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A Design and Implement of Image Processing Simulator
for Extraction of Container License Number
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Abstract

With the recent outstanding advance in computer software and hardware, a number of
researches to enhance the processing speed and the process accuracy has been undertaken in
the field of container terminal industry. In this paper, we propose a simulator for container
image processing that can be used mainly for the development of automatic container
recognition system. The purpose of this study is to simulate many different algorithms and

factors to extract information accurately on the captured container image.
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;{3ublic ImageProducer toThresHold(int value, int max, int min)
int x, y, bin:

for ( y=0; y<he|ght y++)
for { x=0 ; x<width
workPuxel[y][x] (plxels[y] [x]<value) ? min : max :
return tolmage{workPixel
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static void filterMist({
float surn;

int j.
for {int a=0 ; a<2 ;a++){
for(int y=0: y<=255; y++) {
_sumo— 0.0f;
for(lnt x=-15; x<=15; x++) {
s
if( (y=x) >= 0 && Sy—x) <= 255)
sum += hist[y~x]

histly] = (int)(sur / (float) j):

Y/end of for{a}
}//end of filterHist()
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forx=startx, y=starty: x> 108&x<width- 108&y> 10&&y<height- 10:y—){
rangeSearchly, x, color):
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3 g9 ZH($ZE hHE A g4, <29 if((earlyDetected=earlyRanged(x,y)) 1=—1) retum earlyDetected:
if(white<2) break: /781208 SO 0131019 XIS HECL
if(cdlor[6]==255 ) { x-=: y++: } //Z +B0I&

; ’ else if(color[6]==0 && color[7]==255 ) x--: //ZI&

/ / eise if(color[6]==0 && color[7]==0 && color[0]== 0

‘ (x1.y1) (x2y2)

8& color[1]==255 ) x++; //S4
x1=(x<x1) ? x © x1:
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int{}[] rangePD= new int[rangeHeight] [rangeWidth]:
for (int =0 ; KKrengeHeight : i++) V]
for (int 0 : KrangeWidth ; j++ ) V4
rangePD(i] [j]= pixelDatalyl+] [x1+]):

v.addElement(new RangePixalData(x1, yi, rangeWidth, rangeHeight, rangePD)):

(2= 5 #% 99 e 2=

<Y > st Be YYEE S
338 W5 99T 2N dFse BYY
S 3lE ¥ez wE ARE BANA F1 3
t}.

4. 4 49 2N FX2
41704 Xt 28

24 AHY Wz 9HdM Ad #xE
Fdh= BHoRE J2EIYE olgsdh
A Abole} Fu Foe wAde| Fol wret A
A 2 "Hn Aoz A Y 99
of fdol EAstA 2 we AA Y4 X
HE2 dARE 2HA A of (2=
6l& ¥AE E¥ste WES 7 z2ads

i

rju

\{/dd countCharacter()

int sum=0, startChar, endChar:
int max=0, =0, y=0 :
for ( x=0; swidths x++){
for (. x(mdth x++)(// =ADE ARBtE B8 &=

for ( y=0: y(helght Y**)
f(rangeDaia[y][x]==1)wn++ /42013 53}
if(sum>=1 )break

startChar=x
max=0;
for ( x<W|dth Dokt W/ 2Rt BUEs 988 20

for ( V=0 y<height ; y++)
lf(mngd)ata[y](x]——ﬂsxmﬂ /B EM0IH Bt
if(sum>max)max=sum;
if(sum<1 )break;

endChar=x:
if(_endChar-startChar>=1 && max>8)
if(checkisCharacter( startChar, endChar) ) charCounter++:

boolean checkisCharacter(int startX, int endX) {
boolean isCharacter=false:
it black, x, y:
int charWidth=endX-startX.//2Xt2| &
Int size=height*charWidth:
for ( x=stertX : x<emx Xt+ )

for y=0 y<hei P yHe)
if(rangeDat [ ][x]==1)black++
if( b|ack>(1rt)(stze*0 2) && black<(intY size +0.8) )
isCharacter=true:

retum isCharacter.
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public static void scaleLinear(int[][] in, int(][] ou, float zx, float zy)
{
int width = in[0].length;

int height = in.length:

int i, j, xBuf, yBuf:

float x, vy, p, a:

int xs = (int)Math. floor(width/2);
int ys = (int)Math. floor(height/2);
int data;

for (i = -ys: i <ys: i++) {

for (j = —xs: j < xs; j++) {

y = (float)Math.floor(i/zy):

x = (float)Math. floor(j/zx);

yBuf = (y < 0) ? (intly : (int)y-1;

xBuf = (x < 0) ? (in)x : (int)x—1;

p = x - xBuf;

q =y - yBuf.

if((yBuf >= ~ys) && (yBuf < ys-1) && (xBuf >= -xs)

&8 (xBuf < xs-1) {

data = (int)((1.0f-a)% (1.0f-p)+in[yBuf+ys ][xBuf+xs]+

prinlyBuf+ys] [xBuf+xs+1])+a <(1.0f-p)sinlyBuf+ys+1] [xBuf+xs]
+pin{yBuf+ys+1] [xBut+xs+1])):

Jelseldata = 255://01%43t}
if(data < 0) data = 0:
if(data > 255) data = 255;
out{i+ys}j+xs] = data:
}
}

}//end of scalelinear()
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Tempiate
[Critical point 2OHNDI 2 2]
[1] P is critical point if (P2=0 and P3=1) or (P7=0 and P8=1)
‘[2] P is critical point if (P4=0 and P1=1) or (P5=0 and P3=1)
[3] P is critical point if (P2=0 and P1=1) or (P7=0 and P6=1)
é[4] P is ariticel point if (P4=0 and P6=1) or (P5=0 and P8=1)

] [End point 2F 2hg]

,[1]P1+P2+P3+P6+P7!P8 0
[2)P1 +P4+P5 +P3 +P5+P8 =0
(3] P1+P2+P3+P6+P7 +P8=0
[4]1 PY +PA+P6+P3+P5+P8=0

[KiEsH B =R

Step 1. E-’F‘UHE‘O!IH Ul S0 WSt SiYshe 28 mAas XIR0L
[1] Remove &l pixels that match (a) and are removable.

[2] Remove all pixels that match (b) and are removable.

[3] Rernove all pixels that match (o) and are removeble.

[4] Remove all pixels that match (d) and are removable.
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ipublio static int(1[] thinning(int[]{] inputimage, int width, int height)
i

' final int mexLoop = 100;
. boolean remain = true;
| int iteration = 0:
' int{] trmp = new int[9):
int[1[] pixelArray = new int[height] [width]:
int{][] tmpArray = new int{height] [width]:
int i, j. k. count, i2, j2
/* inputimage{][]1 8 tmpAray[]{] ¥ xelArray[][]OH SABHCE +/
[+ el U BAE pixelAray[][] 0
for j = 0: j < height; j++)
for(i = 0. 1 < width: i++)
pixelAray{j][i] = trpArray[j][i] = inputimagel(j][il:
while(rernain && iteration < maxLoop) {
iteration++;
remain = fajse:
for (k = 0: k < 4 k++) {
for j = 11 j < height — 1 j++){
for (i = 1:1 < width — 17 i++) {
count = 0;
! for(j2 = j-1: j2 <= j+1; j2++)
for(i2 = i-1: 12 <= i+1; i2++)
tmp{oount++] = pixelArray(j2] [i2]:
if(matoh(k,tmp) && !oritical (k,tmp) && lendpoint(k, trmp)){
trpArray (] [i] =
remain = true: |

}

}
for (j = 0: j < height; j+4)
for (i = O i < width: i++) \
} pixelAmay(j] (1] = tmpArray i1 (il: ‘

return {pixelArray);
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