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Abstract

X-ray Inspection is technique of displaying inside of any objects without separation and
destruction. Then, interior fractures of them can be examined instantly by viewing.

This thesis presents an application of x-ray in conjunction with control system design, to
implement an X-ray Inspection System which can be described as follows. (1) A construction of
scout view, it is a way of displaying inside of any objects. This process is realized by
continuously sliding an object through the line of x-ray beam while x-ray tube and detector
remain stationary. Therefore, the scout view exhibits along the longitudinal size of the object. (2)
A table, it is an equipment that is employed to slide the object through the line of x-ray beam in
this experiment. The execution of the table is controlled by MCS-51 in low level and a PC in high
level. (3) Edge Detection, it is an essential method when the scout view images are not
sufficiently clear for investigation. Thus, they must be improved to obtain more quality for

convenient viewing.
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A° Angstrom

AC Alternate Current

ADC Analog to Digital Converter
Ali,j) Intensive level at each pixel
c Velocity of Light

CCD Charge Couple Device

cm Centimetre

Cj Junction Capacitance

DAC Digital to Analog Converter
DU Detector Unit

e Natural Exponential
elx,y) Magnitude of Edge Detector
fix,y) Intensive level at each pixel
f. fy Partial Derivatives

HU Heat Unit

Hz Herts

hy . hy Gradient Mask

I Secondary Intensity of X - ray
I Primary Intensity of X - ray

| Current generated by the incident light

p
( proportional to the amount of light )
I Photodiode Reverse Saturation Current
K Boltzmann’s Constant
keV Kilo - electron Voit
kHz Kilo - Herts
kV Kilo - Volt
mA Milli - Ampere



MB

MCS - 51
MeV
MHz

mm

ms

PC
PU

us

< S

Mega - Byte

Microcontroller Single Chip 8051
Mega - electron Volt

Mega - Herts

Millimetre

Milli - Second

Mass of electron at standstill
Personal Computer

Pre - processing Unit
Electron Charge

Random Access Memory

Revolutions per Minute

Shunt Resistance

Series Resistance

Silicon Controlled Rectifier

Line Start Pulse

Sobel Mask

Absolute temperature of the photodiode

Pixel Enable Clock

Output Voltage

Gradient Mask

Length of Object

Vector in each pixel

Negative Charge

Positive Charge

X - ray Attenuation or Absorption Coefficient
Micro - Second

Direction of gradient

Gradient Operator
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TH 9513
DC POWER
SUPPLY X-rays
\ TH 9559
TH 9559 DU DETECTOR
DETECTOR UNIT ASSEMBLY
® Chassi d
Detector Cable (24-pin) " = Chassis groun:
J1 (DB-9) TH 9559 PU Js, J6 )
PRE-PROCESSING UNIT > OSCILLOSCOPE
Power Supply Cable
J7 (DB-9) J2 (DB-37)
Detector Control Cable Detector Data Cable
COMPUTER J7 2
INTERFACE i A V4
PACKAGE | J9 TH 9512
INTERFACE BOARD PC pe X
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nigger image Cable || 410 isA| | SYSTEM
(optional) .
BUS
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IMAGING BOARD |~
( frame grabber) [ V]
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