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PROGRAM XBJECT

IMPLICI' T DOUBLE PRECI SION (A-H, O 2)

SAVE
T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 1

THE PROGRAM XBJECT BACK- PRQJECTS A PO NT SOURCE PRQIECTI ON
FUNCTI ON FOR PARALLEL BEAM FAN BEAM CURVED DETECTOR, FAN BEAM
FLAT DETECTOR GEOMVETRI ES AND COVPARES THE RESULT WTH A 1/R
RESPONSE.

DI MENSI ON B( 4096) , BX(4096) , P(100) , AG( 180)
COVMON/ BLANK/ WORK( 2600)

COVMON QUTCOM LUNOQUT, | 80132
LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),
1 NANG | PAR( 4)) . (MODANG | PAR( 5)).(KDIMJ ;| PAR( 6)),
2 (IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
4 PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BRF, PRF, BRFF2, PRFF
DATA BX/ 3055*0., 1., 1040*0./

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

OPEN QUTPUT FILE
OPEN (LUNOUT, FI LE=' EOL. OUT' , FORVE' FORVATTED )
PARALLEL BEAM GEOVETRY
CALL SETUP (I PAR PAR, AG
DO 10 M1, NANG
CALL PJECT (BX, P, M PRF)
CALL BJECT (B, P, M BRF)

VIRI TE ( LUNOUT, 22)
CALL ARRAY (B, NDI MJ)

DO 12 1=1,64
DO 12 J=1, 64
K=(J-1)* 64+1

B( K) =B( K) * SQRT( (1 -48.)**2+(J-48.)**2)

VIRI TE (LUNOUT, 22)
CALL ARRAY (B, NDI MJ)

FAN BEAM GEOMETRY - CURVED DETECTOR

| GEOVE1
RFAN=80.

CALL SETUP (I PAR PAR, AG

DO 14 M1, NANG
CALL PJECT (BX, P, M PRFF)
CALL BJECT (B, P, M BRFF2)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

DO 16 |=1,64
DO 16 J=1, 64
K=(J-1)*64

!
B(%):B(K)*EQRT(U-48.)“2+(J-48.)“2)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

FAN BEAM GEOMETRY - FLAT DETECTOR

| GEOVE2
RFAN=80.

CALL SETUP (I PAR PAR, AG

DO 18 M1, NANG
CALL PJECT (BX, P, M PRFF)
CALL BJECT (B, P, M BRFF2)

VIRI TE ( LUNOUT, 26)
CALL ARRAY (B, NDI MJ)

DO 20 1=1, 64
DO 20 J=1, 64

K=(J- 1) * 64+
20 B(K) =B(K) * SQRT( (1 - 48. ) **2+( J- 48.) **2)

c
VIRI TE ( LUNOUT, 26)
CALL ARRAY (B, NDI MJ)
c
CLOSE ( LUNOUT)
c
c
c
22 FORMAT(1X//' PARALLEL BEAM GEOMETRY')
24 FORMAT(1X//' FAN BEAM GEOVETRY - CURVED DETECTOR )
26 FORMAT(1X//' FAN BEAM GEOVETRY - FLAT DETECTOR )
END
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| NTEGER PARAMETER ARRAY (| PAR)
I IPAR(I) DESCRI PTI ON
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 1 RECONSTRUCT | N A SQUARE ARRAY
3 0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
4 180 NUMBER OF PRQJECTI ON ANGLES
5 5 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND 2*PI
STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PROJECTI ON
7 1 TRANSM SSI ON' DATA
8 2600 DI MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
11 7 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
PRI NT PRQJECTI ON DATA AND UNCERTAI NTI ES
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEQMVETRY)
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF INVERSE PROJECTI ON BIN W DTHS
BLANK COVMMON REQUI RED 180  (  264)
BLANK COVMMON REQUI RED 360 (  550)
BLANK COVMMON REQUI RED 540  ( 1034)
BLANK COVMMON REQUI RED 740 ( 1344)
BLANK COVMMON REQUI RED 804  ( 1444)

A TOTAL OF 92 ( 5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

92 PRQJECTION BINS WLL BE USED OF WHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 804 FLOATI NG PO NT WORDS.
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EEEEE N N DDDD SSS EEEEE T uuu

PPPP J EEEEE CCC TTTTT
P P J E c Cc T
PPPP J EEE C T
P J JE C T
P JJJ EEEEE CCC T
BLANK COMMON REQUI RED 896 ( 1600)
BLANK COMMON REQUI RED 986 ( 1732)
BLANK COMMON REQUI RED 2389 ( 4525)
BBBB J EEEEE CCC TTTTT
B J E c Cc T
BBBB J EEE C T
B BJ JE C T
BBBB JJJ EEEEE CCC T
BLANK COMMON REQUI RED 2297 ( 4371)

NMAXI MUM SI ZE OF BLANK COMMON THUS FAR= 2389 FLOATI NG PO NT WORDS.



EEEEE N N DDDD PPPP J EEEEE CCC
E NN ND D P P JE C T
EEE NNND D PPPP J EEE C T
E N NND D P J JE C T
EEEEE N N DDDD P JJJ EEEEE COCC T
BLANK COMMON REQUI RED 2389 ( 4525)
BLANK COMMON REQUI RED 2297 ( 4371)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 2389 FLOATI NG PO NT WORDS.

EEEEE N N DDDD BBBB J EEEEE CCC
E NN ND D B B JE C T
EEE NNND D BBBB J EEE C T
E N NND D B BJ JE C T
EEEEE N N DDDD BBBB JJJ EEEEE COCC T
PARALLEL BEAM GEOVETRY
XMN = 0.49E-02 XMAX = 0.21E+01 XSUM = 0. 2039E+03

T
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* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
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* *

B

. + ) 1 z
0. 4890E- 02 0. 1634E+00 0.3958E+00 0. 5015E+00 0. 5754E+00 0. 6600E+00 0. 7445E+00

4 X A M o © ©
0. 8185E+00 0. 8713E+00 0.9241E+00 0. 1040E+01 0. 1157E+01 0.1231E+01 0. 1315E+01
2] (3] (3] [ B B B
0. 1389E+01 0. 1547E+01 0. 1738E+01 0. 1843E+01 0. 1928E+01 0. 2012E+01 0. 2086E+01

B
0.2118E+01
PARALLEL BEAM GEQVETRY

XMN = 0.00E+00 XMAX = 0. 18E+01 XSUM = 0. 4099E+04

T
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* ZREXODDEZ €9+ ©EZ EEMDS] E7 BEVB] EXEASOPOBCX

EOXEVDEOMBEOMDS*

* ABOL £9-©EZ EDEMODH (3395013994 (5201558599559
* EZE8X ©OZBZ OBAMENMMBO000E00*
* ARO) ©EZ 0ES0ABOZRAODIMVEVMDEXDOXEZ DEAGABEARAGEZ EOXBXMENMEOMBIEEOOPOS*
* O

KRR AR AR AR AR AR A A A AAE
. = + ) 1 z

0. 0000E+00 0. 1327E+00 0. 3274E+00 0. 4158E+00 0. 4778E+00 0. 5485E+00 0. 6193E+00

z X A o o ®

0. 6813E+00 0. 7255E+00 0. 7697E+00 0. 8671E+00 0. 9644E+00 0. 1026E+01 0. 1097E+01

o ® ® B B B ] ]

0. 1159E+01 0. 1292E+01 0. 1451E+01 0. 1539E+01 0. 1610E+01 0. 1681E+01 0. 1743E+01

]
0. 1770E+01
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U
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I NTEGER PARAMETER ARRAY (| PAR)

I IPAR(I) DESCRI PTI ON

1 64 LINEAR DI VENSI ON OF THE RECONSTRUCTI CN ARRAY

2 1 RECONSTRUCT I N A

3 1 GEOVETRY FLAG

4 180 NUVBER OF PRQJECTI ON ANGLES

5 5 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND 2*PI
STARTI NG AT ZERO

6 100 NUMBER OF RAYS FOR EACH PROJECTI ON

7 1 TRANSM SSI ON' DATA

8 2600 DI MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK

9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE

10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)

11 7 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
PRI NT PRQJECTI ON DATA AND UNCERTAI NTI ES
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS

12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE

FLOATI NG PO NT PARAMETER ARRAY ( PAR

| PAR(1) DESCRI PTI ON

1 1. 000 PI XEL WDTH I N UNITS OF PROJECTI ON BI N W DTH AT CENTER OF
ROTATI ON

2 50.500 LOCATI ON OF THE ROTATI ON AXI S I N THE PRQJECTI ON ARRAY

3 80.000 Di STANCE FROM SOURCE TO CENTER OF ROTATI ON FOR FAN BEAM I N
UNI TS OF PRQJECTI ON BI N W DTH AT CENTER OF ROTATI ON

4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CI ENT IN UNI TS
OF INVERSE PROJECTI ON BIN W DTHS

BLANK COVMMON REQUI RED 180  (  264)

BLANK COVMMON REQUI RED 360 (  550)

BLANK COVMMON REQUI RED 540  ( 1034)

BLANK COVMMON REQUI RED 740 ( 1344)

BLANK COVMMON REQUI RED 804  ( 1444)

A TOTAL OF 100 (1 THRU 100) OF THE 100 USER PRQJECTI ON BINS WLL BE USED
100 PRQJECTION BINS WLL BE USED OF WHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 2389 FLOATI NG PO NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT U PPP
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U PPPP
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EEEEE N N DDDD P
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BLANK COMMON REQUI RED 904 ( 1610)
BBBB

J EEEEE CCC TTTTT

B B J E
BBBB J EEE C
BJ J

—~—--

E
BBBB JJJ EEEEE CCC

BLANK COMMON REQUI RED 804 ( 1444)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 2389 FLOATI NG PO NT WORDS.



EEEEE N N DDDD PPPP J EEEEE CCC_ TTTTT
NN ND D P JE T
EEE NNND D PPPP JEEE C T
D P J JE T
EEEEE N N DDDD P 333 EEEEE occ T
. = + ) 1 z
BLANK COMMON REQUI RED 904  ( 1610) 0. 0000E+00 0. 1216E+00 0. 2998E+00 0. 3809E+00 0. 4376E+00 0. 5024E+00 0. 5672E+00
BLANK COMMON REQUI RED 804  ( 1444)

4 X A M o © 2] 2]
0. 6240E+00 0. 6645E+00 0. 7050E+00 0. 7941E+00 0. 8833E+00 0. 9400E+00 0. 1005E+01
MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 2389 FLOATI NG PO NT WORDS.

2] ) ) [ B B B
0.1062E+01 0. 1183E+01 0. 1329E+01 0. 1410E+01 0. 1475E+01 0. 1540E+01 0. 1596E+01

EEEEE N N DDDD BBEB J EEEEE COC_ TTTTT
NN ND D B JE T ]
EEE NNND D BBEB JEEE C T 0. 1621E+01
N N\ND D BJ JE T
EEEEE N N DDDD BBBB JJJ EEEEE COC T
SSS EEEEE TTTTT U U PPPP
FAN BEAM GEOMVETRY - CURVED DETECTOR s E T U UP P
SSS_ EEE T U UPPPP
SE T U UP
XMN = 0.55E 02 XMAX = 0.21E+01 XSUM = 0. 2038E+03 SSs EEEEE T UW P
AR AR AR ARk KA KRR KRR KR KRRk kAR KR KAk
* * I NTEGER PARAVETER ARRAY (1 PAR)
. .
* * I IPAR(I) DESCRI PTI ON
. .
* * 1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
* * 2 1 RECONSTRUCT |N A SQUARE ARRAY
* * 3 2 GEQMETRY FLAG
* * FAN BEAM GEOVETRY ( FLAT DETECTCR)
* * 4 180 NUMBER OF PRQJECTI ON ANGLES
* * 5 5 MODE_FOR PROJECTI ON ANGLE | NPUT (SEE FOLLOW NG LI NES)
* * ANGLES GENERATED BETVEEN ZERO AND 2* Pl
* * STARTI NG AT ZERO
* * 6 100 NUMBER OF RAYS FOR EACH PROJECTI ON
* * 7 1 TRANSM SSI ON' DATA
* * 8 2600 DI MENSI ON OF THE FLOATI NG POI NT USERS BLANK COMMON BLOCK
* * 9 2 NUMBER OF WORDS FOR A FLOATI'NG PO NT VARI ABLE
* * 10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE S| ZE TEST)
* * 11 7 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
* * PRI NT REQUI RED FLOATI NG POl NT BLANK COMMON WHENEVER CHANGED
* * PRI NT PROJECTI ON DATA AND UNCERTAI NTI ES
* * PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
* * 12 0 LOGI CAL UNIT NO FOR ATTENUATI ON FACTOR STCRAGE
. .
. .
. .
. .
* * FLOATI NG POl NT PARAVETER ARRAY (PAR)
. .
* * I PAR(I) DESCRI PTI ON
. .
* * 1 1.000 PIXEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH AT CENTER OF
* * ROTATI ON
* * 2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PROJECT| ON ARRAY
* * 3 80.000 DI STANCE FROM SOURCE TO CENTER OF ROTATI ON FOR FAN BEAM I N
* * UNI'TS OF PRQJECTI ON BI N W DTH AT CENTER OF ROTATI ON
* * 4 0.000 NA CONSTANT ATTENUATI ON COEFFICIENT IN UNI TS
* * OF I NVERSE PRQJECTI ON BI N W DTHS
. .
AR KR ARk KR AR R kKRR KR KRRk kKRR kR KAk
BLANK COMMON REQUI RED 180  ( 264)
- = + ) 1 z
0. 5465E- 02 0. 1601E+00 0. 3870E+00 0. 4901E+00 0. 5623E+00 0. 6448E+00 0.7273E+00 BLANK COMMON REQUI RED 360 ( 550)
z X A M o [} [} ® | BLANK COWON REQUI RED 540 ( 1034)
0. 7995E+00 0.8510E+00 0.9026E+00 0. 1016E+01 0. 1129E+01 0. 1202E+01 0. 1284E+01
BLANK COMMON REQUI RED 740 ( 1344)
[} ® ® B B B B
0. 1356E+01 0. 1511E+01 0.1697E+01 0.1800E+01 0. 1882E+01 0. 1965E+01 0.2037E+01
BLANK COMMON REQUI RED 804 ( 1444)

B
0. 2068E+01 A TOTAL OF 100 (1 THRU 100) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

FAN BEAM GEOMETRY - CURVED DETECTOR 112 PROQJECTION BINS WLL BE USED OF WHICH 12 HAVE BEEN ZERCED BY THE PROGRAM

XMN = 0.00E+00 XMAX = 0. 16E+01 XSUM = 0.4098E+04 MAXI MUM S| ZE OF BLANK COMVON THUS FAR= 2389 FLOATING POl NT WORDS,
EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
E NN ND D s E T U uP P
* EEE NNND D SSS_ EEE T U UPPPP
* X E WD D T U UP
* e EEEEE N N DDDD Sss EEEEE T UW P
b2332599593 1992353099
DOC )S15553992555
* X
. YYY: NDBEENBECMDE
* PPPP J EEEEE CCC_ TTTTT
* X P P JE c T
* PPPP JEEE C T
* P J JE T
* OVEX P JJ) EEEEE ocC T
* IMMVE
.
* M X
* e ODOBEEK X BLANK COMMON REQUI RED 916 ( 1624)
.
* XOODEOVBBOOODEC THE NUMBER OF BI NS PROJECTED OUTSI DE THE USER PROJECTI ON ARRAY = 12
* O\ DEX
* B\ THE NUMBER OF BI NS PROJECTED BELOW THE USER ARRAY = 6
* ) THE NUMBER OF BI NS PROJECTED ABOVE THE USER ARRAY = 6
BBBB J EEEEE CCC_ TTTTT
B B JE c T
BBBB JEEE C T
BJ JE T
BBBB JJJ EEEEE CCC T




BLANK COMMON REQUI RED 804 ( 1444)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR=

EEEEE N N DDDD PPPP 3
E NN ND D P P J
EEE NNND D PPPP K
E NND D P 33
EEEEE N N DDDD P 333

BLANK COVMON REQUI RED 916 ( 1624)

BLANK COVMON REQUI RED 804  ( 1444)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR=

EEEEE N N DDDD BBBB J
E N D D B J
EEE NNND D BBBB J
E D D BJ J
EEEEE N N DDDD BBBB  JJJ
FAN BEAM GEOMVETRY - FLAT DETECTOR
XMN = 0.55E-02 XMAX = 0.22E+01 XSUWM =

2389 FLOATING PO NT WORDS.

EEEEE CCC
E T

———

2389 FLOATING PO NT WORDS.

EEEEE CCC
E T

———

0. 2039E+03

I T T
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*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

. = + ) 1 z
0. 5465E- 02 0. 1674E+00 0. 4048E+00 0. 5128E+00 0. 5883E+00 0. 6747E+00 0. 7610E+00

4 X A M o © © 2]
0. 8366E+00 0. 8905E+00 0. 9445E+00 0. 1063E+01 0. 1182E+01 0. 1258E+01 0. 1344E+01

B

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

2] (3] (3] [ B B B
0. 1419E+01 0. 1581E+01 0.1776E+01 0. 1884E+01 0. 1970E+01 0. 2056E+01 0. 2132E+01

B
0. 2164E+01

FAN BEAM GEOMETRY - FLAT DETECTOR

XMN = 0.00E+00 XMAX = 0. 16E+01 XSUM = 0. 4099E+04
T o
* OOEC
* OPOPEX
*

* DODEEBEL
* DDEEEC
*
* VIV NEBEEEN DDEEC
* X
* 1999
*OX
*
* 1999
VE

OEODEMEBOEMECOEVEVE!

O
EEXSE0RA

32953

23

235529 30

0. 0000E+00 0. 1216E+00 0. 2998E+00
4 X A
0. 6240E+00 0. 6645E+00 0. 7050E+00
2] ) (2]
0. 1062E+01 0. 1183E+01 0. 1329E+01

]
0. 1621E+01

= + ) 1 z
0. 3809E+00 0. 4376E+00 0. 5024E+00 0. 5673E+00
M o o ® ®
0. 7942E+00 0. 8833E+00 0. 9400E+00 0. 1005E+01

[ B B B
0. 1410E+01 0. 1475E+01 0. 1540E+01 0. 1596E+01
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PROGRAM XCONVO
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 2

THE PROGRAM XCONVO USES THE CONVOLUTI ON ALGORI THM TO
RECONSTRUCT EM SSI ON AND TRANSM SSI ON PRQJECTI ON DATA FOR
PARALLEL BEAM FAN BEAM CURVED DETECTOR, AND FAN BEAM FLAT
DETECTOR.

DI MENSI ON' X(4096) , XE( 4096)
COVMON/ BLANK/ WORK( 2000)
COVMON/ QUTCOM LUNQUT, | 80132
LUNQUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0  EACH LINE WLL BE WTH N 80 CHARACTERS
(OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQJIVALENCE(NDIMJ IPAR( 1)), (ICR ,IPAR( 2)), (I GEOM , | PAR( 3)),
I PAR( 4)), (MODANG | PAR( 5)), (KDIMJ ,1PAR( 6)),

(IMT VIPAR( 7)), (NVORK , | PAR( 8)), (NFLOAT, | PAR( 9)),

(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))

PWD , P 1;;,(AXISU, PAR( 2)),(RFAN , PAR( 3)),

S ENFAINT

(CATN | PAR( 4
EXTERNAL BI N, BI NF, SHLO, LAKS, RALA

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

AXI SU=50. 5

OPEN QUTPUT FILE
OPEN ( LUNOUT, FI LE=" E02. QUT" , FORM=" FORMATTED )
IM T=-

DO 10 1=1,2
IMT=IM T+1

CALL SETUP (I PAR, PAR, DUM

RECONSTRUCTI ON OF PARALLEL BEAM GEOVETRY USI NG SHLO CONVOLVER
CALL CONVO (X, XE, SHLO, BI N, 1)

DI SPLAY OF THE RECONSTRUCTED | MAGE X AND THE ERRORS XE

VIRI TE ( LUNOUT, 12)

CALL ARRAY (XE, NDI MJ)

RECONSTRUCTI ON OF PARALLEL BEAM GEOVETRY USI NG RALA CONVOLVER
CALL CONVO (X, XE, RALA, BI N, 1)

DI SPLAY OF THE RECONSTRUCTED | MAGE X AND THE ERRORS XE
VIRI TE ( LUNOUT, 16)

IF (IMT.EQ0) VIRI TE (LUNOUT, 22)

IF (IMT.EQ1) WRITE (LUNOUT, 24)

CALL ARRAY (X, NDI MJ)

VIRI TE ( LUNOUT, 14)

CALL ARRAY (XE, NDI MJ)

| GEOVEL

PW D=1. 33

RFANE125.

CALL SETUP (I PAR, PAR, DUM

RECONSTRUCTI ON OF FAN BEAM GEOMETRY - CURVED DETECTOR USI NG
LAKS CONVOLVER

CALL CONVO (X, XE, LAKS, BI NF, 1)
DI SPLAY OF THE RECONSTRUCTED | MAGE X AND THE ERRORS XE
VIRI TE ( LUNOUT, 18)

IF(IMTEQU) VIRI TE ( LUNOUT, 22)
IF (IMT.EQ1) WRITE (LUNOUT, 24)
Y (X, NDI MJ)

V\RITE(LUN&JTIA)
Y (XE, NDI MJ)
| GEOVE2

CALL SETUP (I PAR, PAR, DUM

RECONSTRUCTI ON OF FAN BEAM GEOMETRY - FLAT DETECTOR USI NG
LAKS CONVOLVER

[eXele]

000 O 0 O

00000000000 O O

O 000000 O
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CALL CONVO (X, XE, LAKS, BI NF, 1)
DI SPLAY OF THE RECONSTRUCTED | MAGE X AND THE ERRORS XE
VIRI TE ( LUNOUT, 20)
IF (IMT.EQ0) VIRITE (LUNOUT, 22)
IF (IMT.EQ1) WRITE (LUNOUT, 24)
CALL ARRAY (XE, b M)
10 CONTI NUE
CALL BCOM ( MAXFW
CLOSE ( LUNOUT)

12 FORMAT(1X//’' RECONSTRUCTI ON FOR PARALLEL BEAM GEOMETRY USI NG SHL',
1 e R

CONVOLVEI
14 FORMAT(1X//' ERRORS I N THE RECONSTRUCTED | MAGE'
16 FmT( 1X/ /' RECONSTRUCTI ON FOR PARALLEL BEAM GEOVETRY USING RAL’,

A COWOLVER')
18 FmT( 1X/ /' RECONSTRUCTI ON FOR FAN BEAM GEOMETRY - CURVED DETEC ,
1 ' TOR USI NG LAKS CONVOLVER' )
20 FmT( 1X/ /' RECONSTRUCTI ON FOR FAN BEAM GEOMETRY - FLAT DETECTO ,
"R USI NG LAKS CONVOLVER' )
22 FmT( EM SSI ON DATA' )
24 FORMAT(' TRANSM SSI ON DATA')

END

SUBRQUTI NE GETUM (M DATA, ERR)

I MPLI CI' T DOUBLE PRECI SI ON (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2. JuLY91 *

KRR R KRR AR AR AR KA AR K KRR KA KA KKK E AR I AR RA AR AR E AR K

EXAMPLE 2

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
A CHEST PHANTOM ERRORS | N PRQJECTI ON DATA ARE G VEN | F
IMT =0, IE IFIT IS EMSSION DATA

DI MENSI ON DATA( *), ERR( *)
DI MENSI ON B( 4096
Di MENSI ON AL(4), BL(4), X1(4), Y1(4), PHI (4), Z(4), | TYPE(4)
COVMON/ QUTCOM LUNQUT, | 80132

LUNOUT - QUTPUT FILE

180132 - QUTPUT LINE LENGTH FLAG

=0  EACH LINE WLL BE W THI N 80 CHARACTERS
(OTHERW SE 132 CHARACTERS,

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , I PAR( 1)), (ICIR , 1PAR( 2)), (I GEQM ,|PAR( 3)),
1 (NANG I PAR( 4)), (MODANG I PAR( 5)), (KDIMJ , I PAR( 6)),
2 (IMT_1PAR( 7)), (NWORK , I PAR( 8)), (NFLOAT, | PAR( 9)),
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
4 (PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

DATA ITYPE/1,1,1,1/

DATA Al/40.,10.,14.,14./

DATA B1/40., 10.,10.,10./

DATA X1/0. , 0., 10, ,-10./

DATA Y1/0.,-10.,0.,0./

DATA PHI /0., 0.,1.57079633, 1. 57079633/
DATA Z/5.,27.,-4.,-4.]

IF (MEQ 1) THEN
IF (IMT.EQ0) THEN
PW DTH=- PW D
ELSE
PW DTH=PW D
ENDI F
CALL PHAN (4, 10, I TYPE, Z, X1, Y1, AL, BL, PHI , B, NDI MJ, PW DTH)
CALL ARRAY (B, NDI MJ)
ENDI F

CALL PHANL (4,ITYPE, Z, X1, Y1, AL, B1, PHI, DATA, M

IF(IMT EQ 0) THEN
DO 12 K-, kDI MJ

o I\/AX( DATA( K) , DK)
12 ERR( K) =SQRT( DK)
ELSE
DO 16 K=1, KDl MJ
16 ERR(K) =1.
ENDI F

RETURN
END

SSS EEEEE TTTTT U
S E U
SSS EEE

——

U
S E u
SSS EEEEE T uuu

I NTEGER PARAMETER ARRAY (| PAR)

| PAR(1) DESCRI PTI ON
64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
0 RECONSTRUCT | N A Cl RCULAR ARRAY
0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
72 NUMBER OF PRQJECTI ON ANGLES

5 MODE FOR PRQJIECTI ON ANGLE | NPUT ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*P|
STARTI NG AT ZERO

100 NUMBER OF RAYS FOR EACH PRQJECTI ON
0 EM SSI ON DATA
2000 DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
2 NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE

0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)



11 12 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
PRINT FI'LTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES
12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOMETRY)
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS

OF I NVERSE PRQJECTI ON BIN W DTHS

A TOTAL OF 68 ( 17 THRU 84) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

68 PRQJECTION BINS WLL BE USED OF WHI CH

MAXI MUM SI ZE OF BLANK COMMON THUS FAR=

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPI
E NN ND D E T U UP
EEE NNND D SSS EEE T U UPPP
E N NND D S E T U UP
EEEEE N N DDDD SSS EEEEE T uw P
N NV V 00000
C CO ON NV VO O
C O ONNN VV O O
C CO ON NN VV O O
N VvV 00000
PARAMETERS FOR SUBROUTI NE CONVO
DESCRI PTI ON
1ERR - 1 CALCULATE ERRORS
BACKPRQIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON
BCK BACKPRQIECTI ON | NTERPOLATI ON NO
[e\ CONVOLUTI ON N A NO
THE VALUES FOR THE FILTER IN REAL SPACE (CONVOL(1), I—O 67)
0.637E+00 -0.212E+00 -0.424E-01 -0.182E-01 . 101E-01
-0.643E-02 -0.445E-02 -0.326E-02 -0.250E- 02 -0. 197E- 02
-0.160E-02 -0.132E-02 -0.111E-02 -0.943E-03 -0.813E-03
-0.708E-03 -0.622E-03 -0.551E-03 -0.492E-03 -0.441E-03
-0.398E-03 -0.361E-03 -0.329E-03 -0.301E-03 -0.276E-03
-0.255E-03 -0.236E-03 -0.218E-03 -0.203E-03 -0.189E-03
-0.177E-03 -0.166E-03 -0.155E-03 -0.146E-03 -0.138E-03
-0.130E-03 -0.123E-03 -0.116E-03 -0.110E-03 -0.105E-03
-0.995E-04 -0.947E-04 -0.902E-04 -0.861E-04 -0.822E-04
-0.786E-04 -0.752E-04 -0.721E-04 -0.691E-04 -0.663E-04
-0.637E-04 -0.612E-04 -0.589E-04 -0.567E-04 -0.546E-04
-0.526E-04 -0.508E-04 -0.490E-04 -0.473E-04 -0.457E-04
-0.442E-04 -0.428E-04 -0.414E-04 -0.401E-04 -0.389E-04
-0.377E-04 -0.365E-04 -0.355E-04
PPPP. H H AAA N N
HA ANN N
PPPP HHHHH A AN NN
H HAAAAA N NN
P H HA AN N

PHANTOM GENERATED
ARRAY SIZE 64 X 64 | NTEGRATI ON FACTG? =
NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARAMETERS FOR THE ELLI PSES AND/ OR RECTAAHES ARE

10

X,Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S CR SIDE A
- I NTENSI TY
THE PARENTHESI S | NDI CATES THE SCALED VALUE
X B
R EL@@® 00 .00
( 0.00),( 0.00)(  40.00),( 40.00)
1 - EL S@@ 0, .00
(' 0.00),( -10.00)( 10.00),( 10.00)
1 - EL@ea .4
( 10 00),( 0.00)( 14.00),( 10.00)
1 - E sS@@ .00
( ot 00),( 0.00)( 14.00),( 10.00)
EEEEE N N DDDD PPPP H H AM N N
NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XM N = 0. 00E+00 XVAX = 0. 32E+02 XSUM = 0. 7526E+04

PHI

0 HAVE BEEN ZERCED BY THE PROGRAM

480 FLOATI NG PO NT WORDS.

FAN BEAM

SCALI NG FACTOR =

T T

1. 000

DENS

5. 00)
27.00)
-4.00)
-4.00)

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I Ty

. = + ) 1 z
0. 0000E+00 0. 2400E+01 0. 5920E+01 0. 7520E+01 0. 8640E+01 0. 9920E+01 0. 1120E+02

4 X A M o © 2]
0.1232E+02 0. 1312E+02 0. 1392E+02 0. 1568E+02 0. 1744E+02 0. 1856E+02 0. 1984E+02

2] 2] ) [ B B B ]
0. 2096E+02 0. 2336E+02 0. 2624E+02 0. 2784E+02 0. 2912E+02 0. 3040E+02 0. 3152E+02

B
0. 3200E+02

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1187 FLOATI NG PO NT WORDS.

EEEEE N N DDDD N NV V 00000
E NN ND D C CO ON NV VO O
EEE NNND D [} O ONNN VV O O
E N NND D C CO ON N VV O O
EEEEE N N DDDD N VvV 00000

RECONSTRUCTI ON FOR
EM SSI ON DATA

PARALLEL BEAM GEOMETRY USI NG SHLO CONVOLVER

XM N = -0.23E+01 XMAX = 0. 32E+02 XSUM = 0. 7525E+04

T

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

I Ty

. = + ) 1 z
-. 2305E+01 0. 2822E+00 0. 4077E+01 0.5802E+01 0. 7009E+01 0. 8389E+01 0. 9769E+01

4 X A M o o ) 2]
0. 1098E+02 0. 1184E+02 0. 1270E+02 0. 1460E+02 0. 1650E+02 0. 1770E+02 0. 1908E+02

2] (2] ) [ B B B
0. 2029E+02 0. 2288E+02 0.2598E+02 0.2771E+02 0. 2909E+02 0. 3047E+02 0. 3167E+02

]
0. 3219E+02
ERRORS | N THE RECONSTRUCTED | MAGE

XMN = 0.00E+00 XMAX = 0. 12E+02 XSUM = 0. 2086E+05

T



. = + ) 1 z
0. 0000E+00 0. 8744E+00 0. 2157E+01 0. 2740E+01 0. 3148E+01 0. 3614E+01 0. 4081E+01

4 X A M o © © 2]
0. 4489E+01 0. 4780E+01 0.5072E+01 0.5713E+01 0. 6354E+01 0. 6762E+01 0. 7229E+01

2] (3] (3] [ B B B
0.7637E+01 0. 8511E+01 0.9561E+01 0.1014E+02 0. 1061E+02 0. 1108E+02 0. 1148E+02

B
0. 1166E+02

N NV V 00000
C CO ON NV VO O
C O ONNN VV O O
C CO ON N VV O O
N N V 00000

PARAMETERS FOR SUBROUTI NE CONVO
DESCRI PTI ON

1ERR - 1 CALCULATE ERRORS

BACKPRQIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS

ARG FUNCTI ON RAY VEEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON | NTERPOLATI ON NO NO
ow COWOLUTI ON N A NO NO
THE VALUES FOR THE FILTER | N REAL SPACE (COWOL(1),1=0, 67)
0.785E+00 -0.318E+00 0. 000E+00 - 0. 354E-01 0. 000E+00
-0.127E-01  0.000E+00 -0.650E-02  0.000E+00 - 0.393E- 02
0.000E+00 -0.263E-02  0.000E+00 -0.188E-02 0. 000E+00
-0.141E-02  0.000E+00 -0.110E-02  0.000E+00 -0.882E- 03
0.000E+00 -0.722E-03  0.000E+00 -0.602E-03 0. 000E+00
-0.509E-03  0.000E+00 -0.437E-03  0.000E+00 -0.378E- 03
0.000E+00 -0.331E-03 0. 000E+00 -0.292E-03 0. 000E+00
-0.260E-03  0.000E+00 -0.233E-03  0.000E+00 -0.209E- 03
0.000E+00 -0.189E-03 0. 000E+00 -0.172E-03 0. 000E+00
-0.157E-03  0.000E+00 -0.144E-03  0.000E+00 -0.133E-03
0.000E+00 -0.122E-03  0.000E+00 -0.113E-03 0. 000E+00
-0.105E-03  0.000E+00 -0.980E-04  0.000E+00 -0.914E-04
0.000E+00 -0.855E-04  0.000E+00 -0.802E-04 0. 000E+00
-0.753E-04 0. 000E+00 - 0. 709E- 04
PPPP H H AM N N
H HA AN N
PPPP HHHHH A A NN N
H HAAMMA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 64 X 64 INTEGRATION FACTCR = 10  SCALING FACTOR =  1.000
NUMBER OF ELI PSES AND/ OR RECTANGLES = 4
THE PARAVETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
X, Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S OR SIDE A
DENS - | NTENSI TY
THE_PARENTHES| S | NDI CATES THE SCALED VALUE
I TYPE B PHI DENS
1 - L@@ 0.00 , 5.0
(" 0.00),( _ 0.00)( 40.00),( 40.00) ( 5.00
1 - EL S@@ 0.00, 27.
(0.00),( -10.00)( 10.00),( 10.00) ( 27.00
1 - EL@ea 157, -4
( '10.00),( 0.00)( 14.00),( 10.00) ( -4.00
1 - E sS@@ 1.57 .
( -10.00),( 0.00)( 14.00),( 10.00) ( -4.00
EEEEE N N DDDD PPPP H H AM N N
E NN ND D P PH HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D P H H N NN

EEEEE N N DDDD P H HA AN N

XMN = 0. 00E+00 XMAX = 0. 32E+02 XSUM = 0. 7526E+04

T

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

I Ty

. = + ) 1 z
0. 0000E+00 0. 2400E+01 0. 5920E+01 0. 7520E+01 0. 8640E+01 0. 9920E+01 0. 1120E+02

z X A M o o ®

0. 1232E+02 0. 1312E+02 0. 1392E+02 0. 1568E+02 0. 1744E+02 0. 1856E+02 0. 1984E+02
o ® ® B B B ] ]
0. 2096E+02 0. 2336E+02 0. 2624E+02 0. 2784E+02 0. 2912E+02 0. 3040E+02 0. 3152E+02

]
0. 3200E+02

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1187 FLOATI NG PO NT WORDS.

EEEEE N N DDDD N NV V 00000
E NN ND D C CO ON NV VO O
EEE NNND D [} O ONNN VV O O
E N NND D C CO ON N VV O O
EEEEE N N DDDD N N V 00000

RECONSTRUCTI ON FOR PARALLEL BEAM GEQVETRY USI NG RALA CONVOLVER
EM SSI ON DATA

XM N = -0.28E+01 XMAX = 0. 32E+02 XSUM = 0. 7521E+04

T

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

e

. = + ) 1 z
-. 2819E+01 -. 1807E+00 0. 3688E+01 0.5447E+01 0. 6678E+01 0. 8085E+01 0. 9492E+01

z X A M o o )



0.1072E+02 0. 1160E+02 0. 1248E+02 0. 1442E+02 0. 1635E+02 0. 1758E+02 0. 1899E+02

2] (3] (3] 1 B B B B
0. 2022E+02 0. 2286E+02 0. 2602E+02 0. 2778E+02 0. 2919E+02 0. 3060E+02 0. 3183E+02

| ]
0. 3235E+02

ERRORS | N THE RECONSTRUCTED | MAGE

XMN =

0. 00E+00

XMAX = 0. 15E+02 XSUM = 0. 2587E+05

Ty

3999333999939 OOEX 9999999 9999 3
33V5997399999399. 33339999 39

MVIVMVVIVOVVIVVOMVIVIVIVVV
ZZZNNVVIVIVVIVOVVIOOMVOMVVMVVVVEZ ZZ.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

. = + ) 1 z
0. 0000E+00 0. 1099E+01 0. 2710E+01 0. 3442E+01 0. 3955E+01 0. 4541E+01 0.5126E+01

4 X A o © ©
0.5639E+01 0. 6005E+01 0.6371E+01 0.7177E+01 0. 7983E+01 0. 8495E+01 0. 9081E+01

) () (3] [ B B B B
0.9594E+01 0. 1069E+02 0. 1201E+02 0. 1274E+02 0. 1333E+02 0. 1391E+02 0. 1443E+02

]
0. 1465E+02

SSS EEEEE TTTTT U U PPPP
E T U UP P
SSS EEE T U UPPPP
T U UP
SSS EEEEE T uw P

I NTEGER PARAMETER ARRAY (| PAR)

I PAR(1)
64

[ ENFAINT

0
1
72
5

100
0
2000

B
[EYSYERINT- )

12

DESCRI PTI ON

LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY

RECONSTRUCT I N A Cl RCULAR ARRAY

GEOMETRY FLAG

NUMBER OF PRQIECTI ON ANGLES

MODE FOR PRQJIECTI ON ANGLE | NPUT (SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*

STARTI NG AT ZERO

NUMBER OF RAYS FOR EACH PRQIECTI ON

EM SSI ON DATA

DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK

EXECUTE THE RECONSTRUCTI
PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS

PRI NT FILTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES
LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

FLOATI NG PO NT PARAMETER ARRAY ( PAR)

| PAR(1)
1.330

50. 500
125. 000

A WON B

A TOTAL OF 90 (

90 PRQJECTION BINS WLL BE USED OF WH CH

MAXI MUM SI ZE OF BLANK COMMON THUS FAR=

0.000 NA

DESCRI PTI ON

PI XEL WDTH IN UNI TS OF PRQJECTI ON BI N W DTH AT CENTER OF
ROTATI ON

LOCATI ON OF THE ROTATION AXIS I N THE PRQJECTI ON ARRAY

DI STANCE FROM SOURCE TO CENTER OF ROTATI ON FOR FAN BEAM I N
UNITS OF PRQJECTI ON BI N W DTH AT CENTER OF ROTATI ON
CONSTANT ATTENUATI ON COEFFI CI ENT I N UNI TS

OF I NVERSE PRQJECTI ON BIN W DTHS

6 THRU 95) OF THE 100 USER PRQJIECTI ON BINS WLL BE USED
0 HAVE BEEN ZERCED BY THE PROGRAM

1187 FLOATING PO NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
E NN ND D s E T U UP P
EEE NNND D SSS  EEE T U UPPPP
E NND D T U UP
EEEEE N N DDDD SSS EEEEE T  UW P
N NV V00000
C CO ON NV VO O
c O ONNN VV O O
C CO ON N VV O O
N vV  0ooo
PARAMVETERS FOR SUBROUTI NE CONVO
DESCRI PTI ON
I ERR - 1 CALCULATE ERRORS
BACKPROJECTI ON AND PRQJECTI ON CONVOLUTI ON FI LTER ROUTI NES
PERFORM THE FOLLOW NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON | NTERPOLATI ON NO YES
ow COWVOLUTI ON N A NO YES
THE VALUES FOR THE FILTER | N REAL SPACE (CONVOL(I),1=0, 89)
0. 785E+00 - 0. 318E+00 0. 000E+00 - 0. 354E-01 0. 000E+00
-0.127E-01  0.000E+00 -0.650E-02  0.000E+00 - 0.394E- 02
0.000E+00 -0.264E-02  0.000E+00 -0.189E-02  0.000E+00
-0.142E-02  0.000E+00 -0.111E-02  0.000E+00 - 0.889E- 03
0.000E+00 -0.729E-03 0. 000E+00 -0.609E-03 0. 000E+00
-0.516E-03  0.000E+00 -0.443E-03  0.000E+00 - 0. 385E- 03
0.000E+00 -0.338E-03  0.000E+00 -0.299E-03 0. 000E+00
-0.267E-03  0.000E+00 -0.239E-03  0.000E+00 -0.216E- 03
0.000E+00 -0.196E-03  0.000E+00 -0.179E-03 0. 000E+00
-0.164E-03  0.000E+00 -0.151E-03  0.000E+00 - 0. 140E- 03
0.000E+00 -0.129E-03 0. 000E+00 -0.120E-03 0. 000E+00
-0.112E-03  0.000E+00 -0.105E-03  0.000E+00 - 0. 985E- 04
0.000E+00 -0.927E-04  0.000E+00 -0.873E-04 0. 000E+00
-0.825E-04  0.000E+00 -0.781E-04  0.000E+00 -0.741E-04
0.000E+00 -0.704E-04  0.000E+00 -0.670E-04 0. 000E+00
-0.639E-04  0.000E+00 -0.610E-04  0.000E+00 -0.584E-04
0.000E+00 -0.559E-04 0. 000E+00 -0.536E-04 0. 000E+00
-0.515E-04  0.000E+00 -0.496E-04  0.000E+00 -0.477E-04
THE VEI GHTS USED FOR THE FAN BEAM CONVOLUTI ON (V\EI G—ﬂ'(l) = 90)
0.937E+00  0.940E+00 0. 943E+00 0. 00 E+00
0 00500 0 95300 0 955400 09535400 0. 9608400
0.962E+00 0. 964E+00 0. 966E+00 0. 968E+00 0. 970E+00
0.972E+00  0.974E+00 0. 976E+00 0. 978E+00 0. 979E+00
0.981E+00 0. 982E+00 0. 984E+00 0. 985E+00 0. 987E+00
0.988E+00 0. 989E+00 0. 990E+00 0. 991E+00 0. 992E+00
0.993E+00 0. 994E+00 0. 995E+00 0. 996E+00 0. 996E+00
0.997E+00 0. 998E+00 0. 998E+00 0. 999E+00 0. 999E+00
0.999E+00  0.100E+01 0. 100E+01 0. 100E+01 0. 100E+01
0.100E+01  0.100E+01 0. 100E+01 0. 100E+01 0. 999E+00
0.999E+00 0. 999E+00 0. 998E+00 0. 998E+00 0. 997E+00
0.996E+00 0. 996E+00 0. 995E+00 0. 994E+00 0. 993E+00
0.992E+00 0. 991E+00 0. 990E+00 0. 989E+00 0. 988E+00
0.987E+00 0. 985E+00 0. 984E+00 0. 982E+00 0. 981E+00
0.979E+00  0.978E+00 0. 976E+00 0. 974E+00 0. 972E+00
0.970E+00 0. 968E+00 0. 966E+00 0. 964E+00 0. 962E+00
0. 960E+00 0. 958E+00 0. 955E+00 0. 953E+00 0. 950E+00
0. 948E+00 0. 945E+00 0. 943E+00 0. 940E+00 0. 937E+00
PPPP H H AM N N
HA AN N
PPPP HHHHH A A NN N
H AAAAA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 64 X 64 INTEGRATION FACTOR = 10  SCALING FACTOR =  0.752
NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARMWETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
X, Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S CR SITE A
DENS - | NTENSI T
THE PARENTHESI S | ND CATES THE SCALED VALUE
B PHI DENS
- ELO@
( % 00), ( %, 00)( 30.08),( 30.08) ( 8.84)
1 - EL $s@@
(0.00),( -7.52)( 7.52),( 7.52) ( 47.76)
1 - ELGQ@ 1.57 -4.00
( 7.52), (,0.00)( 10.53),( 7.52) ( -7.08)
1 - EL S@@ 7 00
( -752),( 0.00)( 10.53),( 7.52) ( -7.08)
EEEEE N N DDDD PPPP H H AM N N
E NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XMN = 0. 00E+00 XMAX = 0. 57E+02 XSUM = 0. 7522E+04
R AR AR AR A A AR AR A AR AR EEE AR AR EAE R AAEEEE AR A EEE AR
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .




* * * ABSDEC XDEOPA *
* * * *
* * * 13599295 55°99299591 *
* * * *
* * * € )55555% )S55524 0 *
* * * BB BB *
* * * *
* * L2 555500 OEOEE0DOEED  *
* * * OEOBEC SE00D  *
* * * ex ex *
* * * *
* * * s
* * *
* * * POOBC OB+
* * * @BC oo
* * *
* * * @eX e )51 524
* * *
* * * r
* * * *
* * * *
* * * OPOBEC SE0PD  *
* * * - OEBBEC 00D *
* * * *
kKKK kKRR Rk Rk kKK * *
* € 0 *
* *
- = + ) 1 z * *
0. 0000E+00 0. 4245E+01 0. 1047E+02 0. 1330E+02 0. 1528E+02 0. 1755E+02 0. 1981E+02 * *
* A 1 *
* *
z X A M o <) ® * ) ) *
0. 2179E+02 0.2321E+02 0.2462E+02 0. 2774E+02 0. 3085E+02 0. 3283E+02 0. 3509E+02 * MEX oM *
* o D - *
kKR KR KR KRR AR K AR K KKK KKK KK KK KK kK

2] ® ® B B B B

0. 3708E+02 0. 4132E+02 0. 4642E+02 0. 4925E+02 0. 5151E+02 0.5377E+02 0. 5576E+02
. = + ) 1 z

0. 0000E+00 0. 1776E+01 0. 4380E+01 0. 5564E+01 0. 6392E+01 0. 7339E+01 0. 8286E+01

B

0. 5660E+02

4 X A o © )
0.9115E+01 0.9707E+01 0. 1030E+02 0. 1160E+02 0. 1290E+02 0. 1373E+02 0. 1468E+02

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1497 FLOATI NG PO NT WORDS.

2] 2] ) [ B B B ]
0. 1551E+02 0. 1728E+02 0. 1941E+02 0. 2060E+02 0. 2154E+02 0. 2249E+02 0. 2332E+02

EEEEE N N DDDD N NV V 00000

E NN ND D C CO ON NV VO O

EEE NNND D C O ONNN VV O O ]

E N NND D C CO ON N VV O O 0. 2368E+02
EEEEE N N DDDD N VvV 00000

RECONSTRUCTI ON FOR FAN BEAM GEOVETRY - CURVED DETECTOR USI NG LAKS CONVOLVER SSS EEEEE TTTTT U U PPPP
EM SSI ON DATA s E T U UP P
Sss_ EEE T U UPPPP
T U UP

XMN = -0.50E+01 XMAX = 0. 57E+02 XSUM = 0. 7484E+04 Sss EEEEE T UW P

N

* - - - I NTEGER PARAVETER ARRAY (| PAR)

. ) ) .

* - - * I IPAR(I) DESCRI PTI ON

. ) .

* - * 1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY

* - * 2 0 RECONSTRUCT | N A CI RCULAR ARRAY

* * 3 2 GEOMVETRY FLAG

* * FAN BEAM GEQVETRY ( FLAT DErECTOR)

* * 4 72 NUVBER OF PROJECTI ON ANGLES

* * 5 5 MODE FOR PROJECTI ON ANGLE | NPUT ( SEE FOLLOW NG LI NES)

* * ANGLES GENERATED BETVEEN ZERO AND 2*PI

* * STARTI NG AT ZERO

* * 6 100 NUMBER OF RAYS FOR EACH PROJECTI ON

* * 7 0 EM SSI ON DATA

* * 8 2000 DI MENSI ON OF THE FLOATI NG POI NT USERS BLANK COMMON BLOCK

* * 9 2 NUVBER OF WORDS FOR A FLOATING POI NT VARI ABLE

* * 10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)

* * 11 12 PRI'NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)

* * PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS

* * PRINT FI'LTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES

* * 12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTOR STORAGE

. .

. .

. .

. .

*. * FLOATI NG POI NT PARAVETER ARRAY  ( PAR)

. .

*. * | PAR(1) DESCRI PTI ON

. .

*. * 1 1.330 PIXEL WDTH I N UNI TS OF PROJECTI ON BI N W DTH AT CENTER OF

*. * ROTATI ON

*. * 2 50.500 LOCATI ON OF THE ROTATI ON AXI S I N THE PROJECTI ON ARRAY

*. * 3 125.000 DI STANCE FROM SOURCE TO CENTER OF ROTATION FOR FAN BEAM I N

*. * UNI'TS OF PROJECTI ON BI N W DTH AT CENTER OF ROTATI ON

*. * 4 0.000 NA CONSTANT ATTENUATI ON COEFFI CIENT IN UNI TS

*. * OF I N\VERSE PRQJECTI ON BIN W DTHS

. .

.1l LT T

A AR AR AR R RRn ATOTAL OF 94 ( 4 THRU 97) OF THE 100 USER PROJECTI ON BINS WLL BE USED

- = + ) 1 z 94 PROJECTI ON BINS WLL BE USED OF WH CH 0 HAVE BEEN ZERCED BY THE PROGRAM

-.5040E+01 -.3792E+00 0.6457E+01 0. 9565E+01 0. 1174E+02 0.1423E+02 0. 1671E+02

NMAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1497 FLOATI NG PO NT WORDS.

4 X A o © ©

0. 1889E+02 0. 2044E+02 0. 2199E+02 0. 2541E+02 0. 2883E+02 0. 3101E+02 0. 3349E+02

EEEEE N SSS EEEEE TTTTT
N S E

2] () (3] [ B B B B
0.3567E+02 0. 4033E+02 0.4592E+02 0. 4903E+02 0.5151E+02 0. 5400E+02 0. 5618E+02 EEE SSS  EEE

cccc

N N D
NNND D
N D

——

E N S E
EEEEE N SSS EEEEE T uuu

]
0.5711E+02

ERRORS | N THE RECONSTRUCTED | MAGE N NV V 00000
C CO ONN NV VO O

[} O ONNN VV O O

XMN = 0.00E+00 XMAX = 0. 24E+02 XSUM = 0. 4675E+05 C CO ON N VV O O
N VvV 00000

T T

]

PARAMETERS FOR SUBROUTI NE CONVO

)S2099 3 351 21219 52 * DESCRI PTI ON




1ERR - 1

CALCULATE

ERRORS

BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS

ARG FUNCTI ON RAY VEEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON | NTERPOLATI ON NO YES
ow COWOLUTI ON N A NO YES
THE VALUES FOR THE FILTER I N REAL SPACE (COWOL(1),1=0, 93)
0.785E+00 -0.318E+00 0. 000E+00 - 0. 354E-01 0. 000E+00
-0.127E-01  0.000E+00 -0.650E-02  0.000E+00 - 0.393E- 02
0.000E+00 -0.263E-02  0.000E+00 -0.188E-02 0. 000E+00
-0.141E-02  0.000E+00 -0.110E-02  0.000E+00 -0.882E- 03
0.000E+00 -0.722E-03  0.000E+00 -0.602E-03 0. 000E+00
-0.509E-03  0.000E+00 -0.437E-03  0.000E+00 -0.378E- 03
0.000E+00 -0.331E-03 0. 000E+00 -0.292E-03 0. 000E+00
-0.260E-03  0.000E+00 -0.233E-03  0.000E+00 -0.209E- 03
0.000E+00 -0.189E-03 0. 000E+00 -0.172E-03 0. 000E+00
-0.157E-03  0.000E+00 -0.144E-03  0.000E+00 -0.133E-03
0.000E+00 -0.122E-03  0.000E+00 -0.113E-03 0. 000E+00
-0.105E-03  0.000E+00 -0.980E-04  0.000E+00 -0.914E-04
0. 000E+00 -0.855E-04 0. 000E+00 -0.802E-04 0. 000E+00
-0.753E-04  0.000E+00 -0.709E-04  0.000E+00 -0.669E- 04
0.000E+00 -0.631E-04  0.000E+00 -0.597E-04 0. 000E+00
-0.566E-04  0.000E+00 -0.537E-04  0.000E+00 -0.510E-04
0.000E+00 -0.485E-04  0.000E+00 -0.462E-04 0. 000E+00
-0.441E-04  0.000E+00 -0.421E-04  0.000E+00 -0.402E-04
0. 000E+00 -0.384E-04 0. 000E+00 - 0. 368E- 04
THE VEI GHTS USED FOR THE FAN BEAM CONVOLUTI ON (VEEI GHT( 1), 1=1, 94)
0.937E+00 0. 940E+00 0. 942E+00 0. 944E+00 0. 947E+00
0.949E+00 0. 951E+00 0. 954E+00 0. 956E+00 0. 958E+00
0.960E+00 0. 962E+00 0. 964E+00 0. 966E+00 0. 968E+00
0.970E+00  0.971E+00 0. 973E+00 0. 975E+00 0. 977E+00
0.978E+00 0. 980E+00 0. 981E+00 0. 983E+00 0. 984E+00
0.986E+00 0. 987E+00 0. 988E+00 0. 989E+00 0. 990E+00
0.991E+00 0. 992E+00 0. 993E+00 0. 994E+00 0. 995E+00
0.996E+00 0. 996E+00 0. 997E+00 0. 998E+00 0. 998E+00
0.999E+00 0. 999E+00 0. 999E+00 0. 100E+01 0. 100E+01
0.100E+01  0.100E+01 0. 100E+01 0. 100E+01 0. 100E+01
0.100E+01 0. 999E+00 0. 999E+00 0. 999E+00 0. 998E+00
0.998E+00 0. 997E+00 0. 996E+00 0. 996E+00 0. 995E+00
0.994E+00  0.993E+00 0. 992E+00 0. 991E+00 0. 990E+00
0.989E+00 0. 988E+00 0. 987E+00 0. 986E+00 0. 984E+00
0.983E+00 0. 981E+00 0. 980E+00 0. 978E+00 0. 977E+00
0.975E+00  0.973E+00 0. 971E+00 0. 970E+00 0. 968E+00
0.966E+00 0. 964E+00 0. 962E+00 0. 960E+00 0. 958E+00
0.956E+00 0. 954E+00 0. 951E+00 0. 949E+00 0. 947E+00
0.944E+00  0.942E+00 0. 940E+00 0. 937E+00
PPPP H H AM N N
HA AN N
PPPP HHHHH A A NN N
H HAAMMA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 64 X 64 INTEGRATION FACTCR = 10  SCALING FACTOR = 0. 752
NUMBER OF ELI PSES AND/ OR RECTANGLES = 4
THE PARAVETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
X,Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S OR SIDE A
DENS - | NTENSI TY
THE_PARENTHESI S | NDI CATES THE SCALED VALUE
I TYPE B PHI DENS
1 - L@@ 0.00 , 5.00
(" 0.00),( _0.00)( 30.08),( 30.08) ( 8.84
1 - EL S@@ 0.00 ,
( 0.00),( -7.52)( 7.52),( 7.52) ( 47.76
1 - EL@ea 1.57,  -4.00
( 7.52),( 0.00)( 10.53),( 7.52) ( -7.08
1 - E sS@@ 157, -4.00
( -7.52),( 0.00)( 10.53),( 7.52) ( -7.08
EEEEE N N DDDD PPPP H H AM N N
E NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XM N = 0. 00E+00 XVAX = 0. 57E+02 XSUM = 0. 7522E+04

T

* *
* *
* *
T

. = + ) 1 z
0. 0000E+00 0. 4245E+01 0. 1047E+02 0. 1330E+02 0. 1528E+02 0. 1755E+02 0. 1981E+02

4 X A o © 2]
0.2179E+02 0. 2321E+02 0. 2462E+02 0.2774E+02 0. 3085E+02 0. 3283E+02 0. 3509E+02

2] 2] ) [ B B B ]
0.3708E+02 0. 4132E+02 0.4642E+02 0.4925E+02 0.5151E+02 0.5377E+02 0. 5576E+02

B
0. 5660E+02

NMAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1541 FLOATI NG PO NT WORDS.

EEEEE N N DDDD N NV VvV 00000
E NN ND D C CO ON NV VO O
EEE NNND D [} O ONNN VV O O
E N NND D C CO ON N VV O O
EEEEE N N DDDD N N V 00000

RECONSTRUCTI ON FOR FAN BEAM GEOMVETRY -
EM SSI ON DATA

FLAT DETECTOR USI NG LAKS CONVOLVER

XM N = -0.53E+01 XMAX = 0.57E+02 XSUM = 0. 7478E+04

T

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

AR KEK AR E

. = + ) 1 z
-.5349E+01 -. 6650E+00 0. 6205E+01 0. 9327E+01 0. 1151E+02 0. 1401E+02 0. 1651E+02

4 X A M o © ) 2]
0.1870E+02 0. 2026E+02 0.2182E+02 0. 2525E+02 0. 2869E+02 0. 3087E+02 0. 3337E+02
2] (2] (2] [ B B B ]
0. 3556E+02 0. 4024E+02 0.4586E+02 0. 4899E+02 0.5148E+02 0.5398E+02 0. 5617E+02

B
0. 5710E+02

ERRORS | N THE RECONSTRUCTED | MAGE

XMN = 0. 00E+00 XMAX = 0. 24E+02 XSUM = 0. 4759E+05
R AR AR AR AR AR A AR AR A EE AR AR A A AR AAEEE AR AR EE AR
I\/l"-
+) +
X
)29 35539931
)35 9

a




0. 0000E+00 0. 1776E+01 0.4382E+01
zZ X A
0.9119E+01 0. 9711E+01 0. 1030E+02

2] () (2] 1
0. 1551E+02 0. 1729E+02 0. 1942E+02 0. 2061E+02

*
*
*
*
*
*
*
*
*
*
*
*
*
*

- - EODeE DEDDS- -
B

o © )
0.1161E+02 0. 1291E+02 0. 1374E+02 0. 1468E+02

B
0. 2369E+02

an wNEe

B
[EYSYERINT- )

INFATNT

A TOTAL OF 68 ( 17 THRU 84)

68 PRQJECTION BINS WLL BE USED OF WHI CH

SSS EEEEE u
E u
SSS EEE

—=—
cc

SSS EEEEE

I NTEGER PARAMETER ARRAY (| PAR)
PAR(1)

64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
0 RECONSTRUCT I N A Cl RCULAR ARRAY
0 GEOVETRY FLAG
PARALLEL BEAM GEQVETRY
72 NUMBER OF PRQIECTI ON ANGLES
5 MODE FOR PRQJIECTI ON ANGLE | NPUT (SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*
STARTI NG AT ZERO
NUMBER OF RAYS FOR EACH PRQIECTI ON
TRANSM SSI ON DATA
DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
12 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
PRI NT FILTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES
0 LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

DESCRI PTI ON

100
1
2000
2

FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
PAR(1)
1. 000

DESCRI PTI ON
PI XEL WDTH IN UNI TS OF PROQJECTI ON BI N W DTH

GEQVETI
CONSTANT ATTENUATI ON COEFFI CI ENT I N UNI TS
OF I NVERSE PRQJECTI ON BIN W DTHS

OF THE 100 USER PRQJECTION BINS WLL BE USED
0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1541 FLOATI NG PO NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
NN D D T U UP P
EEE NNND D SSS EEE T U UPPPP
E N NND D S E T U UP
EEEEE N N DDDD SSS EEEEE T uw P
N NV V 00000
C CO ONN NV VO O
C O ONNN VV O O
C CO ON NN VV O O
N VvV 00000
PARAMETERS FOR SUBROUTI NE CONVO
DESCRI PTI ON
1ERR - 1 CALCULATE ERRORS
BACKPRQIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON | NTERPOLATI ON NO NO
[e\ CONVOLUTI ON N A NO NO
THE VALUES FOR THE FILTER IN REAL SPACE (CONVOL(1),1=0, 67)
0.637E+00 -0.212E+00 -0.424E-01 -0.182E-01 -0.101E-01
-0.643E-02 -0.445E-02 -0.326E-02 -0.250E-02 -0.197E-02
-0.160E-02 -0.132E-02 -0.111E-02 -0.943E-03 -0.813E-03
-0.708E-03 -0.622E-03 -0.551E-03 -0.492E-03 -0.441E-03
-0.398E-03 -0.361E-03 -0.329E-03 -0.301E-03 -0.276E-03
-0.255E-03 -0.236E-03 -0.218E-03 -0.203E-03 -0.189E-03
-0.177E-03 -0.166E-03 -0.155E-03 -0.146E-03 -0.138E-03
-0.130E-03 -0.123E-03 -0.116E-03 -0.110E-03 -0.105E-03
-0.995E-04 -0.947E-04 -0.902E-04 -0.861E-04 -0.822E-04
-0.786E-04 -0.752E-04 -0.721E-04 -0.691E-04 -0.663E-04
-0.637E-04 -0.612E-04 -0.589E-04 -0.567E-04 -0.546E-04

= + ) 1 z
0.5566E+01 0. 6395E+01 0. 7342E+01 0. 8290E+01

B B B B
0. 2155E+02 0. 2250E+02 0. 2333E+02

-0.526E-04 -0.508E-04
-0.442E-04 -0.428E-04
-0.377E-04 -0.365E-04

0. 490E- 04
0.414E-04
0. 355E- 04

-0.473E-04
-0.401E- 04

-0.457E-04
- 0. 389E- 04

PHANTOM GENERATED
ARRAY SIZE 64 X 64 | NTEGRATI ON FACTG? = 10
NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARAMETERS FOR THE ELLI PSES AND/ OR RECTAI\HES ARE
X, Y - CENTER
A B - LENGTH OF AXIS OR SIDE A AND B
PH - ANGLE OF AXIS OR SIDE A
DENS - | NTENSI TY
THE PARENTHESI S | NDI CATES THE SCALED VALUE

- ELO@ ( 00
EL S@G@ (
EL@Q & (

(

SCALI NG FACTOR =

B PHI
0. 00), ( %, 00) (
0.00 0
0.00), (" -10. 00) (

7 -4.00
10.00), (, 0.00)(
10.00), (0.00)(

40.00), (
10. 00), (
14.00), (
14.00), (

[

EL $@ @

EEEEE N
NN

XM N = 0. 00E+00 XMAX = 0. 32E+02 XSUM = 0. 7526E+04

T

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

I Ty

- = +
0. 0000E+00 0. 2400E+01 0.5920E+01 0.7520E+01 0. 8640E+01

4 X A M o
0.1232E+02 0. 1312E+02 0. 1392E+02 0. 1568E+02 0. 1744E+02

2] (2] ) [ B
0. 2096E+02 0. 2336E+02 0. 2624E+02 0. 2784E+02 0. 2912E+02

]
0. 3200E+02

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1541

EEEEE N N DDDD N NV V 00000
E NN D D C CO ON NV VO O
EEE NNND D [} O ONNN VV O O
E N NND D C CO ON N VV O O
EEEEE N N DDDD N VvV 00000

RECONSTRUCTI ON FOR PARALLEL BEAM GEQVETRY USI NG SHLO CONVOLVER
TRANSM SSI ON DATA

XM N = -0.23E+01 XMAX = 0. 32E+02 XSUM = 0. 7525E+04

T

1. 000

5. 00)
27.00)
-4.00)
-4.00)

) 1 z
0. 9920E+01 0. 1120E+02
5 ® ®
0. 1856E+02 0. 1984E+02

B B
0. 3040E+02 0. 3152E+02

FLOATI NG PO NT WORDS.



E kAR kR KR AR R KA AR R KA AR R KA AR

- 2305E+01 0.2822E+00 0. 4077E+01 0.5802E+01

4 X A
0. 1098E+02 0. 1184E+02 0. 1270E+02 0. 1460E+02

2] () (2] [
0. 2029E+02 0. 2288E+02 0. 2598E+02 0. 2771E+02

B

0. 3219E+02
ERRORS | N THE RECONSTRUCTED | MAGE
XMN = 0.00E+00

XMAX = 0.67E-01

E kAR kKRR AR R KRR KRR KRR KRR KRRk

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

E kAR R KRR R KKK R KA A AR

+ )

0. 7009E+01 0. 8389E+01
o © ©

0. 1650E+02 0. 1770E+02 0. 1908E+02

B B B
0. 2909E+02 0. 3047E+02 0. 3167E+02

XSUM = 0. 1953E+03

Eok kAR R KA AR R KA AR KA AR

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Ek kAR kKRR AR KA AR

0. 0000E+00 0. 4994E- 02 0. 1232E-01

4 X A
0. 2564E-01 0. 2730E-01 0.2897E-01

0. 1565E- 01

0. 3263E-01

2] (3] (2] [
0.4362E-01 0.4861E-01 0.5460E-01 0.5793E- 01

| ]
0. 6659E- 01

N
C CO ON
C O ONN
C CO ON

N
N

zZ2zzz

PARAMETERS FOR SUBROUTI NE CONVO

1ERR -

DESCRI PTI ON

1 CALCULATE ERRORS

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

EA kAR KKK R KA AR

+ ) 1 z
0. 1798E- 01 0. 2064E- 01 0.2331E-01

o © ) )
0.3629E-01 0.3862E-01 0.4129E-01

1 z
0. 9769E+01

BACKPRQJECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLOA NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON | NTERPOLATI ON NO NO
ow COWOLUTI ON N A NO NO
THE VALUES FOR THE FILTER I N REAL SPACE (CONVOL(I1),1=0, 67)
0.785E+00 -0.318E+00 0. 000E+00 -0.354E-01 0. 000E+00
-0.127E-01  0.000E+00 -0.650E-02  0.000E+00 - 0.393E- 02
0.000E+00 -0.263E-02  0.000E+00 -0.188E-02  0.000E+00
-0.141E-02  0.000E+00 -0.110E-02  0.000E+00 -0.882E- 03
0.000E+00 -0.722E-03  0.000E+00 -0.602E-03 0. 000E+00
-0.509E-03  0.000E+00 -0.437E-03  0.000E+00 -0.378E- 03
0.000E+00 -0.331E-03  0.000E+00 -0.292E-03 0. 000E+00
-0.260E-03  0.000E+00 -0.233E-03  0.000E+00 - 0.209E- 03
0.000E+00 -0.189E-03  0.000E+00 -0.172E-03 0. 000E+00
-0.157E-03  0.000E+00 -0.144E-03  0.000E+00 -0.133E-03
0.000E+00 -0.122E-03  0.000E+00 -0.113E-03 0. 000E+00
-0.105E-03  0.000E+00 -0.980E-04  0.000E+00 -0.914E-04
0.000E+00 -0.855E-04  0.000E+00 -0.802E-04 0. 000E+00
-0.753E-04 0. 000E+00 - 0. 709E- 04
PPPP H H AM N N
HA AN N
PPPP HHHHH A A NN N
H HAAAA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 64 X 64 INTEGRATION FACTOR = 10  SCALING FACTGR =  1.000
NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARMWETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
- CENTER
A'B - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S CR SIDE A
DENS - | NTENSI TY
THE PARENTHESI S | NDI CATES THE SCALED VALUE
X B PHI DENS
- ELO@ 00 .0l
( o.oo).( 0.00)( 40.00),( 40.00) ( 5.00
1 - EL $@@ 0.00 , .00
(0.00),( -10.00)( 10.00),( 10.00) ( 27.00
1 - ELGQ@ .4
(10.00), (,0.00)( 14.00),( 10.00) ( -4.00
1 - ELS@@ .00
( -10.00),(  0.00)( 14.00),( 10.00) ( -4.00
EEEEE N N DDDD PPPP H H AM N N
NN ND D PH HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D P H H N NN
EEEEE N N DDDD P H HA AN N
XMN =  0.00E+00 XMAX = 0. 32E+02 XSUM = 0. 7526E+04

T

B B
0. 6060E- 01 0. 6326E- 01

V VvV 00000
V VO O
VV O O
VV O O

VvV 00000

B B
0. 6559E- 01

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

I Ty

. = + ) 1 z
0. 0000E+00 0. 2400E+01 0. 5920E+01 0. 7520E+01 0. 8640E+01 0. 9920E+01 0. 1120E+02

4 X A M o o )
0.1232E+02 0. 1312E+02 0. 1392E+02 0. 1568E+02 0. 1744E+02 0. 1856E+02 0. 1984E+02

2] (2] ) [ B B B ]
0. 2096E+02 0. 2336E+02 0. 2624E+02 0. 2784E+02 0. 2912E+02 0. 3040E+02 0. 3152E+02

B
0. 3200E+02

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1541 FLOATI NG PO NT WORDS.

EEEEE N N DDDD CCcC - 00000 NV VvV 00000
NN ND D C CO ONN NV VO O
EEE NNND D O ONNN VV O O



E N NND D C CO ON NN VV O O
EEEEE N N DDDD CCC OOOOON NV 00000

RECONSTRUCTI ON FOR PARALLEL BEAM GEOVETRY USI NG RALA CONVOLVER
TRANSM SSI ON DATA

XMN = -0.28E+01 XMAX = 0. 32E+02 XSUM = 0. 7521E+04

I T T T T

. = + ) 1 z
-. 2819E+01 -.1807E+00 0. 3688E+01 0.5447E+01 0. 6678E+01 0. 8085E+01 0. 9492E+01

4 X A M o © © 2]
0.1072E+02 0. 1160E+02 0. 1248E+02 0. 1442E+02 0. 1635E+02 0. 1758E+02 0. 1899E+02

2] (3] (3] 1 B B B
0. 2022E+02 0. 2286E+02 0. 2602E+02 0. 2778E+02 0. 2919E+02 0. 3060E+02 0. 3183E+02

B
0. 3235E+02
ERRORS | N THE RECONSTRUCTED | MAGE

XMN = 0.00E+00 XMAX = 0.84E-01 XSUM = 0. 2422E+03

T T

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

B

. = + ) 1 z
0. 0000E+00 0. 6274E-02 0. 1547E-01 0. 1966E- 01 0. 2258E-01 0. 2593E-01 0. 2928E- 01

4 X A M o © © )
0.3220E-01 0. 3430E-01 0.3639E-01 0.4099E-01 0.4559E-01 0. 4852E-01 0. 5186E-01

2] () (3] [ B B B
0.5479E-01 0. 6106E- 01 0.6859E-01 0.7277E-01 0. 7612E-01 0.7947E-01 0. 8239E-01

0. 8365E-01

SSS EEEEE TTTTT U U PPPP
S E T U UP P
SSS EEE T U UPPPP
S E T U UP
SSS EEEEE T uw P
I NTEGER PARAMETER ARRAY (| PAR)
| I PAR(1) DESCRI PTI ON
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 0 RECONSTRUCT I N A Cl RCULAR ARRAY
3 1 GEQOVETRY FLAG
4 72 NUMBER OF PRQJECTI ON ANGLES
5 5 MODE FOR PRQJIECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*P|
STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PRQJECTI ON
7 1 TRANSM SSI ON DATA
8 2000 DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
11 12 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
PRINT FILTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES
12 0 LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE
FLOATI NG PO NT PARAMETER ARRAY ( PAR)
| PAR(1) DESCRI PTI ON
1 1.330 PI XEL WDTH IN UNI TS OF PRQJECTI ON BI N W DTH AT CENTER OF
ROTATI ON
2 50. 500 LOCATI ON OF THE ROTATI ON AXIS I N THE PRQJECTI ON ARRAY
3 125.000 DI STANCE FROM SOURCE TO CENTER OF ROTATION FOR FAN BEAM I N
UNI TS OF PRQJIECTI ON BIN W DTH AT CENTER OF ROTATI ON
4 0.000 NA CONSTANT ATTENUATI ON COEFFI CI ENT IN UNI TS

OF I NVERSE PRQJECTI ON BIN W DTHS
A TOTAL OF 90 ( 6 THRU 95) OF THE 100 USER PRQJECTI ON BINS WLL BE USED
90 PRQJECTION BINS WLL BE USED OF WHICH 0 HAVE BEEN ZERCED BY THE PROGRAM
MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1541 FLOATI NG PO NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT
E NN N D S E T

SSS EEE

cccc

D
EEE NNND D
N D

——

E NN D S E
EEEEE N N DDDD SSS EEEEE T uuu

N NV V 00000
C CO ON NV VO O
[} O ONNN VV O O
C CO ON N VV O O
N N V 00000

PARAMETERS FOR SUBROUTI NE CONVO
DESCRI PTI ON

I ERR - 1 CALCULATE ERRORS

BACKPRQJECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLOA NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON | NTERPOLATI ON NO YES
CN\V CONVOLUTI ON N A NO YES

THE VALUES FOR THE FILTER I N REAL SPACE (CONVOL(I1),1=0, 89)
85E+00 - 54E-01 0.

0.7 -0.318E+00 0. 000E+00 -0. 3 . 000E+00
-0.127E-01  0.000E+00 -0.650E-02  0.000E+00 -0.394E-02
0.000E+00 -0.264E-02 0. 000E+00 -0.189E-02 0. 000E+00
-0.142E-02  0.000E+00 -0.111E-02  0.000E+00 -0.889E-03
0.000E+00 -0.729E-03 0. 000E+00 -0.609E-03  0.000E+00
-0.516E-03  0.000E+00 -0.443E-03  0.000E+00 -0.385E-03
0.000E+00 -0.338E-03  0.000E+00 -0.299E-03 0. 000E+00
-0.267E-03  0.000E+00 -0.239E-03  0.000E+00 -0.216E-03
0.000E+00 -0.196E-03 0. 000E+00 -0.179E-03 0. 000E+00
-0.164E-03  0.000E+00 -0.151E-03  0.000E+00 - 0. 140E-03
0.000E+00 -0.129E-03 0. 000E+00 -0.120E-03 0. 000E+00
-0.112E-03  0.000E+00 -0.105E-03 0. 000E+00 -0.985E-04
0.000E+00 -0.927E-04 0. 000E+00 -0.873E-04 0. 000E+00
-0.825E-04  0.000E+00 -0.781E-04 0. 000E+00 -0.741E-04
0.000E+00 -0.704E-04 0. 000E+00 -0.670E-04 0. 000E+00
-0.639E-04  0.000E+00 -0.610E-04 0. 000E+00 -0.584E-04
0.000E+00 -0.559E-04 0. 000E+00 -0.536E-04 0. 000E+00
-0.515E-04  0.000E+00 -0.496E-04 0. 000E+00 -0.477E-04
THE VEI GHTS USED FOR THE FAN BEAM CONVOLUTI ON (VI GHT(1),1=1, 90)
0.937E+00 0. 940E+00 0. 943E+00 0. 945E+0 0. 948E+00
0.950E+00  0.953E+00 0. 955E+00  0.958E+00 0. 960E+00
0.962E+00 0. 964E+00 0. 966E+00  0.968E+00 0. 970E+00
0.972E+00  0.974E+00  0.976E+00  0.978E+00 0. 979E+00
0.981E+00  0.982E+00 0. 984E+00  0.985E+00 0. 987E+00
0.988E+00  0.989E+00 0. 990E+00  0.991E+00 0. 992E+00
0.993E+00  0.994E+00 0. 995E+00  0.996E+00 0. 996E+00
0.997E+00  0.998E+00  0.998E+00  0.999E+00 0. 999E+00
0.999E+00  0.100E+01  0.100E+01  0.100E+01 0. 100E+01
0.100E+01  0.100E+01  0.100E+01  0.100E+01 0. 999E+00
0.999E+00  0.999E+00 0. 998E+00  0.998E+00 0. 997E+00
0.996E+00  0.996E+00 0. 995E+00  0.994E+00 0. 993E+00
0.992E+00  0.991E+00 0. 990E+00  0.989E+00 0. 988E+00
0.987E+00  0.985E+00 0. 984E+00  0.982E+00 0. 981E+00
0.979E+00  0.978E+00  0.976E+00  0.974E+00 0. 972E+00
0.970E+00  0.968E+00 0. 966E+00  0.964E+00 0. 962E+00
0.960E+00  0.958E+00 0. 955E+00  0.953E+00 0. 950E+00
0.948E+00  0.945E+00 0. 943E+00  0.940E+00 0. 937E+00



PPPP. H H AAA N N
HA ANN N

PPPP HHHHH A AN NN
H HAAAAA N NN

P H HA AN N

PHANTOM GENERATED

ARRAY SIZE 64 X 64 INTEGRATION FACTCR = 10  SCALING FACTOR = 0. 752
NUMBER OF ELI PSES AND/ OR RECTANGLES = 4
THE PARAMETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
X, Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S OR SIDE A
DENS - | NTENSI TY
THE_PARENTHESI S | NDI CATES THE SCALED VALUE
I TYPE X Y B PHI DENS
1 - L@@ 0.00 , 5.00
(" 0.00),( _0.00)( 30.08),( 30.08) ( 6.65)
1 - EL S@@ 0.00 , ' 27.00
( 0.00),( -7.52)( 7.52),( 7.52) ( 35.91)
1 - EL@ea 1.57,  -4.00
(7.52),( 0.00)( 10.53),( 7.52) ( -5.32)
1 - E S@@ 157, -4.00
( -7.52),( 0.00)( 10.53),( 7.52) ( -5.32)
EEEEE N N DDDD PPPP H H AM N N
NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XM N = 0. 00E+00 XVAX = 0. 43E+02 XSUM = 0. 5656E+04

T T

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

Hk kA kR KRR kKRR AR R KRR kKRR KRR KRRk KRRk R KRRk R KA ARk

. = + ) 1 z
0. 0000E+00 0. 3192E+01 0. 7874E+01 0. 1000E+02 0. 1149E+02 0. 1319E+02 0. 1490E+02
z X A M o <) ® ®
0. 1639E+02 0. 1745E+02 0. 1851E+02 0. 2085E+02 0. 2320E+02 0. 2468E+02 0. 2639E+02
2] ® ® B B B B ]
0. 2788E+02 0. 3107E+02 0. 3490E+02 0. 3703E+02 0. 3873E+02 0. 4043E+02 0. 4192E+02

| ]
0. 4256E+02

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1541 FLOATI NG PO NT WORDS.

EEEEE N N DDDD N NV V 00000

NN D D C CO ON NV VO O
EEE NNND D C O ONNN VV O O
E N NND D C CO ON N VV O O
EEEEE N N DDDD N N V 00000

RECONSTRUCTI ON FOR FAN BEAM GEOMETRY - CURVED DETECTOR USI NG LAKS CONVOLVER
TRANSM SSI ON DATA

XMN = -0.38E+01 XMAX = 0.43E+02 XSUM = 0.5627E+04

T T

-. 3790
4
0. 14201
2]
0.2682

B
0. 4294

*
*
*
*
*
*

*
*
*
*
*

*
*

*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*

O
. + ) 1 z

E+01 -.2851E+00 0.4855E+01 0.7191E+01 0.8827E+01 0. 1070E+02 0. 1257E+02
X A M o 5 ® ®

E+02 0. 1537E+02 0. 1654E+02 0. 1911E+02 0.2168E+02 0.2331E+02 0. 2518E+02
® ® B B B B
E+02 0.3032E+02 0.3453E+02 0.3686E+02 0.3873E+02 0. 4060E+02 0. 4224E+02

E+02

ERRORS | N THE RECONSTRUCTED | MAGE

XMN =

0. 0000
4
0. 4897
2]
0.8331

]
0.1272

A wNR

0. 00E+00 XMAX = 0. 13E+00 XSUM = 0. 3477E+03
A AR AR AR A A AR AR A AR AR A EE AR AR A AR AAEEE IR AEEEE AR
. .
. .
. .
. .
. 1 .
. .
. .
. .
. .
. .
. .
. .
. .
.
.
.
.
.
.
.
.
. .
. .
. .
. .
. .
. .
. .
. .
. 1 .
. .
. .
. .
. .
B o F e ey AN
. = + ) 1 z
E+00 0.9540E- 02 0.2353E-01 0. 2989E-01 0. 3434E- 01 0.3943E-01 0.4452E-01
X A M o 5 ® ®
E-01 0.5215E-01 0.5533E-01 0. 6232E-01 0. 6932E- 01 0. 7377E-01 0. 7886E- 01
® ® B B B B
E-01 0.9285E-01 0.1043E+00 0.1107E+00 0.1157E+00 0. 1208E+00 0. 1253E+00
E+00
SSS EEEEE TTTTT U U PPPP
s E T U UP P
SSS  EEE T U UPPPP
SE T U UP
SSS EEEEE T  UW P
| NTEGER PARAMETER ARRAY (1 PAR)
PAR(1) DESCRI PTI ON
64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
0 RECONSTRUCT | N A Cl RCULAR ARRAY
2 GEOVETRY FLAG
FAN BEAM GEQVETRY ( FLAT DETECTCR)
72 NUMBER OF PRQJECTI ON ANGLES



5 5 MODE FOR PRQJIECTI ON ANGLE | NPUT ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*P|
STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PRQIECTI ON
7 1 TRANSM SSI ON DATA
8 2000 DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
11 12 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
PRI NT FILTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES
12 0 LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

FLOATI NG PO NT PARAMETER ARRAY ( PAR)

| PAR(1) DESCRI PTI ON

1 1.330 PI XEL WDTH I N UNITS OF PROJECTI ON BI N W DTH AT CENTER OF
ROTATI ON

2 50.500 LOCATI ON OF THE ROTATI ON AXI S I N THE PRQJECTI ON ARRAY

3 125.000 DI STANCE FROM SOURCE TO CENTER OF ROTATI ON FOR FAN BEAM I N
UNITS OF PRQJECTI ON BIN W DTH AT CENTER OF ROTATI ON

4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS

A TOTAL OF 94 (

94 PRQJECTION BINS WLL BE USED OF WHI CH

MAXI MUM SI ZE OF BLANK COMMON THUS FAR=

OF I NVERSE PRQJECTI ON BIN W DTHS

4 THRU 97) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

0 HAVE BEEN ZERCED BY THE PROGRAM

1541 FLOATING PO NT WORDS.

I TYPE X Y A B PHI
1 - ELO®@ 0.00 , 5.0
(" 0.00),( 0.00)( 30.08),( 30.08) (
1 - EL $@@ .00 , ' 27.00
([ 000),( -7.52)( 7.52),( 7.52) (
1 - ELGO@ 1.57 .
( 7.52), ( 0.00)( 10.53),( 7.52) (
1 - ELS@@ 1.57 .00
( -752),( 0.00)( 10.53),( 7.52) (
EEEEE N N DDDD PPPP H H AM N N
NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XMN = 0.00E+00 XMAX = 0. 43E+02 XSUM = 0. 5656E+04

T

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I Ty

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

DENS

6. 65)
35.91)
-5.32)
-5.32)

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
NN D D T U UP P
EEE NNND D SSS EEE T U UPPPP
E N NND D S E T U UP
EEEEE N N DDDD SSS EEEEE T uw P
N NV V 00000
C CO ON NV VO O
C O ONNN VV O O
C CO ON N VV O O
N VvV 00000
PARAMETERS FOR SUBROUTI NE CONVO
DESCRI PTI ON
1ERR - 1 CALCULATE ERRORS
BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIECTI ON | NTERPOLATI ON NO YES
[e\ CONVOLUTI ON N A NO YES
THE VALUES FOR THE FILTER IN REAL SPACE (CO\NQ( I) I—O 93)
0. 785E+00 -0.318E+00 0. 000E+00 -O0. . 000E+00
-0.127E-01  0.000E+00 -0.650E-02 0. 000E+00 - 0. 393E- 02
0.000E+00 -0.263E-02 0. 000E+00 -0.188E-02  0.000E+00
-0.141E-02  0.000E+00 -0.110E-02  0.000E+00 -0.882E-03
0.000E+00 -0.722E-03 0. 000E+00 -0.602E-03 0. 000E+00
-0.509E-03  0.000E+00 -0.437E-03  0.000E+00 -0.378E-03
0.000E+00 -0.331E-03  0.000E+00 -0.292E-03 0. 000E+00
-0.260E-03  0.000E+00 -0.233E-03 0.000E+00 -0.209E-03
0.000E+00 -0.189E-03 0. 000E+00 -0.172E-03 0. 000E+00
-0.157E-03  0.000E+00 -0.144E-03  0.000E+00 -0.133E-03
0.000E+00 -0.122E-03 0. 000E+00 -0.113E-03 0. 000E+00
-0.105E-03  0.000E+00 -0.980E-04  0.000E+00 -0.914E-04
0.000E+00 -0.855E-04 0. 000E+00 -0.802E-04 0. 000E+00
-0.753E-04  0.000E+00 -0.709E-04 0. 000E+00 -0.669E-04
0.000E+00 -0.631E-04 0. 000E+00 -0.597E-04 0. 000E+00
-0.566E-04  0.000E+00 -0.537E-04  0.000E+00 -0.510E-04
0.000E+00 -0.485E-04 0. 000E+00 -0.462E-04 0. 000E+00
-0.441E-04  0.000E+00 -0.421E-04  0.000E+00 -0.402E-04
0.000E+00 -0.384E-04 0. 000E+00 -0.368E-04
THE V\EI GHTS USED FG? THE FAN BEAM CONVOLUTI ON (VEI GHT(1),1=1, 94)
0. 937E+00 . 940E+00  0.942E+00  0.944E+00 0. 947E+00
0. 949E+00 0. 951E+00 0. 954E+00  0.956E+00 0. 958E+00
0.960E+00  0.962E+00 0. 964E+00  0.966E+00 0. 968E+00
0.970E+00  0.971E+00  0.973E+00  0.975E+00 0. 977E+00
0.978E+00  0.980E+00  0.981E+00  0.983E+00 0. 984E+00
0.986E+00  0.987E+00 0. 988E+00  0.989E+00 0. 990E+00
0.991E+00  0.992E+00  0.993E+00  0.994E+00 0. 995E+00
0.996E+00  0.996E+00  0.997E+00  0.998E+00 0. 998E+00
0.999E+00  0.999E+00  0.999E+00 0. 100E+01 0. 100E+01
0.100E+01  0.100E+01  0.100E+01  0.100E+01 0. 100E+01
0.100E+01  0.999E+00  0.999E+00  0.999E+00 0. 998E+00
0.998E+00  0.997E+00 0. 996E+00  0.996E+00 0. 995E+00
0.994E+00  0.993E+00  0.992E+00  0.991E+00 0. 990E+00
0.989E+00  0.988E+00  0.987E+00  0.986E+00 0. 984E+00
0.983E+00  0.981E+00 0. 980E+00  0.978E+00  0.977E+00
0.975E+00  0.973E+00  0.971E+00  0.970E+00 0. 968E+00
0.966E+00  0.964E+00 0. 962E+00  0.960E+00 0. 958E+00
0.956E+00  0.954E+00 0. 951E+00  0.949E+00 0. 947E+00
0.944E+00  0.942E+00 0. 940E+00 0. 937E+00
PPPP. H H AAA N N
HA ANN N
PPPP HHHHH A AN NN
H HAAAAA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 64 X 64 | NTEGRATI ON FACTG? = 10 SCALING FACTR = 0.752

NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARAMETERS FOR THE ELLI PSES AND/ OR RECTAAHES ARE

X, Y - CENTER
A B - LENGTH OF AXIS OR SIDE A AND B
PH - ANGLE OF AXIS OR SIDE A

DENS - | NTENSI TY
THE PARENTHESI S | NDI CATES THE SCALED VALUE

. = + ) 1 z
0. 0000E+00 0. 3192E+01 0. 7874E+01 0. 1000E+02 0. 1149E+02 0. 1319E+02 0. 1490E+02

4 X A M o o )
0. 1639E+02 0. 1745E+02 0. 1851E+02 0. 2085E+02 0. 2320E+02 0. 2468E+02 0. 2639E+02

2] (2] ) [ B B B ]
0.2788E+02 0. 3107E+02 0. 3490E+02 0.3703E+02 0. 3873E+02 0. 4043E+02 0. 4192E+02

]
0. 4256E+02

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1541 FLOATI NG PO NT WORDS.

EEEEE N N DDDD N NV VvV 00000

NN D D C CO ON NV VO O
EEE NNND D [} O ONNN VV O O
E N NND D C CO ON N VV O O
EEEEE N N DDDD N VvV 00000

RECONSTRUCTI ON FOR FAN BEAM GEOMVETRY -
TRANSM SSI ON DATA

FLAT DETECTOR USI NG LAKS CONVOLVER

XM N = -0.40E+01 XMAX = 0.43E+02 XSUM = 0. 5623E+04

T




= + ) 1 z
-. 4022E+01 -.5000E+00 0. 4665E+01 0. 7013E+01 0.8657E+01 0. 1053E+02 0. 1241E+02

zZ X A M o © © )
0. 1406E+02 0. 1523E+02 0. 1640E+02 0. 1899E+02 0. 2157E+02 0. 2321E+02 0. 2509E+02

2] (3] (3] [ B B B

0.2674E+02 0. 3026E+02 0. 3448E+02 0. 3683E+02 0. 3871E+02 0. 4059E+02 0. 4223E+02

]
0. 4294E+02
ERRORS | N THE RECONSTRUCTED | MAGE

XMN = 0.00E+00 XMAX = 0. 14E+00 XSUM = 0. 3575E+03

T

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

e ey P
. = + ) 1 z

0. 0000E+00 0. 1015E-01 0. 2504E-01 0. 3180E-01 0. 3654E-01 0. 4195E-01 0.4737E-01

z X A M o <) ® ®

0. 5210E- 01 0. 5549E-01 0.5887E-01 0. 6631E-01 0. 7376E-01 0. 7849E- 01 0. 8391E- 01

2] ® ® B B B B

0. 8865E- 01 0. 9880E- 01 0. 1110E+00 0. 1177E+00 0. 1232E+00 0. 1286E+00 0. 1333E+00

B
0. 1353E+00

BBBB  CCC M M
cC CO oMM

BBBB C O OMMM
B CO OM M
BBBB CCC M M

**x*%x THE LARGEST REQUI RED LENGTH OF BLANK COMMON THUS FAR IS 1541 ***x*




00000000000 O O

O 000000 O

[elelel

O 0O 000

[eleleNelnNe]

0000000 0O 0O

c THE SUBROUTI NE GETUM G VES SI MULATED PROJECTI ON DATA FCR
c A CHEST PHANTOM CONSI STING OF A HEART, LUNGS AND SURROUNDI NG
c TI SSUE.
c
DI MENSI ON DATA( *) , ERR( *)
Di MENSI ON B( 4096)
Di MENSI ON AMAJ(5) , AM N(5) , X1(5), Y1(5), PHI (5), Z(5), | TYPE(5)
COVMON/ TYPE/ LTYPE
c
COVMON/ QUTCOM LUNQUT, | 80132
c
c LUNOUT - QUTPUT FILE
PROGRAM XBKFI L c 180132 - QUTPUT LINE LENGTH FLAG
c =0  EACH LINE WLL BE WTHI N 80 CHARACTERS
I MPLI CI T DOUBLE PRECI SI ON (A-H, O-2) c (OTHERW SE 132 CHARACTERS)
c
SAVE COVMON/ PARM | PAR( 12) , PAR( 4)
KAk kAR KAk R Ak KAk R R kKA KRRk KA kR Ak Rk R kR KRR KRR AR R KRR AR AR AR AR AR AR AR AR ¢ EQUI VALENCE (NDIMJ , I PAR( 1)), (ICIR ,IPAR( 2)),(1GEOM I PAR( 3)),
* RECLBL  -- DP VERSION 2.0 -- JuLYe1 * 1 (NANG 1 PAR( 4)), (MODANG | PAR( 5)), (KDIMJ 1 PAR( 6)),
2 (IMT 1PARl 7)3 (NVERK [ PAR( 8)) . ( NFLOAT, I PARI 93}
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
EXAMPLE 3 4 (PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))
THE PROGRAM XBKFI L USES THE BACK- PRJECTI ON OF THE c
FI LTERED PRQJECTI ON ALGORI THM TO RECONSTRUCT PARALLEL BEAM DATA I TYPE/1,1,1, 1,2/
PRQJECTI ON DATA FOR VARI QUS TYPES OF FI LTERS DATA AMAJ/40.,10.,14.,14.,6./
DATA AM N 40. , 10. , 10. , 10. , 6./
DI MENSI ON_B( 4096) , AG( 180) DATA X1/0.,0. , 10. ,-10., 26. /
COVVON/ TYPE/ LT DATA Y1/0.,-10.,0.,0.,26./
COVMON/ BLANK/ WORK( 2000) DATA PHI /0., 0., 1.57079633, 1. 57079633, 0. /
DATA 2/5.,27.,°4.,-4.,32.]
COVMON/ QUTCOM LUNQUT, | 80132 c
IF (MEQ 1. AND. LTYPE. EQ 1) THEN
LUNQUT - QUTPUT FILE c
180132 - QUTPUT LINE LENGTH FLAG IF (IMT.EQO0) THEN
=0  EACH LINE WLL BE WTH N 80 CHARACTERS PW DTH=- PW D
(OTHERW SE 132 CHARACTERS) ELSE
PW DTH=PW D
COVMON/ PARM | PAR( 12) , PAR( 4) ENDI F
CALL PHAN (5, 10, I TYPE, Z, X1, Y1, AVAJ, AM N, PHI , B, NDI MJ, PW DTH)
EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)), CALL ARRAY (B, NDI MJ)
1 NANG | PAR( 4)) . (MODANG | PAR( 5)).(KDIMJ ;| PAR( 6)), c
2 (IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)), ENDI F
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12)) c
4 PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)), CALL PHANL (5, I TYPE, Z, X1, Y1, AMAJ, AM N, PHI, DATA, M
5 (CATN , PAR( 4)) c
RETURN
EXTERNAL BRF, HAN, HAM PARZN, BUTER, RAMP END
LUNOUT=2
180132=0
THE | NPUT PARAVETERS ARE
SSS EEEEE TTTTT U U PPPP
s E T U UP P
SSS  EEE T U UPPPP
T U UP
SSS EEEEE T  UW P
| NTEGER PARAMVETER ARRAY (1 PAR)
I IPAR(I) DESCRI PTI ON
OPEN QUTPUT FILE 1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 1 RECONSTRUCT | N A SQUARE ARRAY
OPEN (LUNOUT, FI LE=' E03. OUT' , FORVE' FORVATTED ) 3 0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
CALL SETUP (I PAR PAR, AG 4 72 NUMBER OF PRQJECTI ON ANGLES
5 5 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
DO 20 LTYPE=1,5 ANGLES GENERATED BETVEEN ZERO AND 2*PI
G0 TO (10, 12, 14, 16, 18), LTYPE STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PROJECTI ON
10 CORDERX=0. 7 1 TRANSM SSI ON' DATA
FREQX=. 5 8 2000 Di MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK
CALL BKFI L (B, RAVP, BRF, ORDERX, FREQX) 9 2 NUMBER OF WORDS FOR A FLOATING POI NT VARI ABLE
VIRI TE ( LUNOUT, 22) 10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
@0 TO 20 11 13 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
CORDERX=0. PRINT SETUP VALUES FROM | PAR AND PAR ARRAYS
FREQX=. 5 PRINT FI'LTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES
CALL BKFI L (B, HAN, BRF, ORDERX, FREQX) 12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
VIRI TE ( LUNOUT, 24)
@0 TO 20
14 CORDERX=0.
FREQX=. 5 FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
CALL BKFI L (B, HAM BRF, ORDERX, FREQX)
VIRI TE ( LUNOUT, 26) | PAR(1) DESCRI PTI ON
@0 TO 20
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
16 CORDERX=0. 2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PRQJECTI ON ARRAY
FREQX=. 5 3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOMET
CALL BKFI L (B, PARZN, BRF, ORDERX, FREQX) 4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
VIRI TE ( LUNOUT, 28) OF INVERSE PROJECTI ON BIN W DTHS
@0 TO 20
18 CORDERX=388. BLANK COVMMON REQUI RED 72 ( 110)
FREQX=. 52
CALL BKFIL (B, BUTER, BRF, ORDERX, FREQX)
VIRI TE ( LUNOUT, 30) BLANK COVMON REQUI RED 144 ( 220)
20 CALL ARRAY (B, NDI MJ)
BLANK COVMON REQUI RED 216 ( 330)
CLOSE ( LUNOUT)
BLANK COVMON REQUI RED 416 ( 640)
22 FORMAT(1X//' RECONSTRUCTI ON USI NG THE RAMP FI LTER )
24 FORMAT(1X//' RECONSTRUCTI ON USI NG THE HAN FILTER ) BLANK COVMON REQUI RED 480  ( 740)
26 FORMAT(1X//' RECONSTRUCTI ON USI NG THE HAM FI LTER )
28 FORMAT(1X//' RECONSTRUCTI ON US| NG THE PARZN FI LTER )
30 FORMAT(1X//' R;zc)msmucn ON USI NG THE BUTER FI LTER ( ORDERX=388, ', A TOTAL OF 92 (5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED
' FREQX=. 52)
END
SUBROUTI NE GETUM ( M DATA, ERR) 92 PROJECTI ON BINS WLL BE USED OF WHI CH 0 HAVE BEEN ZERCED BY THE PROGRAM
I MPLI CI T DOUBLE PRECI SI ON (A-H, O-2)
MAXI MUM S| ZE OF BLANK COWMON THUS FAR= 480 FLOATI NG POl NT WORDS.
SAVE
AR AR AR AR R A AR AR A A AR R AR AR AR AR SRR R AR A AR R AR AR A
* RECLBL  -- DP VERSION 2.0 -- JuLyel * EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
NN ND D s E T U uP P
EEE NNND D SSS  EEE T U UPPPP
EXAMPLE 3 NND D T U UP
EEEEE N N DDDD SSS EEEEE T  UW P




BBBB K K FFFFF 111 L
B BK K F | L
BBBB KKK  FFF | L
B BK K F | L
BBBB K KF I LLLLL

PARAMETERS FOR SUBROUTI NE BKFI L
DESCRI PTI ON

ORDERX - 0.0
FREQX - 0.500

FI LTER PARAMETER USED ONLY BY THE FI LTER BUTER
FREQUENCY PARAMETER FOR THE FI LTER

BLANK COMMON REQUI RED 516 ( 1004)

BLANK COMMON REQUI RED 1126 ( 2146)

BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO
FIL FILTER N A NO N A
BLANK COMMON REQUI RED 1382 ( 2546)

BLANK COMMON REQUI RED 1510 ( 2746)

THE VALUES FOR THE
SPACING OF 1/256

FREQUENCY SPACE FILTER (FILT(l),
=0. 391E- 02 CYCLES PER PRQJECTI ON BI N

|
0.000E+00  0.391E-02 0.781E-02 0.117E-01 0. 156E-01
0.195E-01  0.234E-01 0.273E-01  0.312E-01  0.352E-01
0.391E-01  0.430E-01 0.469E-01  0.508E-01  0.547E-01
0.586E-01  0.625E-01  0.664E-01  0.703E-01  0.742E-01
0.781E-01  0.820E-01  0.859E-01  0.898E-01  0.938E-01
0.977E-01  0.102E+00 0. 105E+00  0.109E+00 0. 113E+00
0.117E+00  0.121E+00 0. 125E+00  0.129E+00 0. 133E+00
0.137E+00  0.141E+00 0. 145E+00 0. 148E+00 0. 152E+00
0.156E+00  0.160E+00 0. 164E+00 0. 168E+00 0. 172E+00
0.176E+00  0.180E+00 0. 184E+00  0.188E+00  0.191E+00
0.195E+00  0.199E+00  0.203E+00  0.207E+00 0. 211E+00
0.215E+00  0.219E+00  0.223E+00  0.227E+00 0. 230E+00
0.234E+00  0.238E+00  0.242E+00  0.246E+00 0. 250E+00
0.254E+00  0.258E+00  0.262E+00  0.266E+00 0. 270E+00
0.273E+00  0.277E+00  0.281E+00  0.285E+00 0. 289E+00
0.293E+00  0.297E+00  0.301E+00  0.305E+00 0. 309E+00
0.312E+00  0.316E+00  0.320E+00  0.324E+00 0. 328E+00
0.332E+00  0.336E+00  0.340E+00  0.344E+00 0. 348E+00
0.352E+00  0.355E+00  0.359E+00  0.363E+00  0.367E+00
0.371E+00  0.375E+00  0.379E+00  0.383E+00 0. 387E+00
0.391E+00  0.395E+00  0.398E+00  0.402E+00 0. 406E+00
0.410E+00  0.414E+00  0.418E+00  0.422E+00 0. 426E+00
0.430E+00  0.434E+00  0.438E+00  0.441E+00 0. 445E+00
0.449E+00  0.453E+00  0.457E+00  0.461E+00 0. 465E+00
0.469E+00  0.473E+00  0.477E+00  0.480E+00 0. 484E+00
0.488E+00  0.492E+00 0. 496E+00 0. 500E+00

PPPP. H H AAA N N

HA ANN N

PPPP HHHHH A AN NN

H HAAAAA N NN

P H HA AN N

PHANTOM GENERATED
ARRAY SIZE 64 X 64 | NTEGRATI ON FACTG? = 10 SCALING FACTR =

NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARAMETERS FOR THE ELLI PSES AND/ OR RECTAAHES ARE

X, Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S OR SIDE A
DENS - | NTENSI TY
THE PARENTHESI S | NDI CATES THE SCALED VALLE
X Y A B
TP euiese 0.00 , 0.0 40.00 ,  40.00 0. 00
( 0.00),( 0.00)( 40.00),( 40.00) (
1 - ELLIPSE 0.00 , -10.0 10.00 ,  10.00 0.00
( 0.00),( -10.00)( 10.00),( 10.00) (
1 - ELLIPSE 10.00 , 0.00  14.00 ,  10.00 1.57
( 10.00),( 0.00)( 14.00),( 10.00) (
1 - ELLIPSE -10.00 , 0.00  14.00 ,  10.00 1.57
( -10.00) 0.00)( 14.00),( 10.00)
2 - RECTANGLE 26.00 ,  26.00 6.00 | 6. 00 0.00
( 26.00),( 26.00)( 6.00),( 6.00) (
EEEEE N N DDDD PPPP H H AM N N
NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XM N = 0. 00E+00 XVAX = 0. 32E+02 XSUM = 0. 8678E+04
AR AR AR AR R AR AR AR A A AR A AR AR AR AR SRR R AR AR AR AR AR AR
« .
* 000089 *
* S
* -
* -
« .
« .
« .
« .
« .
« .
« .
« .
« .
« .
« .

1=0,128) WTH A FREQUENCY
ARE

1.0

00

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

AR A A A Ak
. = + ) 1 z

0. 0000E+00 0. 2400E+01 0. 5920E+01 0. 7520E+01 0. 8640E+01 0. 9920E+01 0. 1120E+02

z X A M o o ®

0. 1232E+02 0. 1312E+02 0. 1392E+02 0. 1568E+02 0. 1744E+02 0. 1856E+02 0. 1984E+02

o ® ® B B B ] ]

0. 2096E+02 0. 2336E+02 0. 2624E+02 0. 2784E+02 0. 2912E+02 0. 3040E+02 0. 3152E+02

]
0. 3200E+02

BLANK COMMON REQUI RED 1550 ( 3016)
BLANK COMMON REQUI RED 1510 ( 2746)
BLANK COMMON REQUI RED 1254 ( 2346)
BLANK COMMON REQUI RED 1126 ( 2146)

NMAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1550 FLOATI NG PO NT WORDS.

EEEEE N BBBB K K FFFFF |
N

|

N D |
EEE NNND D BBBB KKK  FFF |
N D K K F |

|

E N B B
EEEEE N BBBB K KF | LLLL

RECONSTRUCTI ON USI NG THE RAMP FI LTER

XMN = -0.51E+01 XMAX = 0. 33E+02 XSUM = 0. 8401E+04

T

+))+)+++++;f+)+++

Foh ) 4) 4) b) 4 ) 4) +) =
+4))) +4) 2) 4) ) FHHHE) ) H4) F) T4) 4=

= + ) 1 z
0. 3890E+01 0. 5235E+01 0. 6773E+01 0. 8311E+01

2262E+01 0. 1967E+01

-.5146E+01 -.

4 X A o © )
0.9657E+01 0. 1062E+02 0. 1158E+02 0. 1369E+02 0. 1581E+02 0. 1715E+02 0. 1869E+02

2] 2] ) [ B B B ]
0. 2004E+02 0. 2292E+02 0. 2638E+02 0. 2830E+02 0. 2984E+02 0. 3138E+02 0. 3273E+02

]

0. 3330E+02

BBBB K K FFFFF 11l L
| L

B
BBBB KKK  FFF | L



B BK K F oL
BBBB K KF 111 LLLLL z X A M o o ®
0. 1141E+02 0. 1226E+02 0. 1312E+02 0. 1500E+02 0. 1688E+02 0. 1807E+02 0. 1944E+02
o ® ® B B B ] ]
0. 2064E+02 0. 2320E+02 0. 2628E+02 0. 2799E+02 0. 2935E+02 0. 3072E+02 0. 3192E+02
PARAVETERS FOR SUBROUTI NE BKFI L
DESCRI PTI ON ]
0. 3243E+02
ORDERX - 0.0  FILTER PARAMVETER USED ONLY BY THE FILTER BUTER
FREQX - 0.500  FREQUENCY PARAVETER FOR THE FILTER
BBBB K K FFFFF 11 L
BACKPROJECTI ON AND PROJECTI ON' CONVOLUTI ON/ FI LTER ROUTI NES B BK K F oL
PERFORM THE FOLLOA' NG FUNCTI ONS BBBB KKK FFF oL
B BK K F oL
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM BBBB K K F 111 LLLLL
BCK BACKPROJECTI ON UNI FORM SQUARE NO NO
FIL FI LTER N A NO NA
BLANK COMMON REQUI RED 1382 ( 2546)
PARAVETERS FOR SUBROUTI NE BKFI L
BLANK COMMON REQUI RED 1510  ( 2746) DESCRI PTI ON
THE_ VALUES FOR THE FREQUENCY SPACE FILTER (FILT(1),1=0,128) WTH A FREQUENCY ORDERX - 0.0  FILTER PARAMETER USED ONLY BY THE FILTER BUTER
SPACING OF 1/256 =0. 391E-02 CYCLES PER PRQJECTI ON BI N ARE FREQX - 0.500  FREQUENCY PARAVETER FOR THE FI LTER
0.000E+00  0.391E-02 0. 781E-02  0.117E-01  0.156E-01
0.195E-01  0.233E-01  0.271E-01  0.309E-01  0.347E-01
0.385E-01  0.422E-01  0.459E-01  0.495E-01  0.531E-01 BACKPROJECTI ON AND PROJECTI ON' CONVOLUTI ON/ FI LTER ROUTI NES
0.566E-01  0.601E-01  0.636E-01  0.669E-01 0. 703E-01 PERFORM THE FOLLOA NG FUNCTI ONS
0.735E-01  0.767E-01  0.798E-01  0.829E-01  0.859E- 01
0.887E-01  0.916E-01  0.943E-01  0.970E-01 0. 995E- 01 ARG FUNCTI ON RAY VEEI GHTI NG ATTENUATI ON FAN BEAM
0.102E+00 0. 104E+00  0.107E+00 0. 109E+00 0. 111E+00 BCK BACKPROJECTI ON UNI FORM NO NO
0.113E+00  0.115E+00 0. 117E+00 0. 118E+00 0. 120E+00 FIL FI LTER N A NO NA
0.122E+00  0.123E+00 0. 124E+00 0. 125E+00 0. 126E+00
0.127E+00  0.128E+00 0. 129E+00 0. 130E+00 0. 130E+00
0.131E+00  0.131E+00 0. 131E+00 0. 131E+00 0. 131E+00 BLANK COMMON REQUI RED 1382 ( 2546)
0.131E+00  0.131E+00 0. 130E+00 0. 130E+00 0. 129E+00
0.129E+00  0.128E+00 0. 127E+00 0. 126E+00 0. 125E+00
0.124E+00  0.123E+00 0. 121E+00 0. 120E+00 0. 118E+00 BLANK COMMON REQUI RED 1510 (  2746)
0.117E+00  0.115E+00 0. 113E+00 0. 111E+00 0. 109E+00
0.107E+00 0. 105E+00 0. 103E+00 0. 101E+00 0. 988E-01 THE VALUES FOR THE FREQUENCY SPACE FILTER (FILT(1),1=0,128) WTH A FREQUENCY
0.965E-01  0.941E-01  0.917E-01  0.892E-01  0.867E-01 SPACING OF 1/256 =0. 391E- 02 CYCLES PER PRQJECTI ON BI N ARE
0.842E-01  0.816E-01  0.790E-01 0. 764E-01 0. 737E-01 0.000E+00  0.391E-02 0. 781E-02  0.117E-01 0. 156E-01
0.711E-01  0.684E-01  0.657E-01  0.630E-01 0. 603E-01 0.195E-01  0.233E-01  0.272E-01  0.310E-01 0. 348E-01
0.576E-01  0.549E-01  0.522E-01  0.496E-01 0. 469E- 01 0.385E-01  0.423E-01  0.459E-01  0.496E-01  0.532E-01
0.443E-01  0.418E-01  0.392E-01  0.367E-01 0. 342E-01 0.568E-01  0.603E-01 0.638E-01 0.672E-01 0. 706E- 01
0.318E-01  0.295E-01  0.271E-01  0.249E-01  0.227E-01 0.739E-01  0.771E-01  0.803E-01  0.834E-01 0. 865E- 01
0.206E-01  0.186E-01  0.167E-01  0.148E-01 0. 130E-01 0.895E-01  0.924E-01  0.952E-01 0. 980E-01 0. 101E+00
0.113E-01  0.976E-02  0.828E-02  0.691E-02  0.565E- 02 0.103E+00 0. 106E+00 0. 108E+00 0. 110E+00 0. 113E+00
0.450E-02  0.348E-02  0.258E-02  0.181E-02 0. 117E-02 0.115E+00  0.117E+00 0. 119E+00 0. 121E+00 0. 123E+00
0.662E-03  0.296E-03 0. 747E-04 0. 944E-15 0.124E+00  0.126E+00  0.127E+00 0. 129E+00 0. 130E+00
0.131E+00  0.132E+00 0. 133E+00 0. 134E+00 0. 135E+00
0.136E+00 0. 136E+00 0. 137E+00 0. 137E+00 0. 137E+00
BLANK COMMON REQUI RED 1550  ( 3016) 0.138E+00  0.138E+00 0. 138E+00 0. 138E+00 0. 137E+00
0.137E+00  0.137E+00 0. 136E+00 0. 136E+00 0. 135E+00
0.134E+00  0.133E+00 0. 132E+00 0. 131E+00 0. 130E+00
BLANK COMMON REQUI RED 1510  ( 2746) 0.129E+00  0.128E+00 0. 127E+00 0. 125E+00 0. 124E+00
0.122E+00  0.121E+00 0. 119E+00 0. 117E+00 0. 116E+00
0.114E+00  0.112E+00 0. 110E+00 0. 108E+00 0. 106E+00
BLANK COMMON REQUI RED 1254 ( 2346) 0.104E+00  0.102E+00 0. 999E-01  0.978E-01 0. 957E-01
0.935E-01  0.914E-01  0.892E-01  0.870E-01 0. 849E- 01
0.827E-01  0.805E-01  0.784E-01  0.762E-01 0. 741E-01
BLANK COMMON REQUI RED 1126 ( 2146) 0.720E-01  0.700E-01  0.679E-01  0.659E-01 0. 640E- 01
0.621E-01  0.602E-01  0.584E-01  0.567E-01 0. 550E- 01
0.534E-01  0.518E-01  0.503E-01  0.489E-01 0. 476E-01
MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1550 FLOATING POl NT ORDS. 0.464E-01  0.452E-01  0.442E-01  0.432E-01 0. 424E-01
0.416E-01  0.410E-01  0.405E-01  0.401E-01 0. 398E- 01
0.397E-01  0.396E-01  0.398E-01 0. 400E- 01
EEEEE N N DDDD BBBB K K FFFFF I11 L
E NN ND D B BK K F oL BLANK COMMON REQUI RED 1550  ( 3016)
EEE NNND D BBBB KKK FFF oL
E N NND D B BK K F oL
EEEEE N N DDDD BBBB K KF 111 LLLLL BLANK COMMON REQUI RED 1510 (  2746)
BLANK COMMON REQUI RED 1254 ( 2346)
RECONSTRUCTI ON USI NG THE HAN FI LTER
BLANK COMMON REQUI RED 1126 ( 2146)
XMN = -0.17E+01 XMAX = 0. 32E+02 XSUM = 0. 8402E+04
MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1550 FLOATING POl NT WORDS.
AR A A A A AR
R E R * EEEEE N N DDDD BBBB K K FFFFF 11 L
R - =MBBBEM=  * NN ND D oL
* - 1EAHERNE) - * EEE NNND D BBBB KKK FFF oL
* ) EHEEREL- * N NND D BK K F oL
. +CEEEEDr  * EEEEE N N DDDD BBBB K K F 111 LLLLL
. = .
* - e . A *
. .
* * RECONSTRUCTI ON US| NG THE HAM FI LTER
. .
. .
* * XMN = -0.19E+01 XMAX = 0. 32E+02 XSUM = 0. 8402E+04
. .
. .
. .
. .
* - * E - .- -=MDPEEME *
* * * ol il . . ToeeeeDr *
. * * co==He - %
. .
. .
- = + ) 1 z * *
-, 1747E+01 0. 8163E+00 0. 4576E+01 0. 6284E+01 0. 7480E+01 0.8847E+01 0. 1021E+02 * *
. .




*
*
*
*
*
*
*
*
*
*
*
*

Ho kA kKKK KRRk R KRR kKRR kR KRR kR KRR kR KRR kR KRRk Kk

. = + ) 1 z
-.1882E+01 0. 6965E+00 0. 4478E+01 0. 6197E+01 0. 7401E+01 0.8776E+01 0. 1015E+02

zZ X A M o © ) )
0.1135E+02 0. 1221E+02 0. 1307E+02 0. 1496E+02 0. 1686E+02 0. 1806E+02 0. 1943E+02

2] (3] (3] 1 B B B
0. 2064E+02 0. 2322E+02 0. 2631E+02 0. 2803E+02 0. 2940E+02 0. 3078E+02 0. 3198E+02

B
0. 3250E+02

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I Ty

BBBB K K FFFFF 111 L - = + ) 1 z
B | L -.9430E+00 0. 1516E+01 0.5123E+01 0.6763E+01 0. 7910E+01 0. 9222E+01 0. 1053E+02
BBBB KKK  FFF | L
B BK K F | L
BBBB K KF I LLLLL 4 X A M o © 2] 2]
0. 1168E+02 0. 1250E+02 0. 1332E+02 0. 1512E+02 0. 1693E+02 0. 1808E+02 0. 1939E+02
2] (2] ) [ B B B B
0. 2053E+02 0. 2299E+02 0. 2594E+02 0. 2758E+02 0. 2890E+02 0. 3021E+02 0. 3135E+02
PARAMETERS FOR SUBROUTI NE BKFI L
DESCRI PTI ON ]
0. 3185E+02
ORDERX - 0.0 FI LTER PARAMETER USED ONLY BY THE FI LTER BUTER
FREQX - 0.500 FREQUENCY PARAMETER FOR THE FI LTER
BBBB K K FFFFF 11l L
BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES B | L
PERFORM THE FOLLON NG FUNCTI ONS BBBB KKK  FFF | L
B BK K F | L
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM BBBB K KF I LLLLL
BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO
FIL FILTER N A NO N A
BLANK COMMON REQUI RED 1382 ( 2546)
PARAMETERS FOR SUBROUTI NE BKFI L
BLANK COMMON REQUI RED 1510 ( 2746) DESCRI PTI ON
THE VALUES FOR THE FREQUENCY SPACE FILTER (FILT(1),1=0,128) WTH A FREQUENCY ORDERX - 388.0 FI LTER PARAMETER USED ONLY BY THE FI LTER BUTER
SPACING OF 1/256 =0.391E-02 CYCLES PER PRQJECTI ON BI N ARE FREQX - 0.520 FREQUENCY PARAMETER FOR THE FI LTER
0.000E+00  0.390E-02  0.780E-02  0.117E-01 0. 155E-01
0.194E-01  0.231E-01 0.269E-01  0.306E-01  0.342E-01
0.377E-01  0.412E-01  0.446E-01  0.480E-01  0.512E-01 BACKPRQJECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
0.543E-01  0.574E-01  0.603E-01  0.631E-01  0.659E-01 PERFORM THE FOLLOA NG FUNCTI ONS
0.685E-01  0.710E-01  0.733E-01  0.756E-01  0.777E-01
0.797E-01  0.815E-01  0.833E-01  0.848E-01  0.863E-01 ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
0.876E-01  0.888E-01 0.898E-01  0.908E-01  0.915E-01 BCK BACKPRQJECTI ON UNI FORM SQUARE NO NO
0.922E-01  0.927E-01  0.930E-01  0.932E-01  0.933E-01 FIL FILTER N A NO N A
0.933E-01  0.931E-01 0.929E-01  0.924E-01  0.919E-01
0.913E-01  0.905E-01  0.896E-01  0.886E-01  0.875E-01
0.863E-01  0.851E-01 0.837E-01  0.822E-01  0.807E-01 BLANK COMMON REQUI RED 1382 ( 2546)
0.791E-01  0.774E-01  0.757E-01  0.739E-01  0.721E-01
0.702E-01  0.683E-01  0.664E-01  0.645E-01  0.625E-01
0.605E-01  0.586E-01 0.567E-01  0.547E-01  0.528E-01 BLANK COMMON REQUI RED 1510 ( 2746)
0.509E-01  0.490E-01  0.471E-01  0.452E-01 0. 434E-01
0.416E-01  0.398E-01  0.381E-01  0.363E-01  0.346E-01 THE VALUES FOR THE FREQUENCY SPACE FILTER (FILT(I),1=0,128) WTH A FREQUENCY
0.330E-01  0.313E-01 0.297E-01  0.282E-01  0.267E-01 SPACI NG OF 1/256 =0.391E-02 CYCLES PER PRQJECTI ON BI N ARE
0.252E-01  0.237E-01  0.223E-01  0.210E-01  0.197E-01 0.000E+00  0.391E-02 0.781E-02 0.117E-01 0. 156E-01
0.184E-01  0.172E-01  0.160E-01  0.149E-01 0. 138E-01 0.195E-01  0.234E-01 0.273E-01  0.312E-01  0.352E-01
0.127E-01  0.117E-01  0.108E-01  0.986E-02  0.899E-02 0.391E-01  0.430E-01 0.469E-01  0.508E-01  0.547E-01
0.818E-02  0.741E-02 0.668E-02 0.600E-02  0.536E-02 0.586E-01  0.625E-01  0.664E-01  0.703E-01  0.742E-01
0.476E-02  0.420E-02 0.369E-02  0.322E-02  0.279E-02 0.781E-01  0.820E-01  0.859E-01  0.898E-01  0.938E-01
0.239E-02  0.203E-02 0.171E-02  0.142E-02  0.117E-02 0.977E-01  0.102E+00 0. 105E+00  0.109E+00 0. 113E+00
0.941E-03  0.747E-03  0.580E-03  0.440E-03  0.323E-03 0.117E+00  0.121E+00 0. 125E+00  0.129E+00 0. 133E+00
0.229E-03  0.155E-03  0.982E-04 0.573E-04  0.296E- 04 0.137E+00  0.141E+00 0. 145E+00 0. 148E+00 0. 152E+00
0.126E-04  0.376E-05 0.473E-06 0. 000E+00 0.156E+00  0.160E+00 0. 164E+00 0. 168E+00  0.172E+00
0.176E+00  0.180E+00 0. 184E+00  0.188E+00  0.191E+00
0.195E+00  0.199E+00  0.203E+00  0.207E+00 0. 211E+00
BLANK COMMON REQUI RED 1550 ( 3016) 0.215E+00  0.219E+00  0.223E+00  0.227E+00 0. 230E+00
0.234E+00  0.238E+00  0.242E+00  0.246E+00 0. 250E+00
0.254E+00  0.258E+00  0.262E+00  0.266E+00  0.270E+00
BLANK COMMON REQUI RED 1510 ( 2746) 0.273E+00  0.277E+00  0.281E+00  0.285E+00 0. 289E+00
0.293E+00  0.297E+00  0.301E+00  0.305E+00 0. 309E+00
0.312E+00  0.316E+00  0.320E+00  0.324E+00 0. 328E+00
BLANK COMMON REQUI RED 1254 ( 2346) 0.332E+00  0.336E+00  0.340E+00  0.344E+00 0. 348E+00
0.352E+00  0.355E+00  0.359E+00  0.363E+00  0.367E+00
0.371E+00  0.375E+00  0.379E+00  0.383E+00 0. 387E+00
BLANK COMMON REQUI RED 1126 ( 2146) 0.391E+00  0.395E+00  0.398E+00  0.402E+00 0. 406E+00
0.410E+00  0.414E+00  0.418E+00  0.422E+00 0. 426E+00
0.430E+00  0.434E+00  0.438E+00  0.441E+00 0. 445E+00
MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1550 FLOATI NG PO NT WORDS. 0.449E+00  0.453E+00  0.457E+00  0.461E+00 0. 465E+00
0.469E+00  0.473E+00  0.477E+00  0.480E+00 0. 484E+00
0.488E+00  0.492E+00 0. 496E+00 0. 500E+00
EEEEE N N DDDD BBBB K K FFFFF 111 L
NN ND D | L BLANK COMMON REQUI RED 1550 ( 3016)
EEE NNND D BBBB KKK  FFF | L
E N NND D B BK K F | L
EEEEE N N DDDD BBBB K KF I LLLLL BLANK COMMON REQUI RED 1510 ( 2746)
BLANK COMMON REQUI RED 1254 ( 2346)
RECONSTRUCTI ON USI NG THE PARZN FI LTER
BLANK COMMON REQUI RED 1126 ( 2146)
XM N = -0.94E+00 XMAX = 0. 32E+02 XSUM = 0. 8397E+04

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1550 FLOATI NG PO NT WORDS.

T T

EEEEE N N DDDD BBBB K K FFFFF 11l L
E NN ND D B BK K F | L
EEE NNND D BBBB KKK  FFF | L
E N NND D B BK K F | L
EEEEE N N DDDD BBBB K KF I LLLLL

RECONSTRUCTI ON USI NG THE BUTER FI LTER ( ORDERX=388, FREQX=.52)




XMN = -0.51E+01 XMAX = 0. 33E+02 XSUM = 0. 8401E+04

Ty

. = + ) 1 z
- 5146E+01 -.2262E+01 0.1967E+01 0. 3890E+01 0. 5235E+01 0.6773E+01 0.8311E+01

z X A o e ®

0. 9657E+01 0. 1062E+02 0. 1158E+02 0. 1369E+02 0. 1581E+02 0. 1715E+02 0. 1869E+02
® ® ® B B B B B
0. 2004E+02 0. 2292E+02 0. 2638E+02 0. 2830E+02 0. 2984E+02 0. 3138E+02 0.3273E+02

B
0. 3330E+02
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PROGRAM XFI LBK
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

THE PROGRAM XFI LBK USES THE FI LTER OF THE BACK- PROJECTI ON
ALGORI THM TO RECONSTRUCT PRQJIECTI ON DATA FOR PARALLEL BEAM
FAN BEAM - CURVED DETECTOR, AND FAN BEAM - FLAT DETECTOR
GEOMETRI ES.

DI MENSI ON B( 4096) , AG( 180)
COVMON/ BLANK/ WORK( 18500)

COVMON QUTCOM LUNOQUT, | 80132

LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQJIVALENCE(NDIMJ IPAR( 1)), (ICIR ,1PAR( 2)),(IGEOM,PAR( 3)),
1 1PAR( 4)). (MODANG | PAR( 5)). (KDIMJ |1 PAR( 6)).
2 (IMT VIPAR( 7)), (NVORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
4 PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BRF, BRFF2, HAN

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

CATN=0.

OPEN QUTPUT FILE
QPEN (LUNOUT, FI LE=' E04. OUT' , FORVE' FORVATTED )
CALL SETUP (I PAR PAR, AG
RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR PARALLEL BEAM
GEOVETRY

CORDERX=0.
FREQX=. 5

CALL FILBK (B, HAN, BRF, ORDERX, FREQX)

VIRI TE ( LUNOUT, 26)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON
NMAT NDI MUt * 2

KK1=
KOENDI M 1541
DO 12 K=1, KU
VIRI TE' ( LUNOUT, 22)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MU
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NVAT- J* NDI MI+KK2
VIR TE (LUNOUT, 24) (B(1),
KK1=KK2+1

1 =1 SUBL, | SUB2)

| GEOVE1

CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR FAN BEAM GEOVETRY
W TH CURVED DETECTOR

CORDERX=0.
FREQX=. 5

CALL FILBK (B, HAN, BRFF2, ORDERX, FREQX)

VIRI TE ( LUNOUT, 28)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON

KK1=1
KU=NDI MJ/ 15+1
DO 16 K=1, KU
VIRI TE' ( LUNOUT, 22)
KK2=M N( 15* K, NDI M)
DO 14 J=1, ND MU
| SUBL=NIVAT- J* NDI MU+KKL
| SUB2=NVAT- J* NDI MJ+KK2
VIR TE (LUNOUT, 24) (B(1),
KK1=KK2+1

1 =1 SUBL, | SUB2)

| GEOVE2

0000 O

[eXele]

[elele el

00000000000 O O

O 000000 O

[eXele]

000 O 0 O

18
20

22

CALL SETUP (I PAR, PAR, AG)

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR FAN BEAM GEOVETRY
W TH FLAT DETECTOR

CORDERX=0.
FREQX=. 5

CALL FILBK (B, HAN, BRFF2, ORDERX, FREQX)

VIRI TE ( LUNOUT, 30)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON

KK1=1
KU=NDI MJ/ 15+1
DO 20 K=1, KU
VIRI TE' ( LUNOUT, 22)
KK2=M N( 15* K, NDI MJ)
DO 18 J=1, NDi MU
I SUBLENVAT. 3 DI MKt
| SUB2=NIAT- J* NDI MJ+KI
VIRI TE ( LUNOUT, 24) (B(I)
KK1=KK2+1

CLOSE ( LUNOUT)

| =1 SUBL, | SUB2)

FORMAT(1X/ //11/1)

24 FORMAT(1X, 15F5. 1)

26
28

' TECTOR )
30 FCRNAT( 1><//‘
xR)

10
12

16
18

[ ENFAINT

FORMAT(1X/ /"’
FmT( 1)(//‘

RECONSTRUCTI ON FOR PARALLEL BEAM GEOVETRY' )
RECONSTRUCTI ON FOR FAN BEAM GEOMETRY W TH CURVED DE',

RECONSTRUCTI ON FOR FAN BEAM GEOMETRY W TH FLAT DETE',

SUBROJTI NE GETUM (M DATA, ERR)
I MPLICI' T DOUBLE PRECI SI ON (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2. 0 JuLY91 *

KRR KRR AR KK KRR KRR AR K KA AR KA A AR AR H AR I AR KRA AR AR HAAK

EXAMPLE 4

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
A CHEST PHANTOM CONSI STI NG OF A HEART, LUNGS AND SURROUNDI NG
TI SSUE.

DI MENSI ON DATA( *) , ERR( *)
Di MENSI ON B( 4096)
Di MENSI ON AMAJ(4), AM N(4) , X1(4), Y1(4), PHI (4), Z(4),

COMMON QUTCOM LUNOQUT, | 80132

| TYPE( 4)

LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTHI N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)
EQUI VALENCE (NDI MJ , I PAR( 1

). ( JIPAR( 2)), ( .
(NANG I PAR( 4)), (MODANG I PAR( 5)), (KDIMJ , I PAR( 6)),
(IMT _1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
(PWD , PAI 1;;,(A><|su PAR( 2)),(RFAN , PA ),

DATA ITYPE/1,1,1,1/

DATA AMAJ/ 40.,10.,14.,14./
DATA AM N 40., 10., 10., 10./
DATA X1/0.,0., 10. -10 !

DATA Y1/0.,-10.,0.,0./
DATA PHI /0. , 0. 1 57079633 1. 57079633/
DATA 7/ 5. , 27. 4.1

IF (MEQ 1) THEN
IF (IMT.EQ0) THEN
PW DTH=- PW D
ELSE
PW DTH=PW D
ENDI F
CALL PHAN (4, 10, I TYPE, Z, X1, Y1, AMAJ, AM N, PHI ,
CALL ARRAY (B, NDI MJ)

B, NDI MJ, PW DTH)

PRI NTOUT OF THE VALUES FOR THE PHANTOM

NVAT=NDI MU *2
KK1=1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE ( LUNOUT, 16)
KK2=M N( 15* K, NDI MJ)
DO 10 J=1, NDi MJ
| SUBL=NIVAT- J* NDI MU+KKL
| SUB2=NIAT- J* NDI MI+KK2

VIRI TE (LUNOUT, 18) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1
ENDI F
CALL PHANL (4,1TYPE, Z, X1, Y1, AMAJ, AM N, PHI, DATA, M
RETURN
FORMAT(1X/ /1 11)

FORMAT( 1X, 15F5. 1)
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I NTEGER PARAMETER ARRAY (| PAR)

I IPAR(1) DESCRI PTI ON
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 1 RECONSTRUCT | N A SQUARE ARRAY
3 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
4 72 NUMBER OF PRQJECTI ON ANGLES
5 5 MODE_FOR PRQJECTI ON ANGLE | NPUT ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND 2*PI
STARTI NG AT ZERO
6 129 NUMBER OF RAYS FOR EACH PROJECTI ON
7 1 TRANSM SSI ON DATA
8 18500 DI MENSI ON OF THE FLOATI NG POI NT USERS BLANK COMMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
11 13 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POl NT BLANK COMVON WHENEVER CHANGED
PRINT SETUP VALUES FROM | PAR AND PAR ARRAYS
PRINT FI'LTER FUNCTI ON FOR CONVOLUTI ON AND FI LTER ROUTI NES
12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOMET
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF I NVERSE PROJECTI ON BI'N W DTHS
BLANK COVMON REQUI RED 72 ( 110)
BLANK COVMON REQUI RED 144 ( 220)
BLANK COVMON REQUI RED 216 ( 330)
BLANK COVMON REQUI RED 474 ( 732)
BLANK COVMON REQUI RED 538 ( 1032)

A TOTAL OF 92 ( 5 THRU 96) OF THE 129 USER PRQJECTI ON BINS WLL BE USED

92 PRQJECTION BINS WLL BE USED OF WVHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 538 FLOATI NG PO NT WORDS.

EEEEE N N DDDD SSS EEEEE U U PPPP
NN ND D S E T U UP P
EEE NNND D SSS EEE T U UPPPP
E N NND D S E T U UP
EEEEE N N DDDD SSS EEEEE T uw P
FFFFF 111 L BBBB K K
| L B BK K
FFF | L BBBB KKK
F | L B BK K
F Il LLLLL BBBB K K
PARAMETERS FOR SUBROUTI NE FI LBK
DESCRI PTI ON
ORDERX - 0.0 FI LTER PARAMETER USED ONLY BY THE FI LTER BUTER
FREQX - 0.500 FREQUENCY PARAMETER FOR THE FI LTER
BLANK COMMON REQUI RED 574 ( 1076)
BLANK COMMON REQUI RED 1184 ( 2240)
BACKPRQIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO
FIL FI LTER N A NO N A

FI LTERED BACK- PRQJECTI ON RECONSTRUCTI ONS MUST BE EXECUTED | N AN
ARRAY W TH DI MENSI ONS AT LEAST TW CE AS LARGE AS THE FI NAL | MAGE.
THUS, THE EFFECTIVE SI ZE OF THE RECONSTRUCTI ON ARRAY W LL NOW
BE | NCREASED.

BLANK COMMON REQUI RED 1248 ( 2340)

A TOTAL OF 129 (1 THRU 129) OF THE 129 USER PRQJECTI ON BINS WLL BE USED
182 PRQJECTION BINS WLL BE USED OF WHI CH 53 HAVE BEEN ZERCED BY THE PROGRAM
BLANK COMMON REQUI RED 17632 ( 42340)

BLANK COMMON REQUI RED 17814 ( 42626)
THE VALUES FOR THE FREQUENCY SPACE FILTER (FILT(1,J),1=0,J , J=0, 64) WTH A
ER Pl XEL

FREQUENCY SPACING OF 1/128 =0.781E-02 CYCLES PER ARE
J= 0 0.000E+00
= 1 0.781E-02  0.110E-01
= 2 0.156E-01 0.174E-01 0. 220E-01
= 3 0.233E-01 0.246E-01 0.279E-01  0.328E-01
= 4 0.309E-01 0.319E-01 0.345E-01  0.385E-01  0.433E-01
= 5 0.385E-01 0.392E-01 0.413E-01  0.446E-01 0. 488E-01
0. 536E- 01
J= 6 0.459E-01 0.465E-01  0.482E-01 0.510E-01 0. 546E-01
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34

OO OO0 OO0 OO0 0000OO0000000000P00000O000000000000000000000000000000000O00000000000000000O000000000000000000000000000000000000000000000000

588E- 01
531E- 01
643E- 01
601E- 01
698E- 01
669E- 01
754E- 01
735E- 01
809E- 01
977E-01
798E- 01
863E- 01
101E+00
859E- 01
916E- 01
105E+00
916E- 01
966E- 01
108E+00
970E- 01
101E+00
112E+00
102E+00
106E+00
115E+00
125E+00
107E+00
110E+00
118E+00
126E+00
111E+00
114E+00
121E+00
128E+00
115E+00
117E+00
123E+00
129E+00
118E+00
120E+00
125E+00
130E+00
122E+00
123E+00
127E+00
131E+00
131E+00
124E+00
126E+00
129E+00
131E+00
130E+00
126E+00
128E+00
130E+00
131E+00
129E+00
128E+00
129E+00
131E+00
131E+00
128E+00
130E+00
130E+00
131E+00
131E+00
127E+00
131E+00
131E+00
131E+00
130E+00
125E+00
115E+00
131E+00
131E+00
131E+00
129E+00
123E+00
113E+00
131E+00
131E+00
130E+00
127E+00
121E+00
110E+00
131E+00
130E+00
129E+00
126E+00
119E+00
107E+00
130E+00
129E+00
128E+00
123E+00
116E+00
104E+00
129E+00
128E+00
126E+00
121E+00
113E+00
101E+00
846E- 01
127E+00
126E+00
124E+00
118E+00
110E+00
973E- 01
809E- 01
125E+00
124E+00
121E+00
116E+00
106E+00
936E- 01
771E-01
123E+00
122E+00
118E+00
112E+00
103E+00
897E- 01
732E-01
120E+00
119E+00
115E+00
109E+00
990E- 01
857E- 01
692E- 01
117E+00
115E+00
112E+00

COOOOOOO00O0O0000000000000000O00 OOOOO000OO0O00000000000O0000000000 OO000O0OOO00O00OO000OO00000000 OO0OO0O0O0OO000O0O00000 0000000000000 00 OO00000000

635E- 01
536E- 01
684E- 01
606E- 01
735E- 01
673E-01
787E-01
738E- 01
838E- 01

801E- 01
889E- 01
105E+00
861E- 01
939E- 01
108E+00
918E- 01
986E- 01
111E+00
971E- 01
103E+00
114E+00
102E+00
107E+00
117E+00

107E+00
111E+00
120E+00
128E+00
111E+00
115E+00
122E+00
129E+00
115E+00
118E+00
124E+00
130E+00
119E+00
121E+00
126E+00
130E+00
122E+00
124E+00
128E+00
131E+00

124E+00
126E+00
129E+00
131E+00
129E+00
126E+00
128E+00
130E+00
131E+00
128E+00
128E+00
129E+00
131E+00
131E+00
127E+00
130E+00
130E+00
131E+00
130E+00
125E+00
131E+00
131E+00
131E+00
129E+00
123E+00

131E+00
131E+00
131E+00
128E+00
121E+00
110E+00
131E+00
131E+00
130E+00
126E+00
119E+00
107E+00
131E+00
130E+00
129E+00
124E+00
117E+00
104E+00
130E+00
129E+00
127E+00
122E+00
114E+00
101E+00
129E+00
128E+00
125E+00
120E+00
111E+00
979E- 01

127E+00
126E+00
123E+00
117E+00
108E+00
943E- 01
772E-01
125E+00
124E+00
120E+00
114E+00
104E+00
906E- 01
735E- 01
123E+00
121E+00
117E+00
111E+00
101E+00
867E-01
696E- 01
120E+00
118E+00
114E+00
107E+00
966E- 01
826E- 01
656E- 01
117E+00
115E+00
111E+00

COOOOOOO0O0O0O000000O000000 000000 000000000000 0OO000000000 0000 O00O0O0O0OO00O0O00000O000 OOOO0 OOOO0O0OO0O0OO000O000 000 000000000000 OO0 00000000

551E- 01
729E- 01
618E- 01
775E-01
684E- 01
823E- 01
748E- 01
871E- 01

809E- 01
918E- 01

868E- 01
964E- 01
111E+00
924E- 01
101E+00
114E+00
977E-01
105E+00
117E+00
103E+00
109E+00
119E+00

107E+00
113E+00
122E+00

111E+00
116E+00
124E+00
130E+00
115E+00
119E+00
126E+00
130E+00
119E+00
122E+00
127E+00
131E+00
122E+00
125E+00
129E+00
131E+00

124E+00
127E+00
130E+00
131E+00

127E+00
128E+00
131E+00
131E+00
127E+00
128E+00
130E+00
131E+00
130E+00
125E+00
130E+00
131E+00
131E+00
129E+00
124E+00
131E+00
131E+00
131E+00
128E+00
122E+00

131E+00
131E+00
130E+00
127E+00
120E+00

131E+00
131E+00
129E+00
125E+00
117E+00
105E+00
131E+00
130E+00
128E+00
123E+00
115E+00
101E+00
130E+00
129E+00
126E+00
121E+00
112E+00
982E- 01
129E+00
127E+00
124E+00
118E+00
109E+00
948E- 01

127E+00
125E+00
122E+00
115E+00
105E+00
911E- 01

125E+00
123E+00
119E+00
112E+00
102E+00
874E- 01
697E- 01
122E+00
121E+00
116E+00
109E+00
980E- 01
835E- 01
659E- 01
120E+00
118E+00
113E+00
105E+00
941E- 01
794E- 01
620E- 01
116E+00
114E+00
109E+00

COOOOOOOO0O0O0O00000 000000 000000 OO0O0OOO0O0OO0O0O0O0OO000 00000 OO00O00 O000O0O0OO000O0O0000 OO000 0000 O0O0O0O0OO0O0OO000 000 000 000000000 OO0 OO0 000000 O

574E- 01

639E- 01
817E- 01
702E- 01
861E- 01
763E- 01
905E- 01

823E- 01
949E- 01

880E- 01
991E- 01

934E- 01
103E+00
116E+00
986E- 01
107E+00
119E+00
103E+00
111E+00
121E+00

108E+00
115E+00
123E+00

112E+00
118E+00
125E+00

116E+00
121E+00
127E+00
131E+00
119E+00
123E+00
128E+00
131E+00
122E+00
125E+00
129E+00
131E+00

125E+00
127E+00
130E+00
131E+00

127E+00
129E+00
131E+00
130E+00

129E+00
130E+00
131E+00
130E+00
124E+00
130E+00
131E+00
131E+00
129E+00
122E+00
131E+00
131E+00
131E+00
127E+00
120E+00

131E+00
131E+00
130E+00
126E+00
118E+00

131E+00
131E+00
129E+00
124E+00
115E+00

131E+00
130E+00
127E+00
122E+00
112E+00
983E- 01
130E+00
129E+00
125E+00
119E+00
109E+00
950E- 01
128E+00
127E+00
123E+00
117E+00
106E+00
915E- 01

127E+00
125E+00
121E+00
114E+00
103E+00
879E- 01

125E+00
123E+00
118E+00
111E+00
992E- 01
841E- 01

122E+00
120E+00
115E+00
107E+00
954E- 01
802E- 01
621E- 01
119E+00
117E+00
112E+00
103E+00
914E- 01
761E- 01
582E- 01
116E+00
114E+00
108E+00

COOOOOOOO00 COO0OO0O0 000000 000000 OO0OOOO0O0OO0O000 OO00O00 O0000 OO00O00 O000O0O0OO0000 0000 OO0O00 0000 OO0O0O00O000 000 000 000 000000 OO0 OO0 OO0 0000 o O

606E- 01
666E- 01

725E- 01
900E- 01
784E- 01
941E- 01

841E- 01
981E- 01

896E- 01
102E+00

949E- 01
106E+00

998E- 01
110E+00
121E+00
105E+00
113E+00
123E+00

109E+00
116E+00
125E+00

113E+00
119E+00
126E+00

117E+00
122E+00
128E+00

120E+00
124E+00
129E+00
131E+00
123E+00
126E+00
130E+00
131E+00

125E+00
128E+00
131E+00
131E+00

127E+00
129E+00
131E+00
130E+00

129E+00
130E+00
131E+00
129E+00

130E+00
131E+00
131E+00
128E+00
120E+00
131E+00
131E+00
130E+00
126E+00
118E+00

131E+00
131E+00
129E+00
125E+00
115E+00

131E+00
130E+00
128E+00
123E+00
113E+00

131E+00
129E+00
126E+00
120E+00
110E+00

130E+00
128E+00
125E+00
118E+00
107E+00
916E- 01
128E+00
126E+00
122E+00
115E+00
104E+00
881E- 01

127E+00
124E+00
120E+00
112E+00
100E+00
844E- 01

124E+00
122E+00
117E+00
109E+00
965E- 01
807E- 01

122E+00
119E+00
114E+00
105E+00
926E- 01
767E-01

119E+00
116E+00
110E+00
101E+00
886E- 01
727E-01
545E- 01
116E+00
113E+00
107E+00
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105E+00
950E- 01
816E- 01
652E- 01
470E-01
113E+00
112E+00
108E+00
101E+00
908E- 01
773E-01
610E- 01
432E-01
109E+00
108E+00
104E+00
968E- 01
864E- 01
729E- 01
569E- 01
396E- 01
105E+00
104E+00
997E- 01
924E- 01
819E- 01
685E- 01
527E-01
359E- 01
101E+00
996E- 01
952E- 01
878E-01
773E-01
639E- 01
485E-01
323E-01
965E- 01
950E- 01
906E- 01
831E-01
726E-01
594E- 01
443E-01
288E- 01
145E- 01
917E-01
902E- 01
857E- 01
782E- 01
678E- 01
548E- 01
402E-01
253E- 01
121E-01
867E-01
852E- 01
807E-01
732E-01
629E- 01
502E- 01
361E-01
220E- 01
976E- 02
816E- 01
801E- 01
756E- 01
682E- 01
580E- 01
457E-01
321E-01
188E- 01
764E- 02
764E-01
749E- 01
704E- 01
631E- 01
531E- 01
412E-01
283E-01
158E- 01
573E- 02
711E-01
696E- 01
652E- 01
580E- 01
483E-01
368E- 01
245E- 01
130E- 01
406E- 02
389E- 04
657E- 01
642E- 01
599E- 01
529E- 01
435E-01
325E- 01
210E-01
104E- 01
265E- 02
000E+00
603E- 01
589E- 01
546E- 01
478E-01
388E- 01
284E- 01
176E- 01
799E- 02
151E- 02
000E+00
549E- 01
535E- 01
494E-01
428E-01
342E-01
244E-01
144E- 01
588E- 02
677E- 03
000E+00
496E-01
482E-01
443E-01
380E- 01
298E- 01
206E- 01
115E- 01
405E- 02
166E- 03
000E+00
443E-01
430E-01
393E-01
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103E+00
926E- 01
785E- 01
616E- 01

113E+00
111E+00
107E+00
992E- 01
883E- 01
742E-01
576E- 01
397E-01
109E+00
107E+00
103E+00
950E- 01
840E- 01
699E- 01
535E- 01
361E-01
105E+00
103E+00
985E- 01
906E- 01
794E- 01
655E- 01
494E-01
326E- 01
101E+00
990E- 01
940E- 01
859E- 01
748E- 01
610E- 01
453E-01
291E-01
964E- 01
943E- 01
893E- 01
812E- 01
701E- 01
565E- 01
412E-01
257E-01

916E- 01
895E- 01
844E- 01
763E- 01
653E- 01
520E- 01
372E-01
225E-01
981E- 02
867E-01
846E- 01
794E- 01
714E-01
605E- 01
475E-01
333E-01
193E-01
773E-02
816E- 01
794E- 01
743E-01
663E- 01
557E-01
430E-01
294E- 01
163E- 01
586E- 02
763E-01
742E-01
692E- 01
613E- 01
509E- 01
387E-01
257E-01
135E- 01
420E- 02
710E- 01
689E- 01
639E- 01
562E- 01
461E-01
344E- 01
221E-01
109E- 01
279E- 02

656E- 01
636E- 01
587E- 01
512E- 01
414E-01
302E- 01
187E-01
853E- 02
164E- 02
000E+00
602E- 01
582E- 01
535E- 01
462E-01
368E- 01
262E-01
155E- 01
638E- 02
780E- 03
000E+00
549E- 01
529E- 01
483E-01
413E-01
323E-01
224E-01
125E- 01
450E- 02
226E- 03
000E+00
495E-01
477E-01
432E-01
365E- 01
280E- 01
187E-01
981E- 02
292E- 02
360E- 05
000E+00
443E-01
425E-01
382E- 01
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101E+00
900E- 01
753E- 01
580E- 01

113E+00
111E+00
106E+00
973E- 01
858E- 01
711E-01
540E- 01

109E+00
107E+00
101E+00
930E- 01
814E- 01
668E- 01
500E- 01
327E-01
105E+00
103E+00
972E-01
886E- 01
769E- 01
624E- 01
460E-01
293E-01
101E+00
982E- 01
926E- 01
840E- 01
723E-01
580E- 01
420E-01
260E- 01
962E- 01
936E- 01
879E- 01
792E- 01
676E- 01
535E- 01
381E-01
228E-01

914E- 01
888E- 01
831E-01
743E-01
628E- 01
491E-01
342E-01
197E-01

865E- 01
838E- 01
781E- 01
694E- 01
581E- 01
447E-01
304E- 01
168E- 01
590E- 02
814E- 01
787E-01
730E- 01
644E- 01
533E- 01
404E-01
267E-01
140E- 01
427E-02
761E-01
735E- 01
678E- 01
594E- 01
486E-01
361E-01
231E-01
114E-01
288E- 02
708E- 01
682E- 01
626E- 01
544E- 01
439E-01
319E- 01
197E-01
898E- 02
173E-02

655E- 01
628E- 01
574E- 01
494E-01
393E-01
279E-01
165E- 01
682E- 02
857E- 03

601E- 01
575E- 01
522E- 01
444E-01
348E- 01
240E- 01
135E- 01
491E- 02
278E- 03
000E+00
547E-01
522E- 01
471E-01
396E- 01
304E- 01
203E-01
107E-01
328E- 02
144E- 04
000E+00
494E-01
470E-01
420E-01
349E- 01
262E-01
169E- 01
821E- 02
195E- 02
000E+00
000E+00
441E-01
418E-01
371E-01

COLOOOOOOOOO00OOO00O0000 OOOOOO000 O0POOO000 COOLOOOOO0OOOOO00OOO0OO0O00 OOO00DOO0 O0DOOO00 DO0LLOOOOO0OOO0DOOOO00OD OOOOOO0 DOOOO00 0000

994E- 01
873E-01
720E- 01
544E- 01

113E+00
110E+00
104E+00
953E- 01
831E- 01
678E- 01
505E- 01

109E+00
106E+00
100E+00
910E- 01
787E-01
635E- 01
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S ENFAINT

PROGRAM XCONGR
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 5

THE PROGRAM XCONGR USES THE | TERATI VE CONJUGATE GRADI ENT
ALGORI THM TO RECONSTRUCT PARALLEL BEAM PRQJIECTI ON DATA.

DI MENSI ON B( 4096) , AG( 180)
COVMON/ BLANK/ WORK( 15000)

COVMON QUTCOM LUNOQUT, | 80132

LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)
EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)),(IGEQOM ,IPAR( 3)),
I PAR( 4)), (MODANG | PAR( 5)), (KDIMJ ,1PAR( 6)),
(IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
(PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
(CATN , PAR( 4))

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

CATN=0.

OPEN QUTPUT FILE
OPEN (LUNOUT, FI LE=' E05. OUT' , FORVE' FORVATTED )
CALL SETUP (I PAR PAR, AG

I STP=15

CALL CONGR (B, PRF, BRF, | STP, | RLX, | ERR, | ZER)
CALL ARRAY (B, NDI MJ)

PRINTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON
NVAT-NDI ML 12

KOENDI M 1541
DO 12 K=1, KU
VIRI TE' ( LUNOUT, 14)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NVAT- J* NDI MI+KK2
VIR TE (LUNOUT, 16) (B(1),
KK1=KK2+1

CLOSE ( LUNOUT)

1 =1 SUBL, | SUB2)

FORMAT(1X/ ///111)
FORMAT( 1X, 15F5. 1)

END

SUBROUTI NE GETUM (M DATA, ERR)
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

T

EXAMPLE 5

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
A Pl E PHANTOM

DI MENSI ON B(4096) , DATA( *) , ERR( *)
COVMON/ QUTCOM LUNQUT, | 80132

LUNQUT - QUTPUT FILE

180132 - QUTPUT LINE LENGTH FLAG

=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),

1 (NANG 1 PAR( 4)), (MODANG | PAR( 5)), (KDIMJ | 1PAR( 6)),
(IMT | 1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),

3 (1 STORE, | PAR(10)), (1 PRINT, | PAR(11)), (LUNATN, | PAR(12)),
4 D , PAR( 1)), (AXISU . PAR( 2)),(RFAN ., PAR( 3))
5 (CATN , PAR( 4))
c
EXTERNAL PLL
c
DATA R, X, Y1, Z, I NTFR, NSLI PI, | START/ 30. , 0., 0., 1., 10, 10, 1/
c
IF (MEQ 1) THEN
CALL PIE (B, NDIMJ,R X1, YL, Z, | NTFR NSLI PI , | START)
CALL ARRAY (B, NDI MJ)
ENDI F
c
CALL PJECT (B, DATA, M PLL)
c
RETURN
END
SSS EEEEE TTTTT U U PPPP
s E T U UP P
SSS  EEE T U UPPPP
SE T U UP
SSS EEEEE T  UW P
| NTEGER PARAMETER ARRAY (1 PAR)
I IPAR(I) DESCRI PTI ON
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 0 RECONSTRUCT | N A Cl RCULAR ARRAY
3 0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
4 72 NUMBER OF PRQJECTI ON ANGLES
5 4 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND Pl
STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PROJECTI ON
7 1 TRANSM SSI ON' DATA
8 15000 DI MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
11 7 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
PRI NT PRQJECTI ON DATA AND UNCERTAI NTI ES
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY ( PAR)
| PAR(1) DESCRI PTI ON
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATION AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEQMVETRY)
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF INVERSE PROJECTI ON BIN W DTHS
BLANK COVMMON REQUI RED 72 ( 110)
BLANK COVMMON REQUI RED 144 ( 220)
BLANK COVMMON REQUI RED 216 ( 330)
BLANK COVMON REQUI RED 416 ( 640)
BLANK COVMON REQUI RED 480  ( 740)

A TOTAL OF 68 ( 17 THRU 84) OF THE 100 USER PRQJECTI ON BINS WLL BE USED
68 PRQJECTION BINS WLL BE USED OF WHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 480 FLOATI NG PO NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
E NN ND D S E T U UP P
EEE NNND D SSS EEE T U UPPPP
E N NND D S E T U UP
EEEEE N N DDDD SSS EEEEE T uw P
N N GG RRRR
C CO ONN NG GR R
C O ONNNG RRRR
C CO ON NG GR R
N N GEGGR R

PARAMETERS FOR SUBROUTI NE CONGR

DESCRI PTI ON
I STP - 15 NUMBER OF | TERATI ON STEPS
IRLX - 1 | TERATI VE RELAXATI ON METHOD
I ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO
BLANK COMMON REQUI RED 516 ( 1004)
BLANK COMMON REQUI RED 1675 ( 3213)

BACKPRQJECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLOA NG FUNCTI ONS



0.000E+00 0. 000E+00 0. 000E+00
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO PRQJECTI ON DATA FOR ANGLE NO 2 0. 044 RADI ANS 2.500 DEGREES
PRJ PRQJECTI ON UNI FORM SQUARE NO NO 0.000E+00 0. 000E+00 0. 000E+00  0.000E+00  0.542E+01
0.972E+01  0.138E+02  0.158E+02  0.172E+02 0. 170E+02
0.164E+02  0.172E+02 0. 184E+02  0.195E+02 0. 205E+02
BLANK COMMON REQUI RED 1811 ( 3423) 0.219E+02  0.247E+02  0.275E+02  0.283E+02  0.293E+02
0.300E+02  0.305E+02  0.308E+02  0.310E+02 0. 284E+02
0.246E+02  0.231E+02  0.229E+02  0.231E+02 0. 244E+02
BLANK COMMON REQUI RED 5039 ( 11657) 0.273E+02  0.289E+02  0.317E+02  0.484E+02 0. 472E+02
0.300E+02  0.304E+02  0.272E+02  0.242E+02 0. 232E+02
0.230E+02  0.232E+02  0.250E+02  0.290E+02  0.312E+02
BLANK COMMON REQUI RED 8267 ( 20113) 0.309E+02  0.305E+02  0.301E+02  0.294E+02 0. 283E+02
0.274E+02  0.245E+02  0.217E+02  0.205E+02 0. 195E+02
0.184E+02  0.172E+02 0. 165E+02  0.172E+02 0. 172E+02
BLANK COMMON REQUI RED 11495 ( 26347) 0.158E+02  0.136E+02 0. 945E+01  0.475E+01 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00
BLANK COMMON REQUI RED 14723 ( 34603) PRQJECTI ON DATA FOR ANGLE NO 3 0.087 RADI ANS 5.000 DEGREES
0.000E+00 0. 000E+00 0. 000E+00  0.000E+00 0. 457E+01
0.893E+01  0.145E+02  0.166E+02  0.180E+02  0.177E+02
0.170E+02  0.163E+02  0.171E+02  0.186E+02 0. 205E+02
PPPP Il EEEEE 0.233E+02  0.262E+02  0.290E+02  0.311E+02 0. 308E+02
P P 1 E 0.305E+02  0.309E+02  0.310E+02  0.279E+02 0. 244E+02
PPPP | EEE 0.218E+02  0.200E+02  0.214E+02  0.223E+02  0.219E+02
P | 0.236E+02  0.265E+02  0.417E+02  0.541E+02 0. 535E+02
P 11l EEEEE 0.394E+02  0.266E+02  0.235E+02  0.221E+02 0. 225E+02
0.214E+02  0.201E+02  0.221E+02  0.248E+02 0. 283E+02
0.312E+02  0.309E+02  0.306E+02  0.310E+02  0.311E+02
0.288E+02  0.260E+02  0.232E+02  0.204E+02 0. 186E+02
0.171E+02  0.165E+02  0.171E+02  0.179E+02 0. 180E+02
Pl E PHANTOM GENERATED 0.165E+02  0.142E+02  0.848E+01  0.413E+01 0. 000E+00
ARRAY SIZE 64X 64 0.000E+00 0. 000E+00 0. 000E+00
CIRCLE RADIUS 30.00 AT ( 0., 0.)
INT FACTOR 10 PRQJECTI ON DATA FOR ANGLE NO 4 0.131 RADI ANS 7.500 DEGREES
SECTOR WDTH 0. 314 0.000E+00 0. 000E+00 0. 000E+00  0.000E+00 0. 233E+01
0.951E+01  0.162E+02  0.181E+02  0.178E+02 0. 170E+02
0.163E+02  0.157E+02 0. 155E+02  0.170E+02 0. 204E+02
0.238E+02  0.266E+02  0.285E+02  0.310E+02  0.332E+02
EEEEE N N DDDD PPPP Il EEEEE 0.339E+02  0.332E+02  0.318E+02  0.273E+02 0. 233E+02
NN ND D P P 1 0.222E+02  0.197E+02  0.161E+02 0. 146E+02 0. 189E+02
EEE NNND D PPPP | EEE 0.246E+02  0.330E+02  0.453E+02  0.552E+02 0. 548E+02
E N NND D P | E 0.435E+02  0.330E+02  0.237E+02  0.185E+02 0. 144E+02
EEEEE N N DDDD P 11l EEEEE 0.164E+02  0.201E+02  0.223E+02  0.236E+02  0.279E+02
0.322E+02  0.334E+02  0.341E+02  0.332E+02 0. 309E+02
0.285E+02  0.265E+02  0.236E+02  0.201E+02 0. 168E+02
0.156E+02  0.158E+02 0. 165E+02  0.172E+02 0. 180E+02
XMN = 0.00E+00 XMAX = 0. 10E+01 XSUM = 0. 1414E+04 0.181E+02  0.160E+02  0.870E+01  0.218E+01 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO 5 0.175 RADI ANS 10. 000 DEGREES
0.000E+00 0. 000E+00 0. 000E+00  0.000E+00  0.177E+01
T T 0. 104E+02 0. 145E+02 0. 179E+02 0.178E+02 0. 173E+02
* * 0.168E+02  0.160E+02  0.159E+02  0.180E+02  0.201E+02
* * 0.224E+02  0.255E+02  0.285E+02  0.317E+02  0.347E+02
* * 0.343E+02  0.328E+02  0.298E+02  0.273E+02 0. 254E+02
* * 0.222E+02  0.190E+02  0.169E+02  0.142E+02 0. 166E+02
* * 0.255E+02  0.339E+02  0.454E+02  0.553E+02 0. 549E+02
* * 0.438E+02  0.345E+02  0.243E+02  0.156E+02 0. 141E+02
* * 0.172E+02  0.192E+02  0.228E+02  0.257E+02 0. 275E+02
* * 0.302E+02  0.331E+02  0.346E+02  0.347E+02 0. 314E+02
* * 0.284E+02  0.254E+02  0.223E+02  0.200E+02 0. 179E+02
* * 0.159E+02  0.162E+02 0. 169E+02  0.174E+02 0. 179E+02
* * 0.179E+02  0.144E+02  0.969E+01  0.159E+01 0. 000E+00
* * 0.000E+00 0. 000E+00 0. 000E+00
* *
* * PRQJECTI ON DATA FOR ANGLE NO 6 0.218 RADI ANS 12.500 DEGREES
* * 0.000E+00 0. 000E+00 0. 000E+00  0.128E+00  0.264E+01
* * 0.101E+02  0.146E+02  0.174E+02  0.177E+02 0. 171E+02
* * 0.163E+02  0.160E+02  0.173E+02  0.180E+02  0.202E+02
* * 0.231E+02  0.263E+02  0.287E+02  0.310E+02  0.317E+02
* * 0.325E+02  0.316E+02  0.306E+02  0.284E+02  0.249E+02
* * 0.233E+02  0.196E+02  0.173E+02  0.197E+02 0. 211E+02
* * 0.246E+02  0.296E+02  0.426E+02  0.540E+02  0.532E+02
* * 0.408E+02  0.302E+02  0.238E+02  0.204E+02 0. 192E+02
* * 0.170E+02  0.202E+02  0.235E+02  0.253E+02 0. 289E+02
* * 0.308E+02  0.318E+02  0.326E+02  0.316E+02  0.311E+02
* * 0.287E+02  0.261E+02  0.230E+02  0.201E+02 0. 180E+02
* * 0.173E+02  0.160E+02 0. 164E+02  0.172E+02 0. 178E+02
* * 0.176E+02  0.142E+02  0.966E+01  0.237E+01 0. 824E-01
* * 0.000E+00 0. 000E+00 0. 000E+00
* *
* * PRQJECTI ON DATA FOR ANGLE NO 7 0.262 RADI ANS 15. 000 DEGREES
* * 0.000E+00 0. 000E+00 0. 000E+00  0.309E+00  0.379E+01
* * 0.942E+01  0.137E+02  0.152E+02  0.177E+02 0. 175E+02
* * 0.171E+02  0.176E+02 0. 184E+02  0.197E+02  0.212E+02
* * 0.230E+02  0.250E+02  0.279E+02  0.291E+02  0.301E+02
* * 0.287E+02  0.298E+02  0.302E+02  0.296E+02  0.262E+02
* * 0.234E+02  0.231E+02  0.228E+02  0.244E+02 0. 255E+02
* * 0.269E+02  0.275E+02  0.332E+02  0.499E+02 0. 485E+02
* Seme-- * 0.313E+02  0.289E+02  0.262E+02  0.252E+02 0. 240E+02
N T T 0.226E+02 0. 230E+02 0. 235E+02 0. 268E+02 0. 297E+02
0.303E+02  0.298E+02  0.290E+02  0.303E+02  0.291E+02
0.278E+02  0.248E+02  0.231E+02  0.211E+02 0. 196E+02
- = + ) 1 z 0.184E+02  0.177E+02  0.172E+02  0.176E+02 0. 176E+02
0. 0000E+00 0. 7500E- 01 0. 1850E+00 0. 2350E+00 0. 2700E+00 0. 3100E+00 0. 3500E+00 0.151E+02  0.135E+02  0.930E+01  0.349E+01 0. 209E+00
0.000E+00 0. 000E+00 0. 000E+00
4 X A M o © ) ) PRQJECTI ON DATA FOR ANGLE NO 8 0.305 RADI ANS 17.500 DEGREES
0. 3850E+00 0. 4100E+00 0.4350E+00 0. 4900E+00 0.5450E+00 0.5800E+00 0. 6200E+00 0.000E+00 0. 000E+00 0. 000E+00  0.501E+00  0.491E+01
0.895E+01  0.125E+02 0. 142E+02  0.155E+02 0. 173E+02
0.181E+02  0.196E+02  0.209E+02  0.214E+02  0.221E+02
2] () (2] [ B B B B 0.233E+02  0.251E+02  0.249E+02  0.265E+02 0. 270E+02
0. 6550E+00 0. 7300E+00 0. 8200E+00 0. 8700E+00 0. 9100E+00 0. 9500E+00 0. 9850E+00 0.279E+02  0.265E+02  0.281E+02  0.284E+02 0. 288E+02
0.273E+02  0.280E+02  0.288E+02  0.284E+02  0.288E+02
0.294E+02  0.297E+02  0.301E+02  0.344E+02 0. 335E+02
B 0.290E+02  0.310E+02  0.289E+02  0.287E+02  0.281E+02
0. 1000E+01 0.288E+02  0.275E+02  0.274E+02  0.288E+02  0.285E+02
0.279E+02  0.269E+02  0.281E+02  0.270E+02 0. 265E+02
0.249E+02  0.252E+02  0.232E+02  0.222E+02 0. 216E+02
0.209E+02  0.196E+02  0.182E+02  0.172E+02 0. 157E+02
PPPP J EEEEE CCC TTTTT 0.141E+02  0.124E+02  0.894E+01  0.461E+01 0. 356E+00
P JE C T 0.000E+00 0. 000E+00 0. 000E+00
PPPP J EEE C
P J JE c Cc T PRQJECTI ON DATA FOR ANGLE NO 9 0.349 RADI ANS 20.000 DEGREES
P JJJ EEEEE CCC T 0.000E+00 0. 000E+00 0. 000E+00  0.610E+00  0.601E+01
0.875E+01  0.110E+02  0.133E+02  0.145E+02 0. 168E+02
0.200E+02  0.212E+02  0.221E+02  0.236E+02 0. 243E+02
0.244E+02  0.229E+02  0.233E+02  0.231E+02 0. 246E+02
BLANK COMMON REQUI RED 14791 ( 34707) 0.252E+02  0.257E+02  0.253E+02  0.269E+02  0.297E+02
0.332E+02  0.331E+02  0.336E+02  0.326E+02  0.323E+02
PRQJECTI ON DATA FOR ANGLE NO. 1 0. 000 RADI ANS 0. 000 DEGREES 0.317E+02  0.315E+02  0.305E+02 0. 150E+02 0. 158E+02
0.000E+00 0. 000E+00 0. 000E+00  0.000E+00  0.541E+01 0.298E+02  0.328E+02  0.313E+02  0.322E+02 0. 325E+02
0.943E+01  0.120E+02 0. 141E+02  0.158E+02 0. 173E+02 0.335E+02  0.329E+02  0.330E+02  0.293E+02  0.267E+02
0.187E+02  0.198E+02  0.210E+02  0.219E+02 0. 228E+02 0.254E+02  0.260E+02  0.253E+02  0.246E+02  0.231E+02
0.236E+02  0.244E+02  0.250E+02  0.257E+02 0. 262E+02 0.234E+02  0.230E+02  0.246E+02  0.244E+02 0. 235E+02
0.268E+02  0.272E+02  0.277E+02  0.281E+02 0. 284E+02 0.221E+02  0.213E+02  0.199E+02  0.169E+02 0. 144E+02
0.287E+02  0.290E+02  0.292E+02  0.295E+02 0. 296E+02 0.132E+02  0.109E+02  0.872E+01  0.572E+01 0. 444E+00
0.298E+02  0.291E+02  0.299E+02  0.300E+02 0. 305E+02 0.000E+00 0. 000E+00 0. 000E+00
0.300E+02  0.307E+02  0.298E+02  0.297E+02 0. 295E+02
0.293E+02  0.291E+02  0.288E+02  0.285E+02  0.281E+02 PRQJIECTI ON DATA FOR ANGLE NO. 10 0. 393 RADI ANS 22.500 DEGREES
0.277E+02  0.273E+02  0.268E+02  0.263E+02  0.257E+02 0.000E+00 0. 000E+00 0. 000E+00  0.737E+00 0. 689E+01
0.251E+02 0. 244E+02  0.236E+02  0.228E+02  0.219E+02 0.880E+01  0.914E+01  0.117E+02  0.142E+02 0. 172E+02
0.209E+02  0.198E+02  0.186E+02  0.173E+02 0. 158E+02 0.205E+02  0.228E+02  0.242E+02  0.247E+02 0. 255E+02
0.140E+02  0.119E+02  0.922E+01  0.475E+01 0. 000E+00 0.245E+02  0.231E+02  0.213E+02  0.212E+02 0. 216E+02



227E+02 0. 234E+02
347E+02 0. 373E+02
344E+02 0. 322E+02
211E+02 0. 337E+02
383E+02 0. 373E+02
242E+02 0. 234E+02
213E+02 0. 234E+02
242E+02 0. 228E+02
116E+02 0. 925E+01
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
895E+01 0. 852E+01
208E+02 0. 239E+02
241E+02 0. 229E+02
204E+02 0. 215E+02
352E+02 0. 383E+02
358E+02 0. 266E+02
161E+02 0. 281E+02
408E+02 0. 383E+02
250E+02 0. 215E+02
217E+02 0. 230E+02
256E+02 0. 240E+02
103E+02 0. 859E+01
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
910E+01 0. 870E+01
208E+02 0. 239E+02
239E+02 0. 227E+02
187E+02 0. 220E+02
355E+02 0. 386E+02
343E+02 0. 251E+02
150E+02 0. 264E+02
410E+02 0. 385E+02
249E+02 0. 219E+02
219E+02 0. 229E+02
266E+02 0. 241E+02
943E+01 0. 876E+01
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
922E+01 0. 922E+01
208E+02 0. 238E+02
241E+02 0. 229E+02
213E+02 0. 222E+02
348E+02 0. 385E+02
361E+02 0. 286E+02
175E+02 0. 298E+02
404E+02 0. 382E+02
245E+02 0. 222E+02
217E+02 0. 230E+02
251E+02 0. 238E+02
107E+02 0. 922E+01
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
934E+01 0. 979E+01
209E+02 0. 224E+02
246E+02 0. 231E+02
238E+02 0. 244E+02
342E+02 0. 368E+02
335E+02 0. 325E+02
253E+02 0. 333E+02
362E+02 0. 365E+02
248E+02 0. 244E+02
220E+02 0. 233E+02
233E+02 0. 224E+02
121E+02 0. 971E+01
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
943E+01 0. 114E+02
196E+02 0. 205E+02
245E+02 0. 237E+02
259E+02 0. 264E+02
309E+02 0. 316E+02
309E+02 0. 305E+02
301E+02 0. 312E+02
313E+02 0. 314E+02
268E+02 0. 263E+02
240E+02 0. 238E+02
217E+02 0. 206E+02
135E+02 0. 114E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
947E+01 0. 128E+02
174E+02 0. 189E+02
226E+02 0. 252E+02
283E+02 0. 285E+02
255E+02 0. 257E+02
279E+02 0. 287E+02
293E+02 0. 292E+02
267E+02 0. 255E+02
291E+02 0. 284E+02
269E+02 0. 252E+02
201E+02 0. 191E+02
147E+02 0. 129E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
964E+01 0. 143E+02
165E+02 0. 170E+02
227E+02 0. 256E+02
304E+02 0. 310E+02
233E+02 0. 208E+02
257E+02 0. 276E+02
363E+02 0. 279E+02
215E+02 0. 207E+02
309E+02 0. 309E+02
285E+02 0. 256E+02
183E+02 0. 171E+02
163E+02 0. 143E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
954E+01 0. 150E+02
167E+02 0. 159E+02
233E+02 0. 260E+02
330E+02 0. 328E+02
225E+02 0. 199E+02
230E+02 0. 322E+02
424E+02 0. 324E+02
178E+02 0. 198E+02
308E+02 0. 328E+02
285E+02 0. 259E+02

il ad i adad at udad od od

Bl adatadad b adad el oo ol ol o it adad atudad el el ad ol ol o il ad i adad atatad el oo ol ol o COPPOOOEOOOo00 it adad atutad ad el ad ol ol o il ad i adad at atad el el ad ol ol o

it adad b utad el el ad ol ol o

COPOLLOo000

it adad at utad ud od

it adad b utad ad el ad ol ol o il adatadad at utad ad el ad ol ol o it adad at utad ad el ad ol ol o Bl ad i adad at utad ad el ad ol ol o it adad atutad ad el ad ol ol o il ad i adad at utad ad el ad ol ol o

Bt atadad at utad ad el ad ol ol o

COPEOLOo000

241E+02
385E+02
212E+02
342E+02
343E+02
229E+02
247E+02
206E+02
883E+01
000E+00

11

000E+00
103E+02
257E+02
212E+02
253E+02
412E+02
163E+02
361E+02
347E+02
203E+02
242E+02
208E+02
901E+01
000E+00

12

000E+00
941E+01
265E+02
217E+02
253E+02
413E+02
151E+02
347E+02
351E+02
185E+02
240E+02
206E+02
910E+01
000E+00

13

000E+00
107E+02
249E+02
217E+02
248E+02
405E+02
175E+02
363E+02
344E+02
211E+02
243E+02
207E+02
920E+01
000E+00

14

000E+00
122E+02
232E+02
219E+02
249E+02
360E+02
253E+02
336E+02
339E+02
236E+02
247E+02
208E+02
934E+01
000E+00

15

000E+00
136E+02
217E+02
240E+02
267E+02
312E+02
304E+02
309E+02
306E+02
257E+02
244E+02
195E+02
935E+01
000E+00

16

000E+00
147E+02
200E+02
269E+02
291E+02
266E+02
296E+02
279E+02
254E+02
281E+02
225E+02
174E+02
927E+01
000E+00

17

000E+00
161E+02
180E+02
286E+02
308E+02
214E+02
367E+02
257E+02
232E+02
302E+02
226E+02
165E+02
948E+01
000E+00

18

000E+00
176E+02
162E+02
285E+02
307E+02
178E+02
426E+02
229E+02
225E+02
329E+02
232E+02

COPELooe0

It atadad i adad ut adad ol COPOOOEEOOO00 COPOOOEEOO000 COPEOOEEOO000 COPEOOLEOO000 COPOOOLOOO000

COPOOOOEOOO00

275E+02
373E+02
762E+01
358E+02
309E+02
215E+02
256E+02
172E+02
663E+01

0. 436 RADI ANS

759E+00
136E+02
264E+02
199E+02
279E+02
430E+02
574E+01
408E+02
318E+02
195E+02
253E+02
174E+02
728E+01

0. 480 RADI ANS

729E+00
139E+02
263E+02
193E+02
287E+02
448E+02
540E+01
437E+02
317E+02
190E+02
258E+02
175E+02
736E+01

0. 524 RADI ANS

717E+00
134E+02
257E+02
201E+02
283E+02
408E+02
631E+01
387E+02
311E+02
197E+02
256E+02
174E+02
695E+01

0.567 RADI ANS

605E+00
138E+02
241E+02
221E+02
274E+02
358E+02
949E+01
345E+02
299E+02
223E+02
248E+02
169E+02
617E+01

0.611 RADI ANS

446E+00
154E+02
225E+02
248E+02
275E+02
310E+02
227E+02
312E+02
288E+02
252E+02
233E+02
168E+02
516E+01

0. 654 RADI ANS

311E+00
168E+02
208E+02
272E+02
292E+02
270E+02
420E+02
277E+02
280E+02
278E+02
220E+02
174E+02
410E+01

0.698 RADI ANS

205E+00
177E+02
191E+02
299E+02
287E+02
224E+02
520E+02
242E+02
264E+02
305E+02
205E+02
174E+02
335E+01

0. 742 RADI ANS

0. 873E-01

COPELLOeee

179E+02
175E+02
311E+02
275E+02
170E+02
542E+02
195E+02
255E+02
329E+02
201E+02

COPELOoOe0

COPEOOOOOO000 It atadad at atdad at adad ol COPOOOEEOOO00 COPOOOEOOO000 COPOOOLOOO000 COPOOOOEOO000

COPEOOEEOOO00

COPEOLOO000

312E+02
359E+02
789E+01
373E+02
269E+02
213E+02
248E+02
140E+02
562E+00

25.000 DEGREES
756E+01
176E+02
251E+02
193E+02
321E+02
408E+02
582E+01
430E+02
277E+02
199E+02
265E+02
134E+02
597E+00

27.500 DEGREES
764E+01
176E+02
255E+02
189E+02
320E+02
435E+02
535E+01
446E+02
286E+02
196E+02
263E+02
138E+02
586E+00

30. 000 DEGREES
723E+01
174E+02
256E+02
199E+02
313E+02
387E+02
639E+01
407E+02
282E+02
204E+02
259E+02
134E+02
619E+00

32.500 DEGREES
642E+01
169E+02
247E+02
223E+02
300E+02
345E+02
975E+01
356E+02
273E+02
222E+02
244E+02
140E+02
553E+00

35.000 DEGREES
533E+01
167E+02
230E+02
251E+02
287E+02
312E+02
230E+02
308E+02
273E+02
246E+02
225E+02
153E+02
423E+00

37.500 DEGREES
422E+01
173E+02
218E+02
277E+02
278E+02
277E+02
416E+02
268E+02
291E+02
272E+02
208E+02
167E+02
305E+00

40. 000 DEGREES
344E+01
174E+02
206E+02
304E+02
262E+02
242E+02
519E+02
223E+02
287E+02
299E+02
192E+02
176E+02
205E+00

42.500 DEGREES
259E+01
173E+02
202E+02
329E+02
254E+02
195E+02
541E+02
171E+02
275E+02
311E+02
175E+02

0.165E+02 0. 158E+02
0.178E+02 0. 149E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.958E+01 0. 150E+02
0.168E+02 0. 155E+02
0.234E+02 0. 261E+02
0.348E+02 0. 330E+02
0.220E+02 0. 197E+02
0.248E+02 0. 351E+02
0. 440E+02 0. 351E+02
0.175E+02 0. 197E+02
0.303E+02 0. 330E+02
0.286E+02 0. 261E+02
0.153E+02 0. 155E+02
0.183E+02 0. 150E+02
0.000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0.000E+00 0. 000E+00
0.945E+01 0. 149E+02
0.167E+02 0. 158E+02
0.232E+02 0. 259E+02
0.329E+02 0. 328E+02
0.225E+02 0. 198E+02
0.229E+02 0. 324E+02
0.426E+02 0. 322E+02
0.178E+02 0. 199E+02
0.307E+02 0. 328E+02
0.285E+02 0. 260E+02
0.162E+02 0. 159E+02
0.176E+02 0. 150E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.948E+01 0. 143E+02
0.165E+02 0. 171E+02
0.226E+02 0. 256E+02
0.302E+02 0. 309E+02
0.232E+02 0. 207E+02
0.257E+02 0. 279E+02
0.367E+02 0. 276E+02
0.214E+02 0. 208E+02
0.308E+02 0. 310E+02
0.286E+02 0. 256E+02
0.180E+02 0. 170E+02
0.161E+02 0. 143E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0.000E+00 0. 000E+00
0.927E+01 0. 129E+02
0.174E+02 0. 191E+02
0.225E+02 0. 252E+02
0.281E+02 0. 284E+02
0.254E+02 0. 255E+02
0.279E+02 0. 292E+02
0.296E+02 0. 287E+02
0.266E+02 0. 257E+02
0.291E+02 0. 285E+02
0.269E+02 0. 252E+02
0.200E+02 0. 189E+02
0.147E+02 0. 128E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.935E+01 0. 114E+02
0.195E+02 0. 206E+02
0.244E+02 0. 238E+02
0.257E+02 0. 263E+02
0.306E+02 0. 314E+02
0.309E+02 0. 312E+02
0.304E+02 0. 305E+02
0.312E+02 0. 316E+02
0.267E+02 0. 264E+02
0.240E+02 0. 237E+02
0.217E+02 0. 205E+02
0.136E+02 0. 114E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0.000E+00 0. 000E+00
0.934E+01 0. 971E+01
0.208E+02 0. 224E+02
0.247E+02 0. 233E+02
0.236E+02 0. 244E+02
0.339E+02 0. 365E+02
0.336E+02 0. 333E+02
0.253E+02 0. 325E+02
0.360E+02 0. 368E+02
0.249E+02 0. 244E+02
0.219E+02 0. 231E+02
0.232E+02 0. 224E+02
0.122E+02 0. 979E+01
0.000E+00 0. 000E+00
PRQJIECTI ON DATA FOR ANGLE NO
0.000E+00 0. 000E+00
0.920E+01 0. 922E+01
0.207E+02 0. 238E+02
0.243E+02 0. 230E+02
0.211E+02 0. 222E+02
0.344E+02 0. 382E+02
0.363E+02 0. 298E+02
0.175E+02 0. 286E+02
0.405E+02 0. 385E+02
0.248E+02 0. 222E+02
0.217E+02 0. 229E+02
0.249E+02 0. 238E+02
0.107E+02 0. 922E+01
0.000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0.000E+00 0. 000E+00
0.910E+01 0. 876E+01
0.206E+02 0. 241E+02
0.240E+02 0. 229E+02
0.185E+02 0. 219E+02
0.351E+02 0. 385E+02
0.347E+02 0. 264E+02
0.151E+02 0. 251E+02
0.413E+02 0. 386E+02
0.253E+02 0. 220E+02
0.217E+02 0. 227E+02
0.265E+02 0. 239E+02
0.941E+01 0. 870E+01
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.901E+01 0. 859E+01

0.
0.
0.

0.
0.

COOOOEO0000000 COOOOEO0000000 COOOOOO0000000 COOOOOO0000000 COOOOEO0000000 COOOOOO0000000 COOOOEO0000000

COOOOOO0000000

167E+02 0. 173E+02
945E+01 0. 257E+01
000E+00

19 0.785 RADI ANS
000E+00 0. 000E+00
183E+02 0. 174E+02
153E+02 0. 170E+02
286E+02 0. 309E+02
303E+02 0. 273E+02
175E+02 0. 142E+02
440E+02 0. 548E+02
248E+02 0. 157E+02
220E+02 0. 252E+02
348E+02 0. 340E+02
234E+02 0. 203E+02
168E+02 0. 173E+02
958E+01 0. 241E+01
000E+00

20 0.829 RADI ANS
000E+00 0. 867E-01
178E+02 0. 177E+02
165E+02 0. 175E+02
285E+02 0. 311E+02
308E+02 0. 275E+02
178E+02 0. 171E+02
424E+02 0. 541E+02
230E+02 0. 195E+02
225E+02 0. 254E+02
330E+02 0. 329E+02
233E+02 0. 202E+02
167E+02 0. 173E+02
954E+01 0. 259E+01
000E+00

21 0.873 RADI ANS
000E+00 0. 205E+00
163E+02 0. 176E+02
183E+02 0. 192E+02
285E+02 0. 299E+02
309E+02 0. 287E+02
215E+02 0. 223E+02
363E+02 0. 519E+02
257E+02 0. 242E+02
233E+02 0. 262E+02
304E+02 0. 304E+02
227E+02 0. 206E+02
165E+02 0. 174E+02
964E+01 0. 344E+01
000E+00

22 0.916 RADI ANS
000E+00 0. 306E+00
147E+02 0. 167E+02
201E+02 0. 208E+02
269E+02 0. 272E+02
291E+02 0. 291E+02
267E+02 0. 268E+02
293E+02 0. 416E+02
279E+02 0. 277E+02
255E+02 0. 278E+02
283E+02 0. 277E+02
226E+02 0. 218E+02
174E+02 0. 173E+02
947E+01 0. 422E+01
000E+00

23 0.960 RADI ANS
000E+00 0. 423E+00
135E+02 0. 153E+02
217E+02 0. 225E+02
240E+02 0. 246E+02
268E+02 0. 273E+02
313E+02 0. 308E+02
301E+02 0. 230E+02
309E+02 0. 312E+02
309E+02 0. 287E+02
259E+02 0. 251E+02
245E+02 0. 230E+02
196E+02 0. 167E+02
943E+01 0. 533E+01
000E+00

24 1. 004 RADI ANS
000E+00 0. 553E+00
121E+02 0. 140E+02
233E+02 0. 244E+02
220E+02 0. 222E+02
248E+02 0. 273E+02
362E+02 0. 356E+02
253E+02 0. 975E+01
335E+02 0. 345E+02
342E+02 0. 300E+02
238E+02 0. 223E+02
246E+02 0. 247E+02
209E+02 0. 169E+02
934E+01 0. 642E+01
000E+00

25 1. 047 RADI ANS
000E+00 0. 619E+00
107E+02 0. 134E+02
251E+02 0. 259E+02
217E+02 0. 204E+02
245E+02 0. 282E+02
404E+02 0. 407E+02
175E+02 0. 639E+01
361E+02 0. 387E+02
348E+02 0. 313E+02
213E+02 0. 199E+02
241E+02 0. 256E+02
208E+02 0. 174E+02
922E+01 0. 723E+01
000E+00

26 1. 091 RADI ANS
000E+00 0. 586E+00
943E+01 0. 138E+02
266E+02 0. 263E+02
219E+02 0. 196E+02
249E+02 0. 286E+02
410E+02 0. 446E+02
150E+02 0. 535E+01
343E+02 0. 435E+02
355E+02 0. 320E+02
187E+02 0. 189E+02
239E+02 0. 255E+02
208E+02 0. 176E+02
910E+01 0. 764E+01
000E+00

27 1. 134 RADI ANS
000E+00 0. 597E+00
103E+02 0. 134E+02

0.

0.

COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000

COOOOEO000000

177E+02
867E-01

45. 000 DEGREES
241E+01
173E+02
203E+02
340E+02
252E+02
157E+02
548E+02
142E+02
273E+02
309E+02
170E+02
174E+02
000E+00

47.500 DEGREES
257E+01
173E+02
201E+02
329E+02
255E+02
195E+02
542E+02
170E+02
275E+02
311E+02
175E+02
179E+02
873E- 01

50. 000 DEGREES
335E+01
174E+02
205E+02
305E+02
264E+02
242E+02
520E+02
224E+02
287E+02
299E+02
191E+02
177E+02
205E+00

52.500 DEGREES
410E+01
174E+02
220E+02
278E+02
280E+02
277E+02
420E+02
270E+02
292E+02
272E+02
208E+02
168E+02
311E+00

55. 000 DEGREES
516E+01
168E+02
233E+02
252E+02
288E+02
312E+02
227E+02
310E+02
275E+02
248E+02
225E+02
154E+02
446E+00

57.500 DEGREES
617E+01
169E+02
248E+02
223E+02
299E+02
345E+02
949E+01
358E+02
274E+02
221E+02
241E+02
138E+02
605E+00

60. 000 DEGREES
695E+01
174E+02
256E+02
197E+02
311E+02
387E+02
631E+01
408E+02
283E+02
201E+02
257E+02
134E+02
717E+00

62. 500 DEGREES
736E+01
175E+02
258E+02
190E+02
317E+02
437E+02
540E+01
448E+02
287E+02
193E+02
263E+02
139E+02
729E+00

65. 000 DEGREES
728E+01
174E+02



208E+02 0. 240E+02
242E+02 0. 230E+02
203E+02 0. 215E+02
347E+02 0. 383E+02
361E+02 0. 281E+02
163E+02 0. 266E+02
412E+02 0. 383E+02
253E+02 0. 215E+02
212E+02 0. 229E+02
257E+02 0. 239E+02
103E+02 0. 852E+01
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
883E+01 0. 925E+01
206E+02 0. 228E+02
247E+02 0. 234E+02
229E+02 0. 234E+02
343E+02 0. 373E+02
342E+02 0. 337E+02
212E+02 0. 322E+02
385E+02 0. 373E+02
241E+02 0. 234E+02
213E+02 0. 231E+02
242E+02 0. 228E+02
117E+02 0. 914E+01
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
872E+01 0. 109E+02
199E+02 0. 213E+02
246E+02 0. 230E+02
253E+02 0. 260E+02
330E+02 0. 329E+02
313E+02 0. 328E+02
305E+02 0. 315E+02
336E+02 0. 331E+02
253E+02 0. 257E+02
233E+02 0. 229E+02
221E+02 0. 212E+02
133E+02 0. 110E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
894E+01 0. 124E+02
182E+02 0. 196E+02
232E+02 0. 252E+02
281E+02 0. 269E+02
274E+02 0. 275E+02
289E+02 0. 310E+02
301E+02 0. 297E+02
288E+02 0. 280E+02
281E+02 0. 265E+02
249E+02 0. 251E+02
209E+02 0. 196E+02
142E+02 0. 125E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
930E+01 0. 135E+02
172E+02 0. 177E+02
231E+02 0. 248E+02
290E+02 0. 298E+02
235E+02 0. 230E+02
262E+02 0. 289E+02
332E+02 0. 275E+02
228E+02 0. 231E+02
302E+02 0. 298E+02
279E+02 0. 250E+02
184E+02 0. 176E+02
152E+02 0. 137E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
966E+01 0. 142E+02
164E+02 0. 160E+02
230E+02 0. 261E+02
326E+02 0. 318E+02
235E+02 0. 202E+02
238E+02 0. 302E+02
426E+02 0. 296E+02
173E+02 0. 196E+02
306E+02 0. 316E+02
287E+02 0. 263E+02
173E+02 0. 160E+02
174E+02 0. 146E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
969E+01 0. 144E+02
169E+02 0. 162E+02
223E+02 0. 254E+02
346E+02 0. 331E+02
228E+02 0. 192E+02
243E+02 0. 345E+02
454E+02 0. 339E+02
169E+02 0. 190E+02
298E+02 0. 328E+02
285E+02 0. 255E+02
159E+02 0. 160E+02
179E+02 0. 145E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
870E+01 0. 160E+02
165E+02 0. 158E+02
236E+02 0. 265E+02
341E+02 0. 334E+02
223E+02 0. 201E+02
237E+02 0. 330E+02
453E+02 0. 330E+02
161E+02 0. 197E+02
318E+02 0. 332E+02
285E+02 0. 266E+02
155E+02 0. 157E+02
181E+02 0. 162E+02
000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
000E+00 0. 000E+00
848E+01 0. 142E+02
171E+02 0. 165E+02
232E+02 0. 260E+02
306E+02 0. 309E+02
221E+02 0. 201E+02
235E+02 0. 266E+02
417E+02 0. 265E+02
214E+02 0. 200E+02

Rt atadad bttt at utad

il ad i adad bt ad el el ad ol ol o Bt adad bt ad el el ol ol o Bt adad b utad el el ad ol ol o il adatadad st udad el oo ol ol o COPPOOOEOOOo00 COPPOOOEOOOo00

Bt adad bt ad el el ad ol ol o

COPELOoe0

Rt atadad atutadad at udad

COPPOOOOOOO000 Bl adatadad atut el el ad ol ol o it atadad b utad el el o ol ol o Bt adad b utad el el ad ol ol o Bt adad atutad el el ad ol ol o Bt adad at utad ad adad ol ol o

Bt adad at ut el el ad ol ol o

COPELoOe0

256E+02
217E+02
250E+02
408E+02
161E+02
358E+02
352E+02
204E+02
241E+02
208E+02
895E+01
000E+00

28

000E+00
116E+02
242E+02
213E+02
242E+02
383E+02
211E+02
344E+02
347E+02
227E+02
245E+02
205E+02
880E+01
000E+00

29

000E+00
132E+02
221E+02
234E+02
254E+02
335E+02
298E+02
317E+02
332E+02
252E+02
244E+02
200E+02
875E+01
000E+00

30

000E+00
141E+02
209E+02
249E+02
279E+02
288E+02
290E+02
294E+02
273E+02
279E+02
233E+02
181E+02
895E+01
000E+00

31

000E+00
151E+02
184E+02
278E+02
303E+02
226E+02
313E+02
269E+02
234E+02
287E+02
230E+02
171E+02
942E+01
000E+00

32

000E+00
176E+02
173E+02
287E+02
308E+02
170E+02
408E+02
246E+02
233E+02
325E+02
231E+02
163E+02
101E+02
000E+00

33

000E+00
179E+02
159E+02
284E+02
302E+02
172E+02
438E+02
255E+02
222E+02
343E+02
224E+02
168E+02
104E+02
000E+00

34

000E+00
181E+02
156E+02
285E+02
322E+02
164E+02
435E+02
246E+02
222E+02
339E+02
238E+02
163E+02
951E+01
000E+00

35

000E+00
165E+02
171E+02
288E+02
312E+02
214E+02
394E+02
236E+02
218E+02

COPEOOOo000

COPOOOEEOOOe0 COPOOOEEOOO00 COPOOOOOOOO00 It atadad atutadad ut adad ol COPOOOEEOOO00 COPOOOEEOO000

COPOOOEEOOO00

COPELOOe0

265E+02
199E+02
277E+02
430E+02
582E+01
408E+02
321E+02
193E+02
251E+02
176E+02
756E+01

1.178 RADI ANS

562E+00
140E+02
248E+02
213E+02
269E+02
373E+02
789E+01
359E+02
312E+02
216E+02
255E+02
172E+02
689E+01

1.222 RADI ANS

444E+00
144E+02
235E+02
231E+02
267E+02
325E+02
158E+02
323E+02
297E+02
246E+02
243E+02
168E+02
601E+01

1.265 RADI ANS

356E+00
157E+02
216E+02
265E+02
285E+02
281E+02
335E+02
288E+02
288E+02
270E+02
221E+02
173E+02
491E+01

1.309 RADI ANS

209E+00
176E+02
196E+02
291E+02
297E+02
240E+02
485E+02
255E+02
262E+02
301E+02
212E+02
175E+02
379E+01

264E+01

1.396 RADI ANS

000E+00
179E+02
179E+02
314E+02
275E+02
141E+02
549E+02
166E+02
254E+02
347E+02
201E+02
173E+02
177E+01

1. 440 RADI ANS

000E+00
180E+02
168E+02
309E+02
279E+02
144E+02
548E+02
189E+02
233E+02
332E+02
204E+02
170E+02
233E+01

1. 484 RADI ANS

000E+00
180E+02
186E+02
311E+02
283E+02
225E+02
535E+02
219E+02
244E+02

COPELLOo000

it atadad atutadad ad adad ol COPOOOEEOOOe0 COPEOOOOOO000 COPOOOOEOOO00 COPEOOEEOO000 COPOOOEEOO000

it atadad atutadad ad adad ol

COPELOOe0

253E+02
195E+02
318E+02
408E+02
574E+01
430E+02
279E+02
199E+02
264E+02
136E+02
759E+00

67.500 DEGREES
663E+01
172E+02
256E+02
215E+02
309E+02
358E+02
762E+01
373E+02
275E+02
212E+02
247E+02
142E+02
737E+00

70.000 DEGREES
572E+01
169E+02
244E+02
246E+02
293E+02
322E+02
150E+02
326E+02
269E+02
231E+02
236E+02
145E+02
610E+00

72.500 DEGREES
461E+01
172E+02
222E+02
270E+02
288E+02
287E+02
344E+02
284E+02
284E+02
265E+02
214E+02
155E+02
501E+00

75.000 DEGREES
349E+01
176E+02
211E+02
303E+02
268E+02
252E+02
499E+02
244E+02
296E+02
291E+02
197E+02
177E+02
309E+00

77.500 DEGREES
237E+01
172E+02
201E+02
316E+02
253E+02
204E+02
540E+02
197E+02
284E+02
310E+02
180E+02
177E+02
128E+00

80. 000 DEGREES
159E+01
174E+02
200E+02
347E+02
257E+02
156E+02
553E+02
142E+02
273E+02
317E+02
180E+02
178E+02
000E+00

82.500 DEGREES
218E+01
172E+02
201E+02
332E+02
236E+02
185E+02
552E+02
146E+02
273E+02
310E+02
170E+02
178E+02
000E+00

85. 000 DEGREES
413E+01
179E+02
204E+02
310E+02
248E+02
221E+02
541E+02
223E+02
279E+02

0.310E+02 0. 309E+02
0.290E+02 0. 262E+02
0.171E+02 0. 163E+02
0.166E+02 0. 145E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.945E+01 0. 136E+02
0. 165E+02 0. 172E+02
0.217E+02 0. 245E+02
0.301E+02 0. 305E+02
0.250E+02 0. 232E+02
0.272E+02 0. 304E+02
0.317E+02 0. 289E+02
0.229E+02 0. 231E+02
0.308E+02 0. 305E+02
0.275E+02 0. 247E+02
0.184E+02 0. 172E+02
0.158E+02 0. 138E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.922E+01 0. 119E+02
0.186E+02 0. 198E+02
0.236E+02 0. 244E+02
0.268E+02 0. 273E+02
0.288E+02 0. 291E+02
0.298E+02 0. 307E+02
0.299E+02 0. 291E+02
0.292E+02 0. 290E+02
0.277E+02 0. 272E+02
0.250E+02 0. 244E+02
0.210E+02 0. 198E+02
0.141E+02 0. 120E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.921E+01 0. 109E+02
0.206E+02 0. 224E+02
0.255E+02 0. 242E+02
0.235E+02 0. 241E+02
0.326E+02 0. 349E+02
0.326E+02 0. 311E+02
0.281E+02 0. 293E+02
0.356E+02 0. 350E+02
0.245E+02 0. 240E+02
0.226E+02 0. 240E+02
0.234E+02 0. 224E+02
0.120E+02 0. 109E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.904E+01 0. 909E+01
0.201E+02 0. 229E+02
0.240E+02 0. 227E+02
0.230E+02 0. 237E+02
0.356E+02 0. 380E+02
0.360E+02 0. 348E+02
0.179E+02 0. 316E+02
0.370E+02 0. 381E+02
0.244E+02 0. 236E+02
0.210E+02 0. 224E+02
0.244E+02 0. 230E+02
0.114E+02 0. 913E+01
0.000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.909E+01 0. 893E+01
0.214E+02 0. 245E+02
0.234E+02 0. 221E+02
0.200E+02 0. 215E+02
0.350E+02 0. 380E+02
0.362E+02 0. 285E+02
0. 145E+02 0. 251E+02
0.425E+02 0. 383E+02
0.237E+02 0. 215E+02
0.214E+02 0. 219E+02
0.261E+02 0. 246E+02
0.947E+01 0. 887E+01
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.915E+01 0. 886E+01
0.202E+02 0. 238E+02
0.246E+02 0. 234E+02
0.192E+02 0. 214E+02
0.348E+02 0. 388E+02
0.357E+02 0. 274E+02
0. 145E+02 0. 240E+02
0.416E+02 0. 391E+02
0.254E+02 0. 216E+02
0.218E+02 0. 232E+02
0.264E+02 0. 240E+02
0. 106E+02 0. 879E+01
0.000E+00 0. 000E+00
PRQJIECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.914E+01 0. 906E+01
0.210E+02 0. 234E+02
0.241E+02 0. 226E+02
0.210E+02 0. 226E+02
0.340E+02 0. 379E+02
0.359E+02 0. 317E+02
0.170E+02 0. 284E+02
0.412E+02 0. 384E+02
0.245E+02 0. 227E+02
0.215E+02 0. 224E+02
0.246E+02 0. 235E+02
0.111E+02 0. 907E+01
0.000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO
0. 000E+00 0. 000E+00
0.918E+01 0. 105E+02
0.201E+02 0. 224E+02
0.244E+02 0. 237E+02
0.247E+02 0. 246E+02
0.342E+02 0. 353E+02
0.333E+02 0. 325E+02
0.262E+02 0. 304E+02
0.357E+02 0. 350E+02
0.250E+02 0. 244E+02
0.220E+02 0. 234E+02
0.230E+02 0. 224E+02
0.126E+02 0. 106E+02
0. 000E+00 0. 000E+00

PRQJECTI ON DATA FOR ANGLE NO

coeoo

COOOOEO0000000 COOOOEO0000000 COOOOEO0000000 COOOOEO0000000 COOOOEO0000000 COOOOEO0000000 COOOOEO0000000

COOOOOO0000000

305E+02
233E+02
170E+02
893E+01
000E+00

36

000E+00
158E+02
184E+02
274E+02
309E+02
230E+02
300E+02
273E+02
246E+02
300E+02
219E+02
164E+02
972E+01
000E+00

37

000E+00
140E+02
209E+02
251E+02
277E+02
293E+02
300E+02
298E+02
287E+02
268E+02
236E+02
187E+02
943E+01
000E+00

38

000E+00
119E+02
234E+02
227E+02
246E+02
357E+02
300E+02
322E+02
329E+02
235E+02
253E+02
208E+02
942E+01
000E+00

39

000E+00
113E+02
245E+02
213E+02
243E+02
373E+02
207E+02
358E+02
359E+02
230E+02
238E+02
204E+02
891E+01
000E+00

40

000E+00
933E+01
261E+02
217E+02
233E+02
420E+02
165E+02
345E+02
353E+02
199E+02
232E+02
217E+02
896E+01
000E+00

41

000E+00
103E+02
264E+02
220E+02
251E+02
414E+02
164E+02
338E+02
351E+02
193E+02
243E+02
206E+02
902E+01
000E+00

42

000E+00
109E+02
245E+02
217E+02
244E+02
417E+02
195E+02
350E+02
342E+02
210E+02
238E+02
212E+02
909E+01
000E+00

43

000E+00
124E+02
230E+02
222E+02
250E+02
363E+02
289E+02
327E+02
342E+02
247E+02
242E+02
204E+02
929E+01
000E+00

44

0. 308E+02
0. 205E+02
0. 177E+02
0. 457E+01

1. 527 RADI ANS

000E+00
172E+02
195E+02
283E+02
312E+02
232E+02
472E+02
244E+02
284E+02
293E+02
205E+02
170E+02
542E+01

COOOOOO000000

1.571 RADI ANS

000E+00
158E+02
219E+02
257E+02
281E+02
295E+02
305E+02
296E+02
284E+02
262E+02
228E+02
173E+02
541E+01

COOOOOO000000

1. 614 RADI ANS

000E+00
141E+02
243E+02
231E+02
251E+02
359E+02
139E+02
350E+02
284E+02
231E+02
251E+02
175E+02
542E+01

COOOOOO000000

1. 658 RADI ANS

191E-01
138E+02
251E+02
203E+02
279E+02
366E+02
757E+01
371E+02
328E+02
217E+02
250E+02
179E+02
732E+01

COOOOOO000000

1.702 RADI ANS

0. 330E+00
128E+02
266E+02
207E+02
281E+02
445E+02
634E+01
402E+02
334E+02
195E+02
249E+02
176E+02
814E+01

COOOOO0000000

1. 745 RADI ANS

0. 460E+00
140E+02
259E+02
203E+02
285E+02
449E+02
636E+01
427E+02
313E+02
181E+02
249E+02
166E+02
834E+01

COOOOO0000000

1. 789 RADI ANS

0. 424E+00
132E+02
260E+02
207E+02
273E+02
398E+02
802E+01
383E+02
319E+02
212E+02
252E+02
178E+02
748E+01

COOOOO000000

1. 833 RADI ANS

0. 329E+00
143E+02
239E+02
224E+02
263E+02
351E+02
129E+02
336E+02
306E+02
225E+02
248E+02
167E+02
630E+01

COOO0O000000

1. 876 RADI ANS

coeo

COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000 COOOOOO000000

COOOOOO000000

311E+02
186E+02
180E+02
000E+00

87.500 DEGREES
475E+01
172E+02
205E+02
294E+02
290E+02
242E+02
484E+02
231E+02
310E+02
283E+02
195E+02
172E+02
000E+00

90. 000 DEGREES
475E+01
173E+02
228E+02
263E+02
285E+02
297E+02
300E+02
295E+02
281E+02
257E+02
219E+02
158E+02
000E+00

92. 500 DEGREES
475E+01
173E+02
251E+02
233E+02
281E+02
352E+02
114E+02
358E+02
251E+02
230E+02
243E+02
142E+02
000E+00

95. 000 DEGREES
649E+01
177E+02
251E+02
216E+02
324E+02
374E+02
575E+01
366E+02
284E+02
202E+02
249E+02
141E+02
957E- 01

97.500 DEGREES
747E+01
172E+02
251E+02
196E+02
332E+02
409E+02
463E+01
443E+02
286E+02
204E+02
264E+02
132E+02
556E+00

100. 000 DEGREES

762E+01
163E+02
251E+02
182E+02
312E+02
437E+02
454E+01
448E+02
288E+02
200E+02
257E+02
142E+02
724E+00

102. 500 DEGREES

672E+01
174E+02
254E+02
211E+02
316E+02
391E+02
562E+01
393E+02
275E+02
204E+02
260E+02
135E+02
678E+00

105. 000 DEGREES

563E+01
165E+02
248E+02
225E+02
303E+02
342E+02
950E+01
344E+02
266E+02
223E+02
239E+02
145E+02
579E+00

107.500 DEGREES



0.000E+00 0. 000E+00 0. 000E+00  0.227E+00 0. 461E+01 0.293E+02  0.297E+02  0.317E+02  0.316E+02  0.319E+02
0.929E+01  0.117E+02  0.138E+02  0.157E+02 0. 174E+02 0.316E+02  0.326E+02  0.320E+02  0.293E+02 0. 270E+02
0.192E+02  0.199E+02  0.211E+02  0.221E+02 0. 235E+02 0.262E+02  0.260E+02  0.252E+02  0.247E+02 0. 241E+02
0.243E+02  0.235E+02  0.248E+02  0.249E+02 0. 258E+02 0.230E+02  0.234E+02 0. 244E+02  0.236E+02 0. 230E+02
0.258E+02  0.277E+02  0.273E+02  0.277E+02 0. 282E+02 0.218E+02  0.208E+02  0.200E+02  0.173E+02 0. 148E+02
0.304E+02  0.307E+02  0.300E+02  0.308E+02  0.307E+02 0.134E+02  0.110E+02  0.903E+01  0.627E+01  0.550E+00
0.306E+02  0.304E+02  0.310E+02  0.279E+02 0. 253E+02 0.000E+00 0. 000E+00 0. 000E+00
0.298E+02  0.284E+02  0.301E+02  0.303E+02 0. 304E+02
0.296E+02  0.302E+02  0.302E+02  0.281E+02 0. 277E+02 PRQJECTI ON DATA FOR ANGLE NO. 53 2.269 RADIANS  130.000 DEGREES
0.272E+02  0.276E+02  0.257E+02  0.258E+02 0. 248E+02 0.000E+00 0. 000E+00 0. 000E+00  0.265E+00 0. 634E+01
0.249E+02  0.234E+02  0.243E+02  0.235E+02 0. 221E+02 0.914E+01  0.952E+01 0. 118E+02  0.137E+02 0. 168E+02
0.212E+02  0.199E+02  0.192E+02  0.176E+02 0. 158E+02 0.205E+02  0.225E+02  0.237E+02  0.247E+02 0. 251E+02
0.140E+02  0.118E+02  0.966E+01  0.523E+01 0. 442E+00 0.247E+02  0.233E+02  0.220E+02  0.215E+02 0. 222E+02
0.000E+00 0. 000E+00 0. 000E+00 0.233E+02  0.237E+02  0.246E+02  0.273E+02 0. 306E+02
0.342E+02  0.372E+02  0.375E+02  0.369E+02 0. 355E+02
PRQJECTI ON DATA FOR ANGLE NO. 45 1.920 RADIANS  110. 000 DEGREES 0.342E+02  0.327E+02  0.255E+02  0.981E+01 0. 750E+01
0.000E+00 0. 000E+00  0.000E+00  0.117E+00 0. 364E+01 0.213E+02  0.309E+02  0.338E+02  0.350E+02  0.362E+02
0.924E+01  0.130E+02 0. 150E+02  0.168E+02 0. 178E+02 0.370E+02  0.372E+02 0. 344E+02  0.308E+02 0. 274E+02
0.174E+02  0.185E+02 0. 195E+02  0.206E+02 0. 211E+02 0.246E+02  0.234E+02  0.231E+02  0.220E+02 0. 214E+02
0.225E+02  0.258E+02  0.267E+02  0.281E+02 0. 281E+02 0.215E+02  0.228E+02  0.242E+02  0.249E+02 0. 247E+02
0.286E+02  0.286E+02  0.299E+02  0.295E+02 0. 278E+02 0.237E+02  0.226E+02  0.209E+02  0.173E+02 0. 140E+02
0.248E+02  0.253E+02  0.250E+02  0.266E+02  0.271E+02 0.121E+02  0.977E+01  0.913E+01  0.727E+01 0. 656E+00
0.282E+02  0.287E+02  0.303E+02  0.448E+02 0. 456E+02 0.000E+00 0. 000E+00 0. 000E+00
0.297E+02  0.269E+02  0.279E+02  0.269E+02 0. 262E+02
0.247E+02  0.251E+02  0.242E+02  0.271E+02 0. 292E+02 PRQJECTI ON DATA FOR ANGLE NO. 54 2.313 RADIANS  132.500 DEGREES
0.299E+02  0.285E+02  0.286E+02  0.280E+02  0.281E+02 0.000E+00 0. 000E+00 0. 000E+00  0.205E+00 0. 670E+01
0.268E+02  0.261E+02  0.227E+02  0.210E+02 0. 207E+02 0.899E+01  0.889E+01  0.102E+02  0.135E+02 0. 170E+02
0.195E+02  0.185E+02  0.174E+02  0.177E+02 0. 169E+02 0.203E+02  0.236E+02  0.254E+02  0.263E+02  0.257E+02
0.151E+02  0.133E+02  0.989E+01  0.425E+01 0. 271E+00 0.242E+02  0.231E+02  0.218E+02  0.206E+02 0. 196E+02
0.000E+00 0. 000E+00 0. 000E+00 0.207E+02  0.218E+02 0. 244E+02  0.288E+02  0.311E+02
0.351E+02  0.380E+02  0.408E+02  0.423E+02  0.402E+02
PRQJECTI ON DATA FOR ANGLE NO. 46 1.963 RADIANS  112.500 DEGREES 0.373E+02  0.289E+02  0.192E+02  0.738E+01  0.547E+01
0.000E+00 0. 000E+00 0. 000E+00  0.393E-01  0.276E+01 0.154E+02  0.260E+02  0.362E+02  0.395E+02 0. 416E+02
0.918E+01  0.145E+02  0.166E+02  0.177E+02 0. 172E+02 0.409E+02  0.382E+02  0.352E+02  0.314E+02 0. 290E+02
0.170E+02  0.166E+02  0.179E+02  0.188E+02  0.201E+02 0.245E+02  0.219E+02  0.206E+02  0.194E+02  0.201E+02
0.223E+02  0.254E+02  0.290E+02  0.299E+02 0. 309E+02 0.213E+02  0.225E+02  0.238E+02  0.252E+02 0. 262E+02
0.310E+02  0.312E+02  0.312E+02  0.293E+02 0. 264E+02 0.254E+02  0.239E+02  0.207E+02  0.175E+02 0. 140E+02
0.235E+02  0.210E+02  0.201E+02  0.216E+02 0. 235E+02 0.106E+02  0.894E+01  0.895E+01  0.771E+01 0. 629E+00
0.255E+02  0.274E+02  0.384E+02  0.529E+02  0.527E+02 0.000E+00 0. 000E+00 0. 000E+00
0.390E+02  0.265E+02  0.254E+02  0.233E+02 0. 215E+02
0.198E+02  0.205E+02  0.228E+02  0.257E+02 0. 286E+02 PRQJECTI ON DATA FOR ANGLE NO. 55 2.356 RADIANS  135.000 DEGREES
0.309E+02  0.310E+02  0.309E+02  0.308E+02 0. 300E+02 0.000E+00 0. 000E+00 0. 000E+00  0.172E+00 0. 683E+01
0.292E+02  0.257E+02  0.225E+02  0.203E+02 0. 189E+02 0.893E+01  0.891E+01  0.950E+01  0.140E+02 0. 170E+02
0.179E+02  0.167E+02 0. 169E+02  0.170E+02 0. 175E+02 0.202E+02  0.239E+02  0.263E+02  0.270E+02 0. 256E+02
0.167E+02  0.149E+02  0.996E+01  0.341E+01 0. 126E+00 0.241E+02  0.229E+02  0.217E+02  0.205E+02 0. 190E+02
0.000E+00 0. 000E+00 0. 000E+00 0.187E+02  0.213E+02  0.252E+02  0.286E+02  0.317E+02
0.352E+02  0.384E+02  0.407E+02  0.450E+02 0. 441E+02
PRQJECTI ON DATA FOR ANGLE NO. 47 2.007 RADIANS  115. 000 DEGREES 0.358E+02  0.260E+02  0.175E+02  0.672E+01 0. 498E+01
0.000E+00 0. 000E+00 0. 000E+00  0.533E-02  0.223E+01 0.138E+02  0.233E+02  0.340E+02  0.430E+02 0. 450E+02
0.911E+01  0.150E+02  0.177E+02  0.183E+02 0. 172E+02 0.409E+02  0.386E+02  0.354E+02  0.319E+02  0.289E+02
0.164E+02  0.161E+02 0. 159E+02  0.175E+02 0. 199E+02 0.253E+02  0.215E+02 0. 189E+02  0.185E+02  0.201E+02
0.232E+02  0.255E+02  0.285E+02  0.315E+02 0. 328E+02 0.212E+02  0.224E+02  0.237E+02  0.252E+02 0. 265E+02
0.333E+02  0.334E+02  0.303E+02  0.287E+02 0. 254E+02 0.265E+02  0.243E+02  0.206E+02  0.175E+02 0. 146E+02
0.231E+02  0.199E+02  0.179E+02 0. 160E+02 0. 186E+02 0.990E+01  0.888E+01  0.889E+01  0.779E+01 0. 600E+00
0.234E+02  0.326E+02  0.436E+02  0.548E+02 0. 543E+02 0.000E+00 0. 000E+00 0. 000E+00
0.437E+02  0.324E+02  0.242E+02  0.185E+02 0. 159E+02
0.170E+02  0.193E+02  0.223E+02  0.247E+02 0. 280E+02 PRQJECTI ON DATA FOR ANGLE NO. 56 2.400 RADIANS  137.500 DEGREES
0.297E+02  0.330E+02  0.331E+02  0.329E+02 0. 316E+02 0.000E+00 0. 000E+00 0. 000E+00  0.205E+00 0. 670E+01
0.288E+02  0.257E+02  0.235E+02  0.203E+02 0. 176E+02 0.899E+01  0.889E+01  0.102E+02  0.135E+02 0. 170E+02
0.160E+02  0.159E+02  0.162E+02  0.170E+02 0. 181E+02 0.203E+02  0.236E+02  0.254E+02  0.263E+02  0.257E+02
0.178E+02  0.156E+02  0.987E+01  0.299E+01 0. 265E-01 0.242E+02  0.231E+02  0.218E+02  0.206E+02 0. 196E+02
0.000E+00 0. 000E+00 0. 000E+00 0.207E+02  0.218E+02 0. 244E+02  0.288E+02  0.311E+02
0.351E+02  0.380E+02  0.408E+02  0.423E+02 0. 402E+02
PRQJECTI ON DATA FOR ANGLE NO. 48 2.051 RADIANS  117.500 DEGREES 0.373E+02  0.289E+02  0.192E+02  0.738E+01  0.547E+01
0.000E+00 0. 000E+00 0. 000E+00  0.567E-03  0.208E+01 0.154E+02  0.260E+02  0.362E+02  0.395E+02 0. 416E+02
0.903E+01  0.147E+02 0. 184E+02  0.180E+02 0. 173E+02 0.409E+02  0.382E+02  0.352E+02  0.314E+02 0. 290E+02
0.166E+02  0.156E+02 0. 155E+02  0.171E+02 0. 200E+02 0.245E+02  0.219E+02  0.206E+02  0.194E+02  0.201E+02
0.229E+02  0.260E+02  0.279E+02  0.319E+02 0. 335E+02 0.213E+02  0.225E+02  0.238E+02  0.252E+02  0.262E+02
0.349E+02  0.332E+02  0.306E+02  0.278E+02 0. 255E+02 0.254E+02  0.239E+02  0.207E+02  0.175E+02 0. 140E+02
0.228E+02  0.197E+02  0.177E+02  0.147E+02 0. 156E+02 0.106E+02  0.894E+01  0.895E+01  0.771E+01 0. 629E+00
0.247E+02  0.341E+02  0.449E+02  0.552E+02 0. 546E+02 0.000E+00 0. 000E+00 0. 000E+00
0.448E+02  0.340E+02  0.258E+02  0.161E+02 0. 141E+02
0.170E+02  0.190E+02  0.222E+02  0.248E+02 0. 271E+02 PRQJECTI ON DATA FOR ANGLE NO. 57 2.443 RADIANS  140.000 DEGREES
0.299E+02  0.324E+02  0.345E+02  0.336E+02  0.321E+02 0.000E+00 0. 000E+00 0. 000E+00  0.265E+00 0. 634E+01
0.281E+02  0.263E+02  0.232E+02  0.204E+02 0. 174E+02 0.914E+01  0.952E+01  0.118E+02  0.137E+02 0. 168E+02
0.154E+02  0.153E+02 0. 164E+02  0.171E+02 0. 178E+02 0.205E+02  0.225E+02  0.237E+02  0.247E+02 0. 251E+02
0.186E+02  0.154E+02  0.983E+01  0.291E+01 0. 144E-01 0.247E+02  0.233E+02  0.220E+02  0.215E+02  0.222E+02
0.000E+00 0. 000E+00 0. 000E+00 0.233E+02  0.237E+02  0.246E+02  0.273E+02 0. 306E+02
0.342E+02  0.372E+02  0.375E+02  0.369E+02 0. 355E+02
PRQJECTI ON DATA FOR ANGLE NO. 49 2.094 RADIANS  120.000 DEGREES 0.342E+02  0.327E+02 0. 255E+02  0.981E+01 0. 750E+01
0.000E+00 0. 000E+00 0. 000E+00  0.240E-01  0.237E+01 0.213E+02  0.309E+02  0.338E+02  0.350E+02  0.362E+02
0.892E+01  0.143E+02  0.172E+02  0.181E+02 0. 173E+02 0.370E+02  0.372E+02 0. 344E+02  0.308E+02  0.274E+02
0.166E+02  0.159E+02 0. 166E+02  0.182E+02  0.197E+02 0.246E+02  0.234E+02  0.231E+02  0.220E+02 0. 214E+02
0.231E+02  0.254E+02  0.285E+02  0.308E+02 0. 330E+02 0.215E+02  0.228E+02  0.242E+02  0.249E+02 0. 247E+02
0.324E+02  0.325E+02  0.313E+02  0.281E+02 0. 260E+02 0.237E+02  0.226E+02  0.209E+02  0.173E+02 0. 140E+02
0.233E+02  0.202E+02 0. 182E+02  0.182E+02 0. 208E+02 0.121E+02  0.977E+01  0.913E+01  0.727E+01 0. 656E+00
0.234E+02  0.305E+02  0.425E+02  0.542E+02 0. 540E+02 0.000E+00 0. 000E+00 0. 000E+00
0.424E+02  0.307E+02  0.235E+02  0.209E+02 0. 181E+02
0.179E+02  0.194E+02  0.228E+02  0.252E+02 0. 275E+02 PRQJECTI ON DATA FOR ANGLE NO. 58 2.487 RADIANS  142.500 DEGREES
0.306E+02  0.321E+02  0.322E+02  0.328E+02 0. 309E+02 0.000E+00 0. 000E+00 0. 000E+00  0.244E+00  0.547E+01
0.286E+02  0.257E+02  0.233E+02  0.199E+02 0. 183E+02 0.882E+01  0.107E+02  0.132E+02  0.146E+02 0. 170E+02
0.167E+02  0.157E+02 0. 165E+02  0.171E+02 0. 180E+02 0.198E+02  0.207E+02  0.218E+02  0.230E+02 0. 236E+02
0.174E+02  0.148E+02  0.975E+01  0.315E+01 0. 858E-01 0.246E+02  0.239E+02  0.232E+02  0.244E+02 0. 248E+02
0.000E+00 0. 000E+00 0. 000E+00 0.255E+02  0.261E+02  0.265E+02  0.272E+02 0. 291E+02
0.321E+02  0.329E+02  0.321E+02  0.322E+02 0. 318E+02
PRQJECTI ON DATA FOR ANGLE NO. 50 2.138 RADIANS  122.500 DEGREES 0.319E+02  0.313E+02  0.317E+02  0.206E+02 0. 169E+02
0.000E+00 0. 000E+00  0.000E+00  0.510E-01  0.318E+01 0.293E+02  0.297E+02  0.317E+02  0.316E+02  0.319E+02
0.886E+01  0.139E+02  0.156E+02  0.176E+02 0. 178E+02 0.316E+02  0.326E+02  0.320E+02  0.293E+02  0.270E+02
0.167E+02  0.174E+02 0. 186E+02  0.195E+02 0. 210E+02 0.262E+02  0.260E+02  0.252E+02  0.247E+02 0. 241E+02
0.222E+02  0.255E+02  0.279E+02  0.294E+02 0. 302E+02 0.230E+02  0.234E+02 0. 244E+02  0.236E+02 0. 230E+02
0.302E+02  0.301E+02  0.308E+02  0.291E+02 0. 271E+02 0.218E+02  0.208E+02  0.200E+02  0.173E+02 0. 148E+02
0.240E+02  0.216E+02  0.223E+02  0.233E+02 0. 250E+02 0.134E+02  0.110E+02  0.903E+01  0.627E+01  0.550E+00
0.261E+02  0.274E+02  0.345E+02  0.506E+02  0.513E+02 0.000E+00 0. 000E+00 0. 000E+00
0.346E+02  0.265E+02  0.258E+02  0.249E+02 0. 232E+02
0.221E+02  0.213E+02  0.233E+02  0.264E+02 0. 285E+02 PRQJIECTI ON DATA FOR ANGLE NO. 59 2.531 RADIANS  145.000 DEGREES
0.305E+02  0.298E+02  0.299E+02  0.300E+02  0.291E+02 0.000E+00 0. 000E+00 0. 000E+00  0.151E+00 0. 430E+01
0.281E+02  0.257E+02  0.225E+02  0.210E+02 0. 195E+02 0.873E+01  0.125E+02 0. 144E+02  0.161E+02 0. 179E+02
0.186E+02  0.174E+02 0. 165E+02  0.176E+02  0.177E+02 0.178E+02  0.192E+02  0.202E+02  0.212E+02 0. 224E+02
0.159E+02  0.141E+02  0.972E+01  0.391E+01 0. 173E+00 0.229E+02  0.247E+02  0.263E+02  0.268E+02  0.276E+02
0.000E+00 0. 000E+00 0. 000E+00 0.278E+02  0.284E+02  0.286E+02  0.291E+02 0. 284E+02
0.269E+02  0.268E+02  0.272E+02  0.280E+02 0. 285E+02
PRQJECTI ON DATA FOR ANGLE NO. 51 2.182 RADIANS  125. 000 DEGREES 0.286E+02  0.295E+02  0.306E+02  0.371E+02 0. 385E+02
0.000E+00 0. 000E+00 0. 000E+00  0.151E+00 0. 430E+01 0.286E+02  0.282E+02  0.285E+02  0.281E+02  0.279E+02
0.873E+01  0.125E+02 0. 144E+02  0.161E+02 0. 179E+02 0.271E+02  0.265E+02  0.266E+02  0.279E+02  0.287E+02
0.178E+02  0.192E+02  0.202E+02  0.212E+02 0. 224E+02 0.284E+02  0.281E+02  0.276E+02  0.273E+02 0. 266E+02
0.229E+02  0.247E+02  0.263E+02  0.268E+02 0. 276E+02 0.261E+02  0.249E+02  0.229E+02  0.224E+02  0.212E+02
0.278E+02  0.284E+02  0.286E+02  0.291E+02 0. 284E+02 0.202E+02  0.193E+02  0.178E+02  0.179E+02 0. 163E+02
0.269E+02  0.268E+02  0.272E+02  0.280E+02 0. 285E+02 0.146E+02  0.128E+02 0. 940E+01  0.502E+01 0. 360E+00
0.286E+02  0.295E+02  0.306E+02  0.371E+02 0. 385E+02 0.000E+00 0. 000E+00 0. 000E+00
0.286E+02  0.282E+02  0.285E+02  0.281E+02 0. 279E+02
0.271E+02  0.265E+02  0.266E+02  0.279E+02 0. 287E+02 PRQJECTI ON DATA FOR ANGLE NO. 60 2.574 RADIANS  147.500 DEGREES
0.284E+02  0.281E+02  0.276E+02  0.273E+02 0. 266E+02 0.000E+00 0. 000E+00 0. 000E+00  0.510E-01  0.318E+01
0.261E+02  0.249E+02  0.229E+02  0.224E+02 0. 212E+02 0.886E+01  0.139E+02  0.156E+02  0.176E+02 0. 178E+02
0.202E+02  0.193E+02  0.178E+02  0.179E+02 0. 163E+02 0.167E+02  0.174E+02  0.186E+02  0.195E+02 0. 210E+02
0.146E+02  0.128E+02 0. 940E+01  0.502E+01 0. 360E+00 0.222E+02  0.255E+02  0.279E+02  0.294E+02  0.302E+02
0.000E+00 0. 000E+00 0. 000E+00 0.302E+02  0.301E+02  0.308E+02  0.291E+02  0.271E+02
0.240E+02  0.216E+02  0.223E+02  0.233E+02 0. 250E+02
PRQJECTI ON DATA FOR ANGLE NO. 52 2.225 RADIANS  127.500 DEGREES 0.261E+02  0.274E+02  0.345E+02  0.506E+02  0.513E+02
0.000E+00 0. 000E+00 0. 000E+00  0.244E+00  0.547E+01 0.346E+02  0.265E+02  0.258E+02  0.249E+02 0. 232E+02
0.882E+01  0.107E+02  0.132E+02  0.146E+02 0. 170E+02 0.221E+02  0.213E+02  0.233E+02  0.264E+02 0. 285E+02
0.198E+02  0.207E+02  0.218E+02  0.230E+02 0. 236E+02 0.305E+02  0.298E+02  0.299E+02  0.300E+02  0.291E+02
0.246E+02  0.239E+02  0.232E+02  0.244E+02 0. 248E+02 0.281E+02  0.257E+02  0.225E+02  0.210E+02 0. 195E+02
0.255E+02  0.261E+02  0.265E+02  0.272E+02 0. 291E+02 0.186E+02  0.174E+02 0. 165E+02  0.176E+02  0.177E+02
0.321E+02  0.329E+02  0.321E+02  0.322E+02 0. 318E+02 0.159E+02  0.141E+02  0.972E+01  0.391E+01 0. 173E+00
0.319E+02  0.313E+02  0.317E+02  0.206E+02 0. 169E+02 0.000E+00 0. 000E+00 0. 000E+00




PRQJECTI ON DATA FOR ANGLE NO.

0. 000E+00 0. 000E+00
0.892E+01 0. 143E+02
0.166E+02 0. 159E+02
0.231E+02 0. 254E+02
0.324E+02 0. 325E+02
0.233E+02 0. 202E+02
0.234E+02 0. 305E+02
0.424E+02 0. 307E+02
0.179E+02 0. 194E+02
0.306E+02 0. 321E+02
0.286E+02 0. 257E+02
0.167E+02 0. 157E+02
0.174E+02 0. 148E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.903E+01 0. 147E+02
0.166E+02 0. 156E+02
0.229E+02 0. 260E+02
0.349E+02 0. 332E+02
0.228E+02 0. 197E+02
0.247E+02 0. 341E+02
0. 448E+02 0. 340E+02
0.170E+02 0. 190E+02
0.299E+02 0. 324E+02
0.281E+02 0. 263E+02
0.154E+02 0. 153E+02
0.186E+02 0. 154E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.911E+01 0. 150E+02
0.164E+02 0. 161E+02
0.232E+02 0. 255E+02
0.333E+02 0. 334E+02
0.231E+02 0. 199E+02
0.234E+02 0. 326E+02
0.437E+02 0. 324E+02
0.170E+02 0. 193E+02
0.297E+02 0. 330E+02
0.288E+02 0. 257E+02
0.160E+02 0. 159E+02
0.178E+02 0. 156E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.918E+01 0. 145E+02
0.170E+02 0. 166E+02
0.223E+02 0. 254E+02
0.310E+02 0. 312E+02
0.235E+02 0. 210E+02
0.255E+02 0. 274E+02
0.390E+02 0. 265E+02
0.198E+02 0. 205E+02
0.309E+02 0. 310E+02
0.292E+02 0. 257E+02
0.179E+02 0. 167E+02
0.167E+02 0. 149E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.924E+01 0. 130E+02
0.174E+02 0. 185E+02
0.225E+02 0. 258E+02
0.286E+02 0. 286E+02
0.248E+02 0. 253E+02
0.282E+02 0. 287E+02
0.297E+02 0. 269E+02
0.247E+02 0. 251E+02
0.299E+02 0. 285E+02
0.268E+02 0. 261E+02
0.195E+02 0. 185E+02
0.151E+02 0. 133E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.929E+01 0. 117E+02
0.192E+02 0. 199E+02
0.243E+02 0. 235E+02
0.258E+02 0. 277E+02
0.304E+02 0. 307E+02
0.306E+02 0. 304E+02
0.298E+02 0. 284E+02
0.296E+02 0. 302E+02
0.272E+02 0. 276E+02
0.249E+02 0. 234E+02
0.212E+02 0. 199E+02
0. 140E+02 0. 118E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.918E+01 0. 105E+02
0.201E+02 0. 224E+02
0.244E+02 0. 237E+02
0.247E+02 0. 246E+02
0.342E+02 0. 353E+02
0.333E+02 0. 325E+02
0.262E+02 0. 304E+02
0.357E+02 0. 350E+02
0.250E+02 0. 244E+02
0.220E+02 0. 234E+02
0.230E+02 0. 224E+02
0.126E+02 0. 106E+02
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.914E+01 0. 906E+01
0.210E+02 0. 234E+02
0.241E+02 0. 226E+02
0.210E+02 0. 226E+02
0.340E+02 0. 379E+02
0.359E+02 0. 317E+02
0.170E+02 0. 284E+02
0.412E+02 0. 384E+02
0.245E+02 0. 227E+02
0.215E+02 0. 224E+02
0.246E+02 0. 235E+02
0.111E+02 0. 907E+01
0. 000E+00 0. 000E+00
PRQJECTI ON DATA FOR ANGLE NO.
0. 000E+00 0. 000E+00
0.915E+01 0. 886E+01
0.202E+02 0. 238E+02
0.246E+02 0. 234E+02
0.192E+02 0. 214E+02

eoeee
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it atadad at utad ad adad ol ol o

61

000E+00
172E+02
166E+02
285E+02
313E+02
182E+02
425E+02
235E+02
228E+02
322E+02
233E+02
165E+02
975E+01
000E+00

62

000E+00
184E+02
155E+02
279E+02
306E+02
177E+02
449E+02
258E+02
222E+02
345E+02
232E+02
164E+02
983E+01
000E+00

63

000E+00
177E+02
159E+02
285E+02
303E+02
179E+02
436E+02
242E+02
223E+02
331E+02
235E+02
162E+02
987E+01
000E+00

64

000E+00
166E+02
179E+02
290E+02
312E+02
201E+02
384E+02
254E+02
228E+02
309E+02
225E+02
169E+02
996E+01
000E+00

65

000E+00
150E+02
195E+02
267E+02
299E+02
250E+02
303E+02
279E+02
242E+02
286E+02
227E+02
174E+02
989E+01
000E+00

66

000E+00
138E+02
211E+02
248E+02
273E+02
300E+02
310E+02
301E+02
302E+02
257E+02
243E+02
192E+02
966E+01
000E+00

67

000E+00
124E+02
230E+02
222E+02
250E+02
363E+02
289E+02
327E+02
342E+02
247E+02
242E+02
204E+02
929E+01
000E+00

68

000E+00
109E+02
245E+02
217E+02
244E+02
417E+02
195E+02
350E+02
342E+02
210E+02
238E+02
212E+02
909E+01
000E+00

69

000E+00
103E+02
264E+02
220E+02
251E+02

2.618 RADI ANS
240E- 01
181E+02
182E+02
308E+02
281E+02
182E+02
542E+02
209E+02
252E+02
328E+02
199E+02
171E+02
315E+01

COPOOOOEOO000

2.662 RADI ANS
0

COPPOOOOO000¢

291E+01

2.705 RADI ANS
0. 533E- 02
183E+02
175E+02
315E+02
287E+02
160E+02
548E+02
185E+02
247E+02
329E+02
203E+02
170E+02
299E+01

COPOOOOOO000

2.749 RADI ANS
0. 393E- 01
177E+02
188E+02
299E+02
293E+02
216E+02
529E+02
233E+02
257E+02
308E+02
203E+02
170E+02
341E+01

COPOOOOOO000

2.793 RADI ANS
117E+00
168E+02
206E+02
281E+02
295E+02
266E+02
448E+02
269E+02
271E+02
280E+02
210E+02
177E+02
425E+01

It atadad tutadad ut adad od

2.836 RADI ANS
227E+00
157E+02
221E+02
249E+02
277E+02
308E+02
279E+02
303E+02
281E+02
258E+02
235E+02
176E+02
523E+01

COPOOOEEOOO00

2.880 RADI ANS
329E+00
143E+02
239E+02
224E+02
263E+02
351E+02
129E+02
336E+02
306E+02
225E+02
248E+02
167E+02
630E+01

COPEOOEOOOO00

2.923 RADI ANS
424E+00
132E+02
260E+02
207E+02
273E+02
398E+02
802E+01
383E+02
319E+02
212E+02
252E+02
178E+02
748E+01

COPEOOEEOO000

2.967 RADI ANS
0. 460E+00
0. 140E+02
0. 259E+02
0. 203E+02
0. 285E+02

150. 000 DEGREES
237E+01
173E+02
197E+02
330E+02
260E+02
208E+02
540E+02
181E+02
275E+02
309E+02
183E+02
180E+02
858E- 01

COPOOOOOOO000

152. 500 DEGREES
208E+01
173E+02
200E+02
335E+02
255E+02
156E+02
546E+02
141E+02
271E+02
321E+02
174E+02
178E+02
144E- 01

COPOOOOOOO000

155. 000 DEGREES
223E+01
172E+02
199E+02
328E+02
254E+02
186E+02
543E+02
159E+02
280E+02
316E+02
176E+02
181E+02
265E- 01

COPOOOOOOO000

157. 500 DEGREES
276E+01
172E+02
201E+02
309E+02
264E+02
235E+02
527E+02
215E+02
286E+02
300E+02
189E+02
175E+02
126E+00

COPOOOOEOOO00

160. 000 DEGREES
364E+01
178E+02
211E+02
281E+02
278E+02
271E+02
456E+02
262E+02
292E+02
281E+02
207E+02
169E+02
271E+00

COPEOOOOOO000

162. 500 DEGREES
461E+01
174E+02
235E+02
258E+02
282E+02
307E+02
253E+02
304E+02
277E+02
248E+02
221E+02
158E+02
442E+00

It atadad atutdad at adad ol

165. 000 DEGREES
563E+01
165E+02
248E+02
225E+02
303E+02
342E+02
950E+01
344E+02
266E+02
223E+02
239E+02
145E+02
579E+00

COPOOOEEOOOe0

167. 500 DEGREES
672E+01
174E+02
254E+02
211E+02
316E+02
391E+02
562E+01
393E+02
275E+02
204E+02
260E+02
135E+02
678E+00

COPEOOEEOOO00

170. 000 DEGREES
0. 762E+01
0. 163E+02
0. 251E+02
0. 182E+02
0. 312E+02

0.348E+02  0.388E+02 0.
0.357E+02  0.274E+02 0.
0.145E+02 0. 240E+02 0.
0.416E+02  0.391E+02 0.
0.254E+02  0.216E+02 0.
0.218E+02  0.232E+02 0.
0.264E+02  0.240E+02 0.
0.106E+02  0.879E+01 0.
0.000E+00 0. 000E+00 0.
PRQJECTI ON DATA FOR ANGLE NO
0.000E+00 0. 000E+00 0.
0.909E+01  0.893E+01 0.
0.214E+02  0.245E+02 0.
0.234E+02  0.221E+02 0.
0.200E+02  0.215E+02 0.
0.350E+02  0.380E+02 0.
0.362E+02  0.285E+02 0.
0.145E+02  0.251E+02 0.
0.425E+02  0.383E+02 0.
0.237E+02  0.215E+02 0.
0.214E+02  0.219E+02 0.
0.261E+02  0.246E+02 0.
0.947E+01  0.887E+01 0.
0.000E+00 0. 000E+00 0.
PRQJIECTI ON DATA FOR ANGLE NO
0.000E+00 0. 000E+00 0.
0.904E+01  0.909E+01 0.
0.201E+02  0.229E+02 0.
0.240E+02  0.227E+02 0.
0.230E+02  0.237E+02 0.
0.356E+02  0.380E+02 0.
0.360E+02  0.348E+02 0.
0.179E+02  0.316E+02 0.
0.370E+02  0.381E+02 0.
0.244E+02  0.236E+02 0.
0.210E+02  0.224E+02 0.
0.244E+02  0.230E+02 0.
0.114E+02  0.913E+01 0.
0.000E+00 0. 000E+00 0.

414E+02 0. 449E+02
164E+02 0. 636E+01
338E+02 0. 427E+02
351E+02 0. 313E+02
193E+02 0. 181E+02
243E+02 0. 249E+02
206E+02 0. 166E+02
902E+01 0. 834E+01
000E+00

70 3.011 RADI ANS
000E+00 0. 330E+00
933E+01 0. 128E+02
261E+02 0. 266E+02
217E+02 0. 207E+02
233E+02 0. 281E+02
420E+02 0. 445E+02
165E+02 0. 634E+01
345E+02 0. 402E+02
353E+02 0. 334E+02
199E+02 0. 195E+02
232E+02 0. 249E+02
217E+02 0. 176E+02
896E+01 0. 814E+01
000E+00

71 3. 054 RADI ANS
000E+00 0. 191E-01
113E+02 0. 138E+02
245E+02 0. 251E+02
213E+02 0. 203E+02
243E+02 0. 279E+02
373E+02 0. 366E+02
207E+02 0. 757E+01
358E+02 0. 371E+02
359E+02 0. 328E+02
230E+02 0. 217E+02
238E+02 0. 250E+02
204E+02 0. 179E+02
891E+01 0. 732E+01
000E+00

BLANK COMMON REQUI RED 14723 ( 34603)

NMAXI MUM SI ZE OF BLANK

EEEEE N N DDDD
E NN N D

EEE

D
NNND D
N D

E NN D
EEEEE N N DDDD

PRQJECTI ON DATA FOR ANGLE NO

000E+00
921E+01
206E+02
255E+02
235E+02
326E+02
326E+02
281E+02
356E+02
245E+02
226E+02
234E+02
120E+02
000E+00

COOOOEO00O0000

FOR CONGR AND GRADY FCN | S THi

ITER 0 FCN
ITER 1 FCN
ITER 2 FCN
ITER 3 FCN
ITER 4 FCN
ITER 5 FCN
ITER 6 FCN
ITER 7 FCN
ITER 8 FCN
ITER 9 FCN
I TER 10 FCN
I TER 11 FCN
I TER 12 FCN
I TER 13 FCN
I TER 14 FCN
I TER 15 FCN

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

MAXI MUM SI ZE OF BLANK COMMON THUS FAR=

XM N = -0.37E+00

COOOOOO0000000

COOOOOO00000000

000E+00
109E+02
224E+02
242E+02
241E+02
349E+02
311E+02
293E+02
350E+02
240E+02
240E+02
224E+02
109E+02
000E+00

139E+06
148E+05
829E+04
335E+04
232E+04
155E+04
935E+03
761E+03
622E+03
556E+03
518E+03
479E+03
465E+03
463E+03
443E+03

XMAX =

M O000CCO000000000

14587

11359

8131

4903

COMMON THUS

PPPP

P P

PPPP J EEE

P J

p
72 3.098 RADI ANS
000E+00 0. 000E+00
119E+02 0. 141E+02
234E+02 0. 243E+02
227E+02 0. 231E+02
246E+02 0. 251E+02
357E+02 0. 359E+02
300E+02 0. 139E+02
322E+02 0. 350E+02
320E+02 0. 284E+02
235E+02 0. 231E+02
253E+02 0. 251E+02
208E+02 0. 175E+02
942E+01 0. 542E+01
000E+00

437E+02
454E+01
448E+02
288E+02
200E+02
257E+02
142E+02
724E+00

coLoooo00

172.500 DEGREES
747E+01
172E+02
251E+02
196E+02
332E+02
409E+02
463E+01
443E+02
286E+02
204E+02
264E+02
132E+02
556E+00

COOOOOO000000

175. 000 DEGREES
649E+01
177E+02
251E+02
216E+02
324E+02
374E+02
575E+01
366E+02
284E+02
202E+02
249E+02
141E+02
957E- 01

COOOOOO000000

FAR= 14791 FLQOATI NG PO NT WORDS.

J EEEEE CCC TTTTT
J E c Cc T

J E C
JJJ EEEEE CCC

VALUE OF THE CHI -
FOR ENTPY FCN | S EVALUATED BY THE SUBROUTI NE DULFC
0. 274E+07

34373)

26137)

17703)

11447)

1675  ( 3213)

0. 14E+01

XSUM =

[}

——

177.500 DEGREES
475E+01
173E+02
251E+02
233E+02
281E+02
352E+02
114E+02
358E+02
251E+02
230E+02
243E+02
142E+02
000E+00

COOOOOO000000

14791 FLOATI NG PO NT WORDS.

0. 1414E+04

T




00000 HHAHOHHONNOANNOIVNATONANATN NP OOPPVOOPOPOOO0ONOOOOHO

8000000000000 0HHO00C000000030303HHO0HHOHdCHdddSddddcS

HAHHAOHOANHAO AN DO ANOMN AT~ O~ TN ANONOAATDOON—AHOOOAN—AA—AOO—HO O —HO
8000000800000 HHH00003030H0030303 rdrdrdddrdrddddddddcco

HHAHOO00HMOOOO00POMITHAAOOPNANTDNAAOOONTINOOOOPPOOPNPOOHODHO

80000003800 HHHEO0000H0C0000HO300033030HHEIH03H3SSHeHd-33S

OHOOHMOWOAHOHOPOAANONNODRONOXNDINNANOOAAATONHOOOHAPOO PO OO

8008030 HHHHII10C80000-H0C000003HC00003030303 rdrddddrdddcao

COTONOOOHAPVONNTOAATNDHOOHAANN D AONMHAOHAAAAOO AN ONOOOHOOOM—HO

S80S HHHHO0HH003030-H003-H-H0030HH00080303060333 i ddc3S

NOPOOOPOPOON~AAAOT D AN HODATO AN O HODTAAAAOHOHOAATOOOOO—HOO O

S80S0 HHOHOH 1000038030 -H0030-H0030HH100008030036333 S 3S

HHOOO0O0000OEWOANANOOPTHARANAANNO O HPWMOAOOOHAOOHAAOHNNOD—H—HO

A 000003800 -H08080-H00803-HOHO00C000080303C8330HE33S

HPOHHOOHOWMOOA—HOOA0OAN—ARNDHOHNDADODPDVNOHOOAHOOHAAAHAOAH—HO O
8100008630 -HH100380-H003030-H0-H00C00008030383333333S
CO00OPOHINIH1OO0O0ONHONAN—AD IO TONATOO00OPNONOO—HOHOO—HO—HNOOOO

00 {08000 380 00080 -H00303C3HHHIC00003030388333333S

CO0OHHONMOHOOOHMOOOOMAOOPNOO0POCOHNNOOOHOON—HAOOOO—HOAHNO OO O

000808008380 HH-HH00030-HH030303C 1000803036333 3333S

COO0HOONHOANOOHANOPHOHOHOPAOONOAHMNMPOOPOOANTOHOOOOOA—HOOO00 O

0008080608380 H0HHO8030HHE003030HHOH1000030388383333S

POO0OTNHAOAAAHAONOOPHROANOPHNOTHAAONDPAOOOOHPONOOOHOOOO—HOOO
CHHC 00008000083 H0-H008030-H0H003038 0003038833333 3S

OCHETOO00O0HOO0ONOOP—HOTHAOHPROVNN—HAAAONOOO0—1OO—HONNOO—HOO—H—HOO00 O

00000080880 HHOH 1008030 -H0HE03038 Hrrdrddddcdcdc83c3833S

ONNNOOOOOOOMONOPOONNAHODHAOHOHHOOHOO—HOOOOPONOTOO—HOOOOO00O

800000080000 HHOHO008030HHTIHI080303 0 -dddcdc03c83333S

NHHO 0000 HANNOOPOVOHIO—HOPHOHOTOHOONNDAOO0ONONINHAAOOOOO00 O

80000008030 HHHOH0008030HHdHI108030633CHrHHHOrdd08003833835S

CO0O0HOHHOOOOOHOYTOHOOPOOPMAHOHAOOHPHAHOHOHDOPMHAON—HOOATOHPOOHOOHMO OO O

8000000808003 rHHHOHE008C00HHC00000-HCH0000030333HCrdrdddrddcsca

COO0HNHOOHOOO0OHHINNO—HOOONOWA0OONWOOPHOANOOONNOOOOHOMNAHOO0OHODOOHA—HOO

8000000808008 03CHHHHE0080000HHC0800HAH1000830333 ddrdrdddoddcscas

CO00OHHOHOOHOOHONONPNOOOCOPTHNOTDHONHHANOHNNOOOOOOWONOCOPAOOOPO—HAN—HOO

CC8C 000008080080 3030HHEIH10800883-H-H00008HH1000830333HdHdCHrddSHdrd83cS

COHOHOHHHAHOO—HHOO—HONODODHOMOOOPMOANOPOONAAHOAANONOOHA—HOO—HO—HOOOWO OO
CC8C 0000000000008 00000HOHO00003HO0000HHC0008338 rdrddrdrdddddrddcdco
OHAN D ONOOA—HO0O0 000 —HOMOPAPONNAHO AN ANPODPTHANHONNOOOO0O0O00O0HH0O0XT—HOHOO

CC8C 0000080000008 000000HOH00000-H00000H0300833CHrdrddrdrdddddcdcscas

00000000 EMHHOHAHHOHHAIAT OO HOWHOMN—HOHHAN AN OO HAHONOOONPNOOPPONTHOOOOOOO

S0 HHHHC000000380363833-HHO003+-H000H00306883H-H000+HH03-H003303335S

OHNOOOHOOOOWMOOOHOHAHOHMNMNOHPNAHAAOHADNOAAONONODVDPHAOOHOMINHOOOO—HOOOHO

SO HHHHd 0000080636888 380-HHO003+-H080H003833+HHO rdrddd080803303335S

HOWOMOO0OHOO0OHOOWIHAHOONONNDHRONPOAANONHATOAHOHAHOPOITNOOHOOOOO—HOOO

S0 HOHHHHH 0080068863803 0-H0030-HC3HE003C 1000363638330 3333S

CHOOHOOPOPONPOOCOPONHOOOHHANOIDVNTOHANNNITINTNOOOO0OOITNOOOHAAAAAOO O OO

S8 HHHH6 80 -HO0H{H 100080880383 -H030-HC0HE003CHHHHIC000030363083303338S

COWOHOOHAHINHOOOHAHIN—HOXTOHONORNNNOITTOAADNAPONNHOANHOHAOAAAAAHAO OO —HO O
SO HHd A 0000368 38+H8036308380-HHO-H00030000303C6303303333S
CHPOOO000000000PNOVOOOPNOMANNNOVNNTITANONTAAAOAHAIO000000—HO00O0—HO000O

SO HHd A A d 08+ C 1000300003803 -HC00HHC00000030000303C303303333S

COHHOHOPO—HOOHOOHAHOHAHOHNAHHADTMONOMNONONAAANNOHNOAHOO0O0O00000O0—HO—H—HOO
SO riddddCdrddddddddddddddd 0008080800003 00000030000303C30330333SS
CHP OO0 000000000000PNONPOHOOPNOOOTMMOOOOAIHAHIO0O0 1000000000000

S8 SO Hr A8 0H80-HHd1000-10800003000800300003030303303333S

HHNNNAANAAAAOAAAANAAAN AN AOAAT NN ONO AN DDONDRPDDDROP NP DD DD DD DD DD DDA

CC8C 0000000000000 0000000000000-H00000000-H000000300003030303303338S

COHHOO0OHOOHO000OOHHHAHOHANHAAANINNTOIITIOVOAAANHAOAAOAHOOHOOHAHAPOHOONO O
8000000000000 080000000000000003080880CHddddrdrdddddrdddddddrdddaco

. 3720E+00 -

N @ L]
o o -
< < <
m m il
x © © o
X > = Iy
X @ o ®
X I = 4
X -“c @c mo
X ) o -
- -
M w w il
X =) @ @
X > = o
* ©o < N
X = Py =
B i~ 0o ®s
G G * — o —
G m} * o o o
G G G M . e e
@ @ @ X ] il il
§ * [=3 ~ o
@ AR X > ) =
@ * o @ o
X > o =
X +S5 0o ®o
X — o -
Q X S = =
8 a H I i il
+ d * — w o
x o < <
z i & & 3
X = X . ! ¥
f + x o Sc fc
N i M ~ o ~
3 I -
M i ] il
o * (= < —
2. * wn © ©
~ X © o S
‘ﬂ — * < ™ —
8. T X . <5 @c
L M ) o o
i - -
m M w w ]
1 * o ~ —
i X <] < <
* < < o
X N ® >
M . xS ®c
X o o
: g 2
X i il
o <]
= @
S =
& ~
S S

0. 1376E+01

4
2]
| ]

CO00O0OHOMMOAHOO0—+00ONTH0000+AT00000NONOOVOO00OATOADO—HOOOHOONA—+HOO0O00 O

0000000000000 00C0HHHHHIH00000380H0HH108000800 O rrdrdrddoccccdcsco

00000000 HHOHOHOHAHONOHOHOOONO—HOOONOOOOPAHAHOAOOOONOOOOOHRHOOOOOOO

0000000000000 030S0HHAHAHIH00000380HHIH1000008080 - HOddrrdrddcccc3c3cS

0000000 HHOOOO00OO—HNRAOPAOONOHOOOHNHADONHMOOHAHOHNNNOOOPONPOHOOOOOOO

0000000000000 00000HHOHHI000000000HOH0HC00000030HHHH0H000880338380

0000000 HOOHOOHHANNOPO—HOOONOA—1O0ONOOHNOWAOOOOOONPNOOOHOHHOOOO00O00 O

0000000000000 0000HOHHHHIO00000030HHH0HC00000038 00080338380

©CO000OCO0OOOHAHOO0—HONH0000O0—+OAdA1000NOONOOPA10+1000OTNHOPOOOO0OO0OO00O000

0000000000000 030HHHHHAAII1000038030HHHHI00000003030+HH0-H00083033380

000000 OCOO—HHO0O0HAOYO0000O0AAINOO0A—TIHOONHO—+IOOOYT—HHO0000ONO AP AI00000000000

0000000000000 rHHHdrAddI0000038030HHHOH100000038000+HH0000033033833S

0000000 COOOOHOHEHOOAHOO0OYTOOA—T00O0NHO AN HOVOHOHOAHOANVVOHOOOOOOO00000

0000000000000 03HOHAHHIHAI0000038030HHHOH1000000000000000003303338

00000000000 HHHNOOHHOOPHOHOOH—H1O0O0NPOHANPOOAHAHOOOOHANHAHOOOOOOOO00O00 O

0000000000000 HHHHAdHIC 0000000000 HH00-HI00000000000000003303338S

0000000000000 HANNONONOONVWOOOO—HOOONONOOOHOMHOAHOOOO—HOOO0O0O0000000

0000000000000 000HOHOHI100000008030HOHHAII1000000000000800033033380

00000000000 COOHOHMOHO—HOTO 40000 —+HOVAO0O00O0ONO—HAH0O 4000000000000 0000

0000000000000 008000HHHHI100000038030HHHHAII00000000000030003303338

0000000000000 COONHMOHOHOOHOOHOHMOOHIHPOOOANNOOHOOOO00000000000000

0000000000000 0000000HH00000008030HHHHOHAI000000000008080330338380

0000000000000 0O00OHOHNINOOOO0OOOHHNOO000O0HOIHOOO 1000000000000 000000

0000000000000 0000000000000000030HHHHAAII00000000000030003303338

0000000000000 0O0000OHHOHOOOOHOHHENOPEOMOAHOOOOOO0000000000000000

0000000000000 0000000000000000000HH0000000000000000000003303338S

0000000000000 0O000000000O0HOHOOOOHOHHHOHOH1OO000000000000000000000

0000000000000 0000000000000000000000000000000000000000003303338S

0000000000000 0O00000000000HHOOOHO000O0—HO0000000000000000000000000

0000000000000 00000000000000000000000000000000000000C00003303338S



0.0 0.0 0.0 0.0

0000000000000 0OOHOONHHAPOOPHHTOOONOOOO—HOOONHONAHOOOOOO0O00O0000000

0000000000000 0000000000HHOHHHHI10000008000H00000000000003303338S

0000000000000 HOOHOHHHOWVOOO0OOHOHOOOOOAHMOHDHONAOHOOOOO0O0000000

0000000000000 0000000000HHHHHHI00000003800HHOHC00000080003303338S

0000000000000 HAHOOHOOANOHOOOO00OHHIOHTOOOON0O0NOONPONOOOOO0OO0OO0000000

0000000000000 0000000000HHHHHHAII10000003800HH0-HC000000800033033380

000000000000 HHAHAHO00O0HIHO00O0N—HOPONOOHHAOOOPHPOOAHOOMOHAOOOOO0O0O00O00O

0000000000000 0000000000HHH0HHA0H000000300HOHrHHII000000083033380

0000000000 HHAOBNOOHOHOHO WO AN HOOOHOOHOOOMOOOAHONONMAHOOOOOOOO00O00O

0000000000000 00000000000HHOHAHI100000030HHHHAI0Hd0000808083038380

00000000000 HNOONHOOOOOHAHMOONHOHOHHHAHOOWAHOO0OOONWOH0O0 1000000000

0000000000000 HHO0000000000HHOHAHI100000030HHHHHCHI1000080808380338380

00000000 HOHPPOHOINOOOOHOHANOONOOOHOOHAHONANOOOOHANHAHOOAHHOOO0000O00 0

0000000000000 HHO00000000000HHHHAII100000030HOHHHHI00000808083038380

00000000 HHPOOOONPMOOOOCOOHNON—HO0O0—HOO—+IHOYTNOOOCO0OOVNATAOO+HOO—+O000000

00000000000 HHHHH100000000380HOHHAHI100000030HHHHI10000008080830338380

0000000+ ANDOOO00O—+NN—{OOH0O0OMADO00 40000010 0NOHAPO—+IOITNOOOOO00O0A—+0O000000

000000000800 HOHHHHO00000030HOHAH100000030HHOHI000000000003303838S

0000000 +H0OO0C00OPOO0VOATHAI0000000—HO0O0—HO0—+4000A01O0YTO0O0 01010 —HO0—+0000000

8000000 1000000380 HHHEI1000000 010000000800 03303333S

CO0O0O0OHA—H0EO 1000 —H0PHINTHOOO—1OOOOPOO+HO00OMOOO00OHONOOO—HOOAHOAN—A—+00000

8000000 00000003800 HHOH10000080HHHHI100000000808063303338S

COOCOCOH—NNONOPOOOOHAONNOO—HOTO AP HOAAATOOONOO—HON—TOOOOHO—HOTVONOOOOOO

000000000800 HHOHHAHHH00000800HHOH1000000-H0HHHI000000080380380+H003333

000000 HHOHINPOAOPOOOOHNOHOOHANHOHOHAHANADOOOHPNHOOOOOHAHHANOHOXHOO OO O

0800000008000 HHOHHHHI000080080HHH1000000HHIH0008000838030HHH003833S

CO00OHHOOOOOMMNOHOOHOOOMO—HHOHAONOOONAHANOANOONOOAHOOOONNHONHOMNOOOO

000000008008 HHHAHHHII10008000-H0H1000080H-H0HH000300088303-HHOdH03333S

COOHOOOOHOOONOOHOOOOHONOHAAANHOHOHHAHOOANOOPAAHAOOHANNDOOOOHDDHHOOO
0000000008000 0000800 HHHH00000H0H100000068008CHHAdHcd0c330

0000000000000 000000000000—HO0000HO00OHOO00000000000000000000000

0000000000000 0C00000000000000000000000000000000000000030303333

0000000000000 00000000O0HOHOHOHOHHOOO—HOH1O00000000000000000000000

0000000000000 000000000000000000000000000000000000000303083333

0000000000000 0O00000O0OHHONNOBOHPNHOHOOOOHOHOOO00000000000000000

0000000000000 00000000000000HO0000000000000000000000003030333S

0000000000000 000OHHIHOOMOOO0O00OHON—HTOOOO0OOMN—HOHTOO000000000000000

0000000000000 00300000000HHHHAHHIIO000000000000000000000000030333S



0000000000 O O

O 000000 O

[elelel

[eleleNelnNe] O 0O 000

[elele el

O 000000 O 0000000000 O O

S ENFAINT

PROGRAM XGRADY
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 6

THE PROGRAM XGRADY USES THE | TERATI VE GRADI ENT ALGORI THM
TO RECONSTRUCT PARALLEL BEAM PRQJECTI ON DATA.

DI MENSI ON B( 4096) , AG( 180)
COVMON/ BLANK/ WORK( 12000)

COVMON QUTCOM LUNOQUT, | 80132
LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)),(IGEQOM ,IPAR( 3)),
(NANG 4)), (MODANG | PAR( 5)), (KDIMJ | I PAR( 6)),
(IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
(PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
(CATN , PAR( 4))

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

10
12

14
16

EQUI VALENCE (NDIMJ ,IPAR( 1)),(ICIR ,IPAR( 2)),(lGEOM,IPAR( 3)),
1 (NANG , | PAR( 4)), (MODANG, | PAR( 5)), (KDIMJ , I PAR( 6)),
(IMT L, IPAR( 7)), (NWORK , I PAR( 8)), (NFLQAT, I PAR( 9)),

OPEN QUTPUT FILE
OPEN ( LUNOUT, FI LE=" E06. QUT' , FORM=" FORMATTED )
CALL SETUP (I PAR PAR, AG

| STP=15
I RLX=1

CALL GRADY (B, PRF, BRF, | STP, | RLX, | ERR, | ZER)
CALL ARRAY (B, NDI MJ)

PRINTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON
NVAT-NDI ML 12

KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE ( LUNOUT, 14)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MU+KK1

| SUB2=NVAT- J* NDI MI+KK2
VIR TE (LUNOUT, 16) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1

CLOSE ( LUNOUT)

FORMAT(1X/ ///111)
FORMAT( 1X, 15F5. 1)

END

SUBROUTI NE GETUM (M DATA, ERR)
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

T

EXAMPLE 6

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
A Pl E PHANTOM

DI MENSI ON B(4096) , DATA( *) , ERR( *)
COVMON/ QUTCOM LUNQUT, | 80132
LUNQUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0  EACH LINE WLL BE WTH N 80 CHARACTERS
(OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

3 (1 STORE, | PAR(10)), (1 PRINT, | PAR(11)), (LUNATN, | PAR(12)),
4 D , PAR( 1)).(AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))
c
EXTERNAL PLL
c
DATA R, X, Y1, Z, I NTFR, NSLI PI, | START/ 30. , 0., 0., 1., 10, 10, 1/
c
IF (MEQ 1) THEN
CALL PIE (B, NDIMJ,R X1, YL, Z, | NTFR NSLI PI , | START)
CALL ARRAY (B, NDI MJ)
ENDI F
c
CALL PJECT (B, DATA, M PLL)
c
RETURN
END
SSS EEEEE TTTTT U U PPPP
s E T U UP P
SSS  EEE T U UPPPP
SE T U UP
SSS EEEEE T  UW P
| NTEGER PARAMETER ARRAY (1 PAR)
I IPAR(I) DESCRI PTI ON
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 0 RECONSTRUCT | N A Cl RCULAR ARRAY
3 0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
4 72 NUMBER OF PRQJECTI ON ANGLES
5 4 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND Pl
STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PROJECTI ON
7 1 TRANSM SSI ON' DATA
8 12000 DI MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
11 5 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATION AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEQMVETRY)
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF INVERSE PROJECTI ON BIN W DTHS
BLANK COVMMON REQUI RED 72 ( 110)
BLANK COVMMON REQUI RED 144 ( 220)
BLANK COVMMON REQUI RED 216 ( 330)
BLANK COVMMON REQUI RED 416 ( 640)
BLANK COVMMON REQUI RED 480  ( 740)

A TOTAL OF 68 ( 17 THRU 84) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

68 PRQJECTION BINS WLL BE USED OF WHI CH

MAXI MUM SI ZE OF BLANK COMMON THUS FAR=

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
NN ND D S E T U UP P
EEE NNND D SSS EEE T U UPPPP
N NND D T U UP
EEEEE N N DDDD SSS EEEEE T uw P
[cee) Y Y
G GR RA AD D YY
G RRRR A AD D Y
G GGR R D D Y
GGG R RA A DDDD Y

PARAMETERS FOR SUBROUTI NE GRADY

DESCRI PTI ON
I STP - 15 NUMBER OF | TERATI ON STEPS
IRLX - 1 | TERATI VE RELAXATI ON METHOD
I ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO
BLANK COMMON REQUI RED 516 ( 1004)
BLANK COMMON REQUI RED 1675 ( 3213)

BACKPRQJECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLOA NG FUNCTI ONS

0 HAVE BEEN ZERCED BY THE PROGRAM

480 FLOATI NG PO NT WORDS.



ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM ITER 1 FCN 0. 139E+06
BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO ITER 2 FCN 0. 205E+05
PRJ PRQJECTI ON UNI FORM SQUARE NO NO ITER 3 FCN 0. 131E+05
ITER 4 FCN 0. 101E+05
ITER 5 FCN 0. 860E+04
BLANK COMMON REQUI RED 1811 ( 3423) ITER 6 FCN 0. 739E+04
ITER 7 FCN 0. 642E+04
ITER 8 FCN 0. 562E+04
BLANK COMMON REQUI RED 5039 ( 11657) ITER 9 FCN 0. 496E+04
I TER 10 FCN 0. 441E+04
I TER 11 FCN 0. 395E+04
BLANK COMMON REQUI RED 8267 ( 20113) I TER 12 FCN 0. 355E+04
I TER 13 FCN 0. 321E+04
I TER 14 FCN 0. 292E+04
BLANK COMMON REQUI RED 11495 ( 26347) I TER 15 FCN 0. 268E+04

BLANK COMMON REQUI RED 11359 ( 26137)

PPPP Il EEEEE
P P 1
PPPP | EEE BLANK COMMON REQUI RED 8131 ( 17703)
P | E
P 11l EEEEE
BLANK COMMON REQUI RED 4903 ( 11447)
BLANK COMMON REQUI RED 1675 ( 3213)

Pl E PHANTOM GENERATED
CIRCLE RADIUS  30.00 AT ( 0., 0.) NMAXI MUM SI ZE OF BLANK COMMON THUS FAR= 11563 FLOATI NG PO NT WORDS.
0

EEEEE N N DDDD GGG RRRR  AAA DDDD Y Y
NN ND D G GR RA AD D YY
EEEEE N N DDDD PPPP Il EEEEE EEE NNND D G RRRR A AD D Y
E NN ND D P P 1 E E N NND D G GGR R D D Y
EEE NNND D PPPP | EEE EEEEE N N DDDD GGG R RA A DDDD Y
E N NND D P | E
EEEEE N N DDDD P 11l EEEEE
XM N = -0.84E-01 XMAX = 0. 11E+01 XSUM = 0. 1418E+04
XMN = 0.00E+00 XMAX = 0. 10E+01 XSUM = 0. 1414E+04
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H kA kKRR kKRR kKRR KR KRR kKRR kR KRRk R KRRk R KRRk

. = + ) 1 z
-.8383E-01 0.5166E-02 0. 1357E+00 0. 1950E+00 0. 2366E+00 0. 2840E+00 0. 3315E+00

. + ) 1 z
0. 0000E+00 0. 7500E- 01 0. 1850E+00 0. 2350E+00 0. 2700E+00 0.3100E+00 0.3500E+00

4 X A M o o ) 2]
0. 3730E+00 0. 4027E+00 0.4324E+00 0.4976E+00 0.5629E+00 0. 6044E+00 0. 6519E+00

4 X A M o © ©

0. 3850E+00 0. 4100E+00 0.4350E+00 0. 4900E+00 0.5450E+00 0.5800E+00 0. 6200E+00
2] (2] ) [ B B B ]
0. 6934E+00 0. 7824E+00 0. 8892E+00 0. 9486E+00 0. 9960E+00 0. 1043E+01 0. 1085E+01

2] (3] (2] 1 B B B B

0. 6550E+00 0. 7300E+00 0. 8200E+00 0. 8700E+00 0. 9100E+00 0. 9500E+00 0. 9850E+00
]
0. 1103E+01

]
0. 1000E+01
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BLANK COMMON REQUI RED 11563 ( 26453)

BLANK COMMON REQUI RED 11495 ( 26347)

OPPPPPROOO0O0O000000000000000
PO HROOOAINOOOOOHOOO0000000O

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 11563 FLOATI NG PO NT WORDS.

OPFPPPPROOO0O0000000000000000
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EEEEE N N DDDD P 1)) EEEEE ccc T

FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - SQUARE
FOR ENTPY FCN I S EVALUATED BY THE SUBROUTI NE DULFC
ITER 0 FCN 0. 274E+07
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PROGRAM XI TRFN

IMPLICI' T DOUBLE PRECI SION (A-H, O 2)

SAVE
T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 7

THE PROGRAM XI TRFN USES THE | TERATI VE CONJUGATE GRADI ENT
ALGORI THM TO RECONSTRUCT FAN BEAM PRQJECTI ON DATA COLLECTED
USI NG BOTH A CURVED DETECTOR AND A FLAT DETECTOR.

DI MENSI ON B(1024) , AG( 36)
COVMON/ BLANK/ WORK( 5000)

COVMON QUTCOM LUNOQUT, | 80132

LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),
1 NANG | PAR( 4)) . (MODANG | PAR( 5)).(KDIMJ ;| PAR( 6)),
2 IMT IPAR( 7)), (NWORK , | PAR( 8)) . (NFLOAT, | PAR( 9)).
3 (1 STCRE, 1 PAR(10) ), (1 PRINT, | PAR(11) ) , (LUNATN, | PAR( 12) ) |
4 (PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BCDF, PCDF

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

OPEN QUTPUT FILE
OPEN ( LUNOUT, FI LE=" E07. QUT' , FORM=" FORMATTED )
CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR FAN BEAM GEOVETRY
W TH CURVED DETECTOR

CALL CONGR (B, PCDF, BCDF, | STEP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 22)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON
NVAT=NDI MJ** 2
KK1=1

K1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE' ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MU
I SUBL=NVAT- J* NDI MU+KKL
| SUB2=NVAT- J* NDI MJ+KK2
VIR TE (LUNOUT, 20) (B(1),
KK1=KK2+1

1 =1 SUBL, | SUB2)

| GEOVE2
CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR FAN BEAM GEOVETRY
W TH FLAT DETECTOR

CALL CONGR (B, PCDF, BCDF, | STEP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON

KK1=1
KU=NDI MJ/ 15+1
DO 16 K=1, KU
VIRI TE' ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 14 J=1, ND MU
| SUBL=NIVAT- J* NDI MU+KKL
| SUB2=NVAT- J* NDI MJ+KK2
VIR TE (LUNOUT, 20) (B(1),
KK1=KK2+1

CLOSE ( LUNOUT)

1 =1 SUBL, | SUB2)

[eXele]

O 000000 00000000000 O O

[eXele]

O 000000 00000000000 O O 000 O o0 O

[¢]

000 o O

18 FORMAT(1X//////1)
20 FORMAT(1X, 15F5. 1)

22 FmT( 1)(/ /’
" TECT
24 FmT( 1)(/ N
xR)

10
12

16
18
20

[ ENFAINT

[ ENFAINT

RECONSTRUCTI ON FOR FAN BEAM GEOMETRY W TH CURVED DE',
RECONSTRUCTI ON FOR FAN BEAM GEOMETRY W TH FLAT DETE',

SUBROJTI NE GETUM (M DATA, ERR)
I MPLI CI' T DOUBLE PRECI SI ON (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2. JuLY91 *

KRR KK AR KRR AR KA AR K KA AR KA A AR AR H AR A AR RA AR AR E AR

EXAMPLE 7

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
A CHEST PHANTOM CONSI STI NG OF A HEART, LUNGS AND SURROUNDI NG
TI SSUE.

COMMON QUTCOM LUNQUT, | 80132
LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , I PAR( 1)), (ICIR , 1PAR( 2)), (I GEQOM ,|PAR( 3)),
(NANG , I PAR( 4)), (MODANG, | PAR( 5)), (KDIMJ , | PAR( 6)),
(IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
(PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAI ).
(CATN , PAR( 4))

DI MENSI ON DATA(*), ERR( *) , B( 1024)

Di MENSI ON | TYPE(4), X1(4) | Y1(4), AL(4), B1(4), Z(4), PHI (4)

DATA I TYPE/1, 1, 1,1/

DATA A1/ 26. 6, 6. 65, 9. 31, 9. 31/

DATA B1/ 26. 6, 6. 65, 6. 65, 6. 65/

DATA X1/0.,0.,6.65, -6.65/

DATA Y1/0. , +65.0...0. /

DATA PHI/0.,0., 1. 57079633, 1. 57079633/

DATA Z/5.,27., 4., -4.]

IF (MEQ1) THEN

CALL PHAN (4, 10, | TYPE, Z, X1, Y1, AL, BL, PHI , B, NDI MJ, PW D)
VIRI TE ( LUNOUT, 16)
CALL ARRAY (B, NDI MJ)
PRINTOUT THE VALUES FOR THE PHANTOM
NVAT=NDI MU *2
KK1=1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE ( LUNOUT, 18)
KK2=M N( 15* K, NDI MJ)
DO 10 J=1, NDi MJ
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NVAT- J* NDI MI+KK2
VIR TE (LUNOUT, 20) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1

ENDI F

CALL PHANL (4,1 TYPE, Z, X, Y1, AL, BL, PH, DATA, M

RETURN

FORMAT( " 1'

FORMAT(" 1" )

FORNAT( 1X, 15F5. 1)

SUBROJTI NE USER (I TER, X, CHI SQ
I MPLICI' T DOUBLE PRECI SI ON (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2. JuLY91 *

KRR KK AR KKK AR KRR AR KK A AR KA A AR AR H AR E AR RA AR AR E AR K

EXAMPLE 7

THE SUBROUTI NE USER PRINTS QUT THE CHI - SQUARE FOR EACH
| TERATI ON ALONG W TH A GRAY LEVEL PLOT OF THE | MAGE AND A CROSS
SECTI ONAL PLOT THROUGH THE | MAGE.

COMMON OQUTCOM LUNOQUT, | 80132
LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , I PAR( 1)), (ICIR , 1PAR( 2)), (I GEQM ,|PAR( 3)),
(NANG I PAR( 4)), (MODANG I PAR( 5)), (KDIMJ , I PAR( 6)),
(IMT 1 7)), (NWORK , | PAR( 8)) . ( NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
(PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAI ),
(CATN , PAR( 4))

DI MENSI ON X(*)

IF (ITER EQ 0) WRI TE (LUNOUT, 10)
VIR TE (LUNOUT, 12) | TER, CHI SQ

IF (ITER EQ 0) RETURN
CALL ARRAY (X, NDI MJ)
CROSS SECTI ONAL PLOT PARALLEL TO THE X AXI S AT J = 15
NI =1
BMAX=999999.

BM N=999999.
| XY=0



CALL XYGRF (X, NDIMJ, NI,

BMVAX, BM N, | XY, I COR I L, I U)

c
RETURN
c
c
c
10 FORMAT(1X//)
12 FORMAT(' ITER,13," CHSQ,E12.3)
END
SSS EEEEE TTTTT U U PPPP
T U uUP P
SSS  EEE T U UPPPP
SE T U UP
SSS EEEEE T  UW P
I NTEGER PARAMETER ARRAY (| PAR)
I IPAR(1) DESCRI PTI ON
1 32 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 0 RECONSTRUCT | N A Cl RCULAR ARRAY
3 1 GEOVETRY FLAG
4 36 NUVBER OF PRQJECTI ON ANGLES
5 5 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND 2*PI
STARTI NG AT ZERO
6 67 NUMBER OF RAYS FOR EACH PROJECTI ON
7 1 TRANSM SSI ON' DATA
8 5000 DI MENSI ON OF THE FLOATI NG POI NT USERS BLANK COMMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
11 5 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
1 1.330 PIXEL WDTH IN UNITS OF PROJECTI ON BI N W DTH AT CENTER OF
ROTATI ON
2 33.000 LOCATI ON OF THE ROTATI ON AXI S I N THE PRQJECTI ON ARRAY
3 65.000 DI STANCE FROM SOURCE TO CENTER OF ROTATI ON FOR FAN BEAM I N
UNITS OF PRQJECTI ON BIN W DTH AT CENTER OF ROTATI ON
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF I NVERSE PROJECTI ON BI'N W DTHS
BLANK COVMON REQUI RED 36 ( 44)
BLANK COVMON REQUI RED 72 ( 110)
BLANK COVMON REQUI RED 108 (  154)
BLANK COVMON REQUI RED 242 ( 362)
BLANK COVMON REQUI RED 274 ( 422)

A TOTAL OF 47 ( 10 THRU 56)

47 PRQJIECTION BINS WLL BE USED OF WHI CH

MAXI MUM SI ZE OF BLANK COMMON THUS

OF THE 67 USER PRQJECTION BINS WLL BE USED

0 HAVE BEEN ZERCED BY THE PROGRAM

FAR= 274 FLOATING PO NT WORDS.

EEEEE N N DDDD SSS EEEEE U U PPPP
NN D D T U UP P
EEE NNND D SSS EEE T U UPPPP
E N NND D E T U UP
EEEEE N N DDDD SSS EEEEE T uw P
N N GG RRRR
C CO ONN NG GR R
C O ONNNG RRRR
C CO ON NG GR R
N GG R R
PARAMETERS FOR SUBROUTI NE CONGR
DESCRI PTI ON
I STP - 5 NUMBER OF | TERATI ON STEPS
IRLX - 1 | TERATI VE RELAXATI ON METHOD
1ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO
BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIECTI ON CONCAVE DI SK NO YES
PRJ PRQJECTI ON CONCAVE DI SK NO YES
BLANK COMMON REQUI RED 368 ( 560)
BLANK COMMON REQUI RED 1180 ( 2234)
BLANK COMMON REQUI RED 1992 ( 3710)

BLANK COVMMON REQUI RED 2804  ( 5364)
BLANK COVMMON REQUI RED 3616  ( 7040)
PPPP H H AM N N
HA AN N
PPPP HHHHH A A NN N
H AAAAA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 32 X 32 INTEGRATION FACTOR = 10  SCALING FACTOR =  0.752
NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARMWETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
X, Y - CENTER
AB - LENGTH OF AXIS OR SIDE A AND B
PH - ANGLE OF AXI'S CR SITE A
- I NTENSI TY
THE | PARENTHESI S | NDI CATES THE SCALED VALUE
X B PHI DENS
- BL@@ 00 , of
( 0.00),( _ 0.00)( 20.00),( 20.00) ( 6.65)
1 -E @@ .00 , .00
(1 0.00),( -500)( 5.00),( 500 ( 35.91)
1 - ELe@@ .57 .
( 5.00), ( 0.00)( 7.00),( 5.00) ( -5.32)
1 -E @@ 1.57 .00
( "-5.00),( 0.00)( 7.00),( 5.00) ( -5.32)
EEEEE N N DDDD PPPP H H AM N N
E NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XM N = 0. 00E+00 XMAX = 0. 43E+02 XSUM = 0. 2507E+04
R R AR AR AR AR R AR A AR R A
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
R AR AR AR AR R AR AR A A AR
. = + ) 1 z
0. 0000E+00 0.3192E+01 0.7874E+01 0. 1000E+02 0. 1149E+02 0.1319E+02 0. 1490E+02
z X A M o S ®
0. 1639E+02 0. 1745E+02 0. 1851E+02 0. 2085E+02 0. 2320E+02 0. 2468E+02 0. 2639E+02
® ® ® B B B B B
0.2788E+02 0.3107E+02 0.3490E+02 0. 3703E+02 0. 3873E+02 0. 4043E+02 0. 4192E+02
B
0. 4256E+02

PONOMOOO000O0 0000000000000 0000000000000000000
NNNNOOO0O000 0000000000000 0000000000000000000
PONOMOOO0000 0000000000000 0000000000000000000
NNNNOOO0O000 0000000000000 0000000000000000000

PONONOOO000O0 0000000000000 0000000000000000000
NNNNOOOO000 0000000000000 0000000000000000000

POIOROOOO000 0000000000000 000O000000000000000
NNNNUIO00000 0000000000000 0000000000000000000

PINONOOOOO0O 0000000000000 000O000000000000000
NNNNAOOOOOO 0OO0O0O0000000000000000000000000000

NN
COOOOOOO000 OO0OOOORINONNOOINAANINNIIOIOLAOOOOOO

PINMOOO0O0000 0000000000000 0000000000000000000
COOO00O000O000 COOCOOOUINNUINIUTUINWRREWNNNNN~NNUTO0000O

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
7
7
7

OIINOOOOO00O0 OO0OOOOOO0O0OOONANINIONANOOOOOOOOOOOO
NNNWOOO0000 O00OOO0OOOCONAUINNPIBUIANOOOOOOOOOOO
OOROOOOOO0O0O0 OO0OOOOOOOONINNIINNOINOINOOOOOOO0OOO
NNOOOOO0000 OO0OO0O00O0OOWONNNNNNVNOWOOOOOOOO0O
OROOOOOOO000 OO0OOOOOOORIPNONLANINOILOOOO0OO0OOO
NOFOOOOO0O000 OOO0OOOOORONNNNWRREWNNNNORO000000O
NOOOOOOOO000 O0OOOOOORMINIAINRRERENOIOOIOROOO0OO0O00O
WOOOOOOOO00O OOOCOOO0OONNNUDWWWWRUINNNOOOOO0O0O
COOOOOO0000 OO0OOOOONINNPRRRERPEERAOIOIOIOINOOOOCOOO
COOO00O000O000 COOCOOOOWNNNNUWRWPRWWINNNINWOOOODOOO
COOOOOO0000 O0OOOOOINNMNPIRRERPEAOIOIOININOOOO0OO0
COOO00O000O000 COOCOOONONNNNUWPWRWWINNNINONOOOO0O
COOOOOOO0000 OOOOOONININRAINRERENIOIIOONOCOOCOOO
COOO0O0O00O0O000 OOOCOOORANNNNNUIOWWWWOUINNNNNEOO0O0O00O

©000000000000000000

00000000000 Co0C0CNe

COOO00O000O000 OOOCOOOXNUIONPOUINNNNNNNNNNNVOOOOO O



6. 6. 6.
6. 6. 6.
6. 6. 6.
6. 6. 6.
6. 6. 6.
6. 6. 6.
6. 6. 6.
22.5 22. 9.
42.6 42.6 39.
42.6 42.6 42.6 2
42.6 42 2

IS
©Nr
COO00O0OXWNUIOMPO U~~~ N~~~
COLOOOPOIIONNOOITNALNOOD
COO0OOOUINNUITUIUTNW I W~~~
COLOOONIINDOINEREENOG
COOOOO B~~~ U WL W WU~
COLOOOOIINMORERRRERERAD
COOOOONO~NNNUIWW LW WO~
COLOOOONIIORERRREREREAD
COO0O0OOOW=IN~NNUIWWLW WU~
COPOOOOORIDOINEREENOG
COOO0O0OOOO~N~NNUIOWWWW® U~

0000000000000 00O00000000000000000 O00OCOPNUIODND D UI~~ N~~~ =~
0000000000000 00O00000000000000000 O00OCOPNUIODNO D UI~~ N~~~ =~

COPOOOOOO0OO00O000O0000000000000 OO0OOCoMNM!
COPOOOOOOOO000O0000O000000000000 CO00O00Nm

BLANK COMMON REQUI RED 3648 ( 7100)

BLANK COMMON REQUI RED 3616 ( 7040)

ITER 0
ITER 1

CHI SQ
CHI SQ

0. 208E+08
0. 449E+07

XMN = 0.00E+00 XMAX = 0. 11E+02

Hk kA kR KRRk KRRk KRR KRR K KKK

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

0. 0000E+00 0. 8412E+00 0. 2075E+01 0. 2636E+01

zZ X A M
0. 4318E+01 0. 4599E+01 0.4879E+01 0.5496E+01

2] (3] (2] [
0. 7347E+01 0. 8188E+01 0.9197E+01 0. 9758E+01

| ]
0. 1122E+02

XYGRF PRI NTOQUT

SYMBOL M NI MUM NMAXI MUM
X 0. 201E+01 0. 702E+01
PLOT RANGE 0. 201E+01 0. 702E+01
11X
2 1 XXX
31 XXXXX
4 1 XXXXXXXX
5 |nanananax
6
7 |nananananan«n«n«m
8 |n«n«n«n«n«n«n«n«n«n«m
9

000000000 r0000NNRIDOD
000000000 N~®E -~

=++++) ) ) ) HH+

E AR KRR AR AR KRR R AR AR KK

COPOOOOOOONIINIIDHOD D
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o
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B
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COPOOOOOO0O0000000000
0000000000000 00000000

15.

COPOOOOOO0O0000000000
0000000000000 00000000

COPOOOOOO0O0000000000
0000000000000 0O0000000

) 1 z
0. 3477E+01 0. 3926E+01

B B
0. 1066E+02 0. 1105E+02

© ) )
0. 6505E+01 0. 6954E+01

30 | XXXXX
31 1 XXX
32 IX
ITER 2 CHSQ 0.893E+06
XM N = -0.15E+01 XMAX = 0. 32E+02 XSUM = 0. 2449E+04
R AR AR AR AR A AR A AR R A
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. .
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. = + ) 1 z
-.1489E+01 0.1032E+01 0.4730E+01 0. 6410E+01 0. 7587E+01 0.8931E+01 0. 1028E+02

4 X A o o 2]
0. 1145E+02 0. 1229E+02 0. 1313E+02 0. 1498E+02 0. 1683E+02 0. 1801E+02 0. 1935E+02

2] (2] (2] [ B B B
0. 2053E+02 0. 2305E+02 0. 2607E+02 0.2775E+02 0. 2910E+02 0. 3044E+02 0. 3162E+02

]
0. 3212E+02

XYGRF PRI NTQUT

SYMBOL M NI MUM NMAXI MUM | NTERCEPT
X - 0. 773E+00 0. 130E+02 THE Y- I NTERCEPT = 15.
PLOT RANGE - 0. 773E+00 0. 130E+02

ITER 3 CHISQ 0.323E+06

XMN = -0.19E+01 XMAX = 0.41E+02 XSUM = 0. 2469E+04

KRR KRR KK AR KA AR KA KA A KK




-.1885E+01 0. 1346E+01 0.6085E+01

zZ X A
0. 1470E+02 0. 1578E+02 0. 1686E+02

E kAR kKRR AR KRR KRR KKK R R AR

*
*
*
*
*

= + ) 1 z
0. 8240E+01 0. 9748E+01 0. 1147E+02 0. 1319E+02

o © © 2]
0.1923E+02 0. 2160E+02 0. 2310E+02 0. 2483E+02

2] () (3] [ B B B B
0. 2634E+02 0. 2957E+02 0. 3344E+02 0. 3560E+02 0. 3732E+02 0. 3905E+02 0. 4055E+02

| ]
0. 4120E+02

XYGRF PRI NTQUT

SYMBOL M NI MUM NMAXI MUM
- 0. 543E+00 0. 110E+02
PLOT RANGE - 0. 543E+00 0. 110E+02
1 1XXX
2 1XX
31X
4 IX
5 1 XXX
6 1 XXXXXXXXX
7 1 XXROXKIKKKKKKXKXRXKKX
8 1 XXXXXKIIIKKIKIKIKIKKIKKXKIKXX
9 1 XXRXKXKIIKKKIKKKIKIKKKXXXKXK

ITER 4 CH SQ

XMN = -0.20E+01

0. 137E+06

XMAX =

0. 46E+02

| NTERCEPT
THE Y- | NTERCEPT =

XSUM = 0. 2510E+04

B

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

E kAR KRR R KRR R AR AR R KK

-.2020E+01 0.1600E+01 0. 6910E+01 0. 9323E+01

4 X A M
0. 1656E+02 0. 1777E+02 0. 1898E+02 0. 2163E+02

2] () (3] [
0. 2960E+02 0. 3322E+02 0.3756E+02 0. 3997E+02

]
0. 4625E+02

XYGRF PRI NTOQUT

SYMBOL M NI MUM
X -0. 142E+00
PLOT RANGE -0. 142E+00
11 XXXXXX
2 1 XXXX
3 1XX
4 11X
5 1XX
6 1
7
8
9
10 1 XXXKXXXXXXX
11 1 XXX

NMAXI MUM
0. 858E+01
0. 858E+01

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

15.

+ ) 1 z
0. 1101E+02 0. 1294E+02 0. 1487E+02

o © © )
0. 2429E+02 0. 2598E+02 0. 2791E+02

B B B
0. 4190E+02 0. 4383E+02 0. 4552E+02

| NTERCEPT
THE Y- | NTERCEPT =

15.

ITER 5 CH SQ

XMN = -0.26E+01

-.2615E+01 0. 1107E+01

4 X
0. 1650E+02 0. 1774E+02

2] (2] ) [
0. 2990E+02 0. 3362E+02 0. 3809E+02 0. 4057E+02

]
0. 4702E+02

XYGRF PRI NTOQUT
SYMBOL

X
PLOT RANGE

27 |

28 11X

29 11X

30 | XXXXX

31 1 XXXXXXXX
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BLANK COMMON REQUI RED

BLANK COMMON REQUI RED
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MAXI MUM SI ZE OF BLANK COMMON THUS FAR=
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*
*
*
*
*
*
*
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A M
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M NI MUM
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1898
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(
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3552)

2076)
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XSUM = 0. 2502E+04

o o )
0. 2444E+02 0. 2618E+02 0. 2816E+02
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THE Y- I NTERCEPT = 15.

3648 FLOATING POl NT WORDS.

+ ) 1 z
0. 1079E+02 0. 1277E+02 0. 1476E+02

B B B ]
0. 4256E+02 0. 4454E+02 0. 4628E+02
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44)
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PI XEL WDTH IN UNITS OF PRQJECTI ON BI N W DTH AT CENTER OF
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]

FAN BEAM
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| TERATI VE RELAXATI ON METHOD
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X
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B

A
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XYGRF PRI NTOQUT

SYMBOL M NI MUM NMAXI MUM
X 0. 203E+01 0. 707E+01

PLOT RANGE 0. 203E+01 0. 707E+01

11X

2 1 XXX

3 1 XXXXX

4 I XXXXXXXX

5

6 I XXXXXXXXXXXXXXXXXXX

7 I XXXXXXXXXXXXXXXXXXXXXXXXXXX

8

9 I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

0. 32E+02

| NTERCEPT
THE Y- | NTERCEPT =

XSUM = 0. 2458E+04

B

30 1 XXXXX

31 I XXX

32 11X

ITER 2 CHSQ 0.895E+06

XMN = -0.15E+01 XMAX =
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

- = +
-.1503E+01 0. 1037E+01 0.4762E+01 0. 6455E+01 0. 7641E+01

4 X A o
0. 1154E+02 0. 1238E+02 0. 1323E+02 0. 1509E+02 0. 1695E+02

E kAR R KRR AR KRR KRR AR AR R KK

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

15.

© ©
0. 1814E+02 0. 1949E+02

) 1 z
0. 8995E+01 0. 1035E+02

2] () (3] [ B B B B
0. 2068E+02 0. 2322E+02 0.2627E+02 0. 2796E+02 0. 2931E+02 0. 3067E+02 0. 3185E+02

]
0. 3236E+02

XYGRF PRI NTOQUT

SYMBOL M NI MUM
-0. 777E+00
PLOT RANGE -0. 777E+00
1 1XX
21X
31X
4 11X
5 1 XXXX
6 1 XXXXXXXXXX
7 1 XXOOKXKKKKXRXKXX
8 1 XXXOKXKOKIKKKKKKXKXKXKXX
9 1 XXROKXKIKIIKKKKKXKXKXX

NMAXI MUM
0. 130E+02
0. 130E+02

| NTERCEPT
THE Y- | NTERCEPT =

15.

ITER 3

XMN = -0.

-. 1750E+01
4
0. 1487E+02
2]
0. 2653E+02

]
0. 4142E+02

CHISQ 0. 322E+06
17E+01 XVAX = 0. 41E+02 XSUM = 0. 2477E+04
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. .
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2]
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XYGRF PRI NTQUT

A M o ©
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(2] [ B B
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2] 2]
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B
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THE Y- I NTERCEPT = 15.

ITER 4
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0. 1660E+02
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* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
AR KKK AR KA KRR I E KRR E A A A KKK
- = + )

0.1567E+01 0. 6903E+01 0.9328E+01 0.1103E+02 0.

X
0. 1782E+02

A M o o
0. 1903E+02 0. 2170E+02 0. 2436E+02 0.

1 z
1297E+02 0. 1491E+02

)
2606E+02 0. 2800E+02

(2] ) [ B B B ]
0. 3334E+02 0. 3770E+02 0.4013E+02 0. 4207E+02 0. 4401E+02 0. 4571E+02
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(
(
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3522
2710
1898

1 XXOOKXXXXXXK

1 XXXXXXX

31
32

BLANK COMMON REQUI RED
BLANK COMMON REQUI RED
BLANK COMMON REQUI RED

3652 FLOATING POl NT WORDS.
GGG RRRR
GR R
RRRR
G R R
GG R R
0. 2511E+04

& 3
3] b
zZ2zzz M 1 M
ooo = X
¢ m m g ¢ i
i ooo I x
[ o o X
c ¢ 32 g % = :
o 00O I H
- - m 2
© ~ X [aYaYa) M
E o E m m 8 1 M
@ coo W W H
% zzzgz o s M
a o w zZ E
E E N zz2zzz w
= 5 7 8.8 B g4
3 3 = wow o L S
W R
g <
g ;
w w g S
o [ x

2]
]

2]
B

1279E+02 0. 1478E+02

0.
©
B

)

+
o
B

. 2687E+01 0. 1056E+01 0. 6547E+01 0. 9043E+01 0. 1079E+02

M
[

AR AR KA AR R KA KRR KA KRR IH A A KKK

A
(2]

X

0. 1653E+02 0. 1778E+02 0. 1903E+02 0. 2177E+02 0. 2452E+02 0. 2626E+02 0. 2826E+02
2]

0.3001E+02 0. 3375E+02 0.3824E+02 0.4074E+02 0. 4274E+02 0. 4473E+02 0. 4648E+02

0. 4723E+02

4
2]
]

COWHOHONNMOWNNDINDOANATIINMONO

dHOCCCHENBNENNUBSMEBNSdBEBmo-HScoo

] IR TS
HOHATNMOANTITOWOLNNNDMTNDM oM ©ON
CCCCCCMNEBONRGMANCSSANBESFBBNSSSHSH
OWOMANNMNOONMOVOHOAOODONMMM T O
SHHiC0COYC8HBBNTHOOCSONMBEFBFSSSSSSO
ONOEOIVATIOAODDVOOWNNMOHNDOOITMOTO

CO-iCCCHMNGONT A0 SCmHMENEBEAS3S3333

OTOMONAAAATDOMPDON DD HDM T DM OO OO
CHOOHHOCHEBOINCM NG ETSSSSSHS 3
CONMHNTNOHNAOCOMODOMNOOOOTNDIDMOO

0080000000 NBBEEBBNCSCCCS0HOSSSSa
COCO0O0VAHNYINOOWMONDII~NAN—HONDONDOOOO
SC08H0000680606-H0080006HE080883880
COC0OENOWEUVIPATHMONOOONHOMOOOOO
0080866006808 6060H000H0S0688883880
COCOO0ONTMOHDATDOHODIIONMONOOOOOO

8000000000000 08030000803C383383

COOO0O0OONMNNHONHMMNOWOHOO0000000
0080800000808 6000660H0S00680883880
COOO0O0OOOOWMHANLNIVANNMNOMOOOOO00O0O0O

8000000000080 080800C00803CS383333

0000000000000V HOMITTOOOOOOO0O0O0O

coocoococonm

cdoccscosssa

coocococo~vm

15.

| NTERCEPT
THE Y- | NTERCEPT

NMAXI MUM
0. 844E+01
0. 844E+01

M NI MUM
-0. 166E+00
-0. 166E+00

| ]

0. 4644E+02
XYGRF PRI NTOQUT
SYMBOL

PLOT RANGE

mexm % 58 mxmwm

)

1279E+02 0. 1478E+02
)

©

0. 2511E+04
0

XSUM
o

M

0. 47E+02
. 2687E+01 0. 1056E+01 0. 6547E+01 0. 9043E+01 0. 1079E+02

B
D

XMAX
A

0. 773E+05

CHI SQ
X

-0.27E+01

ITER 5

XM N

4

0. 1653E+02 0. 1778E+02 0. 1903E+02 0. 2177E+02 0. 2452E+02 0. 2626E+02 0. 2826E+02

15.

B
| NTERCEPT
THE Y- | NTERCEPT =

NMAXI MUM

0. 725E+01
0. 725E+01

[

(3]

M NI MUM
- 0. 802E+00
- 0. 802E+00

(3]

i 5

X

PLOT RANGE

0. 3001E+02 0. 3375E+02 0.3824E+02 0.4074E+02 0.4274E+02 0. 4473E+02 0. 4648E+02

0. 4723E+02
XYGRF PRI NTOQUT
SYMBOL

2]
]
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[elelel O 000000 O

[elelel
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o000 000

(e}

[elelelel

10
12

PROGRAM XATEN
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLES 8, 9, AND 10

THE PROGRAM XATEN RECONSTRUCTS ATTENUATED DATA USI NG
ATTENUATI ON FACTORS WHI CH ARE EVALUATED FROM THE RECONSTRUCTI ON
OF THE ATTENUATI ON COEFFI Cl ENTS FROM PRQJECTI ONS OBTAI NED FROM
A TRANSM SSI ON' SCAN.

DI MENSI ON B(4096) , AG( 72)
COVWWON/ TYPE/ LTYPE
COVMON/ BLANK/ WORK( 18000)
COVMON/ QUTCOM LUNQUT, | 80132
LUNQUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG

=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),
1 (NANG | PAR( 4)),(mNG|PAR( 5)), (KDIMJ ;| PAR( 6)),
2 (IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
3 (ISTmEIPAR(lO)),(IPRINT,IPAR(ll)),(LUNATN,IPAR(lZ)),
4 (PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BRF, PRF, BRFA, PRFA

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

CATN=0.

OPEN QUTPUT FILE AND SCRATCH FI LE FOR ATTENUATI ON FACTORS

OPEN ( LUNOUT, FI LE=" E08. QUT' , FORM=" FORMATTED )
OPEN ( LUNATN, FI LE=" E08. TMP' , FORM=" UNFORMATTED' , STATUS=" SCRATCH )

IMT=1
LTYPE=1
CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR A
TRANSM SSI ON SCAN

| ZER=0
CALL GRADY (B, PRF, BRF, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE ATTENUATI ON COEFFI Cl ENTS
NVAT=NDI MJ** 2
KK1=1

K1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE' ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MJ
I SUBL=NIVAT- J* NDI MU+KKL
| SUB2=NVAT- J* NDI MJ+KK2
VIR TE (LUNOUT, 20) (B(1),
KK1=KK2+1

1 =1 SUBL, | SUB2)

MODANG=5

I M T=0

LTYPE=2

CALL SETUP (I PAR PAR, AG

EVALUATE THE ATTENUATI ON FACTCRS
CALL EVATN (B)

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR AN EM SSI ON SCAN
WHI CH | S CORRECTED FOR ATTENUATI ON

| ERR=0
| ZER=0
CALL GRADY (B, PRFA, BRFA, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 26)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE TRANSVERSE SECTI ON FOR THE
EM SSI ON SCAN

K
KU=NDI MJ/ 15+1
DO 16 K=1, KU

VIRI TE' ( LUNOUT, 18)

14
16

[eXele]

0000000000000 000O O O

an wNEe

B
[EYSYERRNT- )

INFATNT

BLANK COMMON REQUI RED 72 (

BLANK COMMON REQUI RED 144 (

BLANK COMMON REQUI RED 216 (

BLANK COMMON REQUI RED 416 (

BLANK COMMON REQUI RED 480 (

KK2=M N( 15* K, NDI MJ)
DO 14 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NIAT- J* NDI MI+KK2
VIR TE (LUNOUT, 22) (B(1),
KK1=KK2+1

CLOSE ( LUNOUT)
CLOSE (LUNATN)

| =1 SUBL, | SUB2)

FORMAT(1X/ ////11)

FORMAT( 1X, 15F5. 3)

FORMAT( 1X, 15F5. 1)

FORMAT( 1}/ /* RECONSTRUCTI ON FOR THE TRANSM SSI ON SCAN )

FORMAT( 1X//* RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ',
1 ATTENUATI ON' )

END

SUBRQUTI NE GETUM (M DATA, ERR)

I MPLI CI' T DOUBLE PRECI SI ON (A-H, O 2)
SAVE

Tt

* RECLBL DP VERSI ON 2. JuLY91 *

KRR KR AR KK AR AR KA AR K KA AR KA A AR KH AR I A RA AR AR HAA K

EXAMPLE 8

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
AN ELI PI CAL SOURCE PHANTOM AND ELI PI CAL ATTENUATOR OF THE SAME

LTYPE = 1 GETUM RETURNS TRANSM SSI ON DATA OF THE
ATTENUATOR
LTYPE = 2 GETUM RETURNS ATTENUATED PRQJECTI ON DATA

OF THE SOURCE

DI MENSI ON DATA( *) , ERR( *)

COVMON/ TYPE/ LTYPE

DI MENSI ON ITYPE(Z) 2(2), X1(2), Y1(2), AL(2), BL(2), PHI (2)
DATA 2/ . 075, 3

DATA X1/0. , 0. s

DATA Y1/0.,0./

DATA A1/ 40, 40./

DATA B1/60. , 60. /

DATA PHI /0., 0./

IF (LTYPE. EQ 1) THEN

| TYPE(1) =1
CALL PHANL (1,1TYPE, Z, X1, Y1, AL, BL, PHI,

ELSE
I TYPE(1) =-1
| TYPE( 2) =1
CALL PHANL (2,1 TYPE, Z, X1, Y1, AL, BL, PHI,

ENDI F

DATA, M

DATA, M

RETURN
END

SSS EEEEE TTTTT U
S E U
SSS EEE

——

U
S E u
SSS EEEEE T uuu

| NTEGER PARAMETER ARRAY (| PAR)
| PAR(1)

64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
1 RECONSTRUCT | N A SQUARE ARRAY
0 GEQVETRY FLAG
PARALLEL BEAM GEQVETRY
72 NUMBER OF PRQJIECTI ON ANGLES
4 MODE FOR PRQJIECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND PI
STARTI NG AT ZERO
100 NUMBER OF RAYS FOR EACH PRQJECTI ON
TRANSM SSI ON DATA
DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
5 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMMON WHENEVER CHANGED
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
3 LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

DESCRI PTI ON

1
18000
2

FLOATI NG PO NT PARAMETER ARRAY ( PAR)
PAR(1)
1. 000

DESCRI PTI ON

PI XEL WDTH IN UNITS OF PRQJECTI ON BI N W DTH

LOCATI ON OF THE ROTATI ON AXI'S | N THE PRQJECTI ON ARRAY
NOT APPLI CABLE (NOT FAN BEAM GEQVETRY)

CONSTANT ATTENUATI ON COEFFI CI ENT I N UNI TS

OF I NVERSE PRQJECTI ON BIN W DTHS

110)

220)

330)

640)

740)



A TOTAL OF 92 ( 5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

92 PRQJECTION BINS WLL BE USED OF WVHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 480 FLOATI NG PO NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP -
NN ND D T U UP P -
EEE NNND D SSS EEE T U UPPPP -) -
N NND D T U UP -- -
EEEEE N N DDDD SSS EEEEE T uw P -1 -
>
[cee) Y Y >
G GR RA AD D YY A
G RRRR A AD D Y - -
G GGR R D D Y
GG R RA A DDDD Y

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

AR KK AR KA KR EE KA KKK

PARAMETERS FOR SUBROUTI NE GRADY + ) 1 z
. 1597E-01 0. 1898E-01 0. 2241E-01 0. 2585E-01

o

-.4238E-02 0.2210E-02 0.1167E-01

DESCRI PTI ON

I STP - 15 NUMBER OF | TERATI ON STEPS 4 X A M o o 2] 2]
IRLX - 1 | TERATI VE RELAXATI ON METHOD 0.2886E-01 0.3101E-01 0.3316E-01 0.3789E-01 0.4262E-01 0.4563E-01 0. 4907E- 01
1ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO

2] ) (2] [ B B B

0.5208E-01 0.5852E-01 0.6626E-01 0.7056E-01 0. 7400E-01 0. 7744E-01 0. 8045E- 01
BLANK COMMON REQUI RED 516 ( 1004)

]
BLANK COMMON REQUI RED 1675 ( 3213) 0.8174E-01

BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM

BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO

PRJ PRQJECTI ON UNI FORM SQUARE NO NO
.0010. 0000. 0010. 0010. 001-. 0020. 0000. 0000. 0000. 0010. 0020. 0010. 0010. 0010. 000
.001-.0010. 0000. 0000. 0000. 0000. 000- . 0010. 0000. 0000. 0000. 0000. 0010. 0000. 000

BLANK COMMON REQUI RED 1859 ( 3503) .0000. 0000. 0000. 000- . 0010. 0000. 000- . 0010. 0000. 0000. 000- . 0010. 0010. 0010. 000
.0000. 0010. 0000. 0000. 0000. 0000. 0000. 0000. 0000. 0000. 0000. 0000. 0000. 0010. 001
.0010. 0010. 0000. 0000. 0000. 000- . 0010. 0000. 0010. 0010. 0000. 0000. 0000. 0000. 001

BLANK COMMON REQUI RED 5955 ( 13503) .0000. 0010. 0000. 0010. 0000. 000- . 0020. 0000. 0010. 0010. 0000. 0000. 0010. 000- . 001
. 000-.0010. 0010. 0010. 0010. 000- . 0010. 0000. 0010. 0010. 0010. 000- . 001- . 002-. 002
.0000. 0000. 0010. 0010. 0010. 000- . 001-. 001-. 001-.0010. 0000. 0000. 0000. 0000. 000

BLANK COMMON REQUI RED 10051 ( 23503) .0010. 0010. 0000. 0000. 0010. 000- . 001-. 002- . 0020. 0000. 0000. 0010. 0020. 000- . 002
.001-.001-.001-.0010. 0000. 0010. 000- . 0010. 0000. 0010. 0010. 000- . 001- . 002-. 001
. 001-.0020. 0000. 0000. 0000. 0010. 0010. 0000. 0010. 000- . 001- . 0020. 0000. 002- . 002

BLANK COMMON REQUI RED 14147 ( 33503) .002-.0010. 0000. 0010. 0010. 0010. 001-. 001-. 001-.0010. 0000. 001-. 001-.0020. 000
.0010. 0010. 0000. 0000. 0010. 000- . 001-. 0020. 0000. 0020. 001- . 0020. 0000. 000- . 002
. . . . . . .001-.0010. 0010. 0000. 0000. 000

BLANK COMMON REQUI RED 14155 ( 33513) .0010. 000- . 0030. 0000. 0010. 0010. 001-. 001-. 003-. 0010. 002- . 0010. 000- . 0020. 004

.0000. 0000. 000- . 0010. 0020. 002- . 001-. 002-. 0010. 001-. 0020. 001-. 0010. 0000. 010
.0000. 0010. 001-. 001-. 0010. 0000. 0010. 001-. 002- . 0020. 001- . 0030. 0020. 0030. 020
.0010. 0010. 001-. 003-. 0020. 0010. 0020. 001- . 003-. 001-. 0020. 0010. 0010. 0070. 039
.002-.001-.0010. 000-. 0010. 0010. 0000. 0000. 000- . 0040. 000- . 0010. 0030. 0120. 055
.0020. 0000. 0010. 002- . 001-. 0020. 0010. 002- . 003-. 001-. 0010. 0010. 0030. 0230. 062
.0010. 0000. 0020. 001-. 002-. 0010. 001-. 001-. 001-.0010. 0000. 0010. 0050. 0350. 069

BLANK COMMON REQUI RED 14147 ( 33503)

FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - SQUARE
FOR ENTPY FCN I S EVALUATED BY THE SUBROUTI NE DULFC

OO00O00O0!' ' OO0OO0O0O0O00O0!' ' OOOOO0OOO0O
o
o
2

i 5
o
o
=
o
o
2
o
o
o
IO
o
o
2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
IO

ITER 0 FCN 0. 314E+05 .001-.0010. 0000. 0010. 001-. 001-.0020. 0010. 000- . 0030. 0000. 0030. 0100. 0470. 071
ITER 1 FCN 0. 230E+04 .003-.001-.0020. 0010. 002- . 004- . 0010. 002- . 002- . 002- . 0020. 0020. 0160. 0560. 073
ITER 2 FCN 0. 320E+03 .0000. 000- . 0010. 000- . 0010. 0000. 000- . 0010. 002- . 0030. 0000. 0030. 0250. 0640. 073
ITER 3 FCN 0. 158E+03 .0000. 0020. 000- . 0030. 0000. 002- . 0020. 0010. 001-. 002-. 0020. 0060. 0310. 0690. 077
ITER 4 FCN 0. 897E+02 .0020. 001- . 001-. 0020. 0010. 001-. 0010. 0000. 0000. 000- . 0030. 0050. 0380. 0690. 075
ITER 5 FCN 0. 593E+02 . 000-.0010. 0010. 000- . 0010. 0000. 001-. 0040. 003- . 001-. 0010. 0090. 0460. 0720. 075
ITER 6 FCN 0. 418E+02 -.001-.0020. 0020. 002- . 0020. 0010. 001-. 0030. 0000. 001-. 0010. 0120. 0510. 0730. 076
ITER 7 FCN 0. 314E+02 0. 0010. 0000. 0000. 0010. 000- . 001-. 0010. 000- . 0040. 003- . 0030. 0150. 0540. 0710. 076
ITER 8 FCN 0. 245E+02 0. 0020. 002-. 002- . 0010. 003-. 0030. 0000. 000- . 0040. 0030. 0000. 0130. 0580. 0710. 075
ITER 9 FCN 0. 198E+02 0.0010. 001-. 0010. 0000. 001-. 0010. 000- . 001-.001-.0010. 0040. 0100. 0620. 0730. 075
I TER 10 FCN 0. 164E+02 0.001-.0010. 0010. 000- . 0020. 001-. 0020. 0000. 001-. 0040. 0060. 0100. 0610. 0730. 076
I TER 11 FCN 0. 139E+02 0.001-.0010. 0010. 000- . 0020. 001- . 0020. 0000. 001-. 0040. 0060. 0100. 0610. 0730. 076
I TER 12 FCN 0. 120E+02 0.0010. 001-. 0010. 0000. 001-. 0010. 000-. 001-. 001-.0010. 0040. 0100. 0620. 0730. 075
I TER 13 FCN 0. 105E+02 0. 0020. 002- . 002-. 0010. 003-. 0030. 0000. 000- . 0040. 0030. 0000. 0130. 0580. 0710. 075
I TER 14 FCN 0. 935E+01 0. 0010. 0000. 0000. 0010. 000- . 001-. 0010. 000- . 0040. 003- . 0030. 0150. 0540. 0710. 076
I TER 15 FCN 0. 840E+01 001-. 0020. 0020. 002-. 0020. 0010. 001-. 0030. 0000. 001-. 0010. 0120. 0510. 0730. 076

BLANK COMMON REQUI RED 13963 ( 33213)

BLANK COMMON REQUI RED 9867 ( 23213)

BLANK COMMON REQUI RED 5771 ( 13213)

BLANK COMMON REQUI RED 1675 ( 3213)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 14155 FLOATI NG PO NT WORDS.

EEEEE N N DDDD [cee) Y Y 0010. 0010. 0000. 0000. 0010. 000- . 001-. 002-. 0020. 0000. 0000. 0010. 0020. 000- . 002
N D D G GR RA AD D YY 0000. 0000. 0010. 0010. 0010. 000- . 001-. 001-. 001-.0010. 0000. 0000. 0000. 0000. 000

EEE NNND D G RRRR A AD D Y 000-. 0010. 0010. 0010. 0010. 000- . 0010. 0000. 0010. 0010. 0010. 000- . 001-. 002- . 002
D D G GGR R D D Y 0000. 0010. 0000. 0010. 0000. 000- . 0020. 0000. 0010. 0010. 0000. 0000. 0010. 000- . 001

EEEEE N N DDDD GG R RA A DDDD Y 0010. 0010. 0000. 0000. 0000. 000- . 0010. 0000. 0010. 0010. 0000. 0000. 0000. 0000. 001

OCO000000O0! ' OOOOOO000 ! ' OO000O !
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RECONSTRUCTI ON FOR THE TRANSM SSI ON SCAN ©0010. 0000. 0010. 0010. 001- . 0020. 0000. 0000. 0000. 0010. 0020. 0010. 0010. 0010. 000

XMN = -0.42E-02 XMAX = 0.82E-01 XSUM = 0. 1416E+03

T
.0010. 0000. 0010. 0020. 000-. 0010. 0010. 001-. 0010. 0010. 0020. 0010. 0000. 0020. 002
.001-.0020. 0000. 0000. 000- . 002-. 001-. 001-.0010. 0000. 0010. 0010. 0030. 0060. 010
. . . . 000-.0010. 000-. 001-.0010. 0010. 0040. 0060. 0140. 0250. 0380. 051
.001-.001-.0010. 000-. 0010. 0010. 0010. 0010. 0030. 0100. 0290. 0500. 0640. 0690. 070
.0010. 0000. 001-. 001-. 002-. 003-. 0010. 0070. 0220. 0480. 0640. 0700. 0730. 0750. 075
. . .0030. 0000. 0030. 0100. 0330. 0600. 0700. 0770. 0770. 0760. 0760. 076
.0030. 0000. 0020. 0000. 0010. 0100. 0370. 0640. 0750. 0740. 0770. 0790. 0780. 0760. 075
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ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
YES NO

BCK BACKPRQIJECTI ON UNI FORM SQUARE
SSS EEEEE TTTTT U U PPPP PRJ PRQJIECTI ON UNI FORM SQUARE YES NO
E T U UP P
SSS EEE T U UPPPP
S E T U UP BLANK COMMON REQUI RED 5406 ( 12436)
SSS EEEEE T uw P
BLANK COMMON REQUI RED 9502 ( 22436)
BLANK COMMON REQUI RED 13598 ( 32436)
I NTEGER PARAMETER ARRAY (| PAR)
| I PAR(1) DESCRI PTI ON BLANK COMMON REQUI RED 17694 ( 42436)
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 1 RECONSTRUCT I N A SQUARE ARRAY BLANK COMMON REQUI RED 17710 ( 42456)
3 0 GEQVETRY FLAG
PARALLEL BEAM GEQVETRY
4 72 NUMBER OF PRQIECTI ON ANGLES BLANK COMMON REQUI RED 17694 ( 42436)
5 5 MODE FOR PRQJIECTI ON ANGLE | NPUT ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*P| FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - SQUARE
STARTI NG AT ZERO FOR ENTPY FCN | S EVALUATED BY THE SUBROUTI NE DULFC
6 100 NUMBER OF RAYS FOR EACH PRQIECTI ON ITER 0 FCN 0. 484E+09
7 0 EM SSI ON DATA ITER 1 FCN 0. 609E+08
8 18000 DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK ITER 2 FCN 0. 180E+08
9 2 NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE ITER 3 FCN 0. 108E+08
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST) ITER 4 FCN 0. 685E+07
11 5 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES) ITER 5 FCN 0. 460E+07
PRI NT REQUI RED FLOATI NG POI NT BLANK COMMON VWHENEVER CHANGED ITER 6 FCN 0. 322E+07
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS ITER 7 FCN 0. 236E+07
12 3 LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE ITER 8 FCN 0. 180E+07
ITER 9 FCN 0. 141E+07
I TER 10 FCN 0. 114E+07
I TER 11 FCN 0. 949E+06
I TER 12 FCN 0. 803E+06
FLOATI NG PO NT PARAMETER ARRAY ( PAR) I TER 13 FCN 0. 691E+06
I TER 14 FCN 0. 603E+06
| PAR(1) DESCRI PTI ON I TER 15 FCN 0. 532E+06
1 1.000 PI XEL WDTH IN UNI TS OF PRQJECTI ON BI N W DTH
2 50. 500 LOCATI ON OF THE ROTATI ON AXI'S | N THE PRQJECTI ON ARRAY BLANK COMMON REQUI RED 17510 ( 42146)
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOVETRY)
4 0.000 NA CONSTANT ATTENUATI ON COEFFI CIENT IN UNI TS
OF I NVERSE PRQJECTI ON BIN W DTHS BLANK COMMON REQUI RED 13414 ( 32146)
BLANK COMMON REQUI RED 72 ( 110) BLANK COMMON REQUI RED 9318 ( 22146)
BLANK COMMON REQUI RED 144 ( 220) BLANK COMMON REQUI RED 5222 ( 12146)
BLANK COMMON REQUI RED 216 ( 330) NMAXI MUM SI ZE OF BLANK COMMON THUS FAR= 17710 FLOATI NG PO NT WORDS.
BLANK COMMON REQUI RED 416 ( 640)
EEEEE N N DDDD GGG RRRR  AAA DDDD Y Y
E NN ND D G GR RA AD D YY
BLANK COMMON REQUI RED 480 ( 740) EEE NNND D G RRRR A AD D Y
E N NND D G GGR R D D Y
EEEEE N N DDDD GGG R RA A DDDD Y
A TOTAL OF 92 ( 5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED
92 PRQJECTION BINS WLL BE USED OF WVHICH 0 HAVE BEEN ZERCED BY THE PROGRAM RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ATTENUATI ON
MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 14155 FLOATI NG PO NT WORDS. XM N = -0.30E+01 XMAX = 0. 35E+02 XSUM = 0. 5690E+05
EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
NN D E T U UP P T
EEE NNND D SSS EEE T U UPPPP B st ) Rl T
N NN D T U UP L T P LR
EEEEE N N DDDD SSS EEEEE T uw P -- - - - - - - -
EEEEEV V AAA TTTTT N N -- - - -C
E V VA A T N N - -- -
EEE VV A A T NNN .- - --
E VV AMAA T N NN --
EEEEE vV A A T N N -
>
BLANK COMMON REQUI RED 4576 ( 10740) >

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 14155 FLOATI NG PO NT WORDS.

EEEEE N N DDDD EEEEEV V AM TTTTTN N >
NN N D V VA A T N N
EEE NNND D EEE VV A A T NNN
N NN D VV AMA T N W
EEEEE N N DDDD EEEEE V A A T N N

»: > -

leee] Y v . .

G GR RA AD D YY .

G RRRR A AD D Y .

G GGR R D D Y .

@GR RA ADDD Y - - .

S- -==4)) 4==-

B L

PARAMETERS FOR SUBROUTI NE GRADY - = + ) 1 z
-.2954E+01 -.9939E-01 0.4087E+01 0.5990E+01 0. 7322E+01 0. 8844E+01 0. 1037E+02

DESCRI PTI ON

I STP - 15 NUMBER OF | TERATI ON STEPS 4 X A M o © 2] 2]
IRLX - 1 | TERATI VE RELAXATI ON METHOD 0.1170E+02 0. 1265E+02 0. 1360E+02 0. 1569E+02 0. 1779E+02 0. 1912E+02 0. 2064E+02
1ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO

2] 2] ) [ B B B

0.2197E+02 0. 2483E+02 0. 2825E+02 0. 3016E+02 0. 3168E+02 0. 3320E+02 0. 3453E+02
BLANK COMMON REQUI RED 4612 ( 11004)

]
BLANK COMMON REQUI RED 5222 ( 12146) 0. 3510E+02

BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
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PROGRAM XATEN
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLES 8, 9, AND 10

THE PROGRAM XATEN RECONSTRUCTS ATTENUATED DATA USI NG
ATTENUATI ON FACTORS WHI CH ARE EVALUATED FROM THE RECONSTRUCTI ON
OF THE ATTENUATI ON COEFFI Cl ENTS FROM PRQJECTI ONS OBTAI NED FROM
A TRANSM SSI ON' SCAN.

DI MENSI ON B(4096) , AG( 72)
COVWWON/ TYPE/ LTYPE
COVMON/ BLANK/ WORK( 18000)
COVMON/ QUTCOM LUNQUT, | 80132
LUNQUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG

=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),
1 (NANG | PAR( 4)),(mNG|PAR( 5)), (KDIMJ ;| PAR( 6)),
2 (IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
3 (ISTmEIPAR(lO)),(IPRINT,IPAR(ll)),(LUNATN,IPAR(lZ)),
4 (PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BRF, PRF, BRFA, PRFA

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

CATN=0.

OPEN QUTPUT FILE AND SCRATCH FI LE FOR ATTENUATI ON FACTORS

OPEN ( LUNOUT, FI LE=" E09. QUT' , FORM=" FORMATTED )
OPEN ( LUNATN, FI LE=" E09. TMP' , FORM=" UNFORMATTED' , STATUS=" SCRATCH )

IMT=1
LTYPE=1
CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR A
TRANSM SSI ON SCAN

| ZER=0
CALL GRADY (B, PRF, BRF, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE ATTENUATI ON COEFFI Cl ENTS
NVAT=NDI MJ** 2
KK1=1

K1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE' ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MJ
I SUBL=NIVAT- J* NDI MU+KKL
| SUB2=NVAT- J* NDI MJ+KK2
VIR TE (LUNOUT, 20) (B(1),
KK1=KK2+1

1 =1 SUBL, | SUB2)

MODANG=5

I M T=0

LTYPE=2

CALL SETUP (I PAR PAR, AG

EVALUATE THE ATTENUATI ON FACTCRS
CALL EVATN (B)

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR AN EM SSI ON SCAN
WHI CH | S CORRECTED FOR ATTENUATI ON

| ERR=0
| ZER=0
CALL GRADY (B, PRFA, BRFA, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 26)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE TRANSVERSE SECTI ON FOR THE
EM SSI ON SCAN

K
KU=NDI MJ/ 15+1
DO 16 K=1, KU

VIRI TE' ( LUNOUT, 18)

KK2=M N( 15* K, NDI MJ)

DO 14 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NIAT- J* NDI MI+KK2

14 VIR TE (LUNOUT, 22) (B(1), I =I SUBL, | SUB2)
16 KK1=KK2+1
c
CLOSE ( LUNOUT)
CLOSE (LUNATN)
c
c
c
18 FORMAT(1X////111)
20 FORMAT( 1X, 15F5. 3)
22 FORMAT(1X; 15F5. 1)
24 FORMAT(1X/ /'™ RECONSTRUCTI ON FOR THE TRANSM SSI ON SCAN )
26 FORMAT(1X//' RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ',
1 ' ATTENUATI ON )
END
SUBROUTI NE GETUM (M DATA, ERR)
c
I MPLI CI T DOUBLE PRECI SI ON (A-H, O-2)
c
SAVE
c * RECLBL DP VERSI ON 2.0 JuLy9L *
c
c EXAMPLE 9
c
c THE SUBROUTI NE GETUM G VES SI MULATED PROJECTI ON DATA FOR
c A HEART PHANTOM WHI CH | S ATTENUATED BY AN ATTENUATOR CONSI STI NG
c OF CHEST TISSUE AND LUNGS.
c
c LTYPE = 1 GETUM RETURNS TRANSM SSI ON DATA OF THE
c ATTENUATOR
c LTYPE = 2 GETUM RETURNS ATTENUATED PRQJECTI ON DATA
c OF THE SOURCE
c
DI MENSI ON DATA( *) , ERR( *)
COVMON/ TYPE/ LTYPE
Di MENSI ON A1(4), 51(4) xwu( 4), X1(4), Y1(4), PHI (4), | TYPE(4)
DATA Al/40., 10. | 10.
DATA B1/ 40. 14 ,10./
DATA XMJ . 10, - . 07, - 07,30. /
DATA X1/0.,10.,-10.,0./
DATA Y1/0.,0.,0.,-10./
DATA PHI/0.,0.,0.,0./
c
IF (LTYPE. EQ 1) THEN
c
I TYPE(1) =1
| TYPE(3) =1
CALL PHANL (3, TYPE, XMJ, X1, Y1, AL, BL, PHI , DATA, M
c
ELSE
c
4) =
CALL PrANL (4, I TYPE, XMJ, X1, Y1, AL, BL, PHI , DATA, M
c
ENDI F
c
RETURN
END
SSS EEEEE TTTTT U U PPPP
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| NTEGER PARAMETER ARRAY (| PAR)
I IPAR(I) DESCRI PTI ON
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 1 RECONSTRUCT | N A SQUARE ARRAY
3 0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
4 72 NUMBER OF PRQJECTI ON ANGLES
5 4 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND Pl
STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PROJECTI ON
7 1 TRANSM SSI ON' DATA
8 18000 DI MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
11 5 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
12 3 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOMVETRY)
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF I NVERSE PROJECTI ON BIN W DTHS
BLANK COVMMON REQUI RED 72 ( 110)
BLANK COVMMON REQUI RED 144 ( 220)
BLANK COVMON REQUI RED 216 ( 330)
BLANK COVMON REQUI RED 416 ( 640)



BLANK COMMON REQUI RED 480 ( 740)

A TOTAL OF 92 ( 5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

92 PRQJECTION BINS WLL BE USED OF WVHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 480 FLOATI NG PO NT WORDS.
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GG R RA A DDDD Y
I Ty
PARAMETERS FOR SUBROUTI NE GRADY - = + ) 1 z
-.2158E-02 0. 6188E-02 0.1843E-01 0.2399E-01 0.2789E-01 0.3234E-01 0. 3679E-01
DESCRI PTI ON
I STP - 15 NUMBER OF | TERATI ON STEPS 4 X A M o © 2]
IRLX - 1 | TERATI VE RELAXATI ON METHOD 0. 4068E-01 0. 4347E-01 0.4625E-01 0.5237E-01 0.5849E-01 0. 6238E-01 0. 6683E- 01
1ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO
2] (2] ) [ B B B ]
0.7073E-01 0.7907E-01 0.8909E-01 0. 9465E-01 0. 9910E-01 0.1036E+00 0. 1075E+00
BLANK COMMON REQUI RED 516 ( 1004)
]
BLANK COMMON REQUI RED 1675 ( 3213) 0. 1091E+00
BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO
PRJ PRQJECTI ON UNI FORM SQUARE NO NO
-.0010. 002-. 0010. 0020. 000- . 0010. 0000. 0010. 0000. 0000. 0010. 0010. 0000. 0010. 000
0. 0000. 001-. 001-.0010. 0000. 0010. 000- . 001-. 0010. 0010. 000-. 0010. 0010. 001-. 001
BLANK COMMON REQUI RED 1859 ( 3503) 0. 002-.0020. 0000. 000- . 0010. 0010. 000- . 0010. 0000. 001-. 001-. 0010. 0010. 0010. 000
0. 0020. 0000. 002- . 001-. 0010. 0000. 0010. 0000. 001-. 0010. 0000. 0000. 0000. 0000. 001
0.0010. 001-. 0010. 0000. 0000. 0000. 0000. 0000. 0000. 000- . 0010. 001-. 001-. 0010. 000
BLANK COMMON REQUI RED 5955 ( 13503) -.0020. 0010. 0010. 0010. 0000. 000- . 001-. 0010. 0010. 0010. 0000. 000- . 0010. 000- . 001
0. 0010. 0000. 0000. 0010. 001-. 001-. 0010. 0010. 0000. 0000. 001-. 0010. 001-. 0010. 000
0.001-.001-.0010. 0000. 001-.0010. 0010. 000- . 0010. 0010. 0000. 0000. 0000. 001-. 001
BLANK COMMON REQUI RED 10051 ( 23503) 0. 0000. 0000. 0000. 0010. 0000. 0020. 0000. 000- . 001-. 0010. 0000. 0010. 0010. 0000. 000
0. 0000. 0010. 001-. 0010. 0000. 0020. 0010. 0000. 000- . 0010. 0000. 0000. 0010. 0010. 000
0. 0010. 0000. 0000. 0000. 0010. 0000. 0000. 001-. 0010. 0000. 0000. 0000. 0000. 0010. 000
BLANK COMMON REQUI RED 14147 ( 33503) 0. 000- . 001-. 0010. 0000. 0000. 0000. 001-. 0010. 0010. 0000. 001-. 0010. 000- . 0010. 000
0. 0000. 0000. 000- . 0010. 0000. 0000. 0000. 0000. 0000. 0010. 0000. 0000. 0000. 000- . 002
0. 0000. 0000. 0010. 000- . 0010. 0000. 0000. 001- . 001-.0010. 0010. 0000. 001-. 001-.001
BLANK COMMON REQUI RED 14171 ( 33533) 0. 0010. 000- . 0010. 0010. 001-. 0010. 0000. 0000. 000- . 0010. 0000. 000- . 0010. 000- . 001

BLANK COMMON REQUI RED 14147 ( 33503)
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FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - SQUARE
FOR ENTPY FCN I S EVALUATED BY THE SUBROUTI NE DULFC
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ITER 0 FCN 0. 235E+05 000-. 0010. 0000. 0010. 001-. 001-. 001-.001-. 001-.0010. 0000. 0000. 0000. 0040. 030

ITER 1 FCN 0. 307E+04 0010. 000- . 001-. 0010. 0000. 0000. 000- . 001-. 002-. 002-. 0020. 0000. 0020. 0120. 061

ITER 2 FCN 0. 655E+03 0010. 0000. 0000. 0000. 0000. 0010. 0010. 0000. 000- . 0010. 0000. 0010. 0060. 0340. 079

ITER 3 FCN 0. 324E+03 0010. 0010. 0010. 000- . 0010. 0000. 0000. 000- . 001-. 0010. 0000. 0020. 0110. 0590. 091

ITER 4 FCN 0. 184E+03 0010. 0000. 0000. 0010. 000- . 001-. 0010. 000- . 001-. 002-. 0010. 0030. 0220. 0740. 094

ITER 5 FCN 0. 119E+03 0000. 0000. 000- . 0010. 0000. 000- . 001-. 0010. 0000. 0000. 0000. 0040. 0420. 0850. 098

ITER 6 FCN 0. 817E+02 0000. 0000. 0010. 000- . 0010. 000- . 001-. 001-. 0010. 0010. 0020. 0080. 0560. 0910. 099

ITER 7 FCN 0. 591E+02 0010. 0000. 0000. 0000. 000- . 001-. 001-.001-. 001-.0010. 0030. 0140. 0650. 0920. 100

ITER 8 FCN 0. 444E+02 0000. 0000. 000- . 0010. 0010. 000- . 001-. 001-. 0010. 0000. 0020. 0190. 0720. 0940. 100

ITER 9 FCN 0. 346E+02 0000. 0010. 000- . 001-. 0010. 0000. 000- . 0010. 0000. 0010. 0040. 0220. 0770. 0950. 099
I TER 10 FCN 0. 277E+02 .

I TER 11 FCN 0. 228E+02 001-.0010. 0000. 000- . 001-. 001-.001-.001-. 001-.0010. 0030. 0250. 0780. 0970. 101

I TER 12 FCN 0. 192E+02 0000. 0010. 000- . 001-. 0010. 0000. 000- . 0010. 0000. 0010. 0040. 0220. 0770. 0950. 099

I TER 13 FCN 0. 165E+02 0000. 0000. 000- . 0010. 0010. 000- . 001-. 001-. 0010. 0000. 0020. 0190. 0720. 0940. 100

I TER 14 FCN 0. 143E+02 0010. 0000. 0000. 0000. 000- . 001-. 001-.001-. 001-.0010. 0030. 0140. 0650. 0920. 100

I TER 15 FCN 0. 126E+02 0000. 0000. 0010. 000- . 0010. 000- . 001-. 001-. 0010. 0010. 0020. 0080. 0560. 0910. 099

0000. 0000. 000- . 0010. 0000. 000- . 001-. 0010. 0000. 0000. 0000. 0040. 0420. 0850. 098

0010. 0000. 0000. 0010. 000- . 001-. 0010. 000- . 001-. 002-. 0010. 0030. 0220. 0740. 094

BLANK COMMON REQUI RED 13963 ( 33213) 0010. 0010. 0010. 000- . 0010. 0000. 0000. 000- . 001-. 0010. 0000. 0020. 0110. 0590. 091

0010. 0000. 0000. 0000. 0000. 0010. 0010. 0000. 000- . 0010. 0000. 0010. 0060. 0340. 079

0010. 000- . 001-. 0010. 0000. 0000. 000- . 001-. 002-. 002- . 0020. 0000. 0020. 0120. 061

BLANK COMMON REQUI RED 9867 ( 23213) 000-. 0010. 0000. 0010. 001-. 001-. 001-.001-. 001-.0010. 0000. 0000. 0000. 0040. 030

-.0010. 0010. 0000. 0000. 0000. 000- . 0010. 0000. 0000. 0010. 0010. 000- . 0010. 0010. 009

0.0010. 0010. 0010. 000- . 001-. 001-. 0010. 0000. 0000. 0000. 000- . 002- . 002-. 0010. 002

BLANK COMMON REQUI RED 5771 ( 13213) 0.0010. 001-. 0010. 000- . 0010. 000- . 0010. 0000. 001-. 001-. 001-. 002-.001-.0010. 001

0.001-.0010. 000- . 0010. 0000. 0000. 0010. 0000. 000- . 001-. 001-. 001-.0010. 0000. 000

0. 0000. 000- . 0010. 0000. 0000. 0010. 0000. 0000. 0000. 0000. 001-. 0010. 000- . 001-. 002

BLANK COMMON REQUI RED 1675 ( 3213) 0010. 0000. 0010. 0000. 0000. 0010. 0000. 0000. 0010. 000- . 001-. 001-. 001-.002-. 001

0000. 0000. 0010. 000- . 0010. 0000. 0000. 001-. 001-.0010. 0010. 0000. 001-. 001-. 001

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 14171 FLOATI NG PO NT WORDS.
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RECONSTRUCTI ON FOR THE TRANSM SSI ON SCAN

XMN = -0.22E-02 XMAX = 0. 11E+00 XSUM = 0. 1106E+03

T T
0010. 0000. 0000. 0010. 0010. 0000. 0020. 0000. 0000. 0000. 000- . 0010. 0000. 0010. 001
000-. 001-.0010. 0000. 0010. 0010. 0000. 0000. 0000. 000- . 0010. 000- . 0010. 0000. 000
000-. 001-.001-.0010. 0010. 0010. 0000. 0000. 0000. 000- . 001-. 0010. 0010. 0000. 000
. 000-.001-.0010. 0000. 0000. 0000. 0010. 0000. 0000. 000- . 001-. 0010. 0000. 000
0010. 0000. 000- . 0010. 0000. 0000. 0000. 0000. 0000. 000- . 0010. 000- . 0010. 0000. 001
0010. 0010. 0000. 000- . 0010. 0000. 0000. 0000. 0010. 000- . 001-. 001-. 001-. 0010. 000
0010. 0000. 0010. 000- . 0010. 0000. 000- . 0010. 0000. 000- . 001-. 0010. 000-. 001-. 001
0010. 0000. 0000. 0000. 0000. 001-. 001-. 001-.0010. 0000. 000-. 0010. 000-. 001-. 001
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.0010.
.0000.
.0000.
.0000.
.0000.
.0000.
. 000- .
.001-.
. 000- .
. 0000.
. 0040.
. 0210.
. 0760.
. 0950.
. 0990.
.1010.
.1000.
.1010.
.1010.
.1030.
.1000.
.1000.
. 0990.
. 0970.
. 0990.
. 0980.
. 0990.
.1000.
. 0990.
. 1040.
.1090.
. 0980.
. 0980.
.1090.
. 1040.
. 0990.
.1000.
. 0990.
. 0980.
. 0990.
. 0970.
. 0990.
.1000.
.1000.
. 1030.
.1010.
.1010.
.1000.
.1010.
. 0990.
. 0950.
. 0760.
. 0210.
. 0040.
. 0000.
. 000- .
.001-.
. 000- .
.0000.
.0000.
.0000.
.0000.
.0000.
. 0010.

. 000- .
. 000- .
. 000- .
. 000- .
. 0000.
. 0040.
. 0290.
. 0730.
. 0920.
.1000.
.1020.
.1020.
.1010.
.1020.
.1010.
. 0960.
. 0890.
. 0500.
. 0330.
. 0280.
. 0280.
. 0280.
. 0270.
. 0290.
. 0290.
. 0270.
. 0280.
. 0280.
. 0280.
. 0330.
. 0500.
. 0890.
. 0960.
.1010.
.1020.
.1010.
.1020.
.1020.
.1000.
. 0920.
. 0730.
. 0290.
. 0040.
.0000.
. 000- .
. 000- .
. 000- .
. 000- .
.001-.
. 000- .
.0000.
.0000.
.0000.
.0000.
.0000.
. 0020.

.0000.
. 0000.
. 0000.
.0000.
. 0000.
. 0010.
. 000- .
.001-.
.001-.
.001-.
.001-.
. 000- .
. 0050.
. 0350.
. 0800.
. 0960.
. 1000.
.1020.
. 1030.
. 1030.
.1020.
. 0990.
. 1000.
.1000.
. 0910.
. 0590.
. 0370.
. 0290.
. 0290.
. 0280.
. 0280.
. 0280.
. 0280.
. 0280.
. 0280.
. 0290.
. 0290.
. 0370.
. 0590.
. 0910.
.1000.
.1000.
. 0990.
.1020.
. 1030.
. 1030.
.1020.
.1000.
. 0960.
. 0800.
. 0350.
. 0050.
. 000- .
.001-.
.001-.
.001-.
.001-.
. 000- .
. 0010.
.0000.
.0000.
.0000.
.0000.
. 0000.
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-.001-.0010. 0010. 000
0.002-.0010. 002-. 001
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S E T U UP
SSS EEEEE T uw P

I NTEGER PARAMETER ARRAY (| PAR)

DESCRI PTI ON
LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
ARRAY

NUMBER OF PRQJECTI ON ANGLES

MODE FOR PRQJIECTI ON ANGLE | NPUT ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*P|

STARTI NG AT ZERO

NUMBER OF RAYS FOR EACH PRQIECTI ON

EM SSI ON DATA

DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK

EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)

PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
CHANGED

(
PRI NT REQUI RED FLOATI NG PO NT BLANK COMMON WHENEVER
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

FLOATI NG PO NT PARAMETER ARRAY ( PAR)

I IPAR(1)
1 64
2 1
3 0
4 72
5 5
6 100
7 0
8 18000
9 2
10 0
11 5
12 3
| PAR(1)
1 1. 000
2 50.500
3 0. 000
4 0. 000
BLANK COVVON
BLANK COVVON
BLANK COVVON
BLANK COVVON
BLANK COVVON

DESCRI PTI ON

PI XEL WDTH IN UNI TS OF PRQJECTI ON BI N W DTH
LOCATI ON OF THE ROTATI ON AXI'S | N THE PRQJECTI ON ARRAY
NOT APPLI CABLE (NOT FAN BEAM GEQOVETRY)

CONSTANT ATTENUATI ON COEFFI CI ENT I N UNI TS

OF I NVERSE PRQJECTI ON BIN W DTHS

REQUI RED 72 ( 110)
REQUI RED 144 ( 220)
REQUI RED 216 ( 330)
REQUI RED 416 ( 640)
REQUI RED 480  ( 740)

A TOTAL OF 92 (

92 PRQJECTION BINS WLL BE USED OF WVHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 14171 FLOATI NG PO NT WORDS.

5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
E NN ND D S E T U UP P
EEE NNND D SSS EEE T U UPPPP
E N NN D S E T U UP
EEEEE N N DDDD SSS EEEEE T uw P
EEEEE V AAA TTTTT N N
E Vv NN N

>>

Vv
VA

EEE VvV A
Vv

—=—
=z
P4
z

E \
EEEEE V A

>

BLANK COMMON REQUI RED 4576 ( 10740)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 14171 FLOATI NG PO NT WORDS.

EEEEE N N DDDD EEEEEV V AAA TTTTT N N
E NN ND D E V VA A T N N
EEE NNND D EEE VV A A T NNN
E N NND D E VV AMAA T N NN
EEEEE N N DDDD EEEEE V A A T N N

[cee) Y Y

G GR RA AD D YY

G RRRR A AD D Y

G GGR R D D Y

GG R RA A DDDD Y

PARAMETERS FOR SUBROUTI NE GRADY

DESCRI PTI ON
I STP - 15 NUMBER OF | TERATI ON STEPS
IRLX - 1 | TERATI VE RELAXATI ON METHOD
1ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO
BLANK COMMON REQUI RED 4612 ( 11004)

BLANK COMMON REQUI RED 5222 ( 12146)

BACKPRQJECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES

PERFORM THE FOLLOA NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIJECTI ON UNI FORM YES NO
PRJ PRQJIECTI ON UNI FORM SQUARE YES NO
BLANK COMMON REQUI RED 5406 ( 12436)
BLANK COMMON REQUI RED 9502 ( 22436)
BLANK COMMON REQUI RED 13598 ( 32436)
BLANK COMMON REQUI RED 17694 ( 42436)
BLANK COMMON REQUI RED 17726 ( 42476)
BLANK COMMON REQUI RED 17694 ( 42436)

FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI -
FOR ENTPY FCN | S EVALUATED BY THE SUBROUTI NE DULFC

ITER 0 FCN 0. 270E+07
ITER 1 FCN 0. 107E+07
ITER 2 FCN 0. 570E+06
ITER 3 FCN 0. 347E+06
ITER 4 FCN 0. 230E+06
ITER 5 FCN 0. 161E+06
ITER 6 FCN 0. 118E+06
ITER 7 FCN 0. 900E+05
ITER 8 FCN 0. 708E+05
ITER 9 FCN 0. 573E+05
I TER 10 FCN 0. 474E+05
I TER 11 FCN 0. 400E+05
I TER 12 FCN 0. 343E+05
I TER 13 FCN 0. 299E+05
I TER 14 FCN 0. 263E+05
I TER 15 FCN 0. 234E+05

BLANK COMMON REQUI RED 17510

BLANK COMMON REQUI RED 13414

BLANK COMMON REQUI RED 9318

BLANK COMMON REQUI RED 5222

( 42146)

( 32146)

( 22146)

( 12146)

NMAXI MUM SI ZE OF BLANK COMMON THUS FAR= 17726 FLOATI NG PO NT WORDS.

EEEEE N N DDDD
E NN ND D
EEE NNND D
E N NND D
EEEEE N N DDDD

[cee) Y Y
G GR RA AD D YY
G RRRR A AD D Y
G GGR R D D Y
GGG R RA A DDDD Y

RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ATTENUATI ON

XMN = -0.12E+01 XMAX = 0.

32E+02 XSUM = 0. 2416E+04

T

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

-.1183E+01 0. 1323E+01 0.4998E+01
4 X A
0. 1168E+02 0. 1252E+02 0. 1335E+02
2] 2] (2]
0.2070E+02 0. 2321E+02 0. 2621E+02

]
0. 3223E+02

KA KK AR KE AR A KA KRR

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

A A AR

= + ) 1 z

0. 6668E+01 0. 7838E+01 0. 9174E+01 0. 1051E+02
o o ®

0. 1519E+02 0. 1703E+02 0. 1819E+02 0. 1953E+02

[ B B B ]
0.2788E+02 0. 2922E+02 0. 3056E+02 0. 3173E+02
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PROGRAM XATEN
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMWPLES 8, 9, AND 10
THE PROGRAM XATEN RECONSTRUCTS ATTENUATED DATA USI NG
ATTENUATI ON FACTORS WH CH ARE EVALUATED FROM THE RECONSTRUCTI ON
OF THE ATTENUATI ON COEFFI Cl ENTS FROM PROJECTI ONS GBTAI NED FROM
A TRANSM SSI ON SCAN.
DI MENSI ON B(4096) , AG( 72)
COVWWON/ TYPE/ LTYPE
COVMON/ BLANK/ WORK( 18000)
COVMON/ QUTCOM LUNQUT, | 80132
LUNQUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0  EACH LINE WLL BE WTH N 80 CHARACTERS
(OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),
1 (NANG | PAR( 4)),(mNG|PAR( 5)), (KDIMJ ;| PAR( 6)),
2 (IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
3 (ISTmEIPAR(lO)),(IPRINT,IPAR(ll)),(LUNATN,IPAR(lZ)),
4 (PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BRF, PRF, BRFA, PRFA

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

CATN=0.

OPEN QUTPUT FILE AND SCRATCH FI LE FOR ATTENUATI ON FACTORS

OPEN ( LUNOUT, FI LE=" E10. QUT' , FORM=" FORMATTED )
OPEN ( LUNATN, FI LE=" E10. TMP' , FORM=" UNFORMATTED' , STATUS=" SCRATCH )

IMT=1
LTYPE=1
CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR A
TRANSM SSI ON SCAN

| ZER=0
CALL GRADY (B, PRF, BRF, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE ATTENUATI ON COEFFI Cl ENTS
NVAT=NDI MJ** 2
KK1=1

K1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE' ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MJ
I SUBL=NIVAT- J* NDI MU+KKL
| SUB2=NVAT- J* NDI MJ+KK2
VIR TE (LUNOUT, 20) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1

MODANG=5

I M T=0

LTYPE=2

CALL SETUP (I PAR PAR, AG

EVALUATE THE ATTENUATI ON FACTCRS
CALL EVATN (B)

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON FOR AN EM SSI ON SCAN
WHI CH | S CORRECTED FOR ATTENUATI ON

| ERR=0
| ZER=0
CALL GRADY (B, PRFA, BRFA, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 26)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE TRANSVERSE SECTI ON FOR THE
EM SSI ON SCAN

K
KU=NDI MJ/ 15+1
DO 16 K=1, KU

VIRI TE' ( LUNOUT, 18)

KK2=M N( 15* K, NDI MJ)

DO 14 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NIAT- J* NDI MI+KK2

14 VIR TE (LUNOUT, 22) (B(1), I =I SUBL, | SUB2)
16 KK1=KK2+1
c
CLOSE ( LUNOUT)
CLOSE (LUNATN)
c
c
c
18 FORMAT(1X////111)
20 FORMAT( 1X, 15F5. 3)
22 FORMAT(1X; 15F5. 1)
24 FORMAT(1X/ /'™ RECONSTRUCTI ON FOR THE TRANSM SSI ON SCAN )
26 FORMAT(1X//' RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ',
1 ' ATTENUATI ON )
END
SUBROUTI NE GETUM (M DATA, ERR)
c
I MPLI CI T DOUBLE PRECI SI ON (A-H, O-2)
c
SAVE
c * RECLBL DP VERSI ON 2.0 JuLy9L *
c
c EXAVPLE 10
c
c THE SUBROUTI NE GETUM G VES SI MULATED PROJECTI ON DATA FCR
c A PHANTOM W TH A CI RCULAR ANNULUS AND A CENTRAL Cl RCULAR SOURCE
c VI CH | S ATTENUATED BY A Cl ROULAR ATTENUATCR.
c
c LTYPE = 1 GETUM RETURNS TRANSM SSI ON DATA OF THE
c ATTENUATOR
c LTYPE = 2 GETUM RETURNS ATTENUATED PRQJECTI ON DATA
c OF THE SOURCE
c
DI MENSI ON DATA( *) , ERR( *)
COVMON/ TYPE/ LTYPE
DI MENSI ON ITYPE(4) z(4) X1(4), YL(4), AL(4), B1(4), PHI (4)
DATA | TYPE/-1, 1,
DATA Z/ . 075, 30. -30 ,30./
DATA X1/0., 0. 0./
DATA Y1/0..0..0.,0./
DATA AL/ 60, 60.,40., 20./
DATA B1/60. , 60. , 40. , 20. /
DATA PHI/0..0.,0.,0./
DATA | TYPEX, ZX, XX, YY, AX, BX, PHI X/ 1, . 075, 0., 0., 60., 60., 0./
c
IF (LTYPE. EQ 1) THEN
c
CALL PHANL (1,1 TYPEX, ZX, XX, YY, AX, BX, PHI X, DATA, M
c
ELSE
c
CALL PHANL (4,1 TYPE, Z, X, Y1, AL, BL, PH, DATA, M
c
ENDI F
c
RETURN
END
SSS EEEEE TTTTT U U PPPP
s E T U UP P
SSS  EEE T U UPPPP
T U UP
SSS EEEEE T UW P
| NTEGER PARAMETER ARRAY (1 PAR)
I IPAR(I) DESCRI PTI ON
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 1 RECONSTRUCT | N A SQUARE ARRAY
3 0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
4 72 NUMBER OF PRQJECTI ON ANGLES
5 4 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND Pl
STARTI NG AT ZERO
6 100 NUMBER OF RAYS FOR EACH PROJECTI ON
7 1 TRANSM SSI ON' DATA
8 18000 DI MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK
9 2 NUMBER OF WORDS FOR A FLOATING POINT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
11 5 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
12 3 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOMET
4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF INVERSE PROJECTI ON BIN W DTHS
BLANK COVMMON REQUI RED 72 ( 110)
BLANK COVMMON REQUI RED 144 ( 220)
BLANK COVMMON REQUI RED 216 ( 330)
BLANK COVMMON REQUI RED 416 ( 640)
BLANK COVMMON REQUI RED 480  ( 740)

A TOTAL OF 92 ( 5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED



92 PRQJECTION BINS WLL BE USED OF WVHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 480 FLOATI NG PO NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP A
NN ND D T U UP P .-
EEE NNND D SSS  EEE T U UPPPP >
E N NND D SE T U UP .
EEEEE N N DDDD SSS EEEEE T  UW P I
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33333
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I I I Ty

PARAMETERS FOR SUBROUTI NE GRADY - = + ) 1 z
-.1633E-02 0. 4636E-02 0.1383E-01 0.1801E-01 0. 2094E-01 0.2428E-01 0. 2762E- 01

DESCRI PTI ON
I STP - 15 NUMBER OF | TERATI ON STEPS 4 X A o o 2] 2]
IRLX - 1 | TERATI VE RELAXATI ON METHOD 0. 3055E-01 0. 3264E-01 0.3473E-01 0.3933E-01 0.4393E-01 0.4685E-01 0. 5019E- 01
1ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO
2] ) (2] [ B B B ]
0.5312E-01 0.5939E-01 0.6691E-01 0.7109E-01 0. 7444E-01 0.7778E-01 0. 8071E-01
BLANK COMMON REQUI RED 516 ( 1004)
]
BLANK COMMON REQUI RED 1675 ( 3213) 0. 8196E-01

BACKPRQIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM

BCK BACKPRQIECTI ON UNI FORM SQUARE NO NO

PRJ PRQJECTI ON UNI FORM SQUARE NO NO
0010. 0010. 0010. 0010. 0010. 0000. 0000. 0010. 0010. 0000. 0010. 0010. 0000. 0000. 001
001-.001-.001-.0010. 0000. 000- . 001-.001-. 001-.001-.0010. 0000. 000-. 001-. 001

BLANK COMMON REQUI RED 1859 ( 3503) 001-.001-.001-.001-.0010. 0000. 000- . 001-. 001-.001-.001-.002-. 001-.001-.001
001-.001-.001-.001-.001-.0010. 0000. 000- . 001-.001-. 001-. 001-.0010. 0000. 000
0010. 000- . 001-. 001-. 001-. 001-.0010. 0000. 000- . 001-. 001-.001-.0010. 0000. 001

BLANK COMMON REQUI RED 5955 ( 13503) 0000. 0000. 000- . 001-. 001-. 002-. 001-.0010. 0000. 000- . 0010. 0000. 0000. 0010. 003
000-. 0010. 0000. 000- . 001-. 001-. 001-.001-.0010. 0000. 0010. 0010. 0020. 0050. 010
001-.001-.0010. 0000. 000- . 001-.001-.001-.0010. 0000. 0020. 0030. 0070. 0150. 037

BLANK COMMON REQUI RED 10051 ( 23503) 001-.001-.001-.0010. 0000. 000- . 001-.0010. 0000. 0010. 0030. 0090. 0200. 0450. 060
000-. 001-.001-.001-.0010. 0000. 0000. 0000. 0010. 0030. 0090. 0230. 0490. 0630. 069
001-.001-.001-.001-.001-.0010. 0010. 0020. 0030. 0090. 0250. 0490. 0640. 0710. 074

BLANK COMMON REQUI RED 14147 ( 33503) 0010. 000- . 002-. 001-. 0010. 0000. 0010. 0030. 0090. 0230. 0490. 0640. 0700. 0720. 076
0000. 000- . 001-. 001-. 0010. 0000. 0020. 0070. 0200. 0490. 0640. 0700. 0720. 0760. 077
000-. 001-.0010. 0000. 0000. 0010. 0050. 0150. 0450. 0630. 0710. 0720. 0760. 0800. 076

BLANK COMMON REQUI RED 14155 ( 33513) 001-.001-.0010. 0000. 0010. 0030. 0100. 0370. 0600. 0690. 0740. 0760. 0770. 0760. 073

000-. 001-.001-.0010. 0030. 0070. 0260. 0530. 0650. 0710. 0730. 0740. 0740. 0760. 075
001-.001-.0010. 0010. 0040. 0150. 0450. 0630. 0710. 0740. 0750. 0750. 0790. 0810. 072
0020. 0000. 0000. 0010. 0080. 0330. 0600. 0700. 0730. 0750. 0750. 0750. 0750. 0760. 077
0020. 0000. 0010. 0040. 0160. 0490. 0650. 0720. 0740. 0740. 0750. 0750. 0780. 0730. 079
0020. 0010. 0020. 0070. 0330. 0590. 0690. 0730. 0750. 0760. 0740. 0730. 0810. 0750. 074
0020. 0010. 0040. 0130. 0480. 0670. 0720. 0740. 0740. 0760. 0770. 0750. 0750. 0750. 076

BLANK COMMON REQUI RED 14147 ( 33503)

FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - S
FOR ENTPY FCN I S EVALUATED BY THE SUBROUTI NE DULFC

ITER 0 FCN 0. 583E+05 0030. 0010. 0060. 0260. 0550. 0680. 0710. 0740. 0750. 0740. 0750. 0800. 0760. 0760. 075
ITER 1 FCN 0. 132E+04 0030. 0030. 0090. 0390. 0650. 0730. 0740. 0730. 0750. 0770. 0710. 0770. 0740. 0740. 075
ITER 2 FCN 0. 222E+03 0040. 0050. 0150. 0470. 0640. 0740. 0760. 0750. 0750. 0770. 0750. 0790. 0770. 0760. 075
ITER 3 FCN 0. 147E+03 0060. 0060. 0230. 0550. 0680. 0730. 0740. 0760. 0750. 0730. 0760. 0760. 0750. 0770. 078
ITER 4 FCN 0. 107E+03 0070. 0080. 0320. 0590. 0690. 0770. 0760. 0740. 0770. 0710. 0750. 0740. 0730. 0740. 075
ITER 5 FCN 0. 817E+02 0060. 0110. 0410. 0650. 0690. 0760. 0780. 0740. 0780. 0740. 0770. 0770. 0770. 0760. 075
ITER 6 FCN 0. 646E+02 0070. 0130. 0450. 0670. 0720. 0740. 0770. 0750. 0750. 0740. 0780. 0770. 0760. 0760. 075
ITER 7 FCN 0. 523E+02 0080. 0160. 0490. 0670. 0730. 0740. 0750. 0760. 0730. 0740. 0770. 0760. 0750. 0740. 075
ITER 8 FCN 0. 431E+02 0090. 0180. 0550. 0670. 0720. 0750. 0740. 0760. 0730. 0750. 0760. 0760. 0750. 0740. 074
ITER 9 FCN 0. 361E+02 0090. 0200. 0550. 0680. 0730. 0750. 0760. 0760. 0730. 0750. 0750. 0750. 0760. 0750. 074
I TER 10 FCN 0. 306E+02 0110. 0220. 0540. 0680. 0740. 0720. 0780. 0770. 0720. 0750. 0750. 0750. 0750. 0750. 076
I TER 11 FCN 0. 263E+02 . 0220. 0540. 0680. 0740. 0720. 0780. 0770. 0720. 0750. 0750. 0750. 0750. 0750. 076
I TER 12 FCN 0. 228E+02 0090. 0200. 0550. 0680. 0730. 0750. 0760. 0760. 0730. 0750. 0750. 0750. 0760. 0750. 074
I TER 13 FCN 0. 200E+02 0090. 0180. 0550. 0670. 0720. 0750. 0740. 0760. 0730. 0750. 0760. 0760. 0750. 0740. 074
I TER 14 FCN 0. 177E+02 0080. 0160. 0490. 0670. 0730. 0740. 0750. 0760. 0730. 0740. 0770. 0760. 0750. 0740. 075
I TER 15 FCN 0. 157E+02 0070. 0130. 0450. 0670. 0720. 0740. 0770. 0750. 0750. 0740. 0780. 0770. 0760. 0760. 075

0060. 0110. 0410. 0650. 0690. 0760. 0780. 0740. 0780. 0740. 0770. 0770. 0770. 0760. 075
0070. 0080. 0320. 0590. 0690. 0770. 0760. 0740. 0770. 0710. 0750. 0740. 0730. 0740. 075
0060. 0060. 0230. 0550. 0680. 0730. 0740. 0760. 0750. 0730. 0760. 0760. 0750. 0770. 078
0040. 0050. 0150. 0470. 0640. 0740. 0760. 0750. 0750. 0770. 0750. 0790. 0770. 0760. 075
0030. 0030. 0090. 0390. 0650. 0730. 0740. 0730. 0750. 0770. 0710. 0770. 0740. 0740. 075
0030. 0010. 0060. 0260. 0550. 0680. 0710. 0740. 0750. 0740. 0750. 0800. 0760. 0760. 075
0020. 0010. 0040. 0130. 0480. 0670. 0720. 0740. 0740. 0760. 0770. 0750. 0750. 0750. 076
0020. 0010. 0020. 0070. 0330. 0590. 0690. 0730. 0750. 0760. 0740. 0730. 0810. 0750. 074
0020. 0000. 0010. 0040. 0160. 0490. 0650. 0720. 0740. 0740. 0750. 0750. 0780. 0730. 079
0020. 0000. 0000. 0010. 0080. 0330. 0600. 0700. 0730. 0750. 0750. 0750. 0750. 0760. 077
001-.001-.0010. 0010. 0040. 0150. 0450. 0630. 0710. 0740. 0750. 0750. 0790. 0810. 072
000-. 001-.001-.0010. 0030. 0070. 0260. 0530. 0650. 0710. 0730. 0740. 0740. 0760. 075
001-.001-.0010. 0000. 0010. 0030. 0100. 0370. 0600. 0690. 0740. 0760. 0770. 0760. 073
000-. 001-.0010. 0000. 0000. 0010. 0050. 0150. 0450. 0630. 0710. 0720. 0760. 0800. 076
0000. 000- . 001-. 001-.0010. 0000. 0020. 0070. 0200. 0490. 0640. 0700. 0720. 0760. 077
0010. 000- . 002-. 001-. 0010. 0000. 0010. 0030. 0090. 0230. 0490. 0640. 0700. 0720. 076
001-.001-.001-.001-.001-.0010. 0010. 0020. 0030. 0090. 0250. 0490. 0640. 0710. 074
000-. 001-.001-.001-.0010. 0000. 0000. 0000. 0010. 0030. 0090. 0230. 0490. 0630. 069

BLANK COMMON REQUI RED 13963 ( 33213)

BLANK COMMON REQUI RED 9867 ( 23213)

BLANK COMMON REQUI RED 5771 ( 13213)

BLANK COMMON REQUI RED 1675 ( 3213)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 14155 FLOATI NG PO NT WORDS.

EEEEE N N DDDD GG RRRR  AAA DDDD Y Y 001-.001-.001-.0010. 0000. 000-. 001-.0010. 0000. 0010. 0030. 0090. 0200. 0450. 060

NN ND D G GR RA AD D YY 001-.001-.0010. 0000. 000-. 001-. 001-.001-.0010. 0000. 0020. 0030. 0070. 0150. 037
EEE NNND D G RRRR A AD D Y 000-. 0010. 0000. 000- . 001-. 001-.001-.001-.0010. 0000. 0010. 0010. 0020. 0050. 010
E N NND D G GGR R D D Y 0000. 0000. 000- . 001-. 001-. 002-. 001-.0010. 0000. 000-. 0010. 0000. 0000. 0010. 003
EEEEE N N DDDD GG R RA A DDDD Y 0010. 000- . 001-. 001-. 001-. 001-.0010. 0000. 000-. 001-. 001-. 001-.0010. 0000. 001

001-.001-.001-.001-.001-.0010. 0000. 000- . 001-. 001-. 001-. 001-.0010. 0000. 000
001-.001-.001-.001-.0010. 0000. 000- . 001-. 001-.001-.001-.002-. 001-.001-. 001
001-.001-.001-.0010. 0000. 000- . 001-.001-. 001-.001-.0010. 0000. 000- . 001-. 001
0010. 0010. 0010. 0010. 0010. 0000. 0000. 0010. 0010. 0000. 0010. 0010. 0000. 0000. 001

OO OO0 O00O00000000000000000000000000000000000000000000000000000
o
=
=
5]

RECONSTRUCTI ON FOR THE TRANSM SSI ON SCAN

XMN = -0.16E-02 XMAX = 0.82E-01 XSUM = 0. 2130E+03

I T Ty

+) 1111) +

0000. 0010. 0020. 0020. 0020. 0020. 0030. 0030. 0040. 0060. 0070. 0060. 0070. 0080. 009
001-.0010. 0000. 0000. 0010. 0010. 0010. 0030. 0050. 0060. 0080. 0110. 0130. 0160. 018
001-.0010. 0000. 0010. 0020. 0040. 0060. 0090. 0150. 0230. 0320. 0410. 0450. 0490. 055
0010. 0010. 0010. 0040. 0070. 0130. 0260. 0390. 0470. 0550. 0590. 0650. 0670. 0670. 067
0030. 0040. 0080. 0160. 0330. 0480. 0550. 0650. 0640. 0680. 0690. 0690. 0720. 0730. 072
0070. 0150. 0330. 0490. 0590. 0670. 0680. 0730. 0740. 0730. 0770. 0760. 0740. 0740. 075
0260. 0450. 0600. 0650. 0690. 0720. 0710. 0740. 0760. 0740. 0760. 0780. 0770. 0750. 074
. .0700. 0720. 0730. 0740. 0740. 0730. 0750. 0760. 0740. 0740. 0750. 0760. 076
0650. 0710. 0730. 0740. 0750. 0740. 0750. 0750. 0750. 0750. 0770. 0780. 0750. 0730. 073
0710. 0740. 0750. 0740. 0760. 0760. 0740. 0770. 0770. 0730. 0710. 0740. 0740. 0740. 075
0730. 0750. 0750. 0750. 0740. 0770. 0750. 0710. 0750. 0760. 0750. 0770. 0780. 0770. 076
0740. 0750. 0750. 0750. 0730. 0750. 0800. 0770. 0790. 0760. 0740. 0770. 0770. 0760. 076
0740. 0790. 0750. 0780. 0810. 0750. 0760. 0740. 0770. 0750. 0730. 0770. 0760. 0750. 075

COOOoeeoo! ' 'O
o
a
@
S
o
&
@
S




O POOOO0OO000OOO000000000000000000000000000000000
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. 0110.
. 0220.
. 0540.
. 0680.
. 0740.
. 0720.
. 0780.
.0770.
.0720.
. 0750.
. 0750.
. 0750.
. 0750.
. 0750.
. 0760.
. 0760.
. 0740.
. 0750.
. 0750.
. 0750.
. 0740.
.0770.
. 0750.
. 0740.
. 0750.
. 0740.
. 0740.
. 0750.
. 0760.
. 0740.
. 0730.
. 0720.
.0720.
. 0730.
. 0740.
. 0760.
. 0750.
. 0740.
. 0740.
. 0750.
. 0740.
. 0750.
. 0770.
. 0740.
. 0750.
. 0750.
. 0750.
. 0740.
. 0760.
. 0760.
. 0750.
. 0750.
. 0750.
. 0750.
. 0750.
. 0720.
.0770.
. 0780.
.0720.
. 0740.
. 0680.
. 0540.
. 0220.
. 0110.

.0020.
. 000- .
. 000- .
. 0010.

. 0760.
.0770.
. 0760.
. 0760.
. 0750.
. 0740.
. 0760.
. 0750.
. 0760.
. 0760.
. 0740.
. 0750.
. 0750.
. 0730.
.0770.
.0770.
. 0740.
. 0740.
. 0750.
. 0750.
. 0740.
. 0740.
.0770.
.0770.
.0730.
. 0750.
. 0750.
. 0740.
. 0760.
. 0760.
. 0750.
. 0760.
. 0740.
. 0750.
. 0760.
. 0760.
.0770.
. 0760.
. 0750.
. 0750.
. 0750.
. 0750.
. 0730.
. 0700.
. 0600.
. 0330.
. 0080.
.0010.
. 0000.
.0000.
.0020.

0110.
0220.
0540.
0680.
0740.
0720.
0780.
0770.
0720.
0750.
0750.
0750.
0750.
0750.
0760.
0760.
0740.
0750.
0750.
0750.
0740.
0770.
0750.
0740.
0750.
0740.
0740.
0750.
0760.
0740.
0730.
0720.
0720.
0730.
0740.
0760.
0750.
0740.
0740.
0750.
0740.
0750.
0770.
0740.
0750.
0750.
0750.
0740.
0760.
0760.
0750.
0750.
0750.
0750.
0750.
0720.
0770.
0780.
0720.
0740.
0680.
0540.
0220.
0110.

0010.
001-.
001-.
001-.

0730.
0790.
0760.
0730.
0740.
0760.
0740.
0750.
0770.
0750.
0760.
0740.
0760.
0740.
0770.
0770.
0760.
0740.
0750.
0750.
0740.
0760.
0770.
0770.
0740.
0760.
0740.
0760.
0750.
0770.
0750.
0740.
0760.
0740.
0730.
0760.
0790.
0730.
0780.
0750.
0750.
0740.
0740.
0720.
0650.
0490.
0160.
0040.
0010.
0000.
0020.

0090.
0200.
0550.
0680.
0730.
0750.
0760.
0760.
0730.
0750.
0750.
0750.
0760.
0750.
0740.
0750.
0750.
0740.
0740.
0760.
0740.
0740.
0750.
0740.
0740.
0730.
0740.
0750.
0750.
0770.
0820.
0730.
0730.
0820.
0770.
0750.
0750.
0740.
0730.
0740.
0740.
0750.
0740.
0740.
0760.
0740.
0740.
0750.
0750.
0740.
0750.
0760.
0750.
0750.
0750.
0730.
0760.
0760.
0750.
0730.
0680.
0550.
0200.
0090.

0000.
001-.
001-.
0010.

0750.
0740.
0740.
0760.
0760.
0740.
0750.
0760.
0740.
0740.
0770.
0730.
0760.
0740.
0760.
0750.
0750.
0760.
0750.
0750.
0760.
0750.
0750.
0760.
0740.
0760.
0730.
0770.
0740.
0740.
0760.
0750.
0740.
0760.
0760.
0740.
0740.
0750.
0810.
0730.
0740.
0760.
0750.
0730.
0690.
0590.
0330.
0070.
0020.
0010.
0020.

0090.
0180.
0550.
0670.
0720.
0750.
0740.
0760.
0730.
0750.
0760.
0760.
0750.
0740.
0740.
0750.
0750.
0740.
0760.
0750.
0740.
0750.
0750.
0750.
0760.
0770.
0780.
0780.
0770.
0730.
0770.
0740.
0740.
0770.
0730.
0770.
0780.
0780.
0770.
0760.
0750.
0750.
0750.
0740.
0750.
0760.
0740.
0750.
0750.
0740.
0740.
0750.
0760.
0760.
0750.
0730.
0760.
0740.
0750.
0720.
0670.
0550.
0180.
0090.

0010.
001-.
001-.
0000.

0750.
0760.
0760.
0770.
0750.
0750.
0760.
0750.
0730.
0750.
0760.
0740.
0770.
0740.
0740.
0760.
0740.
0740.
0740.
0740.
0740.
0740.
0760.
0740.
0740.
0770.
0740.
0760.
0750.
0730.
0750.
0760.
0750.
0750.
0770.
0760.
0760.
0750.
0750.
0750.
0770.
0760.
0740.
0740.
0720.
0670.
0480.
0130.
0040.
0010.
0020.

0080.
0160.
0490.
0670.
0730.
0740.
0750.
0760.
0730.
0740.
0770.
0760.
0750.
0740.
0750.
0750.
0750.
0770.
0770.
0750.
0760.
0760.
0760.
0770.
0770.
0760.
0730.
0720.
0760.
0770.
0750.
0760.
0760.
0750.
0770.
0760.
0720.
0730.
0760.
0770.
0770.
0760.
0760.
0760.
0750.
0770.
0770.
0750.
0750.
0750.
0740.
0750.
0760.
0770.
0740.
0730.
0760.
0750.
0740.
0730.
0670.
0490.
0160.
0080.

0000.
0010.
001-.
000-.

0760.
0750.
0730.
0730.
0760.
0770.
0740.
0730.
0740.
0760.
0730.
0760.
0760.
0740.
0740.
0760.
0750.
0740.
0770.
0770.
0740.
0750.
0760.
0740.
0740.
0760.
0760.
0730.
0760.
0740.
0730.
0740.
0770.
0760.
0730.
0730.
0750.
0760.
0760.
0800.
0750.
0740.
0750.
0740.
0710.
0680.
0550.
0260.
0060.
0010.
0030.

0070.
0130.
0450.
0670.
0720.
0740.
0770.
0750.
0750.
0740.
0780.
0770.
0760.
0760.
0750.
0760.
0770.
0770.
0770.
0760.
0740.
0740.
0730.
0730.
0740.
0760.
0770.
0750.
0720.
0780.
0750.
0750.
0750.
0750.
0780.
0720.
0750.
0770.
0760.
0740.
0730.
0730.
0740.
0740.
0760.
0770.
0770.
0770.
0760.
0750.
0760.
0760.
0770.
0780.
0740.
0750.
0750.
0770.
0740.
0720.
0670.
0450.
0130.
0070.

0000.
0000.
001-.
001-.

0740.
0750.
0760.
0770.
0760.
0750.
0740.
0750.
0760.
0740.
0750.
0770.
0740.
0770.
0730.
0760.
0750.
0750.
0750.
0750.
0750.
0750.
0760.
0730.
0770.
0740.
0770.
0750.
0740.
0760.
0750.
0740.
0750.
0760.
0770.
0760.
0750.
0740.
0740.
0770.
0710.
0770.
0750.
0730.
0740.
0730.
0650.
0390.
0090.
0030.
0030.

0060.
0110.
0410.
0650.
0690.
0760.
0780.
0740.
0780.
0740.
0770.
0770.
0770.
0760.
0750.
0750.
0750.
0730.
0740.
0740.
0740.
0740.
0770.
0770.
0750.
0730.
0740.
0770.
0730.
0780.
0740.
0740.
0740.
0740.
0780.
0730.
0770.
0740.
0730.
0750.
0770.
0770.
0740.
0740.
0740.
0740.
0730.
0750.
0750.
0750.
0760.
0770.
0770.
0770.
0740.
0780.
0740.
0780.
0760.
0690.
0650.
0410.
0110.
0060.

0010.
000-.
002-.
001-.

0760.
0750.
0750.
0740.
0740.
0760.
0770.
0760.
0730.
0750.
0760.
0750.
0730.
0770.
0730.
0770.
0750.
0740.
0740.
0740.
0740.
0750.
0770.
0730.
0770.
0730.
0750.
0760.
0750.
0730.
0760.
0770.
0760.
0740.
0740.
0750.
0750.
0760.
0770.
0790.
0750.
0770.
0750.
0750.
0760.
0740.
0640.
0470.
0150.
0050.
0040.

0070.
0080.
0320.
0590.
0690.
0770.
0760.
0740.
0770.
0710.
0750.
0740.
0730.
0740.
0750.
0750.
0740.
0750.
0760.
0760.
0770.
0760.
0740.
0730.
0750.
0760.
0730.
0760.
0760.
0770.
0730.
0740.
0740.
0730.
0770.
0760.
0760.
0730.
0760.
0750.
0730.
0740.
0760.
0770.
0760.
0760.
0750.
0740.
0750.
0750.
0740.
0730.
0740.
0750.
0710.
0770.
0740.
0760.
0770.
0690.
0590.
0320.
0080.
0070.

0010.
001-.
001-.
001-.

0770.
0780.
0760.
0760.
0750.
0740.
0730.
0740.
0760.
0770.
0750.
0730.
0750.
0750.
0740.
0770.
0760.
0740.
0750.
0750.
0740.
0760.
0770.
0740.
0750.
0750.
0730.
0750.
0770.
0760.
0740.
0730.
0740.
0750.
0760.
0760.
0780.
0770.
0750.
0760.
0760.
0730.
0750.
0760.
0740.
0730.
0680.
0550.
0230.
0060.
0060.

0060.
0060.
0230.
0550.
0680.
0730.
0740.
0760.
0750.
0730.
0760.
0760.
0750.
0770.
0780.
0760.
0760.
0750.
0740.
0730.
0740.
0760.
0770.
0750.
0730.
0750.
0750.
0740.
0770.
0760.
0740.
0750.
0750.
0740.
0760.
0770.
0740.
0750.
0750.
0730.
0750.
0770.
0760.
0740.
0730.
0740.
0750.
0760.
0760.
0780.
0770.
0750.
0760.
0760.
0730.
0750.
0760.
0740.
0730.
0680.
0550.
0230.
0060.
0060.

0000.
001-.
001-.
001-.

0740.
0750.
0750.
0740.
0750.
0760.
0760.
0770.
0760.
0740.
0730.
0750.
0760.
0730.
0760.
0760.
0770.
0730.
0740.
0740.
0730.
0770.
0760.
0760.
0730.
0760.
0750.
0730.
0740.
0760.
0770.
0760.
0760.
0750.
0740.
0750.
0750.
0740.
0730.
0740.
0750.
0710.
0770.
0740.
0760.
0770.
0690.
0590.
0320.
0080.
0070.

0040.
0050.
0150.
0470.
0640.
0740.
0760.
0750.
0750.
0770.
0750.
0790.
0770.
0760.
0750.
0750.
0740.
0740.
0760.
0770.
0760.
0730.
0750.
0760.
0750.
0730.
0770.
0730.
0770.
0750.
0740.
0740.
0740.
0740.
0750.
0770.
0730.
0770.
0730.
0750.
0760.
0750.
0730.
0760.
0770.
0760.
0740.
0740.
0750.
0750.
0760.
0770.
0790.
0750.
0770.
0750.
0750.
0760.
0740.
0640.
0470.
0150.
0050.
0040.

0010.
001-.
001-.
0010.

0760.
0750.
0750.
0750.
0730.
0740.
0740.
0740.
0740.
0770.
0770.
0750.
0730.
0740.
0770.
0730.
0780.
0740.
0740.
0740.
0740.
0780.
0730.
0770.
0740.
0730.
0750.
0770.
0770.
0740.
0740.
0740.
0740.
0730.
0750.
0750.
0750.
0760.
0770.
0770.
0770.
0740.
0780.
0740.
0780.
0760.
0690.
0650.
0410.
0110.
0060.

0030.
0030.
0090.
0390.
0650.
0730.
0740.
0730.
0750.
0770.
0710.
0770.
0740.
0740.
0750.
0760.
0770.
0760.
0750.
0740.
0750.
0760.
0740.
0750.
0770.
0740.
0770.
0730.
0760.
0750.
0750.
0750.
0750.
0750.
0750.
0760.
0730.
0770.
0740.
0770.
0750.
0740.
0760.
0750.
0740.
0750.
0760.
0770.
0760.
0750.
0740.
0740.
0770.
0710.
0770.
0750.
0730.
0740.
0730.
0650.
0390.
0090.
0030.
0030.

0760.
0750.
0760.
0770.
0770.
0770.
0760.
0740.
0740.
0730.
0730.
0740.
0760.
0770.
0750.
0720.
0780.
0750.
0750.
0750.
0750.
0780.
0720.
0750.
0770.
0760.
0740.
0730.
0730.
0740.
0740.
0760.
0770.
0770.
0770.
0760.
0750.
0760.
0760.
0770.
0780.
0740.
0750.
0750.
0770.
0740.
0720.
0670.
0450.
0130.
0070.

0030.
0010.
0060.
0260.
0550.
0680.
0710.
0740.
0750.
0740.
0750.
0800.
0760.
0760.
0750.
0730.
0730.
0760.
0770.
0740.
0730.
0740.
0760.
0730.
0760.
0760.
0740.
0740.
0760.
0750.
0740.
0770.
0770.
0740.
0750.
0760.
0740.
0740.
0760.
0760.
0730.
0760.
0740.
0730.
0740.
0770.
0760.
0730.
0730.
0750.
0760.
0760.
0800.
0750.
0740.
0750.
0740.
0710.
0680.
0550.
0260.
0060.
0010.
0030.

.0000.
. 0000.
. 000- .
.001-.

COPOOPOO0OO00000000000000000O0000000000000000000000000000000

eorrrrroeorrrrroe

COOOOOOO000000000O00000000000000!

errrrreor oo

. 0080.
. 0330.
. 0600.
. 0700.
. 0730.
. 0750.
. 0750.
. 0750.
. 0750.
. 0760.
. 0770.
. 0760.
. 0760.
. 0750.
. 0740.
. 0760.
. 0750.
. 0760.
. 0760.
. 0740.
. 0750.
. 0750.
. 0730.
. 0770.
. 0770.
. 0740.
. 0740.
. 0750.
. 0750.
. 0740.
. 0740.
. 0770.
. 0770.
. 0730.
. 0750.
. 0750.
. 0740.
. 0760.
. 0760.
. 0750.
. 0760.
. 0740.
. 0750.
. 0760.
. 0760.
. 0770.
. 0760.
. 0750.
. 0750.
. 0750.
. 0750.
. 0730.
. 0700.
. 0600.
. 0330.
. 0080.
. 0010.
. 000- .
. 000- .
. 0020.

0040.
0150.
0450.
0630.
0710.
0740.
0750.
0750.
0790.
0810.
0720.
0740.
0760.
0760.
0730.
0760.
0770.
0730.
0770.
0740.
0760.
0740.
0750.
0770.
0750.
0750.
0750.
0740.
0740.
0750.
0750.
0750.
0770.
0750.
0740.
0760.
0740.
0770.
0730.
0770.
0760.
0730.
0760.
0760.
0740.
0720.
0810.
0790.
0750.
0750.
0740.
0710.
0630.
0450.
0150.
0040.
001-.
001-.
001-.
0010.

0030.
0070.
0260.
0530.
0650.
0710.
0730.
0740.
0740.
0760.
0750.
0810.
0740.
0760.
0760.
0740.
0760.
0730.
0760.
0750.
0760.
0750.
0750.
0760.
0750.
0750.
0750.
0760.
0760.
0750.
0750.
0750.
0760.
0750.
0750.
0760.
0750.
0760.
0730.
0760.
0740.
0760.
0760.
0740.
0810.
0750.
0760.
0740.
0740.
0730.
0710.
0650.
0530.
0260.
0070.
0030.
0010.
001-.
001-.
0000.

. 000- .
. 0010.
. 0050.
. 0150.
. 0450.
. 0630.
. 0710.
. 0720.
. 0760.
. 0800.
. 0760.
. 0760.
. 0810.
. 0760.
. 0730.
. 0750.
. 0750.
. 0760.
. 0740.
. 0760.
. 0770.
. 0740.
. 0760.
. 0760.
. 0740.
. 0740.
. 0750.
. 0750.
. 0750.
. 0750.
. 0740.
. 0740.
. 0760.
. 0760.
. 0740.
. 0770.
. 0760.
. 0740.
. 0760.
. 0750.
. 0750.
. 0730.
. 0760.
. 0810.
. 0760.
. 0760.
. 0800.
. 0760.
. 0720.
. 0710.
. 0630.
. 0450.
. 0150.
. 0050.
.0010.
. 000- .
. 000- .
.001-.
.0010.
. 0000.

. 0000.
. 000- .
.001-.
.001-.
. 000- .
. 0010.
. 0030.
. 0090.
. 0200.
. 0450.
. 0600.
. 0650.
. 0710.
. 0730.
. 0740.
. 0750.
. 0740.
. 0750.
. 0750.
. 0750.
. 0750.
. 0770.
. 0780.
. 0750.
. 0730.
. 0730.
. 0730.
. 0720.
. 0720.
. 0730.
. 0730.
. 0730.
. 0750.
. 0780.
. 0770.
. 0750.
. 0750.
. 0750.
. 0750.
. 0740.
. 0750.
. 0740.
. 0730.
. 0710.
. 0650.
. 0600.
. 0450.
. 0200.
. 0090.
. 0030.
. 0010.
. 000- .
.001-.
.001-.
. 000- .
. 0000.
.0010.
.001-.
.001-.
. 0010.



BCK BACKPRQJECTI ON UNI FORM SQUARE YES NO
SSS EEEEE TTTTT U U PPPP PR PRQJECTI ON UNI FORM SQUARE YES NO
E T U UP P
SSS_ EEE T U UPPPP
T U UP BLANK COMMON REQUI RED 5406 ( 12436)
SSS EEEEE T UW P
BLANK COMMON REQUI RED 9502 ( 22436)
BLANK COMMON REQUI RED 13598 ( 32436)
I NTEGER PARAMETER ARRAY (1 PAR)
I IPAR(I) DESCRI PTI ON BLANK COMMON REQUI RED 17694 ( 42436)
1 64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 1 RECONSTRUCT N A SQUARE ARRAY BLANK COMMON REQUI RED 17726 ( 42476)
3 0 GEQVETRY FLAG
PARALLEL BEAM GEQVETRY
4 72 NUMBER OF PRQJECTI ON ANGLES BLANK COMMON REQUI RED 17694 ( 42436)
5 5 MODE FOR PROJECTI ON ANGLE I NPUT (SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2* Pl FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - SQUARE
STARTI NG AT ZERO FOR ENTPY FCN |'S EVALUATED BY THE SUBROUTI NE DULFC
6 100 NUMBER OF RAYS FOR EACH PROJECTI ON ITER 0 FON 0. 392E+09
7 0 EM SSI ON DATA ITER 1 FON 0. 579E+08
8 18000 DI MENSI ON OF THE FLOATI NG POI NT USERS BLANK COMMON BLOCK ITER 2 FON 0. 159E+08
9 2 NUMBER OF WORDS FOR A FLOATING PO NT VARI ABLE ITER 3 FON 0. 863E+07
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST) ITER 4 FON 0. 529E+07
11 5 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES) ITER 5 FON 0. 354E+07
PRI NT REQUI RED FLOATI NG POl NT BLANK COVMMON WHENEVER CHANGED ITER 6 FON 0. 247E+07
PRINT SETUP VALUES FROM | PAR AND PAR ARRAYS ITER 7 FON 0. 180E+07
12 3 LOGI CAL UNIT NO FOR ATTENUATI ON FACTOR STCRAGE ITER 8 FON 0. 137E+07
ITER 9 FCN 0. 107E+07
I TER 10 FCN 0. 870E+06
I TER 11 FCN 0. 724E+06
I TER 12 FCN 0. 616E+06
FLOATI NG POl NT PARAVETER ARRAY (PAR) | TER 13 FON 0. 534E+06
I TER 14 FCN 0. 469E+06
I PAR(I) DESCRI PTI ON I TER 15 FON 0. 417E+06
1 1. 000 PIXEL WDTH | N UNITS OF PROJECTI ON BI N W DTH
2 50.500 LOCATI ON OF THE ROTATI ON AXI S | N THE PROJECTI ON ARRAY BLANK COMMON REQUI RED 17510 ( 42146)
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOMETI
4 0.000 NA CONSTANT ATTENUATI ON COEFFICIENT IN UNI TS
OF I NVERSE PRQJECTI ON BI N W DTHS BLANK COMMON REQUI RED 13414 ( 32146)
BLANK COMMON REQUI RED 72 (110 BLANK COMMON REQUI RED 9318 ( 22146)
BLANK COMMON REQUI RED 144 (220 BLANK COMMON REQUI RED 5222 ( 12146)
BLANK COMMON REQUI RED 216 ( 330) MAXI MUM S| ZE OF BLANK COMVON THUS FAR= 17726 FLOATING POl NT WORDS,
BLANK COMMON REQUI RED 416 ( 640)
EEEEE N N DDDD G3G_RRRR  AAA DDDD Y Y
NN ND D G GR RA AD D YY
BLANK COMMON REQUI RED 480  ( 740) EEE NNND D G RRRR A AD D Y
E N NND D G GGR R D D Y
EEEEE N N DDDD GEGGR RA ADDD Y
A TOTAL OF 92 (5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED
92 PRQJECTI ON BINS WLL BE USED OF WH CH 0 HAVE BEEN ZERCED BY THE PROGRAM RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ATTENUATI ON
MAXI MUM SI ZE OF BLANK COMVON THUS FAR= 14155 FLOATING POl NT WORDS, XMN = -0.22E+01 XMAX = 0.34E+02 XSUM = 0.5710E+05
EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
NN N D T U uP P
EEE NNND D SSS_ EEE T U UPPPP * *
E N N\ND D SE T U UP * *
EEEEE N N DDDD SSS EEEEE T UW P * *
. .
. .
. .
. .
EEEEEV V AM TTTTTN N * *
E V VA A T N N * *
EEE VV A A T NNN * *
E VV AT N MW * *
EEEEE V A A T N N * *
. .
. .
. .
BLANK COMMON REQUI RED 4576 ( 10740) * *
. .
. .
MAXI MUM SI ZE OF BLANK COMVON THUS FAR= 14155 FLOATING POl NT WORDS, * *
. .
. .
. .
EEEEE N N DDDD EEEEEV V AM TTTTTN N * *
NN ND D E V VA A T N N * *
EEE NNND D EEE VV A A T NNN * *
E N N\ND D E VV A T N MW * *
EEEEE N N DDDD EEEEE V A A T N N * *
. .
. .
. .
. .
leee] G oo -
G GR RA AD D YY -
G RRRR A AD D Y . - A -
G GGR R D D Y L 1 - e
GGR RA ADDD Y .- = = Se
. .
* —o-=4)11) *
e 8
PARAVETERS FOR SUBROUTI NE GRADY - = + ) 1 z
-.2193E+01 0.5104E+00 0.4476E+01 0.6278E+01 0. 7540E+01 0.8982E+01 0. 1042E+02
DESCR! PTI ON
ISTP - 15  NUMBER OF | TERATI ON STEPS z X A o [} [} ®
IRLX - 1 | TERATI VE RELAXATI ON METHOD 0. 1169E+02 0. 1259E+02 0.1349E+02 0. 1547E+02 0. 1745E+02 0. 1872E+02 0.2016E+02
I ERR - 0 DO NOT USE ERROR ARRAY
I ZER - 0  INITIAL SOLUTION I'S ZERO
[} ® ® B B B ] ]
0. 2142E+02 0.2412E+02 0.2737E+02 0. 2917E+02 0. 3061E+02 0. 3205E+02 0. 3332E+02
BLANK COMMON REQUI RED 4612 ( 11004)
B
BLANK COMMON REQUI RED 5222 ( 12146) 0. 3386E+02
BACKPROJECTI ON AND PRQJECTI ON' CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLOW NG FUNCTI ONS
ARG FUNCTI ON RAY VEEI GHTI NG ATTENUATI ON FAN BEAM
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WHAONOMITANTVTTOTIONTANDNONDDNOONTONDOITNOOWDONDANDNINODTOITIOVITNATOONO IO
QQLQl&&QQL&91&Tk&T3zQLQQLLQQKQQQQQQl&&LLQQLQZ&T&&T&K&&LQ&&&KQLQ&
T ANNOOONNONNN T IR ANNNONNOOONN 1 1

~NOONDOOAMOWPOONDOIMNNATVOMANANMOOONANHAMOWTANNMTOONODNOMHDDONDO NN
QQLLz&&QQLLL&&&&&kzQQLLQQQLLQQQQQQQQLLQQQLLQQ}&&&&&&LLLQ&&&KLLQ&
L NNAN®OMOONNN e A ANNANOOOONNNN

AN HOMOOOOVOIIODNNOMDHAAMOMNNONNDONNONNMOMOAADNONNDOTITOOODOOMO M
QQL&5&&QL&Qz&TQQk&LLLLLLQQQQL&kTT&SLQQQQLLLLLL&&Q&T&KQ&L&&&&&LQ&
L NNANNON®ONNS e RN ANNANOONONNNN

DONOMINOPNHONTOAMIWNTVTOIONTNNOXOONNTNOITOIOVITNDNITMAOIWOHNOD~TMDON OO
QQQ&&Q&QQL&L&kk&30QQLLLQQQ3&31LLLLT&&&QQQLLLQQQ&&&&&L&LQ&&Q&&Q&Q
T HANONNDONONN S HHNNNN A RN HNNONOOHNN®NA

ANNDDOOTMHADDTOMOVOIWROMOITHOMOOORMMDPOOMOATRMUOOIVNNNOINDANITOODDONN
QQLL&QLQQQ&Q&Q&kLQQQQLQQQ&3&5&&&&&&5&33&&&LQQQQL&&Q&Q&QQQLQ&LLQQ
ANOOOOONONN T ANNNNNNNNNNS ANOADODOHOONN

DONMDOEANDOTHTVNOONPROTHOONOODNOONXOONPOOATOOPWEOOWVT—HTOWNHDOO MMM
QQ&5&&&LQ&&9&5Tz&&LLQQQQ&&3&109&&&Ql&&&k&&QQLLQQZT&&&&&QL&Q&&&Q&
NNONOONNNN T ANNOONNNN®ONN A T ANNANNOONONN

NTHADODANMNMOOONODITHADNMMDOXADNDO AN AP DO HOOOMOVNATOONOOOMOMONDOD AT N
CONEB I A HB BN AT HACSHAICCCM O IR O HINC SO ONHONTCMNOS SO ATANC P B A HAH B GBS S
T HNNOOOONNNN T ANNOOOOODHOHMOONN T ANNANNOOOONN 1 1

THONOHRPOWHARNNDANNNOANNDO DD ADIOTOOTOTDADDONNAONONAD NN AD0D OO D AT
CONBB AN ABANP BN ACSHACHC BB BN O AP N AP P HINBAON B BB ASHASANBB N AL ABNHBB NS S
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S ENFAINT

PROGRAM XATENU
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLES 11 AND 12

THE PROGRAM XATENU RECONSTRUCTS ATTENUATED DATA ASSUM NG
A CONSTANT ATTENUATI ON COEFFI CI ENT AND USI NG ATTENUATI ON
FACTORS WHI CH ARE EVALUATED AFTER DETERM NI NG THE BOUNDARY OF
THE OBJECT BY AN APPROXI MATED RECONSTRUCTI ON.

Di MENSI ON B( 4096) , AG( 72)
COVMON/ BLANK/ WORK( 18000)

COVMON QUTCOM LUNOQUT, | 80132

LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)
EQJIVALENCE(NDIMJ IPAR( 1)), (ICR ,IPAR( 2)), (I GEOM , | PAR( 3)),
) 1P 4)) . (MDANG, | PAR( 5)), (KDIMJ , I PAR( 6)),
(IMT VIPAR( 7)), (NVORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
PWD , P 1;;,(AXISU, PAR( 2)),(RFAN , PAR( 3)),

(CATN | PAR( 4
EXTERNAL BRF, PRF, BRFA, PRFA

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

CATN=0.

OPEN QUTPUT FILE AND SCRATCH FI LE FOR ATTENUATI ON FACTORS

OPEN ( LUNOUT, FI LE=" E11. QUT' , FORM=" FORMATTED )
OPEN ( LUNATN, FI LE=" E11. TMP' , FORM=" UNFORMATTED' , STATUS=" SCRATCH )

CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON W TH NO CORRECTI ON
FOR ATTENUATI ON

| STP 15

CALL GRADY (B, PRF, BRF, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 22)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE APPROXI MATED RECONSTRUCTI ON
NVAT=NDI MJ** 2
=1

KK1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NVAT- J* NDI MI+KK2

VIR TE (LUNOUT, 20) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1
EVALUATE THE ATTENUATI ON FACTCRS ASSUM NG A CONSTANT
ATTENUATI ON COEFFI CI ENT
XLEV=3. 5
ATENL=. 075

CALL EVATU (B, XLEV, ATENL)

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ONS FOR AN EM SSI ON SCAN
WHI CH | S CORRECTED FOR ATTENUATI ON

CALL GRADY (B, PRFA, BRFA, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE CORRECTED RECONSTRUCTI ON

KK1=1

KU=NDI MJ/ 15+1

DO 16 K=1, KU
VIRI TE' ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 14 J=1, NDI MU

| SUBL=NIAT- J* NDI MU+KKL

| SUB2=NVAT- J* NDI MI+KK2
14 VIR TE (LUNOUT, 20) (B(1),
16 KK1=KK2+1

CLOSE ( LUNOUT)
CLOSE (LUNATN)

| =1 SUBL, | SUB2)

[eXele]

18 FORMAT(1X//////1)
20 FORMAT(1X, 15F5. 1)
22 FORUAT( 1X/ /" THE APPROXI MATED RECONSTRUCTI ON FOR AN EM SSI ON SCA',

24 FmT( 1X/ /' RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ',
" ATTENUATI ON' )

SUBROJTI NE GETUM (M DATA, ERR)
I MPLI CI' T DOUBLE PRECI SI ON (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2. 0 JuLY91 *

KRR KK AR KRR A AR KRR AR K KA AR KA A A KRR H AR I AR RA AR KA AR K

EXAMPLE 11

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
AN ELLI Pl CAL SOURCE PHANTOM AND ELLI Pl CAL ATTENUATOR OF THE
SAME SI ZE.

DI MENSI ON DATA( *) , ERR( *)

DI MENSI ON I TYPE(2), Z(2) , X1(2) , YL(2) , AL(2) , BL(2) , PHI (2)
DATA | TYPE/ 1, -1/

DATA 7/30., . 075/

DATA X1/0.,0./

DATA Y1/0., 0./

DATA AL/ 40, 40. /

DATA B1/60. , 60. /

DATA PHI /0., 0./

CALL PHANL (2,ITYPE, Z, X1, Y1, Al, BL, PHI,

RETURN
END

00000000000 O O

DATA, M

SSS EEEEE TTTTT U
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SSS EEEEE T uuu

| NTEGER PARAMETER ARRAY (| PAR)
I IPAR(I)

64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
1 RECONSTRUCT | N A SQUARE ARRAY
0 GEQVETRY FLAG
PARALLEL BEAM GEQVETRY
72 NUMBER OF PRQIECTI ON ANGLES
5 MODE FOR PRQJIECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*P|
STARTI NG AT ZERO
100 NUMBER OF RAYS FOR EACH PRQJECTI ON
EM SSI ON DATA
DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
5 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COVMMON WHENEVER CHANGED
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

DESCRI PTI ON

an wNEe

0
18000
2

B
[EYSYERRNT- )

FLOATI NG PO NT PARAMETER ARRAY ( PAR)
PAR(1)
1. 000

DESCRI PTI ON

PI XEL WDTH IN UNITS OF PRQJECTI ON BI N W DTH

LOCATI ON OF THE ROTATI ON AXI'S | N THE PRQJECTI ON ARRAY
NOT APPLI CABLE (NOT FAN BEAM GEQVETRY)

CONSTANT ATTENUATI ON COEFFI CI ENT I N UNI TS

OF I NVERSE PRQJECTI ON BIN W DTHS

INFATNTS
oo«
o
s]
S]
g

BLANK COMMON REQUI RED 72 ( 110)

BLANK COMMON REQUI RED 144 ( 220)

BLANK COMMON REQUI RED 216 ( 330)

BLANK COMMON REQUI RED 416 ( 640)

BLANK COMMON REQUI RED 480 ( 740)

A TOTAL OF 92 ( 5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED

92 PRQJECTION BINS WLL BE USED OF WHICH 0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 480 FLOATI NG PO NT WORDS.
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RAY VEI GHTI NG
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NUMBER OF | TERATI ON STEPS
| TERATI VE RELAXATI ON METHOD
DO NOT USE ERROR ARRAY

INITIAL SOLUTION | S ZERO

DESCRI PTI ON

PARAMETERS FOR SUBROUTI NE GRADY

BACKPRQIECTI ON
PRQJECTI ON
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ITER 2 FCN 0. 186E+08
BLANK COMMON REQUI RED 5222 ( 12146) ITER 3 FON 0. 115E+08
ITER 4 FCN 0. 758E+07
ITER 5 FCN 0. 528E+07
BLANK COMMON REQUI RED 9318 ( 22146) ITER 6 FON 0. 385E+07
ITER 7 FCN 0. 295E+07
ITER 8 FCN 0. 234E+07
XMN = 0.00E+00 XMAX = 0.75E-01 XSUM = 0. 1494E+03 ITER 9 FCN 0. 192E+07
I TER 10 FCN 0. 162E+07
I TER 11 FCN 0. 139E+07
| TER 12 FCN 0. 122E+07
| TER 13 FCN 0. 108E+07
| TER 14 FON 0. 067E+06
L * I TER 15 FCN  0.876E+06
* 33 33 *
* / FRRARFRRRRRRARERRR, *
* ERRRARRAARRRRAARARARRRAR * BLANK COMMON REQUI RED 17510 ( 42146)
. .
. 1 .
* * BLANK COMMON REQUI RED 13414 ( 32146)
. .
. .
* * BLANK COMMON REQUI RED 9318 ( 22146)
. .
. .
* * BLANK COMMON REQUI RED 5222 ( 12146)
. .
. .
* * MAXI MUM S| ZE OF BLANK COMVON THUS FAR= 17710 FLOATING POl NT WORDS,
. .
. .
. .
* * EEEEE N N DDDD G3G_RRRR AAA DDDD Y Y
* * E NN ND D G GR RA AD D YY
* * EEE NNND D G RRRR A AD D Y
* * E N NND D G GGR R D D Y
* * EEEEE N N DDDD GEGGR RA ADDD Y
. .
. .
. .
* * RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ATTENUATI ON
. .
. .
* * XMN = -0.30E+01 XMAX = 0.36E+02 XSUM = 0.5996E+05
. .
. 1 .
. .
* ERREARRRARRRRAARARARRRRR *
* E) 25) * [
o BT . Tl

. = + ) 1 z
0. 0000E+00 0. 5625E-02 0. 1387E-01 0. 1762E-01 0. 2025E-01 0. 2325E-01 0. 2625E- 01

4 X A o © ©
0.2887E-01 0.3075E-01 0.3263E-01 0.3675E-01 0.4088E-01 0.4350E-01 0. 4650E- 01

2] () (3] [ B B B B
0.4913E-01 0.5475E-01 0.6150E-01 0. 6525E-01 0. 6825E-01 0.7125E-01 0. 7387E-01

B
0. 7500E- 01

BLANK COMMON REQUI RED 5222 ( 12146)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 13614 FLOATI NG PO NT WORDS.
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*
*
*
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*

EEEEE N N DDDD EEEEEV V AAA TTTTT U U
E NN ND D E V VA A T U U
EEE NNND D EEE VV A A T U U
E N NND D E VV AMAA T U U
EEEEE N N DDDD EEEEE V A A T uuw
[cee) Y Y Se e ee e e eee oo Se e ee- o e e ee -
G GR RA AD D YY I N TTTTTT T,
G RRRR A AD D Y
G GGR R D D Y
GG R RA A DDDD Y - = + ) 1 z
-.2975E+01 -.5850E-01 0.4219E+01 0.6164E+01 0. 7525E+01 0. 9080E+01 0. 1064E+02
4 X A M o o )
0. 1200E+02 0. 1297E+02 0. 1394E+02 0. 1608E+02 0. 1822E+02 0. 1958E+02 0. 2114E+02
PARAMETERS FOR SUBROUTI NE GRADY
DESCRI PTI ON 2] (2] ) [ B B B
0. 2250E+02 0. 2541E+02 0.2891E+02 0.3086E+02 0. 3241E+02 0.3397E+02 0. 3533E+02
I STP - 15 NUMBER OF | TERATI ON STEPS
IRLX - 1 | TERATI VE RELAXATI ON METHOD
1ERR - 0 DO NOT USE ERROR ARRAY ]
| ZER - 0 INITIAL SOLUTION | S ZERO 0. 3591E+02
BACKPRQIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS
ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQIECTI ON UNI FORM SQUARE YES NO
PRJ PRQJECTI ON UNI FORM SQUARE YES NO
0.3-0.1 1.2 1.0-0.2-0.8 1.2 0.3-0.3 1.0 0.7-0.3 1.2 0.2 0.0
-0.4-1.2 0.0 0.1-0.6-1.3 0.1-0.1-1.0 0.4-0.1-0.9 0.8-0.5-0.3
BLANK COMMON REQUI RED 5406 ( 12436) 1.3-0.1 0.9 1.2 0.5-0.3 0.7 0.9-0.2 0.9 0.7-0.4 1.3 0.1 0.2
0.6 -0.5-0.3 0.5-0.1-1.1-0.6 0.3-1.1 0.0 0.1-0.7 0.8-0.1 0.7
0.6 0.0-0.6 0.8 0.7-0.2-0.2 1.3 -0.1 0.7 0.6 -0.6 0.8-0.3 0.7
BLANK COMMON REQUI RED 9502 ( 22436) 1.1 0.8-0.6 0.7 0.5-0.6-1.3 0.7-0.3 0.4 0.8-0.2 1.2-0.1 0.1
-0.3 0.3-0.6 0.3 0.9 0.2-0.5 1.0 0.2 0.4 0.7-0.8 0.0-1.2-0.3
-0.2 1.3 0.3 0.3 1.2 0.4-0.8-0.1-0.6-1.2 0.3-0.6 0.6-0.3 1.1
BLANK COMMON REQUI RED 13598 ( 32436) -0.9 1.0 0.1-1.1 0.0-0.5-1.3-0.4 0.1-0.4 0.7-0.1 1.2-0.3-0.4
-1.6 -0.8-0.3-1.0 0.7 1.0-0.4-0.6 0.5-0.1 1.5-0.4-0.2-1.3 0.1
-0.4-0.2 1.5-0.3-0.1 0.7 0.4 0.1 1.0-0.9-0.1-1.1 0.3 0.7 0.0
BLANK COMMON REQUI RED 17694 ( 42436) -0.1-1.4 0.3 0.2 0.4 1.2 0.2-1.4-0.4-1.0 0.4 0.2 0.7 -0.4-0.5
0.2-0.1 0.7 0.8-0.7 0.2-0.7-1.2 0.4 0.1 1.1-0.7 0.4-0.5-1.7
1.0-0.1-0.9 0.3-1.5 0.6 0.5-0.5 0.8 0.1 0.2-0.1 0.0-0.8-1.0
BLANK COMMON REQUI RED 17710 ( 42456) 0.4-1.1-2.0 0.7 0.3 0.2 1.1 0.1-0.5-0.2 1.0-1.1-0.4-1.9 0.0
0.0 0.5-0.3-0.8 0.8 0.3 0.9-0.7-0.8 0.5-0.9-0.3-1.6-0.8 2.9
0.7 0.5-0.2-0.4 1.2 -0.4 0.8 0.6 -0.9-0.3 0.3-1.8-0.1 0.4 10.4
BLANK COMMON REQUI RED 17694 ( 42436) -0.8 1.3 0.6 -0.9-0.4-0.2 1.1-0.1-1.4 0.1-1.1 0.0 0.5 2.817.7
0.2 0.9 0.4-1.1-0.1 0.8-0.2 0.3-0.3-1.2 0.2-0.2 1.6 8.2 25.5
FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - SQUARE 0.0-1.0 0.8 0.5-1.0-0.1-0.2 0.9-1.3-0.1 0.1-0.3 1.4 13.3 28.5
FOR ENTPY FCN I S EVALUATED BY THE SUBROUTI NE DULFC -0.4-0.4 1.0 0.4-1.5 0.3-0.3-0.5 0.0-0.2 0.4 0.5 2.7 17.4 30.8
ITER 0 FCN 0. 484E+09 1.4 0.2-0.9 0.4 0.4-0.7-0.7 0.5 0.8-0.9 0.5 2.1 7.923.931.4
ITER 1 FCN 0. 596E+08 0.9-0.2-1.4 1.2 0.1-2.1 0.3 0.8 0.2-0.4-0.1 1.5 11.527.432.2
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PROGRAM XATENU

IMPLICI' T DOUBLE PRECI SION (A-H, O 2)

SAVE
T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLES 11 AND 12

THE PROGRAM XATENU RECONSTRUCTS ATTENUATED DATA ASSUM NG
A CONSTANT ATTENUATI ON COEFFI CI ENT AND USI NG ATTENUATI ON
FACTORS WHI CH ARE EVALUATED AFTER DETERM NI NG THE BOUNDARY OF
THE OBJECT BY AN APPROXI MATED RECONSTRUCTI ON.

Di MENSI ON B( 4096) , AG( 72)
COVMON/ BLANK/ WORK( 18000)

COVMON QUTCOM LUNOQUT, | 80132
LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQJIVALENCE(NDIMJ IPAR( 1)), (ICR ,IPAR( 2)), (I GEOM , | PAR( 3)),
1 I PAR( 4)), (MODANG | PAR( 5)), (KDIMJ ,1PAR( 6)),
2 (IMT VIPAR( 7)), (NVORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
4 PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BRF, PRF, BRFA, PRFA

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

CATN=0.

OPEN QUTPUT FILE AND SCRATCH FI LE FOR ATTENUATI ON FACTORS

OPEN ( LUNOUT, FI LE=" E12. QUT' , FORM=" FORMATTED )
OPEN (LUNATN, FI LE=" E12. TMP' , FORM=" UNFORMATTED' , STATUS=" SCRATCH )

CALL SETUP (I PAR PAR, AG

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ON W TH NO CORRECTI ON
FOR ATTENUATI ON

| STP 15

CALL GRADY (B, PRF, BRF, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 22)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE APPROXI MATED RECONSTRUCTI ON
NVAT=NDI MJ** 2
=1

KK1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NVAT- J* NDI MI+KK2

VIR TE (LUNOUT, 20) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1
EVALUATE THE ATTENUATI ON FACTCRS ASSUM NG A CONSTANT
ATTENUATI ON COEFFI CI ENT
XLEV=3. 5
ATENL=. 075

CALL EVATU (B, XLEV, ATENL)

RECONSTRUCTI ON OF THE TRANSVERSE SECTI ONS FOR AN EM SSI ON SCAN
WHI CH | S CORRECTED FOR ATTENUATI ON

CALL GRADY (B, PRFA, BRFA, | STP, | RLX, | ERR, | ZER)

VIRI TE ( LUNOUT, 24)
CALL ARRAY (B, NDI MJ)

PRI NTOUT THE VALUES FOR THE CORRECTED RECONSTRUCTI ON

KK1=1

KU=NDI MJ/ 15+1

DO 16 K=1, KU
VIRI TE' ( LUNOUT, 18)
KK2=M N( 15* K, NDI M)
DO 14 J=1, NDI MU

| SUBL=NIAT- J* NDI MU+KKL
| SUB2=NVAT- J* NDI MI+KK2

14 VIR TE (LUNOUT, 20) (B(1), I =I SUBL, | SUB2)

16 KK1=KK2+1

CLOSE ( LUNOUT)
CLOSE (LUNATN)

[eXele]

18 FORMAT(1X//////1)
20 FORMAT(1X, 15F5. 1)
22 FORUAT( 1X/ /" THE APPROXI MATED RECONSTRUCTI ON FOR AN EM SSI ON SCA',

24 FmT( 1X/ /' RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ',
" ATTENUATI ON' )

SUBROJTI NE GETUM (M DATA, ERR)
I MPLI CI' T DOUBLE PRECI SI ON (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2. 0 JuLY91 *

KRR KK AR KRR A AR KRR AR K KA AR KA A A KRR H AR I AR RA AR KA AR K

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
A PHANTOM W TH A Cl RCULAR ANNULUS AND A CENTRAL Cl RCULAR SOURCE
WHI CH | S ATTENUATED BY A Cl RCULAR ATTENUATOR.

DI MENSI ON DATA( *) , ERR( *)

DI MENSI ON I TYPE(4), Z(4), X1(4), YL(4) , AL(4), BL(4), PHI (4)
DATA I TYPE/-1, 1,1, 1/

DATA Z/.075,30.,-30.,30./

DATA X1/0.,0.,0.,0./

DATA Y1/0.,0.,0.,0./

DATA A1/ 60, 60. , 40. , 20. /

DATA B1/60. , 60. , 40. , 20. /

DATA PHI/0.,0.,0.,0./

CALL PHANL (4,ITYPE, Z, X1, Y1, AL, B1, PHI, DATA, M

RETURN
END
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| NTEGER PARAMETER ARRAY (| PAR)
I IPAR(I)

64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
1 RECONSTRUCT | N A SQUARE ARRAY
0 GEQVETRY FLAG
PARALLEL BEAM GEQVETRY
72 NUMBER OF PRQIECTI ON ANGLES
5 MODE FOR PRQJIECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND 2*P|
STARTI NG AT ZERO
100 NUMBER OF RAYS FOR EACH PRQJECTI ON
EM SSI ON DATA
DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
5 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COVMMON WHENEVER CHANGED
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

DESCRI PTI ON

an wNEe

0
18000
2

B
[EYSYERRNT- )

FLOATI NG PO NT PARAMETER ARRAY ( PAR)
PAR(1)
1. 000

DESCRI PTI ON

PI XEL WDTH IN UNITS OF PRQJECTI ON BI N W DTH

LOCATI ON OF THE ROTATI ON AXI'S | N THE PRQJECTI ON ARRAY
NOT APPLI CABLE (NOT FAN BEAM GEQVETRY)

0.000 NA CONSTANT ATTENUATI ON COEFFI CI ENT IN UNI TS

OF I NVERSE PRQJECTI ON BIN W DTHS

INFATNTS
o
o
s]
S]
g

BLANK COVMON REQUI RED 72 ( 110)
BLANK COVMON REQUI RED 144 ( 220)
BLANK COVMON REQUI RED 216 ( 330)
BLANK COVMON REQUI RED 416 ( 640)
BLANK COVMON REQUI RED 480  ( 740)
A TOTAL OF 92 (5 THRU 96) OF THE 100 USER PRQJECTI ON BINS WLL BE USED
92 PROJECTI ON BINS WLL BE USED OF WHI CH

0 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 480 FLOATI NG PO NT WORDS.
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ITER 2 FCN 0. 179E+08
ITER 3 FCN 0. 102E+08
ITER 4 FCN 0. 648E+07
ITER 5 FCN 0. 451E+07
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ITER 7 FCN 0. 250E+07
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PARAMETERS FOR SUBROUTI NE GRADY

DESCRI PTI ON
I STP - 15 NUMBER OF | TERATI ON STEPS
IRLX - 1 | TERATI VE RELAXATI ON METHOD
1ERR - 0 DO NOT USE ERROR ARRAY
| ZER - 0 INITIAL SOLUTION | S ZERO

BACKPRQIECTI ON AND PRQJECTI ON CONVOLUTI ON/ F
PERFORM THE FOLLON NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG

BCK BACKPRQIECTI ON UNI FORM SQUARE
PRJ PRQJECTI ON UNI FORM SQUARE
BLANK COMMON REQUI RED 5406 ( 12436)
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BLANK COMMON REQUI RED 13598 ( 32436)
BLANK COMMON REQUI RED 17694 ( 42436)
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BLANK COMMON REQUI RED 17694 ( 42436)

FOR CONGR AND GRADY FCN | S THE VALUE OF THE

FOR ENTPY FCN I S EVALUATED BY THE SUBROUTI Nt
ITER 0 FCN 0. 392E+09
ITER 1 FCN 0. 609E+08
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RECONSTRUCTI ON FOR THE EM SSI ON SCAN CORRECTED FOR ATTENUATI ON

XM N = -0.51E+01 XMAX = 0. 36E+02 XSUM = 0. 6106E+05
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z X A M o 5 ®
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® ® ® B B B ] B
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]
0. 3587E+02

0.3-0.7 1.3 0.0 0.1 0.8-0.4 0.9 0.1 0.4 0.3 0.6 0.2 0.2 0.3
-0.7-1.6 0.0-1.2-0.8-0.2-1.2 0.1-0.8 0.1-1.3 0.3-1.1 0.1-0.6
1.3 0.0 1.5 0.2 0.6 0.8 0.2 0.7-0.2 0.8-0.1 0.7 0.0-0.2 0.4
0.0-1.2 0.2-1.0-0.4-0.5-0.2-0.7-0.7-0.7-0.4-0.6 0.3-0.1 0.0
0.1-0.8 0.6-0.4 0.3-0.1 1.0 0.3 1.2-0.2 0.1-0.5-0.7-0.1-0.1
0.8 -0.2 0.8-0.5-0.1-1.2-0.1-1.4 0.2 0.1-0.3 0.3-0.2 0.0 0.0
-0.4-1.2 0.2-0.2 1.0-0.1 1.6 0.1-0.4-0.2-0.4-0.4-0.7 1.2 4.2
0.9 0.1 0.7-0.7 0.3-1.4 0.1 0.5-0.3 0.0-0.7-0.8-0.3 6.621.9
0.1-0.8-0.2-0.7 1.2 0.2-0.4-0.3-0.5-1.0-1.5-0.6 7.9 24.9 32.5
0.4 0.1 0.8-0.7-0.2 0.1-0.2 0.0-1.0-1.6-1.110.6 26.2 32.3 33.8
0.3-1.3-0.1-0.4 0.1-0.3-0.4-0.7-1.5-1.110.126.4 31.2 33.2 34.4
0.6 0.3 0.7-0.6-0.5 0.3-0.4-0.8-0.610.626.431.9 33.133.3 34.2
0.2 -1.1 0.0 0.3-0.7-0.2-0.7-0.3 7.9 26.231.233.133.9 34.2 34.3
0.2 0.1-0.2-0.1-0.1 0.0 1.2 6.6 24.9 32.3 33.233.3 34.233.933.7
0.3-0.6 0.4 0.0-0.1 0.0 4.2 21.9 32.533.8 34.434.2 34.333.7 31.3
0.0 0.0-0.4-0.3-0.9 0.213.529.6 33.132.7 32.6 32.6 32.3 33.0 31.6
0.1-0.3 0.3-1.2-1.0 5.2 25.8 31.8 34.1 33.7 34.2 33.3 34.5 34.8 30.4
0.7 -0.4 -0.6 -1.5-0.6 17.1 31.2 34.2 33.7 33.2 33.2 31.6 32.1 32.4 32.7
-0.2-0.2-1.0-1.1 59 26.7 32.533.7 33.3 33.7 32.9 33.4 34.3 31.0 31.9
0.0 -0.3-1.4-0.7 16.2 31.0 33.3 34.4 33.1 34.1 31.7 31.3 33.7 30.5 28.4
-0.6 -0.3 -0.7 4.9 26.9 33.5 34.4 33.5 33.1 33.8 33.6 33.3 31.5 30.5 27.6
0.0 -0.4 0.4 12.6 30.4 33.4 33.2 33.6 33.7 31.8 32.2 33.7 30.0 27.9 21.0
-0.5 0.1 4.5 22.6 33.6 35.1 33.5 33.2 33.7 33.5 31.1 32.4 30.0 24.9 14.0
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S ENFAINT

PROGRAM XMARR
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 13

THE PROGRAM XMARR RECONSTRUCTS PRQJECTI ON DATA FOR A RI NG
DETECTOR USI NG THE ALGORI THM DEVELOPED BY MARR FOR REPRESENTI NG
THE RECONSTRUCTED | MAGE AS AN EXPANSI ON OF ORTHOGONAL
POLYNOM ALS.

DI MENSI ON B( 4096)
COVMON/ BLANK/ VWORK( 3000)

COVMON QUTCOM LUNOQUT, | 80132

LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)
EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),
I PAR( 4)), (MODANG | PAR( 5)), (KDIMJ ,1PAR( 6)),

(IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
(PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3))
(CATN , PAR( 4))

LUNOUT=2

180132=0

THE | NPUT PARAMETERS ARE

[ ENFAINT

OPEN QUTPUT FILE

OPEN ( LUNOUT, FI LE=' E13. QUT' , FORM=" FORMATTED )
CALL SETUP (I PAR PAR, AG

NDEG=62
CALL MARR (B, NDEG)

CALL ARRAY (B, NDI MJ)

PRINTOUT OF THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON
NVAT=NDI M * 2
K

WRITE (LUNOUT, 14)

KK2=M N( 15* K, NDI M)

DO 10 J=1, NDI MJ
| SUBL=NIVAT- J* NDI MUH+KK1
| SUB2=NVAT- J* NDI MI+KK2
VIR TE (LUNOUT, 16) (B(1),

KK1=KK2+1

CLOSE ( LUNOUT)

1 =1 SUBL, | SUB2)

FORMAT(1X/ ///111)
FORMAT( 1X, 15F5. 1)

END

SUBRQUTI NE GETUM (M D, E)

IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 13

THI S GETUM SUBROUTI NE GENERATES PRQJECTI ON DATA FOR A RI NG
DETECTOR OF A CHEST PHANTOM CONSI STING OF A HEART, LUNGS AND
SURROUNDI NG TI SSUE.

COVMON QUTCOM LUNOQUT, | 80132

LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS

COVMON/ PARM | PAR( 12) , PAR( 4)
EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)),(IGEQOM ,IPAR( 3)),
I PAR( 4)), (MODANG | PAR( 5)), (KDIMJ | 1PAR( 6)),
(IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
(1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
(PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
(CATN , PAR( 4))

DI MENSI ON D( *), E(*) , B2(4096)

Di MENSI ON A(4), B(4), X(4), Y(4),Z(4), PH (4),
DATA NPHAN/ 4/

DATA A/ 40.,10., 14.,
DATA B/ 40., 10. ,
DATA X/ 0., 0., 10, -10./
DATA Y/ 0., - 10. )
DATA 7/5. , 27, )
DATA PHI/0.,0.,0.,0./
DATA I TYPE/ 1, 1, 1, 1/

| TYPE( 4)

DATA | FLG 0/

IF (IFLG £Q 0) THEN
Pl =i ATAN1. )
PHI (3) =PI / 2.
PHI (4) =PI / 2.

SCALE PHANTOM PARAMETERS TO SI ZE OF RING

[eXele]

FAC=NDI MJ 64. * PW D
DO 10 | =1, NPHAN

1) *FAC
(1) * FAC
=X(1)*FAC
10 Y(1)=Y(1) *FAC

IF (IMT.EQ0) THEN
PW DTH=- PW D
ELSE
PW DTH=PW D
ENDI F
CALL PHAN (NPHAN, 10, | TYPE, Z, X, Y, A, B, PHI,
CALL ARRAY (B2, NDI MJ)
ENDI F
CALL PHANL (NPHAN, I TYPE, Z, X, Y, A, B, PHI,

RETURN
END

B2, NDI MU, PW DTH)

DM

SSS EEEEE TTTTT U
S E U
SSS EEE

——

U
S E u
SSS EEEEE T uuu

| NTEGER PARAMETER ARRAY (1 PAR)
I PAR(1)

64 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
0 NA NOT APPLI CABLE (RI NG GEQVETRY)
3 GEQVETRY FLAG
RI NG DETECTOR GEQVETRY
64 NUMBER OF PRQJECTI ON ANGLES
(EQUAL TO NUMBER OF CRYSTALS)
NOT APPLI CABLE (R NG GEOVETRY)
NOT APPLI CABLE ( RI NG GEOVETRY)
TRANSM SSI ON DATA
DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
7 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)
PRI NT REQUI RED FLOATI NG POI NT BLANK COVMON WHENEVER CHANGED
PRI NT PRQJECTI ON DATA AND UNCERTAI NTI ES
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
NOT APPLI CABLE (RI NG GEOVETRY)

DESCRI PTI ON

Foom~NoO0 & wNe
.
(=]
o
£5

B

12 0 NA

FLOATI NG PO NT PARAMETER ARRAY ( PAR)
PAR(1)
0.318

1
2 50.500 NA
3 0.000 NA

DESCRI PTI ON

PI XEL W DTH I N UNI
NOT APPLI CABLE (RI
NOT APPLI CABLE (RI

RQJECTI ON BI N W DTH
RY)

BLANK COMMON REQUI RED 128 ( 200)

BLANK COMMON REQUI RED 256 ( 400)

BLANK COMMON REQUI RED 384 ( 600)

BLANK COMMON REQUI RED 512 ( 1000)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 512 FLOATI NG PO NT WORDS.

EEEEE N SSS EEEEE TTTTT U
N S E U

N
EEE NNND D SSS EEE
N D

——

U
u

E N S E
EEEEE N SSS EEEEE T uuu

éi

2=
>>
>>

=2

A A R R

PARAMETERS FOR SUBROUTI NE MARR
DESCRI PTI ON

NXTAL - 64 NUMBER OF CRYSTALS



NDEG - 62 DEGREE OF THE POLYNOM AL
BLANK COMMON REQUI RED 2528 ( 4740)
BLANK COMMON REQUI RED 2656 ( 5140)
BLANK COMMON REQUI RED 2718 ( 5236)
BLANK COMMON REQUI RED 2780 ( 5334)
BLANK COMMON REQUI RED 2812 ( 5374)
BLANK COMMON REQUI RED 2844 ( 5434)

PPPP. H H AAA N N

HA ANN N

PPPP HHHHH A AN NN

H HAAAAA N NN

P H HA AN N

PHANTOM GENERATED
ARRAY SIZE 64 X 64 10

| NTEGRATI ON FACTOR =
NUMBER OF ELI PSES AND/ OR RECTANGLES = 4

THE PARAMETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE

SCALI NG FACTOR =

PHI

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

X, Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S OR SIDE A
DENS - | NTENSI TY
THE_PARENTHESI S | NDI CATES THE SCALED VALUE
I TYPE B
1 - EL@@ 0.00 , 5.00
(" 0.00),( _ 0.00)( 40.00),( 40.00
1 -E ee@ 0.00 , ' 27.00
(0.00),( -10.00)( 10.00),( 10.00
1 - Eee@ 1.57,  -4.00
( 10.00),( 0.00)( 14.00),( 10.00
1 -E ee@ 157,  -4.0
( -10.00),( 0.00)( 14.00),( 10.00
EEEEE N N DDDD PPPP H H AM N N
E NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
XMN = 0. 00E+00 XVAX = 0. 10E+02 XSUM = 0. 2395E+04
AR AR AR AR R AR AR A A AR A AR AR AR AR SRR R AR A AR R AR AR AR
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kAR AR R AR A A AR A AR A A AR A AR AR AR A AR EE AR AR SR AR AR S EE AR
N = +
0. 0000E+00 0. 7639E+00 0. 1884E+01 0. 2394E+01 0. 2750E+01

4 X A M o
0.3922E+01 0. 4176E+01 0.4431E+01 0.4991E+01 0.5551E+01

2] () (3] [ B
0.6672E+01 0. 7436E+01 0.8352E+01 0. 8862E+01 0. 9269E+01

B
0. 1019E+02

BLANK COMMON REQUI RED 2876 ( 5474)

RI NG DATA FOR DETECTORS SPACED 1 APART
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00

COPOo000

3.142

1.59)
8. 59)
-1.27)
-1.27)

) 1 z
0. 3158E+01 0. 3565E+01

© ©
0. 5908E+01 0. 6315E+01

B B B
0.9677E+01 0. 1003E+02

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

RING

RING

RI NG

RING

RING

RI NG

RING

RI NG

RI NG

0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0.000E+00 0. 000E+00
0. 000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
0. 000E+00 0. 000E+00
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COOOOEO000000U

COooooooU

000E+00
000E+00
000E+00
000E+00
000E+00

2 APART
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

3 APART
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
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000E+00
000E+00
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000E+00
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000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
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000E+00
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COOO0O0000000 COOOOO0000000 COOO0O000000 COOOOO0000000 COOOOO000000 COOO0O000000 COOOOO000000

COOOOO0000000

coLoooo00
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000E+00
000E+00
000E+00
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000E+00
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000E+00

000E+00
000E+00
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000E+00
000E+00
000E+00
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000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
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000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00



RI NG

RI NG

RI NG

RI NG

RI NG

RI NG

RI NG

RI NG

RI NG

eoeeo

000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
000E+00 0. 000E+00
DATA FOR DETECTORS SPACEI
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
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000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
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12 APART
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000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

13 APART
000E+00
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000E+00
000E+00
000E+00
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000E+00
000E+00
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000E+00
000E+00

14 APART
000E+00
000E+00
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000E+00
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000E+00
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eoeeo

COPOOOOOO0000 COPOOOOOO0000 COPOOOOOO0000 COPOOOOOO0000 COPOOOOOO0000 COPOOOOOO0000 COPOOOOOO0000

COPOOOOOO0000

COPLooee

000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

189E+01
189E+01
189E+01
189E+01
189E+01
189E+01
189E+01
189E+01

eoee

COPOOO0O0000 COPOOO0O0000 COPOOO0O0000 COPOOO0O0000 COPOOO0O0000 COPOOO0O0000 COPOOO0O0000

COPOOO0O0000

COPLooee

000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00
000E+00

189E+01
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RI NG

RING

RI NG

RING

RI NG

RI NG

RING
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189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
189E+01 0. 189E+01
DATA FOR DETECTORS SPACEI
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
286E+01 0. 286E+01
DATA FOR DETECTORS SPACEI
355E+01 0. 355E+01
355E+01 0. 355E+01
355E+01 0. 355E+01
355E+01 0. 355E+01
355E+01 0. 355E+01
355E+01 0. 355E+01
355E+01 0. 355E+01
355E+01 0. 355E+01
355E+01 0. 355E+01
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0000000000 O O

O 000000 O

[elelel

O 0O 000

[eleleNelnNe]

0000000000 O O [elele el

O 000000 O

3 (1 STORE, | PAR(10)), (1 PRINT, | PAR(11)), (LUNATN, | PAR(12)),
4 D , PAR( 1)), (AXISU . PAR( 2)),(RFAN ., PAR( 3))
5 (CATN , PAR( 4))
c
EXTERNAL PRF
c
DATA | TYPE/ 1, 2, 2/
DATA X1/0.,-3.,2./
DATA Y1/0.,0.,-2./
DATA AL/20.,3.,5./
DATA B1/20.,7.,3./
DATA PHI/0.,0.,0./
PROGRAM XENTPY DATA 2/ 20.,-15.,-15./
DATA NPHAN, | NTG/ 3, 10/
I MPLI CI T DOUBLE PRECI SI ON (A-H, O-2) c
IF (MEQ 1) THEN
SAVE IF (IMT.EQ0) THEN
PW DTH=- PW D
* RECLBL DP VERSI ON 2.0 JuLYe1 * PW DTH=PW D
ENDI F
CALL PHAN (NPHAN, | NTG | TYPE, Z, X1, Y1, AL, BL, PHI, B, NDi MJ, PW DTH)
EXAMVPLE 14 CALL ARRAY (B, NDI MJ)
c
THE PROGRAM XENTPY RECONSTRUCTS PARALLEL BEAM PROJECTI ON c PRI NTOUT THE VALUES FOR THE PHANTOM
DATA BY MAXIM ZI NG THE ENTROPY OF THE RECONSTRUCTED | MAGE. c
NVAT=NDI MU *2
DI MENSI ON B( 441) , AG( 4) KK1=1
COVMON/ BLANK/ WORK( 1500) KU=NDI MJ/ 15+1
DO 12 K=1, KU
COVMON/ QUTCOM LUNQUT, | 80132 VIRI TE' ( LUNOUT, 16)
KK2=M N( 15* K, NDI MJ)
LUNQUT - QUTPUT FILE DO 10 J=1, NDi MJ
180132 - QUTPUT LINE LENGTH FLAG | SUBL=NIVAT- J* NDI MU+KK1
=0  EACH LINE WLL BE WTH N 80 CHARACTERS | SUB2=NIAT- J* NDI MI+KK2
(OTHERW SE 132 CHARACTERS) 10 VIR TE (LUNOUT, 18) (B(1), I =I SUBL, | SUB2)
12 KK1=KK2+1
COVMON/ PARM | PAR( 12) , PAR( 4) c
ENDI F
EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)),(IGEQOM ,IPAR( 3)), c
1 I PAR( 4)), (MODANG | PAR( 5)), (KDIMJ ,1PAR( 6)), CALL PJECT (B, DATA, M PRF)
2 (IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)), c
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12)) RETURN
4 (PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)), c
5 (CATN , PAR( 4)) c
c
EXTERNAL BRF, PRF 16 FORMAT(1X////111)
18 FORMAT( 1X, 15F5. 1)
LUNOUT=2 END
180132=0
THE | NPUT PARAVETERS ARE
SSS EEEEE TTTTT U U PPPP
s E T U UP P
SSS  EEE T U UPPPP
T U UP
SSS EEEEE T  UW P
CATNE=O. | NTEGER PARAMVETER ARRAY (1 PAR)
OPEN QUTPUT FILE I IPAR(I) DESCRI PTI ON
OPEN (LUNOUT, FI LE=' E14. OUT' , FORVE' FORVATTED ) 1 21 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
2 0 RECONSTRUCT | N A Cl RCULAR ARRAY
CALL SETUP (I PAR PAR, AG 3 0 GEOVETRY FLAG
PARALLEL BEAM GEOVETRY
LI M TX=1000 4 4 NUMBER OF PRQJECTI ON ANGLES
ERENTX=. 000001 5 4 MODE_FOR PRQJECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETVEEN ZERO AND Pl
CALL ENTPY (B, PRF, BRF, LI M TX, ERENTX) STARTI NG AT ZERO
6 25 NUMBER OF RAYS FOR EACH PROJECTI ON
CALL ARRAY (B, NDI MJ) 7 1 TRANSM SSI ON' DATA
8 1500 Di MENSI ON OF THE FLOATI NG POl NT USERS BLANK COMMON BLOCK
PRINTOUT THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON 9 2 NUMBER OF WORDS FOR A FLOATING POI NT VARI ABLE
10 0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE Sl ZE TEST)
NVAT=NDI M * 2 11 23 PRINT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLOW NG LI NES)
KK1=1 PRI NT REQUI RED FLOATI NG POI NT BLANK COMVON WHENEVER CHANGED
KU=NDI MJ/ 15+1 PRI NT PRQJECTI ON DATA AND UNCERTAI NTI ES
DO 12 K=1, KU PRINT SETUP VALUES FROM | PAR AND PAR ARRAYS
VIRI TE ( LUNOUT, 14) PRINT VALUES FOR THE LAGRANGE MULTI PLI ERS AND THE GRADI ENT
KK2=M N( 15* K, NDI M) FOR THE FUNCTI ON OF LAGRANGE MULTI PLI ERS FOR THE ENTROPY
DO 10 J=1, NDI MU RECONSTRUCTI ON
| SUBL=NIVAT- J* NDI MU+KK1 12 0 LOG CAL UNIT NO. FOR ATTENUATI ON FACTCR STORAGE
| SUB2=NVAT- J* NDI MI+KK2
10 VIR TE (LUNOUT, 16) (B(1), | =I SUBL, | SUB2)
12 KK1=KK2+1
CLOSE ( LUNOUT) FLOATI NG PO NT PARAMETER ARRAY  ( PAR)
| PAR(1) DESCRI PTI ON
14 FORMAT(1X///1111) 1 1. 000 PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH
16 FORNAT(lx 15F5. 1) 2 13.000 LOCATI ON OF THE ROTATI ON AXI S | N THE PRQJECTI ON ARRAY
3 0.000 NA NOT APPLICABLE (NOT FAN BEAM GEOMETRY)
SUBROUTI NE GETUM (M DATA, ERR) 4 0.000 NA CONSTANT ATTENUATI ON CCEFFI CIENT IN UNI TS
OF I NVERSE PROJECTI ON BIN W DTHS
I MPLI CI T DOUBLE PRECI SI ON (A-H, O-2)
SAVE BLANK COVMMON REQUI RED 4 4)
AR AR AR AR R AR AR AR A A AR R AR AR AR AR SRR R AR A A AR R AR AR A
* RECLBL DP VERSI ON 2.0 JuLyel * BLANK COVMMON REQUI RED 8 ( 10)
PRSP ot o S-Sy
EXAMVPLE 14 BLANK COVMON REQUI RED 12 14)
THE SUBRCUTI NE GETUM GI VES S| MULATED PROJECTI ON DATA FOR
A CI RCULAR PHANTOM W TH TWD RECTANGULAR HOLES. BLANK COVMMON REQUI RED 62 ( 76)
DI MENSI ON DATA(*) , ERR( *)
DI MENSI ON B( 441 BLANK COVMON REQUI RED 83  ( 123)
DI MENSI ON | TYPE(3), X1(3), Y1(3), AL(3), BL(3), PHI (3), Z(3)
COVMON/ QUTCOM LUNQUT, | 80132 A TOTAL OF 25 (1 THRU 25) OF THE 25 USER PRQJECTI ON BINS WLL BE USED
LUNQUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG 25 PROJECTI ON BINS WLL BE USED OF WHICH 0 HAVE BEEN ZERCED BY THE PROGRAM
=0  EACH LINE WLL BE WTH N 80 CHARACTERS
(OTHERW SE 132 CHARACTERS)
MAXI MUM S| ZE OF BLANK COVMMON THUS FAR= 83 FLOATI NG POl NT WORDS.
COVMON/ PARM | PAR( 12) , PAR( 4)
EQJIVALENCE(NDIMJ IPAR( 1)), (ICIR ,IPAR( 2)),(1GEOM,|PAR( 3)),
(NANG 1 PAR( 4)), (MODANG | PAR( 5)), (KDIMJ | 1PAR( 6)), EEEEE N N DDDD SSS EEEEE TTTTT U PPPP
(IMT | 1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)), E NN ND D s E T U P P




EEE NNND D SSS EEE T U UPPPP
E N NND D Uu UuUP
EEEEE N N DDDD SSS EEEEE T uw P
EEEEE N N TTTTT PPPP_ Y Y
NN T P YY
EEE NNN T PPPP Y
N N T P Y
EEEEEN N T P Y

PARAMETERS FOR SUBROUTI NE ENTPY

DESCRI PTI ON
LIMTX - 1000 MAXI MUM NUMBER OF | TERATI ONS ALLOI\ED TO MAXIM ZE THE
OBJECTI VE FUNCTI ON FOR THE DUAL
ERENTX - 0.1E-05 TEST VALUE REPRESENTI NG THE EXPECTED ABSOLUTE ERROR
BLANK COMMON REQUI RED 85 ( 125)
BLANK COMMON REQUI RED 207 ( 317)

BACKPRQJIECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES
PERFORM THE FOLLON NG FUNCTI ONS

0.0 0.0 0.0 0.0 0.0 0.0
3.4 0.0 0.0 0.0 0.0 0.0
19.6 9.8 0.2 0.0 0.0 0.0
20.0 20.0 12.8 0.2 0.0 0.0
20.0 20.0 20.0 9.8 0.0 0.0
20.0 20.0 20.0 19.6 3.4 0.0
20.0 20.0 20.0 20.0 13.2 0.0
20.0 20.0 20.0 20.0 19.6 1.2
20.0 20.0 20.0 20.0 20.0 5.8
20.0 20.0 20.0 20.0 20.0 9.0
20.0 20.0 20.0 20.0 20.0 10.0
20.0 20.0 20.0 20.0 20.0 9.0
20.0 20.0 20.0 20.0 20.0 5.8
20.0 20.0 20.0 20.0 19.6 1.2
20.0 20.0 20.0 20.0 13.2 0.0
20.0 20.0 20.0 19.6 3.4 0.0
20.0 20.0 20.0 9.8 0.0 0.0
20.0 20.0 12.8 0.2 0.0 0.0
19.6 9.8 0.2 0.0 0.0 0.0
3.4 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

PPPP J EEEEE ocCc TTTITT
P C T

PPPP J EEE C T

P J C T

P JJJ EEEEE occ T

BLANK COMMON REQUI RED 1206 ( 2266)

PRQJECTI ON DATA FOR ANGLE NO 1 0.000 RADI ANS 0. 000 DEGREES
0.000E+00 0. 000E+00  0.420E+02  0.172E+03  0.239E+03
0.286E+03  0.320E+03  0.346E+03  0.366E+03  0.262E+03
0.272E+03  0.278E+03  0.355E+03  0.353E+03  0.347E+03
0.337E+03  0.366E+03  0.346E+03  0.320E+03 0. 286E+03
0.239E+03  0.172E+03  0.420E+02  0.000E+00 0. 000E+00

PRQJECTI ON DATA FOR ANGLE NO 2 0.785 RADI ANS 45. 000 DEGREES
0.000E+00  0.450E+00  0.530E+02  0.169E+03  0.237E+03
0.279E+03  0.321E+03  0.327E+03  0.323E+03  0.310E+03
0.330E+03  0.357E+03  0.358E+03  0.336E+03  0.324E+03
0.310E+03  0.323E+03  0.327E+03  0.321E+03  0.279E+03
0.237E+03  0.169E+03  0.530E+02  0.450E+00 0. 000E+00

PRQJECTI ON DATA FOR ANGLE NO 3 1.571 RADI ANS 90. 000 DEGREES
0.000E+00 0. 000E+00  0.420E+02  0.172E+03 0. 239E+03
0.286E+03  0.320E+03  0.346E+03  0.321E+03  0.337E+03
0.347E+03  0.353E+03  0.355E+03  0.398E+03  0.287E+03
0.277E+03  0.261E+03  0.346E+03  0.320E+03 0. 286E+03
0.239E+03  0.172E+03  0.420E+02  0.000E+00 0. 000E+00

BLANK COMMON REQUI RED 1181 ( 2235)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1206 FLOATI NG PO NT WORDS.
EEEEE N N DDDD PPPP J EEEEE occ TTITT
NN D D P [} T
EEE NNND D PPPP J EEE C T
E N NND D P J T
EEEEE N N DDDD P JJJ EEEEE ccc T

0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 5.8 9.010.0 9.0 5.8 1.2 0.0
0.0 0.0 0.0 0.0 0.0 3.4 13.2 19.6 20.0 20.0 20.0 20.0 20.0 19.6 13.2
0.0 0.0 0.0 0.2 9.8 19.6 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 0.0 0.2 12.8 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 0.0 9.8 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 3.4 19.6 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 13.2 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
1.2 19.6 20.0 20.0 20.0 20.0 5.0 5.0 5.0 20.0 20.0 20.0 20.0 20.0 20.0
5.8 20.0 20.0 20.0 20.0 20.0 5.0 5.0 5.0 20.0 20.0 20.0 20.0 20.0 20.0
9.0 20.0 20.0 20.0 20.0 20.0 5.0 5.0 5.0 20.0 20.0 20.0 20.0 20.0 20.0
10.0 20.0 20.0 20.0 20.0 20.0 5.0 5.0 5.0 20.0 20.0 20.0 20.0 20.0 20.0
9.0 20.0 20.0 20.0 20.0 20.0 5.0 50 5.020.0 50 50 50 50 5.0
5.8 20.0 20.0 20.0 20.0 20.0 5.0 5.0 5.020.0 50 50 50 50 5.0
1.2 19.6 20.0 20.0 20.0 20.0 5.0 5.0 5.020.0 50 50 50 50 50
0.0 13.2 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 3.4 19.6 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 0.0 9.8 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 0.0 0.2 12.8 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 0.0 0.0 0.2 9.8 19.6 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
0.0 0.0 0.0 0.0 0.0 3.4 13.2 19.6 20.0 20.0 20.0 20.0 20.0 19.6 13.2
0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 5.8 9.010.0 9.0 5.8 1.2 0.0

PRQJECTI ON DATA FOR ANGLE NO 4 2.356 RADI ANS

ARG FUNCTI ON RAY VEEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON UNI FORM SQUARE NO NO
PR PRQJECTI ON UNI FORM SQUARE NO NO
BLANK COMMON REQUI RED 332 ( 514)
BLANK COMMON REQUI RED 681  ( 1251)
BLANK COMMON REQUI RED 781 ( 1415)
BLANK COMMON REQUI RED 881  ( 1561)
BLANK COMMON REQUI RED 981  ( 1725)
BLANK COMMON REQUI RED 1181 ( 2235)
PPPP H H AM N N
HA AN N
PPPP HHHHH A AN NN
H HAMA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE | 21 X 21 INTEGRATION FACTCR = 10  SCALING FACTOR = 1.000
NUMBER OF EL|PSES AND/ CR RECTANGLES =
T PARAVETERG FOR THE FLLI POES AND! OR RECTANGLES ARE
X, Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE CF AXI'S CR SIDE A
DENS - | NTENSI TY
THE PARENTHESI S | NDI CATES THE SCALED VALLE
3 B PHI DENS
e EL@@ 0.00, 20
( 00), ( %, 00)( 20.00),( 20.00) ( 20.00)
2 - R @@ 0. 00, -15. 00
( 00), ( 0.00)( 3.00),( 7.00) ( -15.00)
2 - REQ@@ 0. 00 ooy |
( 00),(" -2.00)( 5.00),( 3.00) ( -15.00)
EEEEE N N DOOD PPPP H H AM N N
AN D HA AN N
EEE NNND D PPPP HHHHH A AN NN
N D H HAMA N NN
Eeeee NN booo P H HA AN N
XMN = 0.00E+00 XMAX = 0.20E+02 XSUM = 0.5746E+04
AR AR AR AR AR
* + CHERBEHO- *
* VO
* *
- CHRRARRAANRRRRRRRAD
* = -+ -
e
* VEE-++ EXOOO
* = BB+ + B+ BERR-
7 CHNEISE.
* *
* NR_KM *
* + CHERBERHO- *
T
. = + ) 1 z
0. 0000E+00 0. 1500E+01 0.3700E+01 0. 4700E+01 0. 5400E+01 0. 6200E+01 0. 7000E+01

4
0. 7700E+01
2]
0. 1310E+02

B
0. 2000E+02

X A o © )
0. 8200E+01 0. 8700E+01 0.9800E+01 0. 1090E+02 0. 1160E+02 0. 1240E+02

() (3] [ B B B
0. 1460E+02 0. 1640E+02 0. 1740E+02 0. 1820E+02 0. 1900E+02 0. 1970E+02

135. 000 DEGREES

0.000E+00  0.450E+00  0.530E+02  0.169E+03  0.237E+03
0.279E+03  0.321E+03  0.346E+03  0.373E+03  0.372E+03
0.362E+03  0.333E+03  0.298E+03  0.282E+03 0. 300E+03
0.309E+03  0.323E+03  0.327E+03  0.321E+03  0.279E+03
0.237E+03  0.169E+03  0.530E+02  0.450E+00 0. 000E+00
INI TI AL ESTI MATE FOR THE LAGRANGE MULTI PI LERS
THE | NI TI AL SQUTI O\l FG? XLAG?( 1), 100
0. - 0. 0. 731E- 0.300E-01 0. 416E-01
0. 497E 01 0. 556E 01 0. 602E 01 0.638E-01 0. 455E-01
0.473E-01  0.484E-01 0.618E-01  0.615E-01 0. 603E-01
0.586E-01  0.638E-01 0.602E-01  0.556E-01  0.497E-01
0.416E-01  0.300E-01 0.731E-02 0.174E-03  0.174E-03
0.174E-03  0.783E-04  0.922E-02 0.295E-01  0.413E-01
0.486E-01  0.558E-01 0.568E-01  0.562E-01  0.541E-01
0.574E-01  0.621E-01  0.624E-01  0.586E-01  0.564E-01
0.541E-01  0.562E-01 0.568E-01  0.558E-01 0. 486E-01
0.413E-01  0.295E-01  0.922E-02 0.783E-04  0.174E-03
0.174E-03  0.174E-03 0.731E-02 0.300E-01  0.416E-01
0.497E-01  0.556E-01  0.602E-01  0.560E-01  0.586E-01
0.603E-01  0.615E-01 0.618E-01  0.693E-01  0.499E-01
0.482E-01  0.455E-01  0.602E-01  0.556E-01  0.497E-01
0.416E-01  0.300E-01 0.731E-02 0.174E-03  0.174E-03
0.174E-03  0.783E-04 0.922E-02 0.295E-01  0.413E-01
0.486E-01  0.559E-01  0.603E-01  0.650E-01  0.647E-01
0.631E-01  0.580E-01 0.519E-01  0.491E-01  0.522E-01
0.538E-01  0.562E-01 0.568E-01  0.558E-01 0. 486E-01
0.413E-01  0.295E-01  0.922E-02 0.783E-04 0.174E-03



| TER129 FCN  0.579E+01

| TER130 FCN  0.579E+01
THE ESTIMATE OF THE MNIMUM | S EST = 5.8551 . | TER131 FCN  0.579E+01

| TER132 FCN  0.579E+01
FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI - SQUARE | TER133 FCN  0.579E+01
FOR ENTPY FCN | S EVALUATED BY THE SUBROUTI NE DULFC | TER134 FCN  0.579E+01
ITER 0 FCN 0. 585E+01 | TER135 FCN  0.579E+01
ITER 1 FCN 0. 581E+01 | TER136 FCN  0.579E+01
ITER 2 FCN 0. 580E+01 | TER137 FCN  0.579E+01
ITER 3 FCN 0. 580E+01 | TER138 FCN  0.579E+01
ITER 4 FCN  0.579E+01 | TER139 FCN  0.579E+01
ITER 5 FCN  0.579E+01 | TER140 FCN  0.579E+01
ITER 6 FCN  0.579E+01 | TER141 FCN  0.579E+01
ITER 7 FCN  0.579E+01 | TER142 FCN  0.579E+01
ITER 8 FCN  0.579E+01 | TER143 FCN  0.579E+01
ITER 9 FCN  0.579E+01 | TER144 FCN  0.579E+01
I TER 10 FCN  0.579E+01 | TER145 FCN  0.579E+01
I TER 11 FCN  0.579E+01 | TER146 FCN  0.579E+01
I TER 12 FCN  0.579E+01 | TER147 FCN  0.579E+01
I TER 13 FCN  0.579E+01 | TER148 FCN  0.579E+01
I TER 14 FCN  0.579E+01 | TER149 FCN  0.579E+01
I TER 15 FCN  0.579E+01 | TER150 FCN  0.579E+01
I TER 16 FCN  0.579E+01 | TER151 FCN  0.579E+01
I TER 17 FCN  0.579E+01 | TER152 FCN  0.579E+01
I TER 18 FCN  0.579E+01 | TER153 FCN  0.579E+01
I TER 19 FCN  0.579E+01 | TER154 FCN  0.579E+01
I TER 20 FCN  0.579E+01 | TER155 FCN  0.579E+01
I TER 21 FCN  0.579E+01 | TER156 FCN  0.579E+01
I TER 22 FCN  0.579E+01 | TER157 FCN  0.579E+01
I TER 23 FCN  0.579E+01 | TER158 FCN  0.579E+01
I TER 24 FCN  0.579E+01 | TER159 FCN  0.579E+01
I TER 25 FCN  0.579E+01 | TER160 FCN  0.579E+01
I TER 26 FCN  0.579E+01 | TER161 FCN  0.579E+01
I TER 27 FCN  0.579E+01 | TER162 FCN  0.579E+01
I TER 28 FCN  0.579E+01 | TER163 FCN  0.579E+01
I TER 29 FCN  0.579E+01 | TER164 FCN  0.579E+01
I TER 30 FCN  0.579E+01 | TER165 FCN  0.579E+01
I TER 31 FCN  0.579E+01 | TER166 FCN  0.579E+01
I TER 32 FCN  0.579E+01
I TER 33 FCN  0.579E+01
I TER 34 FCN  0.579E+01 THE OPTI MUM SOLUTI ON FOR THE LAGRANGE MULTI PI LERS
I TER 35 FCN  0.579E+01 WAS DETERM NED IN 167 | TERATI ONS.
| TER 36 FCN  0.579E+01
I TER 37 FCN  0.579E+01
| TER 38 FCN  0.579E+01 FINAL SOLUTI ON FOR THE LAGRANGE MULTI PI LERS
I TER 39 FCN  0.579E+01
I TER 40 FCN  0.579E+01
I TER 41 FCN  0.579E+01 THE FI NAL SOLUTI ON FOR XLAGR(1),1=1, 100
| TER 42 FCN  0.579E+01 0.174E-03  0.174E-03 -0.177E+00 0.775E+00 0. 761E+00
I TER 43 FCN  0.579E+01 0.627E+00  0.448E+00  0.259E+00 0. 120E+00 -0.372E+00
| TER 44 FCN  0.579E+01 -0.417E+00 -0.440E+00 -0.221E+00 -0.232E+00 -0.238E+00
I TER 45 FCN  0.579E+01 -0.230E+00 -0.527E-01  0.990E-02  0.119E+00  0.233E+00
| TER 46 FCN  0.579E+01 0.329E+00  0.340E+00 -0.594E+00  0.174E-03 0. 174E-03
| TER 47 FCN  0.579E+01 0.174E-03  0.276E+01 -0.256E+01 -0.124E+01 -0.852E+00
| TER 48 FCN  0.579E+01 -0.644E+00 -0.480E+00 -0.424E+00 -0.322E+00 -0.263E+00
I TER 49 FCN  0.579E+01 -0.810E-01  0.640E-01  0.132E+00 0.748E-01 0. 155E+00
| TER 50 FCN  0.579E+01 0.900E-01  0.185E+00  0.199E+00  0.250E+00 0. 193E+00
I TER 51 FCN  0.579E+01 0.128E+00 -0.917E-01 -0.136E+01  0.514E+01 0. 174E-03
I TER 52 FCN  0.579E+01 0.174E-03  0.174E-03  0.338E+00  0.113E+01 0. 102E+01
| TER 53 FCN  0.579E+01 0.820E+00  0.627E+00  0.438E+00  0.159E+00 0. 251E-01
| TER 54 FCN  0.579E+01 -0.716E-01 -0.152E+00 -0.224E+00 -0.171E+00 -0.541E+00
| TER 55 FCN  0.579E+01 -0.587E+00 -0.584E+00 -0.195E+00 -0.829E-01  0.197E-01
| TER 56 FCN  0.579E+01 0.665E-01  0.446E-02 -0.980E+00 0.174E-03  0.174E-03
I TER 57 FCN  0.579E+01 0.174E-03 -0.131E+01 -0.176E+01 -0.546E+00 -0.241E+00
| TER 58 FCN  0.579E+01 -0.801E-01  0.620E-01  0.198E+00  0.393E+00  0.460E+00
| TER 59 FCN  0.579E+01 0.523E+00  0.415E+00  0.326E+00  0.242E+00 0. 400E+00
| TER 60 FCN  0.579E+01 0.363E+00  0.407E+00  0.423E+00  0.486E+00 0. 412E+00
I TER 61 FCN  0.579E+01 0.292E+00 -0.357E-01 -0.132E+01  0.953E+00 0. 174E- 03
I TER 62 FCN  0.579E+01
| TER 63 FCN  0.579E+01
| TER 64 FCN  0.579E+01 THE VALUE OF THE MNIMM | S 5.7919 .
I TER 65 FCN  0.579E+01
| TER 66 FCN  0.579E+01
I TER 67 FCN  0.579E+01 THE GRADI ENT GRAD(I), I =1, 100
| TER 68 FCN  0.579E+01 0.000E+00 0. 000E+00 -0.897E-10 -0.682E-10 0.111E-08
I TER 69 FCN  0.579E+01 -0.302E-09 -0.112E-08 0.872E-09 -0.162E-08  0.999E-09
I TER 70 FCN  0.579E+01 -0.126E-08 -0.416E-09 0.424E-09 0.162E-09 -0.826E-09
ITER 71 FCN  0.579E+01 -0.910E-09  0.121E-08 -0.643E-09 0.570E-09  0.699E- 10
I TER 72 FCN  0.579E+01 -0.448E-09  0.102E-08 0.705E-09 0. 000E+00 0. 000E+00
I TER 73 FCN  0.579E+01 0.000E+00  0.905E-10  0.136E-08 0.198E-08 0. 135E-08
I TER 74 FCN  0.579E+01 0.108E-08 -0.695E-10 0.878E-09 -0.155E-09  0.393E-09
I TER 75 FCN  0.579E+01 -0.128E-08  0.269E-09 -0.104E-08 0.512E-09 -0.122E-09
I TER 76 FCN  0.579E+01 0.215E-09  0.488E-09 0.806E-10 0.726E-09 -0.129E-08
I TER 77 FCN  0.579E+01 -0.267E-08 -0.181E-08 -0.132E-08 -0.228E-09  0.000E+00
I TER 78 FCN  0.579E+01 0.000E+00 0. 000E+00 -0.173E-08 -0.149E-08 -0.179E-09
I TER 79 FCN  0.579E+01 -0.164E-09  0.167E-09 -0.727E-09 -0.294E-09 -0.905E-09
I TER 80 FCN  0.579E+01 -0.718E-09  0.233E-09 -0.648E-09 0.614E-10 0.118E-08
I TER 81 FCN  0.579E+01 -0.807E-09  0.129E-08 0.749E-09  0.420E-09  0.969E-09
I TER 82 FCN  0.579E+01 0.167E-08 -0.911E-10 0.466E-09  0.000E+00 0. 000E+00
| TER 83 FCN  0.579E+01 0.000E+00  0.121E-09 0.662E-09  0.985E-09  0.239E-09
| TER 84 FCN  0.579E+01 -0.931E-09  0.108E-08 -0.253E-09 0.406E-09 -0.128E-08
I TER 85 FCN  0.579E+01 0.136E-08  0.297E-09 -0.123E-08 0.498E-09 -0.695E-09
| TER 86 FCN  0.579E+01 0.258E-10  0.918E-09 -0.101E-08 -0.263E-09 -0.115E-08
| TER 87 FCN  0.579E+01 0.229E-09  0.616E-10 -0.365E-09 -0.266E-09 0.000E+00
| TER 88 FCN  0.579E+01
I TER 89 FCN  0.579E+01
I TER 90 FCN  0.579E+01 THE ENTROPY OF THE RECONSTRUCTION IS 5.7919 .
I TER 91 FCN  0.579E+01
I TER 92 FCN  0.579E+01
I TER 93 FCN  0.579E+01 BLANK COMMON REQUI RED 1056 ( 2040)
I TER 94 FCN  0.579E+01
I TER 95 FCN  0.579E+01
| TER 96 FCN  0.579E+01 BLANK COMMON REQUI RED 707 ( 1303)
I TER 97 FCN  0.579E+01
I TER 98 FCN  0.579E+01
I TER 99 FCN  0.579E+01 BLANK COMMON REQUI RED 607 ( 1137)
| TER100 FCN  0.579E+01
| TER101 FCN  0.579E+01
| TER102 FCN  0.579E+01 BLANK COMMON REQUI RED 507 ( 773)
| TER103 FCN  0.579E+01
| TER104 FCN  0.579E+01
| TER105 FCN  0.579E+01 BLANK COMMON REQUI RED 407 ( 627)
| TER106 FCN  0.579E+01
| TER107 FCN  0.579E+01
| TER108 FCN  0.579E+01 BLANK COMMON REQUI RED 207 ( 317)
| TER109 FCN  0.579E+01
| TER110 FCN  0.579E+01
| TER111 FCN  0.579E+01 MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 1206 FLOATI NG PO NT WORDS.
| TER112 FCN  0.579E+01
| TER113 FCN  0.579E+01
| TER114 FCN  0.579E+01
| TER115 FCN  0.579E+01 EEEEE N N DDDD EEEEE N N TTTTT PPPP_ Y Y
| TER116 FCN  0.579E+01 NN ND D NN N T P P YY
| TER117 FCN  0.579E+01 EEE NNND D EEE NNN T PPPP Y
| TER118 FCN  0.579E+01 N NND D N N T P Y
| TER119 FCN  0.579E+01 EEEEE N N DDDD EEEEEN N T P Y
| TER120 FCN  0.579E+01
| TER121 FCN  0.579E+01
| TER122 FCN  0.579E+01
| TER123 FCN  0.579E+01 XMN = 0. 00E+00 XMAX = 0. 27E+02 XSUM = 0.5744E+04
| TER124 FCN  0.579E+01
| TER125 FCN  0.579E+01
| TER126 FCN  0.579E+01
| TER127 FCN  0.579E+01
| TER128 FCN 0. 579E+01 AR KK E KA AR KE AR A
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PROGRAM XGVERS

IMPLICI' T DOUBLE PRECI SION (A-H, O 2)

SAVE
T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 15

THE PROGRAM XGVERS USES THE GENERALI ZED | NVERSE TO
RECONSTRUCT PARALLEL BEAM PRQJECTI ON DATA AND COMPARES
THE RESULT W TH THE CONJUGATE GRADI ENT METHOD OF RECONS-
TRUCTI ON.

DI MENSI ON B( 144) , BE( 144) , AG( 18)
COMMON/ BLANK/ WORK( 46000)

COVMON QUTCOM LUNOQUT, | 80132
LUNOUT - QUTPUT FILE
180132 - QUTPUT LINE LENGTH FLAG
=0 EACH LINE WLL BE WTH N 80 CHARACTERS
( OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

EQUI VALENCE (NDIMJ , IPAR( 1)), (ICIR ,1PAR( 2)), (I GEOM ,IPAR( 3)),
1 NANG | PAR( 4)) . (MODANG | PAR( 5)).(KDIMJ ;| PAR( 6)),
2 (IMT_1PAR( 7)), (NWORK , | PAR( 8)), (NFLOAT, | PAR( 9)),
3 (1 STORE, | PAR(10) ), (1 PRINT, | PAR(11) ), (LUNATN, | PAR(12))
4 PWD , PAR( 1)), (AXISU, PAR( 2)),(RFAN , PAR( 3)),
5 (CATN , PAR( 4))

EXTERNAL BLL, PLL

LUNOUT=2
180132=0

THE | NPUT PARAMETERS ARE

OPEN QUTPUT FILE
OPEN (LUNOUT, FI LE=' E15. OUT' , FORVE' FORVATTED )
CALL SETUP (I PAR PAR, AG
| ERR=2
CALL GVERS (B, BE, PLL, BLL, CH SQ | ERR)
VIRI TE (LUNOUT, 24) CHI SQ
CALL ARRAY (B, NDI MJ)
PRINTOUT OF THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON
NVAT=NDI M * 2
KK1=1

K1
KU=NDI MJ/ 15+1
DO 12 K=1, KU
VIRI TE ( LUNOUT, 22)
KK2=M N( 15* K, NDI M)
DO 10 J=1, NDI MU
| SUBL=NIVAT- J* NDI MU+KK1
| SUB2=NVAT- J* NDI MI+KK2
VIR TE (LUNOUT, 26) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1

CALL ARRAY (BE, NDI MJ)
PRINTOUT THE VALUES FOR THE RECONSTRUCTI ON ERRCRS

KK1=
KU=NDI MJ/ 15+1
DO 16 K=1, KU
VIRI TE ( LUNOUT, 22)
KK2=M N( 15* K, NDI M)
DO 14 J=1, ND MU
| SUBL=NIVAT- J* NDI MUH+KK1
| SUB2=NVAT- J* NDI MI+KK2
(BE(1), 1= SUBL, | SUB2)
KK1=KK2+1

COVPARE THE GENERALI ZED | NVERSE METHOD W TH THE CONJUGATE
GRADI ENT METHOD

CALL CONGR (B, PLL, BLL, I STP, | RLX, | ERR, | ZER)
CALL ARRAY (B, NDI MJ)
PRINTOUT OF THE VALUES FOR THE RECONSTRUCTED TRANSVERSE SECTI ON

KK1=1

KU=NDI MJ/ 15+1

DO 20 K=1, KU
VIRI TE ( LUNOUT, 22)
KK2=M N( 15* K, NDI M)
DO 18 J=1, NDI MU
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BLANK COMMON REQUI RED 18 (

BLANK COMMON REQUI RED 36 (

18
20

22
24
26
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[ ENFAINT

| SUBL=NIAT- J* NDI MU+KKL

| SUB2=NVAT- J* NDI MI+KK2

VIR TE (LUNOUT, 26) (B(1), I =I SUBL, | SUB2)
KK1=KK2+1

CLOSE ( LUNOUT)

FORMAT(1X/ /////1)

FORMAT(1X/ /' CH SQ = ', E15.7)
FORMAT( 1X, 15F5. 1)

END

SUBROUTI NE GETUM (M DATA, ERR)

I MPLI CI T DOUBLE PRECI SI ON (A-H, 0-2)

SAVE

T

* RECLBL DP VERSI ON 2. JuLY91 *

KRR KRR AR KRR AR KRR AR K KA AR KRR A AR AR I AR E AR RA AR AR H AR K

EXAMPLE 15

THE SUBROUTI NE GETUM G VES SI MULATED PRQJECTI ON DATA FOR
TWO RECTANGLES.

DI MENSI ON DATA( *) , ERR( *)
Di MENSI ON B( 144)
Di MENSI ON AL(2), BL(2), X1(2), Y1(2), PHI (2), Z(2), | TYPE(2)
COVMON/ QUTCOM LUNQUT, | 80132

LUNOUT - QUTPUT FILE

180132 - QUTPUT LINE LENGTH FLAG

=0  EACH LINE WLL BE W THI N 80 CHARACTERS
(OTHERW SE 132 CHARACTERS)

COVMON/ PARM | PAR( 12) , PAR( 4)

| PAR( 4

PW DTH=PW D
PW DTH=- PW D

CALL PHANL (2,1 TYPE, Z, X1, Y1, AL, BL, PH, DATA, M
DO 12 I=1,12
I'F (DATA(1).GT.0.) THEN
=SQRT(DATA())

END

SSS EEEEE TTTTT U
S E T U
SSS EEE

——

U
S E u
SSS EEEEE T

I NTEGER PARAMETER ARRAY (| PAR)
PAR(1)

12 LI NEAR DI MENSI ON OF THE RECONSTRUCTI ON ARRAY
0 RECONSTRUCT I N A Cl RCULAR ARRAY
0 GEQVETRY FLAG
PARALLEL BEAM GEQVETRY
18 NUMBER OF PRQJECTI ON ANGLES
2 MODE FOR PRQJIECTI ON ANGLE | NPUT  ( SEE FOLLOW NG LI NES)
ANGLES GENERATED BETWEEN ZERO AND PI
STARTI NG AT THE HALF ANGLE
12 NUMBER OF RAYS FOR EACH PRQJECTI ON
EM SSI ON DATA
DI MENSI ON OF THE FLOATI NG PO NT USERS BLANK COVMON BLOCK
NUMBER OF WORDS FOR A FLOATI NG PO NT VARI ABLE
0 EXECUTE THE RECONSTRUCTI ON (NOT JUST STORAGE SI ZE TEST)
7 PRI NT FLAGS (OPTI ONS SELECTED ARE ON THE FOLLON NG LI NES)

DESCRI PTI ON

0
46000
2

PRI NT REQUI RED FLOATI NG POI NT BLANK COVMON WHENEVER CHANGED

PRI NT PRQJECTI ON DATA AND UNCERTAI NTI ES
PRI NT SETUP VALUES FROM | PAR AND PAR ARRAYS
0 LOG CAL UNIT NO FOR ATTENUATI ON FACTOR STORAGE

FLOATI NG PO NT PARAMETER ARRAY ( PAR)

PAR(1) DESCRI PTI ON

PI XEL WDTH | N UNI TS OF PROJECTI ON BI N W DTH

LOCATI ON OF THE ROTATION AXI S | N THE PRQJECTI ON ARRAY
NOT APPLI CABLE (NOT FAN BEAM GEOVETRY)

CONSTANT ATTENUATI ON COEFFI CIENT IN UNI TS

OF INVERSE PROJECTI ON BIN W DTHS

22)

44)



BLANK COVMON REQUI RED 54 ( 66)
BLANK COVMON REQUI RED 78  ( 116)
BLANK COVMON REQUI RED 90  (  132)

A TOTAL OF 12 (1 THRU 12) OF THE 12 USER PRQJECTION BINS WLL BE USED

16 PRQJECTION BINS WLL BE USED OF WHICH 4 HAVE BEEN ZERCED BY THE PROGRAM

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 90 FLOATI NG POl NT WORDS.

EEEEE N N DDDD SSS EEEEE TTTTT U U PPPP
E NN ND D E T U uUP P
EEE NNND D SSS  EEE T U UPPPP
E N NND D SE T U UP
EEEEE N N DDDD SSS EEEEE T  UW P
G3G V V EEEEE RRRR  SSS
G GV VE R RS
G V V. EEE sss
G G VV E R R s
@G V EEEEER R SSS
PARAMVETERS FOR SUBROUTI NE GVERS
DESCRI PTI ON
I ERR - 2 USE UNCERTAI NTI ES AND CALCULATE ERRORS
BACKPROJECTI ON AND PRQJECTI ON/ CONVOLUTI O/ FI LTER ROUTI NES
PERFORM THE FOLLOA' NG FUNCTI ONS
ARG FUNCTI ON RAY VEEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPRQJECTI ON LI NE LENGTH NO NO
PRJ PRQJECTI ON LI NE LENGTH NO NO
BLANK COVMON REQUI RED 32346 ( 77132)
BLANK COVMON REQUI RED 44890  (127532)
BLANK COVMON REQUI RED 44946 (127622)
BLANK COVMON REQUI RED 45058 (130002)
BLANK COVMON REQUI RED 45634 (131102)
BLANK COVMON REQUI RED 45666  (131142)
PPPP H H AM N N
HA AN N
PPPP HHHHH A A NN N
H HAAMA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 12 X 12 INTEGRATION FACTCR = 10  SCALING FACTOR =  1.000
NUMBER OF ELI PSES AND/ OR RECTANGLES = 2
THE PARAVETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
X,Y - CENTER
AB - LENGTH OF AXI'S OR SIDE A AND B
PH - ANGLE OF AXI'S OR SIDE A
DENS - | NTENSI TY
THE_PARENTHES| S | NDI CATES THE SCALED VALUE
T B PHI DENS
- RE @@ 0.00 , 1.00
©3.50),(  0.00)( 3.00),( 8.00) ( 1.00)
2 - REQ@@ 0.00 , .
2.50),(  0.00)( 5.00),( 4.00) ( 1.00)
EEEEE N N DDDD PPPP H H AM N N
E NN ND D HA AN N
EEE NNND D PPPP HHHHH A A NN N
E NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
BLANK COVMON REQUI RED 45682  (131162)
PRQJECTI ON DATA FOR ANGLE NO . 087 RADI ANS 5.000 DEGREES
0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+00 0. 167E+00
0.167E+00 0. 446E+00 0. 446E+00 0. 446E+00 0. 446E+00
0.167E+00  0.167E+00 0. 000E+00 0. 000E+00 0. 000E+00
0. 000E+00
PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01 0. 100E+01 0. 100E+01 0. 409E+00
0. 409E+00 0. 668E+00 0. 668E+00 0. 668E+00 0. 668E+00
0. 409E+00 0. 409E+00 0. 100E+01 0. 100E+01 0. 100E+01
0. 100E+01
PROQJECTI ON DATA FOR ANGLE NO. 2 0.262 RADIANS  15.000 DEGREES
0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.334E+00 0. 460E+00 0. 460E+00 0. 460E+00 0. 269E+00
0.173E+00  0.173E+00 0. 146E+00 0. 000E+00 0. 000E+00
0. 000E+00
PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO. 2
0.100E+01 0. 100E+01 0. 100E+01 0. 100E+01 0. 100E+01
0.578E+00 0. 678E+00 0. 678E+00 0. 678E+00 0. 518E+00
0.415E+00 0. 415E+00 0. 382E+00 0. 100E+01 0. 100E+01
0. 100E+01

PRQJECTI ON DATA FOR ANGLE NO. 3 0. 436 RADI ANS 25.000 DEGREES
0.000E+00 0. 000E+00 0. 000E+00  0.000E+00 0. 617E-01
0.247E+00  0.490E+00  0.490E+00  0.374E+00 0. 229E+00

0. 184E+00
0. 000E+00
PRQJECTI ON DATA
0. 100E+01
0. 497E+00
0. 429E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 237E+00
0. 203E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 487E+00
0. 451E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 272E+00
0. 236E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 522E+00
0. 485E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 271E+00
0. 291E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 521E+00
0. 539E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 245E+00
0. 345E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 495E+00
0. 587E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 230E+00
0. 356E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 480E+00
0. 597E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 223E+00
0. 446E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 472E+00
0. 668E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 223E+00
0. 446E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 472E+00
0. 668E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 230E+00
0. 356E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 480E+00
0. 597E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 245E+00
0. 345E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 495E+00
0. 587E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 271E+00
0. 291E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 521E+00
0. 539E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 272E+00
0. 236E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 522E+00
0. 485E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 237E+00
0. 203E+00
0. 000E+00

PRQJECTI ON DATA

0.184E+00  0.180E+00 0. 346E-01
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 100E+01
0.700E+00 0. 700E+00 0. 612E+00
0.429E+00 0. 424E+00 0. 186E+00
FOR ANGLE NO. 4 0.611 RADI ANS
0.000E+00 0. 000E+00 0. 731E-03
0.414E+00 0. 446E+00 0. 338E+00
0.203E+00  0.194E+00 0. 762E-01
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 270E-01
0.643E+00  0.667E+00 0. 581E+00
0.451E+00 0. 441E+00 0. 276E+00
FOR ANGLE NO. 5 0.785 RADI ANS
0.000E+00 0. 000E+00 0. 500E- 01
0.314E+00  0.314E+00 0. 314E+00
0.236E+00  0.207E+00 0. 960E- 01
UNCERTAI NTY FOR ANGLE NO. 5
0.100E+01  0.100E+01 0. 224E+00
0.561E+00  0.561E+00 0. 561E+00
0.485E+00  0.455E+00 0. 310E+00

FOR ANGLE NO. 6

0.960 RADI ANS

0.000E+00 0. 000E+00 0. 878E-01
0.271E+00  0.213E+00 0. 213E+00
0.291E+00  0.223E+00 0. 105E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 296E+00
0.521E+00  0.462E+00 0. 462E+00
0.539E+00  0.473E+00 0. 324E+00
FOR ANGLE NO. 7 1. 134 RADI ANS
0.000E+00 0. 000E+00 0. 127E+00
0.245E+00  0.195E+00 0. 105E+00
0.394E+00  0.250E+00 0. 105E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 357E+00
0.495E+00 0. 442E+00 0. 324E+00
0.628E+00  0.500E+00 0. 324E+00
FOR ANGLE NO. 8 1.309 RADI ANS
0.000E+00 0. 000E+00 0. 188E+00
0.230E+00  0.226E+00 0. 392E-02
0.460E+00  0.303E+00 0. 811E-01
UNCERTAI NTY FOR ANGLE NO. 8
0.100E+01  0.100E+01 0. 434E+00
0.480E+00  0.476E+00 0. 626E-01
0.678E+00  0.551E+00 0. 285E+00

FOR ANGLE NO. 9

0. 000E+00 0. 000E+00
0.223E+00 0. 223E+00
0.446E+00 0. 446E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01
0.472E+00 0. 472E+00
0.668E+00 0. 668E+00

FOR ANGLE NO. 10

0. 000E+00 0. 000E+00
0.223E+00 0. 223E+00
0.446E+00 0. 446E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01
0.472E+00 0. 472E+00
0.668E+00 0. 668E+00

FOR ANGLE NO. 11
0. 000E+00 0. 000E+00
0.230E+00 0. 226E+00
0.460E+00 0. 303E+00

UNCERTAI NTY FOR ANGLE NO.

0.100E+01 0. 100E+01
0.480E+00 0. 476E+00
0.678E+00  0.551E+00

FOR ANGLE NO. 12

0.000E+00 0. 000E+00
0.245E+00 0. 195E+00
0.394E+00 0. 250E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01
0.495E+00 0. 442E+00
0.628E+00 0. 500E+00

FOR ANGLE NO. 13

0.000E+00 0. 000E+00
0.271E+00 0. 213E+00
0.291E+00 0. 223E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01
0.521E+00 0. 462E+00
0.539E+00 0. 473E+00

FOR ANGLE NO. 14

0.000E+00 0. 000E+00
0.314E+00 0. 314E+00
0.236E+00 0. 207E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01
0.561E+00  0.561E+00
0.485E+00 0. 455E+00

FOR ANGLE NO. 15

0.000E+00 0. 000E+00
0.414E+00 0. 446E+00
0.203E+00 0. 194E+00

UNCERTAI NTY FOR ANGLE NO.

1. 484 RADI ANS

0. 223E+00
0. 000E+00
0. 000E+00

0. 472E+00
0. 100E+01
0. 100E+01

1. 658 RADI ANS

0. 223E+00
0. 000E+00
0. 000E+00

10
0. 472E+00
0. 100E+01
0. 100E+01

1. 833 RADI ANS

0. 188E+00
0. 392E- 02
0.811E-01

11
0. 434E+00
0. 626E- 01
0. 285E+00

2.007 RADI ANS

0. 127E+00
0. 105E+00
0. 105E+00

12

357E+00
324E+00
0. 324E+00

oo

2.182 RADI ANS

0. 878E- 01
0. 213E+00
0. 105E+00

13
0. 296E+00
0. 462E+00
0. 324E+00

2.356 RADI ANS

0. 500E- 01
0. 314E+00
0. 960E- 01

14
0. 224E+00
0. 561E+00
0. 310E+00

2.531 RADI ANS

0.731E- 03
0. 338E+00
0. 762E- 01

15

o

. 000E+00

. 248E+00
479E+00
100E+01

coo

35.000 DEGREES
119E+00
220E+00
. 000E+00

coo

. 345E+00
469E+00
100E+01

coco

45. 000 DEGREES
161E+00
236E+00
000E+00

oo

401E+00
485E+00
100E+01

oo

55. 000 DEGREES
206E+00
255E+00
. 000E+00

coo

. 454E+00
505E+00
100E+01

coco

65. 000 DEGREES
. 245E+00
200E+00
. 000E+00

ococo

. 495E+00
447E+00
100E+01

coco

75.000 DEGREES
. 230E+00
134E+00
000E+00

coo

480E+00
366E+00
100E+01

oo

85. 000 DEGREES
223E+00
000E+00
. 000E+00

coco

. 472E+00
100E+01
100E+01

cco

95. 000 DEGREES
. 223E+00
000E+00
. 000E+00

ococo

. 472E+00
100E+01
100E+01

cco

105. 000 DEGREES
0. 230E+00
0. 134E+00
0. 000E+00

0. 480E+00
0. 366E+00
0. 100E+01

115. 000 DEGREES
0. 245E+00
0. 200E+00
0. 000E+00

0. 495E+00
0. 447E+00
0. 100E+01

125. 000 DEGREES
0. 206E+00
0. 255E+00
0. 000E+00

0. 454E+00
0. 505E+00
0. 100E+01

135. 000 DEGREES
0. 161E+00
0. 236E+00
0. 000E+00

0. 401E+00
0. 485E+00
0. 100E+01

145. 000 DEGREES
0. 119E+00
0. 220E+00
0. 000E+00



0.100E+01 0. 100E+01 0. 100E+01 0.
0.487E+00 0. 643E+00 0. 667E+00 0.
0.451E+00  0.451E+00 0. 441E+00 0.
0. 100E+01

PRQJECTI ON DATA FOR ANGLE NO. 16 2.705
0.000E+00 0. 000E+00 0. 000E+00 0.
0.247E+00 0. 490E+00  0.490E+00 O
0.184E+00 0. 184E+00 0. 180E+00 0.
0. 000E+00

PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01 0. 100E+01 0.
0.497E+00 0. 700E+00 0. 700E+00 0.
0.429E+00 0. 429E+00 0. 424E+00 0.
0. 100E+01

PRQJECTI ON DATA FOR ANGLE NO. 17 2.880
0.000E+00 0. 000E+00 0. 000E+00 0.
0.334E+00 0. 460E+00  0.460E+00 O
0.173E+00  0.173E+00 0. 146E+00 0.
0. 000E+00

PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01 0. 100E+01 0.
0.578E+00  0.678E+00 0.678E+00 O
0.415E+00 0. 415E+00 0. 382E+00 0.
0. 100E+01

BLANK COMMON REQUI RED 45666 (131142)

PRQJECTI ON DATA FOR ANGLE NO. 18 3.054
0.000E+00 0. 000E+00 0. 000E+00 0.
0.167E+00 0. 446E+00 0. 446E+00 0.
0.167E+00  0.167E+00 0. 000E+00 0.
0. 000E+00

PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO.
0.100E+01 0. 100E+01 0. 100E+01 0.
0.409E+00 0. 668E+00 0. 668E+00 0.
0.409E+00 0. 409E+00 0. 100E+01 0.
0. 100E+01

BLANK COMMON REQUI RED 13410 ( 32142)

BLANK COMMON REQUI RED 866 ( 1542)

BLANK COMMON REQUI RED 810 ( 1452)

BLANK COMMON REQUI RED 698 ( 1272)

BLANK COMMON REQUI RED 666 ( 1232)

BLANK COMMON REQUI RED 90 ( 132)

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 45682 FLOATI NG PO NT WORDS.

EEEEE N N DDDD GGV V EEEEE RRRR  SSS
E NN ND D G GV V s
EEE NNND D G V V. EEE sss
E D D G GG VV E
EEEEE N N DDDD GG V. EEEEER R SSS
CHSQ =  0.1014746E- 11
XMN = -0.37E-05 XMAX = 0. 10E+01 XSUM = 0. 4400E+02
AR AR
. .
— .
- EHR BERRD -
- EHR BERRD -
- FHR EEERD
N .
. .
AAR R AR
- = + ) 1 z
-.3688E- 05 0.7500E-01 0.1850E+00 0. 2350E+00 0. 2700E+00 0.3100E+00 0.3500E+00

4 X A M
0. 3850E+00 0. 4100E+00 0.4350E+00 0. 4900E+00

2] (3] (2] 1
0. 6550E+00 0. 7300E+00 0. 8200E+00 0. 8700E+00

]
0. 1000E+01

ocooocoooocoooo
CORPrPRRRERERROO
ocooocoooocoooo
CORPrPRRRERERROO
ocooocoooocoooo
CORPrPRRRERERROO
ocooocoooocoooo
COPOOO0O0000
ocooocoooocoooo
COPOOO0O0000
ocooocoooocoooo
COPOrPPRRPOO00
ocooocoooocoooo
COOOrFRRPOOO0
ocooocoooocoooo

%
< 000000000000

[
o

. 00E+00

0. 29E+02

ARk AR KA K

* -

COPOrFRPOOO0
cooocoooocoooo

270E- 01
581E+00
276E+00

RADI ANS
000E+00

. 374E+00

346E- 01

16

100E+01
612E+00
186E+00

RADI ANS
000E+00

. 460E+00

000E+00

17
100E+01

. 678E+00

100E+01

RADI ANS
000E+00
446E+00
000E+00

100E+01
668E+00
100E+01

o © ©
0. 5450E+00 0. 5800E+00 0. 6200E+00

B B B B
0. 9100E+00 0. 9500E+00 0. 9850E+00

COPOrFRPOOO0
cooocoooocoooo

XSUM =

*xx
*

£ -4)1111) +

COPOrFRPOOO0
cooocoooocoooo

0. 345E+00
0. 469E+00
0. 100E+01

155. 000 DEGREES
0.617E-01
0. 229E+00
0. 000E+00

0. 248E+00
0. 479E+00
0. 100E+01

165. 000 DEGREES
0. 000E+00
. 269E+00
. 000E+00

oo

100E+01
. 518E+00
. 100E+01

ococo

175. 000 DEGREES
0. 167E+00
0. 446E+00
0. 000E+00

0. 409E+00
0. 668E+00
0. 100E+01

COPOOO0O0000
cooocoooocoooo

0. 8535E+03

*
*
*
*
*
*

KRR A KA KKK

. = + ) 1 z
0. 0000E+00 0. 2154E+01 0. 5314E+01 0. 6750E+01 0. 7756E+01 0. 8905E+01 0. 1005E+02
z X A M o o ® ®
0. 1106E+02 0. 1178E+02 0. 1250E+02 0. 1408E+02 0. 1566E+02 0. 1666E+02 0. 1781E+02
o ® ® B B B ]
0. 1882E+02 0. 2097E+02 0. 2355E+02 0. 2499E+02 0. 2614E+02 0. 2729E+02 0. 2829E+02
B
0. 2873E+02
0.0 0.0 0.0 0.0 40 3.9 43 41 0.0 0.0 0.0 0.0
0.0 0.0 3.9 6.0 5.2 5.2 53 50 56 42 0.0 0.0
0.0 3.7 6.8 7.6 8.6 8.6 86 82 7.7 6.5 43 0.0
0.0 6.0 81 8110.710.1 9.8 10.2 8.1 7.9 5.8 0.0
41 5.4 82 9.9 9.2 84 84 89107 81 50 3.8
3.8 5.3 86 87 68287287 7.0 9.8 8.2 49 41
3.8 5.3 86 87 6.8287287 7.0 9.8 8.2 49 4.1
41 5.4 82 9.9 9.2 84 84 8910.7 81 50 3.8
0.0 6.0 81 8110.710.1 9.8 10.2 8.1 7.9 5.8 0.0
0.0 3.7 6.8 7.6 8.6 8.6 86 82 7.7 6.5 43 0.0
0.0 0.0 3.9 6.0 5.2 5.2 53 50 56 42 0.0 0.0
0.0 0.0 0.0 0.0 40 3.9 43 41 0.0 0.0 0.0 0.0
N N GG RRRR
cC cO OM NG GR R
c O ONNNG RRRR
C cO ON WG GGR R
N N GGGR R
PARAVETERS FOR SUBROUTI NE CONGR
DESCRI PTI ON
I STP - 15 NUMBER OF | TERATI ON STEPS
I RLX - 1 | TERATI VE RELAXATI ON METHOD
I ERR - 1 USE ERROR ARRAY
I ZER - 0 INTIAL SOLUTION IS ZERO

BACKPRQJECTI ON AND PRQJECTI ON CONVOLUTI ON/ FI LTER ROUTI NES

PERFORM THE FOLLOA NG FUNCTI ONS

ARG FUNCTI ON RAY VEI GHTI NG ATTENUATI ON FAN BEAM
BCK BACKPROJECTI ON LI NE LENGTH NO NO
PRJ PRQJECTI ON LI NE LENGTH NO NO
BLANK COVMMON REQUI RED 122 ( 172)
BLANK COVMMON REQUI RED 234 ( 352)
BLANK COVMON REQUI RED 522 ( 1012)
BLANK COVMON REQUI RED 634  ( 1172)
BLANK COVMMON REQUI RED 746 ( 1352)
BLANK COVMMON REQUI RED 858  ( 1532)
PPPP H H AM N N
HA AN N
PPPP HHHHH A A NN N
H AAAAA N NN
P H HA AN N
PHANTOM GENERATED
ARRAY SIZE 12 X 12 INTEGRATION FACTOR = 10  SCALING FACTCR =  1.000
NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARMWETERS FOR THE ELLI PSES AND/ OR RECTANGLES ARE
X, Y - CENTER
AB - LENGTH OF AXIS OR SIDE A AND B
PH - ANGLE OF AXI'S CR SIDE A
DENS - | NTENSI TY
THE PARENTHESI S | NDI CATES THE SCALED VALUE
X B PHI DENS
i @@ 0.00 1.
-3.50), ( o.oo)( 3.00),( 8.00) ( 1.00
2 - RE@Q@@ 0.00 .00
(2.50),( 0.00)( 5.00),( 4. 00) ( 1.00)
EEEEE N N DDDD PPPP H H AM N N
E NN ND D PH HA AN N
EEE NNND D PPPP HHHHH A A NN N
E N NND D H AAAAA N NN
EEEEE N N DDDD P H HA AN N
BLANK COVMON REQUI RED 874  ( 1552)

PRQJECTI ON DATA FOR ANGLE NO 1

0.000E+00 0. 000E+00 0. 000E+00 0. 000E+00
0.167E+00  0.446E+00 0. 446E+00 0. 446E+00
0.167E+00  0.167E+00 0. 000E+00 0. 000E+00
0. 000E+00

PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO. 1

0.087 RADI ANS

5.000 DEGREES
0. 167E+00
0. 446E+00
0. 000E+00



0. 100E+01
0. 409E+00
0. 409E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 334E+00
0. 173E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 578E+00
0. 415E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 247E+00
0. 184E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 497E+00
0. 429E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 237E+00
0. 203E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 487E+00
0. 451E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 272E+00
0. 236E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 522E+00
0. 485E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 271E+00
0. 291E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 521E+00
0. 539E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 245E+00
0. 345E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 495E+00
0. 587E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 230E+00
0. 356E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 480E+00
0. 597E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 223E+00
0. 446E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 472E+00
0. 668E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 223E+00
0. 446E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 472E+00
0. 668E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 230E+00
0. 356E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 480E+00
0. 597E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 245E+00
0. 345E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 495E+00
0. 587E+00
0. 100E+01

PRQJECTI ON DATA
0. 000E+00
0. 271E+00
0. 291E+00
0. 000E+00

PRQJECTI ON DATA
0. 100E+01
0. 521E+00
0. 539E+00

0.100E+01  0.100E+01 0. 100E+01
0.668E+00 0. 668E+00 0. 668E+00
0.409E+00  0.100E+01 0. 100E+01
FOR ANGLE NO. . 262 RADI ANS
0.000E+00 0. 000E+00 0. 000E+00
0.460E+00 0. 460E+00 0. 460E+00
0.173E+00 0. 146E+00 0. 000E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 100E+01
0.678E+00  0.678E+00 0. 678E+00
0.415E+00  0.382E+00 0. 100E+01
FOR ANGLE NO. 3 0. 436 RADI ANS
0.000E+00 0. 000E+00 0. 000E+00
0.490E+00  0.490E+00 0. 374E+00
0.184E+00  0.180E+00 0. 346E-01
UNCERTAI NTY FOR ANGLE NO. 3
0.100E+01  0.100E+01 0. 100E+01
0.700E+00 0. 700E+00 0. 612E+00
0.429E+00 0. 424E+00 0. 186E+00
FOR ANGLE NO. 4 0.611 RADI ANS
0.000E+00 0. 000E+00 0. 731E-03
0.414E+00 0. 446E+00 0. 338E+00
0.203E+00  0.194E+00 0. 762E-01
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 270E-01
0.643E+00  0.667E+00 0. 581E+00
0.451E+00 0. 441E+00 0. 276E+00
FOR ANGLE NO. 0. 785 RADI ANS
0.000E+00 0. 000E+00 0. 500E-01
0.314E+00  0.314E+00 0. 314E+00
0.236E+00  0.207E+00 0. 960E- 01
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 224E+00
0.561E+00  0.561E+00 0. 561E+00
0.485E+00 0. 455E+00 0. 310E+00
FOR ANGLE NO. 6 0.960 RADI ANS
0.000E+00 0. 000E+00 0. 878E-01
0.271E+00  0.213E+00 0. 213E+00
0.291E+00  0.223E+00 0. 105E+00
UNCERTAI NTY FOR ANGLE NO. 6
0.100E+01  0.100E+01 0. 296E+00
0.521E+00  0.462E+00 0. 462E+00
0.539E+00  0.473E+00 0. 324E+00
FOR ANGLE NO. 7 1.134 RADI ANS
0.000E+00 0. 000E+00 0. 127E+00
0.245E+00  0.195E+00 0. 105E+00
0.394E+00  0.250E+00 0. 105E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 357E+00
0.495E+00 0. 442E+00 0. 324E+00
0.628E+00  0.500E+00 0. 324E+00
FOR ANGLE NO. . 309 RADI ANS
0.000E+00 0. 000E+00 0. 188E+00
0.230E+00  0.226E+00 0. 392E-02
0.460E+00  0.303E+00 0. 811E-01
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 434E+00
0.480E+00  0.476E+00 0. 626E-01
0.678E+00  0.551E+00 0. 285E+00
FOR ANGLE NO. 9 1. 484 RADI ANS
0.000E+00 0. 000E+00 0. 223E+00
0.223E+00  0.223E+00 0. 000E+00
0.446E+00 0. 446E+00 0. 000E+00
UNCERTAI NTY FOR ANGLE NO. 9
0.100E+01  0.100E+01 0. 472E+00
0.472E+00  0.472E+00 0. 100E+01
0.668E+00  0.668E+00 0. 100E+01

FOR ANGLE NO. 10

1.658 RADI ANS

0.000E+00 0. 000E+00 0. 223E+00
0.223E+00  0.223E+00 0. 000E+00
0.446E+00 0. 446E+00 0. 000E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 472E+00
0.472E+00  0.472E+00 0. 100E+01
0.668E+00  0.668E+00 0. 100E+01
FOR ANGLE NO. 11 1. 833 RADI ANS
0.000E+00 0. 000E+00 0. 188E+00
0.230E+00  0.226E+00 0. 392E-02
0.460E+00  0.303E+00 0. 811E-01
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 434E+00
0.480E+00  0.476E+00 0. 626E-01
0.678E+00  0.551E+00 0. 285E+00

FOR ANGLE NO. 12

2.007 RADI ANS

0.000E+00 0. 000E+00 0. 127E+00
0.245E+00  0.195E+00 0. 105E+00
0.394E+00  0.250E+00 0. 105E+00
UNCERTAI NTY FOR ANGLE NO. 12
0.100E+01  0.100E+01 0. 357E+00
0.495E+00 0. 442E+00 0. 324E+00
0.628E+00  0.500E+00 0. 324E+00

FOR ANGLE NO. 13

2.182 RADI ANS

0.000E+00 0. 000E+00 0. 878E-01
0.271E+00  0.213E+00 0. 213E+00
0.291E+00  0.223E+00 0. 105E+00
UNCERTAI NTY FOR ANGLE NO.
0.100E+01  0.100E+01 0. 296E+00
0.521E+00  0.462E+00 0. 462E+00
0.539E+00  0.473E+00 0. 324E+00

0
0

ococo ococo coo coo ococo ococo ococo ococo coo coo ococo ococo ococo ococo coo coo ococo

ococo

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

. 409E+00
. 668E+00
. 100E+01

15. 000 DEGREES
. 000E+00
269E+00
. 000E+00

. 100E+01
. 518E+00
. 100E+01

25.000 DEGREES
. 617E-01
. 229E+00
. 000E+00

248E+00
. 479E+00
. 100E+01

35.000 DEGREES
119E+00
. 220E+00
. 000E+00

. 345E+00
469E+00
. 100E+01

45. 000 DEGREES
. 161E+00
236E+00
. 000E+00

. 401E+00
. 485E+00
. 100E+01

55. 000 DEGREES
. 206E+00
. 255E+00
. 000E+00

454E+00
. 505E+00
. 100E+01

65. 000 DEGREES
245E+00
. 200E+00
. 000E+00

. 495E+00
447E+00
. 100E+01

75.000 DEGREES
. 230E+00
134E+00
. 000E+00

. 480E+00
. 366E+00
. 100E+01

85. 000 DEGREES
. 223E+00
. 000E+00
. 000E+00

472E+00
. 100E+01
. 100E+01

95. 000 DEGREES
223E+00
. 000E+00
. 000E+00

. 472E+00
100E+01
. 100E+01

105. 000 DEGREES

. 230E+00
. 134E+00
. 000E+00

. 480E+00
. 366E+00
. 100E+01

115. 000 DEGREES

. 245E+00
. 200E+00
. 000E+00

. 495E+00
. 447E+00
. 100E+01

125. 000 DEGREES

. 206E+00
. 255E+00
. 000E+00

. 454E+00
. 505E+00
. 100E+01

0. 100E+01

PRQJECTI ON DATA FOR ANGLE NO. 14 2.356 RADIANS  135.000 DEGREES
0.000E+00 0. 000E+00 0. 000E+00  0.500E-01  0.161E+00
0.272E+00  0.314E+00  0.314E+00  0.314E+00 0. 236E+00
0.236E+00  0.236E+00  0.207E+00  0.960E-01 0. 000E+00
0. 000E+00

PRQJECTI ON DATA UNCERTAINTY FOR ANGLE NO. 14
0.100E+01  0.100E+01 0. 100E+01  0.224E+00 0. 401E+00
0.522E+00  0.561E+00  0.561E+00  0.561E+00 0. 485E+00
0.485E+00  0.485E+00  0.455E+00  0.310E+00 0. 100E+01
0. 100E+01

PRQJECTI ON DATA FOR ANGLE NO. 15 2.531 RADIANS  145.000 DEGREES
0.000E+00  0.000E+00 0. 000E+00  0.731E-03  0.119E+00
0.237E+00  0.414E+00 0. 446E+00  0.338E+00  0.220E+00
0.203E+00  0.203E+00 0. 194E+00  0.762E-01 0. 000E+00
0. 000E+00

PRQJECTI ON DATA UNCERTAINTY FOR ANGLE NO. 15
0.100E+01  0.100E+01  0.100E+01  0.270E-01 0. 345E+00
0.487E+00 0. 643E+00  0.667E+00  0.581E+00 0. 469E+00
0.451E+00  0.451E+00 0. 441E+00  0.276E+00 0. 100E+01
0. 100E+01

PRQJIECTI ON DATA FOR ANGLE NO. 16 2.705 RADIANS  155. 000 DEGREES
0.000E+00 0. 000E+00 0. 000E+00  0.000E+00  0.617E-01
0.247E+00  0.490E+00  0.490E+00  0.374E+00 0. 229E+00
0.184E+00  0.184E+00 0. 180E+00  0.346E-01 0. 000E+00
0. 000E+00

PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO. 16
0.100E+01  0.100E+01 0. 100E+01  0.100E+01 0. 248E+00
0.497E+00  0.700E+00 0. 700E+00  0.612E+00 0. 479E+00
0.429E+00  0.429E+00 0. 424E+00 0. 186E+00 0. 100E+01
0. 100E+01

PRQJECTI ON DATA FOR ANGLE NO. 17 2.880 RADIANS  165.000 DEGREES
0.000E+00 0. 000E+00 0. 000E+00  0.000E+00 0. 000E+00
0.334E+00  0.460E+00  0.460E+00  0.460E+00 0. 269E+00
0.173E+00  0.173E+00 0. 146E+00  0.000E+00 0. 000E+00
0. 000E+00

PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO. 17
0.100E+01  0.100E+01  0.100E+01  0.100E+01 0. 100E+01
0.578E+00  0.678E+00  0.678E+00  0.678E+00  0.518E+00
0.415E+00  0.415E+00  0.382E+00 0. 100E+01 0. 100E+01
0. 100E+01

BLANK COMMON REQUI RED 858 ( 1532)

PRQJIECTI ON DATA FOR ANGLE NO. 18 3.054 RADIANS  175.000 DEGREES
0.000E+00 0. 000E+00 0. 000E+00  0.000E+00 0. 167E+00
0.167E+00  0.446E+00 0. 446E+00  0.446E+00 0. 446E+00
0.167E+00  0.167E+00 0. 000E+00  0.000E+00 0. 000E+00
0. 000E+00

PRQJECTI ON DATA UNCERTAI NTY FOR ANGLE NO. 18
0.100E+01  0.100E+01  0.100E+01  0.100E+01 0. 409E+00
0.409E+00 0. 668E+00 0. 668E+00  0.668E+00 0. 668E+00
0.409E+00  0.409E+00 0. 100E+01  0.100E+01 0. 100E+01
0. 100E+01

FOR CONGR AND GRADY FCN | S THE VALUE OF THE CHI -
FOR ENTPY FCN | S EVALUATED BY THE SUBROUTI NE DULFC

ITER 0 FCN 0. 441E+02
ITER 1 FCN 0. 540E+01
ITER 2 FCN 0. 193E+01
ITER 3 FCN 0. 378E+00
ITER 4 FCN 0. 135E+00
ITER 5 FCN 0. 845E-01
ITER 6 FCN  0.387E-01
ITER 7 FCN 0. 150E-01
ITER 8 FCN 0. 613E-02
ITER 9 FCN 0. 318E-02
I TER 10 FCN 0. 216E-02
I TER 11 FCN 0. 194E-02
I TER 12 FCN 0. 130E-02
I TER 13 FCN 0. 896E-03
I TER 14 FCN 0. 730E-03
I TER 15 FCN 0. 536E-03

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

BLANK COMMON REQUI RED

MAXI MUM SI ZE OF BLANK COMMON THUS FAR= 45682 FLOATI NG PO NT WORDS.

EEEEE N
NN

EEE NNND

E N NN

EEEEE N

XMN =

-0.31E-01 XMAX =

. = + ) 1 z
-.3104E- 01 0. 4853E-01 0. 1652E+00 0. 2183E+00 0. 2554E+00 0. 2979E+00 0. 3403E+00

4 X A M o © )
0.3774E+00 0. 4040E+00 0.4305E+00 0. 4889E+00 0.5472E+00 0.5843E+00 0. 6268E+00

2] (2] )

826

714

426

314

202

90

( 1472)
( 1312)
(652
( 472)
( 312)
( 132)

N N G&G_RRRR
C CO OM NG GR
c O ONNNG RRRR
C CO ON NNG GGR R
N N GEGGR
0. 10E+01 XSUM = 0. 4402E+02
AR A
. .
— .
O D
R D
O D
- .
. .
-

[ [:] ;)



0. 6639E+00 0. 7435E+00 0. 8390E+00 0. 8920E+00 0. 9345E+00 0. 9769E+00 0. 1014E+01

0. 1030E+01

coocoocoococoocoo

Scdoccocoocssooa

coocoocoococoocoo

Sooodddcocca

coocoocoococoocoo

Sodoordddcocca

coocoocoococoocoo

Sodoordddcoca

coocoocoococoocoo

Sodoordddcocca

coocoocoococoocoo

SSoodddcocoo

coocoocooocoocoo

Scdococococcscsooa

coocoocooocoocoo

Scdococococscsooa

coocoocooocoocoo

SOridddddddco

coocoocoococoocoo

SOridddddddco

coocoocoococoocoo

SOridddddddco

coocoocoococoocoo

Scdococococscsooa



O 0O 000000000 O O

(e}

O 0O 0O 0O 000

PROGRAM XCBARP
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JuLY91 *

AR o e o NI
EXAMVPLE 16
THE PROGRAM XCBARP GENERATES A Cl RCULAR BAR PHANTOM
COVMON/ QUTCOM LUNQUT, | 80132
DI MENSI ON B( 4096)

LUNOUT=2
180132=0

OPEN QUTPUT FILE
QPEN (LUNOUT, FI LE=' E16. OUT' , FORVE' FORVATTED )

CALL CBARP (B, NDI MJ, R XL, Y1, Z, | NTFAC, NBAR, NREPS, | DI REC)
CALL ARRAY (B, NDI MJ)

CLOSE ( LUNOUT)

END

CCC BBBB  AAA RRRR PPPP
C CB BA AR RP
C BBBB A A RRRR PPPP

R R P

C B B AAAAA
ccC BBBB A AR RP

BAR PATTERN PHANTOM GENERATED

ARRAY

SIZE 64X 64

CIRCLE RADIUS 30.00 AT ( 0., 0.)
INT FACTOR 10

NO. OF

XMN =

BARS 5
EEEEE N N DDDD CCC BBBB  AAA RRRR PPPP
E NN ND D C CB BA AR RP
EEE NNND D C BBBB A A RRRR PPPP
E N NND D C CB BAMAR R P
EEEEE N N DDDD ccC BBBB A AR RP
0. 00E+00 XMAX = 0. 10E+01 XSUM = 0. 1313E+04

T T

- Xe&:

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

B

. = + ) 1 z
0. 0000E+00 0. 7500E- 01 0. 1850E+00 0. 2350E+00 0. 2700E+00 0. 3100E+00 0. 3500E+00

z X A o o ®

0. 3850E+00 0. 4100E+00 0. 4350E+00 0. 4900E+00 0. 5450E+00 0. 5800E+00 0. 6200E+00

o ® ® B B B B ]
0. 6550E+00 0. 7300E+00 0. 8200E+00 0. 8700E+00 0. 9100E+00 0. 9500E+00 0. 9850E+00

]
0. 1000E+01



PROGRAM XPI E
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JuLY91 *

IO

EXAMPLE 17
THE PROGRAM XPI E SHOAS HOW TO GENERATE A PI E PHANTOM

000000000 O O

DI MENSI ON_B( 4096)
COVMON/ QUTCOM LUNQUT, | 80132

(e}

LUNOUT=2
180132=0

OPEN QUTPUT FILE
QPEN (LUNOUT, FI LE=' E17. OUT' , FORVE' FORVATTED )
CALL PIE (B, NDIMJ,R X1, Y1, Z, | NTFAC, NSLI PI , | START)
CALL ARRAY (B, NDI MJ)

CLOSE (LUNOUT)

END

O 0O 0O 0O 000

PPPP Il EEEEE
P
PPPP | EEE
P | E
P 11l EEEEE
Pl E PHANTOM GENERATED
ARRAY SIZE 64X 64
CIRCLE RADIUS 30.00 AT ( 0., 0.)
INT FACTOR 10
SECTOR WDTH  0.314
EEEEE N N DDDD PPPP Il EEEEE
E NN ND D P P 1 E
EEE NNND D PPPP | EEE
E N NND D P | E
EEEEE N N DDDD P 11l EEEEE
XMN = 0.00E+00 XMAX = 0. 10E+01 XSUM = 0. 1413E+04

T T

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

H kKRR kR KRRk R KRR kR KRR kKRR kKRR kR KRRk R KRRk Kk

. = + ) 1 z
0. 0000E+00 0. 7500E- 01 0. 1850E+00 0. 2350E+00 0. 2700E+00 0. 3100E+00 0. 3500E+00

4 X A M o o 2]

0. 3850E+00 0. 4100E+00 0.4350E+00 0. 4900E+00 0.5450E+00 0.5800E+00 0. 6200E+00
2] o (2] [ B B B ]
0. 6550E+00 0. 7300E+00 0. 8200E+00 0. 8700E+00 0. 9100E+00 0. 9500E+00 0. 9850E+00

]
0. 1000E+01



PROGRAM XRECT
IMPLICI' T DOUBLE PRECI SION (A-H, O 2)
SAVE

T

* RECLBL DP VERSI ON 2.0 JULY91 *

IO

EXAMPLE 18

THE PROGRAM XRECT SHOAS HOW TO GENERATE RECTANGULAR AND
ELLI PI CAL PHANTOVS.

0000000000 O O

DI MENSI ON' B( 4096)
DI MENSI ON | TYPE(4), AL(4), BL(4), X1(4), YL(4), PHI (4), Z(4)
COWON LUNOUT, 80132

DATA I TYPE/1, 1,2, 2/

DATA Al/20.,15. , 15. 20 !

DATA B1/10..7..7.,10./

DATA X1/-16. , 16. , 16. -16 !

DATA Y1/16.,-16.,16. 6./

DATA PHI/ . 785398, 2. 356194 2.356194, . 785398/
DATA Z/ 1., 2. o

(e}

LUNOUT=2
180132=0

OPEN QUTPUT FILE
OPEN ( LUNOUT, FI LE=' E18. QUT' , FORM=" FORMATTED )

O 000

NPHAN=4
I NTG=10

NDI MU=64

PW D=1.

CALL PHAN (NPHAN, I NTG, | TYPE, Z, X1, Y1, AL, BL, PHI, B, NDI MJ, PW D)
CALL ARRAY (B, NDI MJ)

CLOSE (LUNOUT)

END

PPPP. H H AAA N N
HA ANN N

PPPP HHHHH A AN NN
H HAAAAA N NN

P H HA AN N

PHANTOM GENERATED
ARRAY SIZE 64 X 64 | NTEGRATI ON FACTG? = 10
NUMBER OF ELI PSES AND/ OR RECTANGLES =
THE PARAMETERS FOR THE ELLI PSES AND/ OR RECTAAHES ARE
X, Y - CENTER
A B - LENGTH OF AXIS OR SIDE A AND B
- ANGLE OF AXIS OR SIDE A

SCALI NG FACTOR =

DENS - | NTENSI TY
THE PARENTHESI S I NDI CATES THE SCALED VALUE
X

B PHI
1 - EL 00O@@ 0.79 , 1. 00
( -16.00).( 16.00)( 20.00),( 10.00) (
1 - EL@ 0@ @ 2.36 , 2.00
( 00).( -16.00)( 15.00),( 7.00) (
2 - RE@@O@ @ 2.36 , 3.00
( 00).( 16.00)( 15.00),( 7.00) (
2 - REO 0@@ 0.79 , 4.00
( -16.00).( -16.00)( 20.00),( 10.00) (
EEEEE N N DDDD PPPP. H H AAM N N
ND D HA AN N
EEE NNND D PPPP HHHHH A A N NN
E N NND D H AAAAA N NN
EEEEE N N DDDD ] H HA AN N
XM N = 0. 00E+00 XVAX = 0. 40E+01 XSUM = 0. 1436E+04
kKRR kKRR kR kKRR kKK kK
* *
* *
* *
* *
. = *
* B 1€Vt *
* bbb - *
* R +EEEDEROED- *
* - bbb R235535555 *
* RORONRoRIon ZEEEODEEND) *
* C bbb - *
* bbb ) *
* bbb X9+ *
* ==4==- - - *
* *
* *
* *
* *
* *
* *
* *
* *
* .o *
* *
* *

0. 0000E+00 0. 3000E+00 0. 7400E+00
4 X A
0. 1540E+01 0. 1640E+01 0. 1740E+01
2] (2] (2]
0. 2620E+01 0. 2920E+01 0. 3280E+01

]
0. 4000E+01

.
.
.
.
.
.
- 2000 *
.
.
.
.
.
.
.

I Ty

= + ) 1 z

0. 9400E+00 0. 1080E+01 0. 1240E+01 0. 1400E+01
o o ®

0. 1960E+01 0. 2180E+01 0. 2320E+01 0. 2480E+01

[ B B B ]
0. 3480E+01 0. 3640E+01 0.3800E+01 0.3940E+01



