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Traffic Sign Recognition Using Color Information and Error Back
Propagation Algorithm

BANG GUL WON' - KANG DEA WOOK™ - CHO WAN HYUN™

ABSTRACT

In this thesis, the color information is used to extract the traffic sign territory, and for recognizing the extracted image, it proposes the
traffic sign recognition system that applies the error back propagation algorithm. The proposed method analyzes the color of traffic sign to
extract and recognize the possible territory of traffic sign. The method of extracting the possible territory is to use the characteristics of
YUV, YIQ, and CMYK color space from the RGB color space. Morphology uses the geometric characteristics of traffic sign to make the
image segmentation. The recognition of traffic signs can be recognized by using the error back propagation algorithm. As a result of the
experiment, the proposed system has proven its outstanding capability in extraction and recognition of candidate territory without the
influence of differences in lighting and input image in various sizes.

Key Words : Traffic Sign, Recognition, Color Information, Color Space, Error Back Propagation Algorithm, Multi-layer
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* RGBE YIQZ Wi ¢uzF
for(y=0; y < o|m|A|Fol; y++)
{
for(x=0; x < ol A H o], x++){
color = GetPixelColor(pplmg);
hsICIr = RGBtoYIQ( color );
RGB A4 = HSI 54 |
RGB % 4 = HSI 54 ;
RGB &4 = HSI =4 ;
SetPixelColor(ptimg,color);
pplmg += 3;
ptimg += 3; }
}
* YIQIlA 7} JAREDG 29 AAMo2 B3
for( y = 0; y < o9& Eo]; y++ )
for( x = 0; x < o]"| A\l x++ |
color = GetPixelColor(ptimg);
if (RGB =4 > AR /AA @Rt 298 44
{

rir
2
k!
i)
aly

RGB #gtd = 0, 02 ZAAA
RGB = A =(;
RGB A4 = 0;
SetPixelColor(ppling,color); }
ptimg = ptimg +3;
pplmg = pplmg +3;

(28 9)

for( y = 0; y < oA Eo}; y++ )
for( x = 0; x <olv|A| g o], x++ )
color = GetPixelColor(ppImg);
cmyk = RGBToCMYK(color),
// RGBY4& CMYK 342z w3
maxb = min(min(RGB# 4 RGB* A1) RGB 24
minsum = (RGBZ A -minb)+(RGB% 4 -minb)+
(RGB3} 2k —minb) ;
if (CMYK®] C > 130) { /€A 150
RGB = A =0 /HAA
RGB #&4 = ¢ /AR
RGB A% =0; /AR A

SetPixelColor(pplmg,color);
}
ptimg = ptimg +3;
pplmg = pplmg +3; } }

(22 10) BBMS ZFMO= ws ¥malE

e C (Cyan)gtol QAR Mastel AAgun 29 4
Moz AFA A FRAAE dEe 15022 4

ao
32 C ol 150°1 4019 Fgue VAT, (19 1)
& AAABlack S ARMoT WHsE 2 Zolt,
33 olzIoiAl AN
o7l Qe (1 103} o] AT WA YT +
o RGB@tel 02 H4e AHMow 1 9o Ade =
g0 Was oz 9o AYAL olnl HyAH

o

A o7

2ok e ;2

o2 MY .-5_‘1
or &
1o fo
ox
o,
o,
=

iy

o
R
i)

N

)

o

)

for( y = 0; y < olulz] o]y y++ )}
for( x = 0; x < olW[A o] ; x++ )
color = GetPlerColor(pImg
if (colorrgbRed > D{ // 1 o9 &2 2% I ¥g
colorrgbBlue = ZSb
color.rgbGreen = 255
color.rgbRed = 735 )

Jelsel /1ol ARMo 7 W
color.rgbBlue =0
colorrgbGreen = 0 ;
color.rgbRed =0;

}
SetPixelColor(pimg,color );
plmg = plmg +3;

(J811) O|F S& ¢ ie|Ea I

void BYMFILL_byte2D( int x, int y, BYTE Col )
{

int i,t,blr,area;

int  susdstp, End, Ix:

register BYTE  #templ;

BYTE  *tempU *tempD,*tempT;

stacks *tempstack;

t=y; b=y: I=X; r=x; area = 0,

stp = 1; stack[0ly = y; stack[0}x = x;

while( stp > 0 ){ End = stpy stp = §;
tempstack = tempX; tempX = stack; stack = tempstack;
for(i=0;i<End;i++){ y = tempX[ily; x = tempX[ilx;
//EA % Pixelo]l & A 27

templ = String+Hy*oWString)+x; //ZX| ¥ Pixele] & 4%

if( #templ == 1 )}{ do{ templ--; x—— }while( *templ == 1),

Ix = x+1; tempT = templ+1;

tempU = templ-oWString, tempD = templ+oWString; su = sd = 0;

dol if ( #(tempU) '= 1) su=0;
else if( su == 0)
{su = 1; stack[stpl.y = y-1; stacklstp++]lx = x;}
if( =(tempD) '= 1) sd =0; else if( sd == Q)
{sd = 1; stack{stply = v+1; stack[stp++]x = x;}
tempU++; tempD++, x++; templ++;
twhile( *templ == 1 );
if( *(tempU)==1 && su==0)
{ stack[stply = y-1; stack[stp++]x = xi }
if( *(tempD)==1 && sd==0)
{stacklstply = v+1; stacklstp++]x = x; }
//EA % Pixel& TE ColorZ A7

memset(tempT,Colx-1x):  /EAR Z7] %3
ft> y) t=y; if(b<y) b=y: if(>Ix) I=lx;
ifr<x-1) r=x-1; area += x-Ix; }

}
} /* End of While %/

if(TextB->num>=500) return;
TextB->bi[TextB->num].t = t
TextB->bi[TextB->numlb = b;

TextB->bil TextB->numll = [;

TextB->bi[ TextB->numlr = r;

TextB - >hil TextB->num].col = Col;
TextB->bi[TextB->num].br = (floatyarea/((b-t+1)+(r-1+1));
TextB- >bil TextB->num].np=area;

TextB->num++;

}
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void LearningNet()
{pNeuralNetBuf->plvaluc = pTrainBuflnPent].plvalue; /4 #
ComputeNeuralNet();
pLerr = pLayerErrBuf->pQOerr;
pValue = pTrainBuf[nPent].pOvalue; //E4
pValue2 = pNeuralNetBuf- >pOvalue;
fori = 0; i < pNeuralNetBuf->nQutputCnt; i++) //step 3
spLerr = (»pValue - *pValue2) * (+xpValue2) * (1 - #pValueZ);
spLerr = HArctan{(xpValue - *pValue2)) * ((xpValue?)

(1 - *pValue2) + 0.1);
diff += F_ABS((*pValue - *pValue2));
fori = 0 1 < pNeuralNetBuf->nlliddenCnt; i++) //step 4
pLert2 = pLayerErrBuf->pQOerr;

for(i - 0; i < pNeuralNetBuf->nHiddenCnt; i++) //step 5
pLerr = pLayerErrBuf->pQOerr;

pOffset = pNeuralNetBuf->pOoffset;

for( i = 0; i < pNeuralNetBuf->nlnputCnt; i++) //step 6
pOffset = pNeuralNetBuf->>pHoffset;

pLerr = pLayerErrBuf->pHerr;

{if((nLearnCnt%100) == 0) printf("Diff

Value[%f] %d\n" diff nLearnCnt);

nLearnCnt++;} while((diff > DIFF_MIN) && (nLearnCnt < 1)
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fp=fopen("olsr.bwt”,'th"); //3t&d #4E7)
if(fp==NULL)
RaiseException(EXP_CODE(OEX_NO_WEIGHT),0,0L,NULL),
for(n=0:n<NOUT;n++) fread(outwgt[n],sizeof(float), NHDN+1,{p),//0-30
for(n=0:n<NHDN:n++) fread(hiwgt[n] sizeof(float),NIN+1,fp),//0-255
fclose(fp);
int out_layer_forward(nt type) { /&8 %
register int j; int nout,nhidden; int winner; float *wpt,net,max;
float  sum0,suml,sum?,sums3,sumd;
int kked; char *charset; FILE *pFile;
wpt= outwgt[0]; nout=NOUT; nhidden=NHDN;
for(j=0;j<nout:j+ ){ out(j] =0.0; net = (float)0.0;

if(nhidden>30) ked = 60; //&9 % 50
else if(nhidden>40) ked = 50; else if(nhidden>30) ked = 40;
else if(nhidden>>20) ked = 30; ked = 50; for (k=0;k<=ked:k++)
{net+=hdnoutlk]*wptlk]; } wpt += nhidden+1;
outljl = LOA1.0+exp(-net)); }
max=-10000,,
for(j=0ij<nout;j++) {iftmax<outlj]) {max=out[j; winner=j; } }
if (0 tvpe!=0 && f==1) ) { switch(type)
{ case 10 charset= hanlcode; break;
case 2' charset= hanZcode; break;
case 3! charset= han3code; break;
case 4' charset= handcode; break;
case 5! charset= hanbcode; break;
case 6! charset= han6eode; break;
case 7 charset= outdata; break; | return(winner); }

void in_layer_forward(int type) //Q#Z
{ int h;nhidden; float net,suml,sum2,sum3*wpt; int k;
nhidden=NHDN;
for(h=0;h<unhidder;h++)
{ net =0.0; wpt= hiwgtlhl;
for (k=0;k<NIN;k++)
{ net = wpt[k] * inoutlk]; }
net += 9.0+xwpt[256];
net /= (float)9.0; wpt += NIN+1;
hdnoutlh] = (float)(1.0/(1.0+exp(-net))); }
hdnout[nhidden]=(float)1.0; }
int forward(int type)
{ int index;
in_laver forward{typc);
index=out_laver forward(type);

L return(index); } J
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CE 1) ol S
44 271(34) 2247 (sec) | (E 2) DEIXT &S 98 27 & oAl
2048 * 1360 615 ¥ ¥ | EAw | EAw
1024 * 680 15 typed _® -
720 x 478 0782 p- -
wet | (®) |ssn5984
640 x 425 0609
P o wez | ) |sensasn
400 % 265 0235 w3 | () |oeswgsy
L 320 % 212 0.156 nASAs typed @ SEFH
o AR 15002 BHadrh @) oW A= wes | @ | e
onlx) F&e] AT AL ANM 1bit FPo ¥ ws | @® | #auen
ghaj Aelth o219 Ae RGB #kol 0 ¢ T 4%
Mo MBS 1 9o RGB e ZF FMoz Wed wer | Q) | #anad
o BEEAR FEEAE oA EAH J9E ¥ w8 | A\ | ¥Ene
P Quess Heste] UXNE FEetn, A7 55 H|
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& 2712 HeE 4 Hol 7] Wi HSI HejeteR Aolt), (19 18)% wExATFH] 20 FAfelA
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