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Abstract

This report presents product inspection by image processing. Product image is first captured
by a video camera. The analog video signal is converted to digital signal by 1C TDAS708A and
stored by sync signal from IC LMI1881. To store vidco information, It is required 256 scans and
cach scan stores 128 pixels which is the total resolution of 32,768 pixels. After that digital data is
store in 128 kbyles memory. An image captured from other item of the same product are then

compared by a microcontroller MCS-51.
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MASTER
LINE_256
SELEC_ADD
SELEC_DATA
SW 1
SELEC_BANK
SW 2
OUTPUT 1
OUTPUT 2
OUTPUT 3
OUTPUT 4
THRESHOLD 1
THRESHOLD 2

EQU
EQU
EQU
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
EQU
EQU

24H
25H
26H
P1.0
P11
P12
P13
Pl4
P1.5
PL.6
P1.7
P3.1
P3.0
40H
10H

:DEFINE DATA_H AT ADDRESS 24H
:DEFINE DATA_H AT ADDRESS 25H
:DEFINE MASTER AT ADDRESS 26H
‘DEFINE LINE 256 EQUAL BIT PORT 1.0
:DEFINE READ EQUAL BIT PORT 1.1
:DEFINE WRITE EQUAL BIT PORT 1.2
:DEFINE SW_1 EQUAL BIT PORT 1.3
‘DEFINE SELEC_BANK EQUAL BIT PORT 1.4
‘DEFINE SW 2 EQUAL BIT PORT 1.5
:DEFINE OUTPUT 1 EQUAL BIT PORT 1.6
-DEFINE QUTPUT 2 EQUAL BIT PORT 1.7
:DEFINE QUTPUT 3 EQUAL BIT PORT 3.1
;DEFINE OUTPUT_3 EQUAL BIT PORT 3.0
:DEFINE THRESHOLD 1 EQUAL 40H

;DEFINE THRESHOLD 2 EQUAL 10H
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MAIN PROGRAM
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ORG  0000H .RESET VECTOR

CLR OUTPUT 1 .CLEAR OUTPUT 1

CLR OUTPUT 2 :CLEAR OUTPUT 2

CLR OUTPUT 3 :CLEAR QUTPUT 3

CLR OUTPUT 4 :CLEAR OUTPUT 4

MOV MASTER#00H :CLEAR MASTER
CHECK_SW: SETB SW_1

IB SW_1,CHECK SW :WAITING FOR READY

CLR OUTPUT | :CLEAR OUTPUT 1

CLR  OUTPUT 2 :CLEAR OUTPUT 2

CLR OUTPUT 3 :CLEAR OUTPUT 3

CLR OUTPUT 4 :CLEAR OUTPUT _4
MAIN: SETB SW 2

JB SW_2,ADDRESS |

SIMP ADDRESS 2 JMP TO ADDRESS 2

ADDRESS [: CLR SELEC BANK :SELECT ADDRESS BANK#0
INC  MASTER INCREMENT MASTER
SIMP WRITE JMP TO WRITE

ADDRESS_2: SETB SELEC_BANK : SELECT ADDRESS BANK#]
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WRITE DATA INTO MEMMORY BY HARDWAER

skl s sk sk sk ke e o ok ok ok ke ok o sk o e e o e o ok ke sk o s o o oK ok o s ok ook o ok s ok s ok o of ok s s ok s e ok ek s K KK K

WRITE: CLLR SELEC DATA :START FOR WRITING
CLR SELEC_ADD :SELECT ADDRESS FROM COUNTER
CHECK_LINE: JNB LINE 256,CHECK_LINE

:CHECK 256 LINE

SETB SELEC DATA :STOP FOR WRITING
SETB SELEC_ADD .SELECT ADDRESS FROM
:MICROCONTROLLER
MOV DATA_H#00H .CLEAR VALUE IN DATA_H
MOV DATA_L #00H :CLEAR VALUE IN DATA L
SETB OUTPUT 4 ;SHOW TO LED4
CHECK_MAS: B SW_2,CHECK SW

CINE MASTER #00H,LOOP1

:.CHECK MASTER EQUAL 00H
SETB OUTPUT | ;SHOW TO LED]I
AIJMP CHECK SW JMP TO CHECK_SW
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IMAGE BANK#0 SUB IMAGE BANK#1
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LOOPI: MOV DPTR,#0000H ;SET DATA POINTER = 0000H
LOOP2: CLR SELEC_BANK :LOAD IMAGE BANK#0
MOVX A,@DPTR ;LOAD DATA FROM EXTERNAL

;MEMORY INTO ACCUMULATOR



MOV ROA :LOAD ACC. TORO

SETB SELEC BANK ;LOAD IMAGE BANK#1
MOVX A,@DPTR ;LOAD DATA FROM EXTERNAL
;MEMORY INTO ACCUMULATOR

MOV RILA ;LOAD ACC. TOR1
INC DPTR JINCLEMENT DPTR
SUBB A,RO JIMAGE BANK#0 SUB IMAGE BANK#1
IC SWAP_DATA ;JMP TO SWAP DATA
SIMP THRESHOLD ;JMP TO THRESHOLD
SWAP_DATA: MOV ARO ;LOAD RO TO ACC.
SUBB ARl JIMAGE BANK#0 SUB IMAGE BANK#]
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CHECK THRESHOLD#!

« ek oo ok ok ok ok ot ok st o sk e ok ke o s e o st ok o ok o ok s e e o o e o sk oot e ok o o e s ST o o of sk 3 s o ok o ok of ok ok i ok ok of o ok ok

bl

THRESHOLD: SUBB A# THRESHOLD 1 :DIFFERENCE IMAGE SUB
;THRESHOLD |
JC  INC_ADDRESS  ;JMP TO INC_ADDRESS

LIMP INC_PIX sJMP TO INC_PIX



-****************************************************************
*

; CHECK END OF IMAGE

-****************************************************************

INC_ADDRESS: MOV R2,DPH JINCLEMENT ADDRESS
CINE R2#04FH,LOOP2  :CHECK FOR 32K ADDRESS
MOV R3,DPL ;CHECK FOR 32K ADDRESS
CINE R3#0FFH,LOOP2  :CHECK FOR 32K ADDRESS
LIMP COMPARE ;JMP TO COMPARE

-****************************************************************
»

; INCCREASE DIFFERENCE VALLUE

-****************************************************************
’

INC_PIX: CLR A ;CLEAR ACCUMULATOR
CLR € :CLEAR CARRY FLAG
MOV ADATA L :LOAD DATA L TO ACC.
ADD A #O1H
MOV DATA L.A ;LOAD ACC. TO DATA L
MOV ADATA_H .LOAD DATA H TO ACC.
ADDC A,#00H
MOV DATA HA ;LOAD ACC. TO DATA_H

LIMP INC ADDESS JMP TO INC ADDRESS
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CHECK THRESHOLD#2
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COMPARE:

SHOW:

CLR A ;CLEAR ACCUMULATOR
CLR C ;CLEAR CARRY FLAG
MOV ADATA_H ;LOAD DATA H TO ACC.

SUBB A# THRESHOLD 2 ;DIFFERENCE VALUE SUB

;THRESHLD 2
INC ~ SHOW :JMP TO SHOW
SETB OUTPUT 2 :SHOW TO LED2
CLR OUTPUT 4 :CLEAR OUTPUT 4
LIMP CHECK SW .JMP TO CHECK_SW
SETB OUTPUT 3 :SHOW TO LED3
CLR  QUTPUT 4 :CLEAR OUTPUT 4
LIMP CHECK_SW -IMP TO CHECK_SW

END
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