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DIM CR(300,
DIM X (300),

69

38)
Y (300)

DIM P (38, 200)

ouT 771, 137
N = 80
C=7

SCREEN 3
FOR J = 1

ouT 768,
NEXT
MENU:

T0 7
(208 OR X1): OUT 768, (144 OR XI)

OUT 768, 176: X2 = 176

CLS

SCREEN 0
SCREEN 3
LOCATE 5,
LOCATE 6,
LOCATE 10,
LOCATE 12,
LOCATE 13,
LOCATE 14,
LOCATE 15,
LOCATE 16,
LOCATE 19,
LINE (40,
LINE (40,

DIK:

LOCATE 15,
LOCATE 15,
ABCS = IN
LOCATE 19,

32: PRINT "COMPUTED TOMOGRAPHY"
13: PRINT "DEPARTMENT OF NUCLEAR TECHNOLOGY,CHULALONGKORN UNIVERSITY"
33: PRINT "MAIN MENU"

30: PRINT "1. DATA COLLECTION"
30: PRINT "2. DISPLAY PROFILE"
30: PRINT "3. SMOOTH "

30: PRINT "4. CORRECT DATA"
30: PRINT "5. EXIT"

34: PRINT "CHOOSE:"

30)-(600, 100), 1B

100)-(600, 300), 1B

45: PRINT "
45: PRINT ABCS
PUTS(1)
44: PRINT ABCS: FOR D = 1 TO 200: NEXT D

ABC = VAL(ABCS): ABCS = "

IF ABC <10R ABC > 5 THEN BEEP: GOTO DIK
IF ABC =1THEN CLS GOTO START

IF ABC =2THEN CLS: GOTO PROFILE

IF ABC =3THEN CLS GOTO SMOOTH

IF ABC =4THEN CLS: GOTO CORRECT

IF ABC = 5

GOTO DIK

START :
LINE (40,
LINE (40,
LOCATE 5,
LOCATE 6,
LOCATE 7,
LOCATE 9,
IF FS = "
LOCATE 10,
LOCATE 11,
LOCATE 12,

THEN SCREEN 0: END

30)-(600, 300), 1B

100)-(6001 100), 1 B

20: PRINT "DEVELOPMENT OF A GAMMA RAYS SCANNING SYSTEM"

15: PRINT "FOR COMPUTED TOMOGRAPHY OF REINFORCED CONCRETE COLUMNS'
27: PRINT "***MR. MONGKOL WONNAPRAPA***"

10: PRINT "TARGET FILE NAME [CTSCAN]: ": . INPUT FS
THEN FS = "CTSCAN": LOCATE 9, 39: PRINT FS
10: PRINT "STEP ANGLE OF PROJECTION : DEGREE
21: PRINT" [1] 3.65 [2] 5 [3]7.31"

21 PRINT" [4] 10 [5] 14.61  [6]20"
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SAQP:
SAQOP$ INPUTS$(1)
SAOP = VAL(SAOQPS)

IF SAOP < 1 OR SAOP > 6 THEN GOTO SAOP
[F SAOP = 1 THEN = 156: LOCATE 10, 41: PRINT "3.65"
IF SAOP = 2 THEN = 214: LOCATE 10, 43: PRINT =9
IF SAOP = 3 THEN = 312: LOCATE 10, 41: PRINT "7.31"
IF SAOP = 4 THEN = 428: LOCATE 10, 42: PRINT ~10.
IF SAOP 5 THEN = 620: LOCATE 10, 40: PRINT "14.61"
IF SAOP = 6 THEN = 856: LOCATE 10, 42: PRINT "20"
CHECK1:
LOCATE 13, 10: PRINT "NUMBER OF PROFILE [25] " INPUT PF

IF PF = 0 THEN PF = 25
IF (PF < 0) OR ( * PF [ 44 > 180) THEN GOTO CHECK! '44=U/ANGLE
LOCATE 13, 36: PRINT PF

LOCATE 14, 10: PRINT "NUMBER OF RAYSUM FROM ORIGIN TO START POINT [10]: INPUT

IF H =20 THEN H = 10: LOCATE 14, 59: PRINT H

LOCATE 15, 10: PRINT "DISTANT/STEP [1] 1.5 OR [2] 3.0 : mm.";
RAS:

RASS = INPUTS(1)

RAS  VAL(RASS)

IF RAS < 1 OR RAS > 2 THEN GOTO RAS

IF RAS = 1 THEN FI = 50: LOCATE 15, 46: PRINT "1.5”

IF RAS 2 THEN FI = 100: LOCATE 15, 46: PRINT "3.0"

CHECK2:
LOCATE 16, 10: PRINT "NUMBER OF RAYSUM [90] "0 INPUT """, RS
[F RS = 0 THEN RS = 90: LOCATE 16, 36: PRINT RS
[F (FI * 1.5 [/ 50 * RS > 420 - H) OR (RS < 0) THEN GOTO CHECK2
LOCATE 20, 10: PRINT "PLEASE HAIT s RESET SYSTEM TO ORIGIN"

GOSUB RESETT
GOSUB RESETR
LOCATE 20, 10: PRINT " PLEASE WAIT....MOVING SYSTEM FROM ORIGIN TO START POINT"
FOR K = 1 TO H
GOSUB TRANSF
NEXT K
SCREEN 3
»************************** SCAN ERE R R R R R R R EEEEEEEEEEEEEEEEEEEEEES
STARTTIME = TIMER
FOR ROT = 1 TO PF
cLs
LINE (50, 42)-(6201 310), 1 B
LOCATE 1, 50: PRINT "PROJECTION NUMBER: "; ROT
FOR RAYSUM = 1 TO RS
CHECK = ROT / 2 - INT(ROT / 2)
IF CHECK = 0 THEN GOSUB TRANSR ELSE GOSUB TRANSF
GOSUB DIGITIN
GOSUB ADCIN
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IF CHECK = 0 THEN CR(RS + 1 - RAYSUM, ROT) = COUNTS ELSE CR(RAYSUM, ROT) = COUNTS
STOPTIME = TIMER
LOCATE 2, 30: PRINT "SCAN TIME: INT(STOPTIME - STARTTIME)
NEXT RAYSUM
IF CHECK = 0 THEN GOSUB TRANSR ELSE GOSUB TRANSF
IF ROT <> PF THEN GOSUB ROTAC
FINALTIME = TIMER
LOCATE 3, 20: PRINT "*****TOTAL SCAN TIME*****:" INT(FINALTIME - STARTTIME)
LOCATE 3, 55: PRINT "SEC"

NEXT ROT
> kkkkkkkhkkkkkkkkkk FlLE SAVlNG ERE R EEEEEEREEESEEEEEREESEES]
FILESAVE:

LOCATE 10, 10: PRINT "PLEASE WAIT e SAVING DATA"

OPEN F$ FOR OUTPUT AS #1
FOR ROT = 1 TO PF

FOR RAYSUM = 1 TO RS
WRITE #1, CR(RAYSUM, ROT)
NEXT RAYSUM

NEXT ROT

CLOSE 1

> (R EEREEREEEEEEEEEEEEEEEREES reset SYSTEM To ORlGlNAL PoslTlON IR E RS S EEREEEEEEEEE RS
PFF = INT(.5 + PF * | 312)
LOCATE 10, 10: PRINT "PLEASE WAIT RESET SYSTEM TO ORIGINAL POSITION"
IF PFF > C THEN
M .PFF - C
FOR K =1T0O M
GOSUB ROTC
NEXT K
ELSE
M=C- PFF
FOR K =1TO M
GOSUB ROTAC

NEXT K
END IF
GOTO MENU
END
>*********************** TRANSLATION MOTER kkhkkkkhhkkkkhhhkkkddhhkdrddhrkrdhxx
TRANSF:
FOR J = 1 TO FI
OUT 768, (3 OR X2): FOR I = 1 TO 2: NEXT |
OUT 768, (9 OR X2): FOR I = 1 TO 2: NEXT |
OUT 768, (12 OR X2): FOR I = 1 TO 2: NEXT |
OUT 768, (6 OR X2): FOR | =1 TO 2: NEXT |
NEXT J
RETURN
TRANSR:
FOR J = 1 TO FI
OUT 768, (3 OR X2): FOR | = 1 TO 2: NEXT |
OUT 768, (6 OR X2): FOR I = 1 TO 2: NEXT |
OUT 768, (12 OR X2): FOR I =1 TO 2: NEXT |
OUT 7681 (9 OR X2): FOR | = 1 TO 2: NEXT |
NEXT )

RETURN



IEEEEE SRS S EEE SRR EEEEEEEEEE ROTATION

ROTAC
FOR J 170
OUT 7691 3:
oUT 769 . 6:
ouT 769, 12
oUT 769, 9:
NEXT
RETURN
ROTC:
FOR J 170
OUT 7691 3:
OUT 7691 9:
OUT 769,1 12:
oUT 769,1 6:
NEXT J
RETURN
RESETR:
OUT 769, 3: FOR I 170 2:
A = (32 AND INP(770)) IF
OUT 769, 9. FOR | 170 2:
A = (32 AND INP(770)): IF
OUT 769, 12: FOR | 170 2:
A = (32 AND INP(770)): IF
oUT 769, 6: FOR | 170 2:
A = (32 AND INP(770)): IF
GOTO RESETR

FOR |

FOR |

FOR |

FOR |

FOR |
FOR |
FOR |
FOR |

1 70
170
170 2

RESETT:

OUT 768, (3 OR X2): FOR |
A = (16 AND INP(770)):
OUT 768, (6 OR X2): FOR |
A = (16 AND INP(770)):
OUT 768, (12 OR X2): FOR
A= (16 AND INP(770)):
OUT 768, (9 OR X2): FOR I

A= (16 AND INP(770)): |
GOTO RESETT

= F
F

i n T o

T

MOTER IEEEEE SRS EEE R SR EEEEEEEEEESEES

NEXT |
NEXT |
NEXT |
. NEXT |

NEXT |
o NEXT |
20 NEXT |
. NEXT |

NEXT |

A = 32 THEN RETURN
NEXT |

A = 32 THEN RETURN
NEXT |

A = 32 THEN RETURN
NEXT |

A = 32 THEN RETURN

T0

2 NEXT |

16 THEN RETURN
TO 2: NEXT |

16 THEN RETURN
1 70 2: NEXT |

16 THEN RETURN
TO 2: NEXT |

16 THEN RETURN

1
A
1
A&

A
1
A

kkkkhkkkkhkkkhkkhkhkkhkkkhkkkhkkkhx*k ADC input kkkkkkhkkkhkkhkkkkkkkhkhkkkhkk*x
ADCIN
SUM = 0
LOCATE 2, 20: PRINT "
FOR D = 1 TO 800: NEXT D
FOR COUNTS = 1 TO N
A = INP(772)
SUM = SUM + A
FOR D = 1 TO 5
NEXT D
NEXT COUNTS
COUNTS = SUM / N
LOCATE 1, 8: PRINT "RAYSUM:  RAYSUM
LOCATE 2, 8: PRINT "COUNT RATE:  COUNTS
LOCATE 2, 48: PRINT " TOTAL PROFILE:"; PF
LOCATE 1, 30: PRINT "TOTAL RAYSUM:"; RS



IF CHECK = 0 THEN PSET (589 - 500 * RAYSUM / RS
ELSE PSET (81 + 500 * RAYSUM / RS, 300 -
RETURN
DISKCHECK:
ERRORNUMBER =
BEEP
SELECT CASE ERRORNUMBER
CASE 61
PRINT "THE DISK IS FULL
CASE 71
PRINT "THE DRIVE DOOR IS OPEN.
CASE 64
PRINT "BAD FILE NAME"
PRINT "PRESS ANY OTHER KEY TO CONTINUES'
CONTINUES = INPUTS(1)
GOTO FILESAVE
END SELECT
cLs
SCREEN 3
IR R R EEEEEEEEEEREEEEEEEEE RS dlgltal
DIGITIN:
FOR D = 1 TO 5: NEXT D
X1 = (INP(768) AND 15)
0UT 768, (160 OR XI)
FOR | = 1 TO 10: NEXT |
OUT 768, (176 OR XI)
TIMEST:
TS = (INP(770) AND 64)
IF TS = 0 THEN OUT 768,
GOTO TIMEST
DIGIT
FOR D = 1 TO 5:
FOR NN = 1 TO 7
OUT 768, (208 OR X1): OUT 768,
D(NN) = (INP(770) AND 15)
FOR D = 1 TO 5: NEXT D
NEXT NN
COUNTS = D(I) * 100000 + D(2)
* 10000 + D(3) * 1000 + D(4) * 100 + D(5) * 10 + D(6)
IF RAYSUM = 1 AND ROT = 1 THEN 10 = COUNTS
FOR D = 1 TO 2: NEXT D
OUT 768, (176 OR XI)
LOCATE 1, 8: PRINT "RAYSUM: ";
LOCATE 2, 8: PRINT "COUNT RATE:  COUNTS
LOCATE 2, 48: PRINT " TOTAL PROFILE:"; PF
LOCATE 1, 30: PRINT "TOTAL RAYSUM:"; RS
IF CHECK = 0 THEN PSET (589 -
ELSE PSET (81 + 500 * RAYSUM / RS, 300 -
RETURN

ERR

..PLEASE REPLACE DISK"

PLEASE CHECK"

(144 OR XI): GOTO DIGIT

NEXT D

(144 OR X1)

RAYSUM

300 -
255 * COUNTS |/

500 * RAYSUM [/ RS, 300 -

255 * COUNTS /
10)

10)

input LEEEEEEEEEEEESEEEEEESEES]

255 * COUNTS / 10)

255 * COUNTS [/ 10)

13



>************************** YJEW PROF'LE kkkkkkkhkkkkkkhkkkkkkhkkkkx

SCREEN 3
PROFILE
MAX = -9000: MIN = 9000
LOCATE 12, 25: LINE INPUT "FILE NAME * » SENS

LOCATE 13, 25: LINE INPUT "No. of Profile € > NP
NP = VAL(NP$)

LOCATE 14, 25: LINE INPUT "No. of ray-sura & ', MATS
LOCATE 19, 40: PRINT "LOADING.. WAIT"

MAT = VAL(MATS)
OPEN SFN$ FOR INPUT AS #1
FOR 13! = 1 TO NP
FOR J% = 1 TO MAT
INPUT #1, A$
P(1%, %) = VAL(AS)
NEXT 1%
NEXT 1%
CLOSE #1
cLs

FOR 11% = 1 TO NP
FOR JJ% 1 TO MAT
[F P(I1%, JI%) > MAX THEN MAX = P(I1%, Ji%)
[F P(I%, JI%) < MIN THEN MIN = P(11%, JJ%)

NEXT 1J%
NEXT 11%
YM = MAX
LINE (50, 15)-(550, 175), , B
FOR | = 1 T0 15

LINE (48, 175 - 10 * 1)-(50, 175 - 10 * 1)
NEXT |

FOR J = 1 70 10
LINE (50 + 50 * J, 178)-(50 + 50 * J, 175)

NEXT J
VIEW (51, 16)-(549 . 174)
GOTO KEYP
LR R SRR EEE R EEEREEEE RS SmOOth data R R R RS S EEEEEEEEEE R EEEEEEE]
SMOOTH
LOCATE 10, 30: PRINT "SMOOTHING METHOD"
LOCATE 12, 25: LINE INPUT "SOURCE FILE NAME . ", SENS
LOCATE 13, 25: LINE INPUT "TARGET FILE NAME ", TENS
LOCATE 14, 25: LINE INPUT "No. of Projections " NP$
NP = VAL(NPS)
LOCATE 15, 2 LINE INPUT "No. of ray-sum "1 MATS
MAT = VAL(MATS)
LOCATE 19, 40: PRINT "LOADING.... .PLEASE WAIT"

MAT = VAL(MATS)
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OPEN SFNS FOR INPUT AS #1
FOR IX = 1 TO NP
FOR Ji : 1 TO MAT
INPUT #1, AS
P(IX, J%) = VAL(AS)
NEXT IX
NEXT 1%
CLOSE #1
FOR IX = 1 TO NP
FOR JX = 1 T0 2
OD(IX, IX) = P(IX, IX)
NEXT JX
FOR JX = 3 TO MAT - 2
0D = P(IX, JX - 2) + P(IX, IX - 1)
4 P(IX, IX) %6 o+ P(IX, IX + 1) * 4+ P(IX, IX +2)
oD(IX, JX) 0D | 16
NEXT IX
FOR JX = MAT - 1 TO MAT
oD(IX, JX) = P(IX, IX)
NEXT IX
NEXT IX
LOCATE 19, 40: PRINT "SAVING .o PLEASE WAIT"
OPEN TEN$ FOR OUTPUT AS #2
FOR IX = 1 TO NP
FOR JX = 1 TO MAT
IF OD(IX, JX) < 0 THEN OD(IX, IX) 0
WRITE #2, 0D(IX, JX)
NEXT JX
NEXT 1X
CLOSE #2
GOTO KEYP

kkkkkkkkkkkkkkkhkkkkhkk*k CORRECT DATA IR SRR EEEEE R EEEEEEESEEEEEE]

CORRECT:

LOCATE 12, 25: LINE INPUT "SOURCE FILE NAME . ", SFNS
LOCATE 13, 25: LINE INPUT "TARGET FILE NAME " TENS
LOCATE 14, 25: LINE INPUT "No. of Projections " NPS
NP = VAL(NPS)

LOCATE 15, 25: LINE INPUT "No. of ray-sum : "y MATS
LOCATE 16, 25: LINE INPUT "lo COUNT RATE U 1)
io = VAL(ioS)

LOCATE 17. 25: LINE INPUT "B.G COUNT RATE : "y BGS
BG = VAL(BGS)

LOCATE 19, 40: PRINT "LOADING ..o PLEASE WAIT"

MAT = VAL(MATS)
OPEN SEN$ FOR INPUT AS #1
FOR IX = 1 TO NP
FOR JX = 1 TO MAT
INPUT #1, AS
P(IX, JX)  VAL(AS)
NEXT JX
NEXT IX
CLOSE #1



FOB I* = 1 TO NP
FOR JX 1 TO MAT
p = (P(IX, IX) - BG) / (io - BG)
P(IX, IX) = (-1) * LOG(p)
NEXT IX
NEXT 1%
OPEN TFN$ FOR OUTPUT AS #2
FOR IX = 1 TO NP
FOR JX = 1 TO MAT
IF P(IX, IX) < 0 THEN P(I%, %) =
WRITE #2, P(IX, IX)
NEXT X
NEXT IX
CLOSE #2

KEYP:
LOCATE 20, 10: PRINT "PRESS ANY KEY CONTINUE"
= INPUTS (1)
IF STS = "" THEN GOTO KEYP
GOTO MENU

0
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