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Aok 72 AR &g FEAATY] S VE, 7 € 58 HIRE AN
£ 199098 A%t FEAEIYAAY, A58 AFFAol(Intelligent Cruise Con-
trol), E5%A A 3 2L 7158 7R A5y AAF S 7 FE FR AT
AR BFst FHstT Yok AFY A ZAF RS A AFEFAN S 757
%, dojr AsAe7lE sRIAVIE AMEd7lE Fol BEoor stk 47 AFa o
AME AFY P NE7led FTEolE ERdle 3d AN 2 JL3lEs MFE
2 Qlek olelgh AR A7 Az R A e GAIE B Fo2N kAt 39 H
2ol digt 78 FEAA & F Qo

€ =M E2FY Fo A% AR e EERSHHEATS Qe
deiFe AIALH FE FRQ, "SEWEREARAS QAAAY"E AdsaA
71&9] QA Axg3 AR 7MY A-F EAAE F oshie A9 FSo] B2 #7EeA
ol Al EAlsks EAZ BE9 EAob viwdidE W, AXL o)]FHIAY, ok Fx
FAHAAY, 717 O A, T2 geb QoI w19 WE A" A 948 ExEy
B EFEAZE 23 Qe 5 T2 &4 WEE 35317 oyt

B AP = o9 72 A9 T2 WEHHEAT FARIAE i, A9 A
g 3A, 7] s Way WY v, £ 7 9%, ARG g w2 2
g & e S, 088 939 dIE H2SA)7 A8IM 5 HEE ek A
U785 53 EEwFHARAEE s gt

AotslE ERWEQRHNEAR AAANAYLS MAREA B Dilation), A4(Erosion), ¥
H(Opening), B3(Closing), 9% E¥(Region Splitting) ¥ ##(Merge), RYB EF
A g8, BHE 1&g I9E dueEe A48, 1 24E 4¥9s ¥ A5

T2 WERPRARE A7) fste WA, dA TERERPARAR FHA(40F),
AEA(33%F), AAEA(32F), LHEA(19%), BXEA(17F) F x4, HXIEAE Ada
1055¢ didoR syt B =RdiMe 1579 SEVSAEART 10070 ofde] A=
Aol HolHE HolEMlo| A2 TEale] HAYSIKTh 2 A 8H, 52 27 kA &
o, Sl % 3lEoly At gt gl vixle ¥ A¥s] sl A17H08:00~
18:00) & ZH=(30 °~210 °) 12812 AZ(3~20m)E t=A &Fsld el Ay F
gloJej#lo]2g FH3IRTh

B A7 FH4rbs Bolzes O SAZRANEALY, Q@ XA AsAAALE, @ FY
AYP7AEA2E, @ Ud3F FANAZREALY, © HPAFIANEH, © FAANAAAA
(Global Positioning System : GPS), @ A@ARAAH(Geography Information
System : GIS), ® A AFdded, @ HZisian e 22 58
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HAN2E & 5

. E2RSotMIEX|T Ol A A]AE
|, EENSMEX| T HAolA MY

EEWERRAEAE QHAAHE EAWMAAGDH & vALsIEE #F3ld Adobe
Photo Shop 5.0014 200 x 200 3A=712 AFsieiel wiEY Yoz gt I3} 81
ok

9 949 16005 A4 A &3] v A3, AN AL Hol ALFHHEE 256440
2 gdE HE AL 9T, 3 BAL 303 AN F 94 AAAT B4R
GAE FE37) At ANEY EEE olgsi wi7de AASNUY, RYB(Red,
Yellow, Blue) ¥544F HIo|E(E 56~ & 58) 8 7IF2E 79, 74, AN AR +
Fssiddnt BEAH 9449 371, 9% de] 4FgS Hasksl] sl B EHE TS
AHEEIT, HACEID) 2 871, AX(GF) ol wE FU I 2o G AFE i)
S8l TH3H THUEE ol St Uy FoE AP

919} Zo) B4 2% HOJHE F= E(8 dolE) dolEMo|Ag TEF F, A4
72 the AR EAE &3 1HAR ZEEY Je W 3 vinsle Fo|
A, AN EAHS gdsty, 29AR ZAHS 9o BAHe FRAM 94 SHE U
HIZY ol2AA WS o83l YAS AXsTh

el (9 2-1)8 TEWEAEAR QAE S A sk Rolth
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Sk
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ol || MemEO s o | | 28ls DR ==y
HlEwolo[x| [P FAEx2| T, RARE [T DRuE S3sm [V (Gratio)

ola2td
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4, TREWSATEXT Foels S2|E

@ vIEY 4 85, g3 A A7, A4 A
@ ¥4 AA(WFE4 34, 3% €4 29)
@ RYB EE A4 BHof o8 Fo| 74|, AA] HAW &
olajg e 23 Hag 14 v, 1F B
if (9% RGB = Yellow) FEAG
else if (94 RGB = Red) +A|EA%
else if (34 RGB = Blue) AAEAH
@ Moments, I HE, I/l o3 54 F2
® FIE E(gs5 diolE wolewo)lx) Fx
@ 3G TBWAM HIH ol E o83k G 4 Q14

X(OIXS WE)

SAE 23
Jb:10
12
Ct:15
220

22T 012 23 RE(NN)
IHE RABTIPE (e
X= XAIZXIOIC
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| gaEs

E2TERAEARY £ QHNZPE TS dsio] WeRFE 2HoE Ag
(3~20m), W3H30 °~210 °), A1ZH08:00~18:00), B E3 58 & W 9%& ¢
27 8], YA SRLEMAEAY FAHA(40%), FAEA(33D), ANEA(32F), xD

FEA(19%), BXRA(17F) F =¥ - E2EAE AT 10555 53t A8 75 3
A& (E 3-D3 23, 85 dlojg] FAE (& 3-2), <& 3-3) 18X (& 3-4>¢ 2k

(B 3-1) SHXR MEH4Y

Q=2 =2 =7t =7} %7} £z | 48R | 924 | 92z
9 : A 00 ~ 99 Faix
7 . z;a“ =1 000 ~ 999 Am HEAR A5 94 82
A P 25 74 & A% & 1000744 () E)
AA) 100744 291 e =

2. ZHEFE

2.1 P25047&ak2| 16002+ vs 256 %t RGB EXXx

<

[
[]IU

3-1) P25047 H4&t
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(28 3-2>9F <28 3-3>o1A 16009 44 RGBGAME 256 44 RGBYAIo 7 wigks)
A% ojake] RGB B¥7F 719 $ARFS B 4 Utk

SRR

(O™ 3-2> P25047 Hatel 16002¢ (a8 3-3) P25047 F4ate| 256
A4 RGB 2XE M2 RGB BZ:

3. Tx2| 23

AAE e AE AU S BB 58 S0 dRES RHIANTIE SUA
gE ouiaty, FEAA, B AAs), FAL 32 T 9 22 ol e

AAE] AR AMgske o3 7R BB E WHEH2E MR 5 AT 7] HAsiM wt
239 AFES JARE W Filteringolghe #8 UHEUT

gl wi23el AFES AHE AT wide] IAEE A WAFE T vkkId]
ojs] Aol Held ®ch YEHE sE oY AT Y Yol dadd 94 942
A HAE A8 UdE L AR, &Y 92 A G AREsid A d
£ s AN £27F BojA7] Wl vpiAe] Al AR sew, ArEe ol 0oy
10] ofd 9ol A F2E AHE WrIFESF 3tk
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void ClmageFiltering::FilteringColor(int « pnFilter, CString strProgressBar)
{ CProgressBar bar(strProgressBar, 100, m_nHeight);
int i, j, tot=0:
CColorPixelPtr ptrSorce(m_plmage->GetUndoHandle()):
CColorPixelPtr ptrDest(*m_pimage): '
CColorPixel s[9l;
CColorPixel p:
for(i=0 ; i<9 . i++)
tot += pnFilterlil;

for(j=1 ; j<m_nHeight-1 ; j++)
{ forli=1 ; i<m_nWidth-1 ; i++) {

sl0] = ptrSorcelj-11li-1];

s[1} = ptrSorcelj-11l i I

sl2] = ptrSorcelj-11li+1};

s3] = ptrSorcel j Hi-1}

s{4] = ptrSorcel j N i I;

si5] = ptrSoreel j Ni+1);

si6] = ptrSorcelj+1]li-1];

s[7] = ptrSorcelj+11[ i I

s[8] = ptrSorcelj+1]li+1];

p = s[OlpnFilter[0}+
s[1}+pnFilter{1]+
sl2l+pnFilter[2]+
s[3)+pnFilter[3}+
s[4l«pnFilter{4}+
s[SlpnFilterl5]+
s[Bl+pnFilter(6]+
s7)pnFilter{7]+
s{8l+pnFilter(8];

ifttot 1= 0 && tot != 1) p /= tot;

p >> ptrDest{lli}

} bar.Steplt();

(1= 30 =Y g4

3.1 dag By st gnelE ¢ "Wa(dilation)
ANHE YAEe] 87| gho] urd] W= A2 AAHoR R F7] o
Q" BAS2 W) gl Aol YEWA BE 5 Uk 0124 Y45 209
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« opxF9] A7) 7k2 AR2st 23 Egolejof @tk & 3x3, 5X5..
» ntAA9] FHEEAE FAAE VISR AT A olofof gt

» BE 759 3he grolojof gtk

« 715X9] 32 FAHOZRE YojAFE ZAastAHY dAslof i

« BE 7R 2 10| Hojof gtk

0|10 0]2|0
/e x | 1|21 19 x| 2| 1] 2
o110 0]2|0

(a) bl (b) wh2 22

Q8 3-5 gd8 F=gA or23d of

void CPicDoc::Onlowpass()

{ CWait wait(this);
int pnFilter{9] = {1, 3, 1,3,5,3 1, 3, 1};
ClmageFiltering image(m_Image);
image.Filtering(pnFilter);

[ . o7 =22 5 e : e T
5O B0 ¥ SEE SHEO mmE) TEO W8 BHSD
B@ WACH G ERUGY ,szz) = g{g@ £

@) W93 (b) FEHA © 94 B
QY 3-6) REEH EHRE DRE



A4z HI2F ol A ¥3alES ol4¥ ETEREHEAT Jddel 28 267

32 dA&E IIEA st L& - ZAl(erosion)

QA YA W) o] 743 Wil gL ANFoR Yt -
Y FAE 7l Bl el Aolg 5QFE S HEA UE 5
5171 $igt AWRA vpAae 7jE eAL oed 7

£ 7] q&
)\ o
o=

27kEAl

- lxae) A7)k 7k AL BT ESololol Bk & 3x3, 55
- olade) SRS AR 71202 A 397} tololo} Bk
- Zy7) F1EAE Polojo} B

- 244 9e) BolMel AFAE 24olAu Qololot gtk
- BE 7i5A)Y) gL 0nt Aok g

0]-1,0
/s X { -1 5 | -1

179 x| -11] 9 | -1

0]-110

(a) mk241 (b) wk2=2

(A8 3-7) G4 2715A o238 of

void CPicDoc::OnLowpass()
{

CWait wait(this);

int pnFilter[9] = {0, -1, 0, -1, 5, -1
ClmageFiltering image(m_Image),
image Filtering(pnFilter);

0, -1, O}




268 KEUATT MR Er

< OIDI T T2 4 E28 - 404040 :
‘IRE BRE W END BHUD SIEGE WEHE ;
jﬁ”{ﬂi E?IM Q(_’ﬁ? Eﬁ%’(ﬁ? sdbidgs QE)

HB® B0 W ESWE
T cree e

(@ 9 I} (b) @7t&EAD 93+ I4
<33 3-8 EIEA & H'AE nx=

3.3 etEetA|ete o|28t ZAIM F& €2E

FEARE vt E o 3T AEFA 3 HoE TY AW Al @A Ao A
Ad F2& 71832 A 719 vissit AL, Al sle RE 7HEAY
e 08T Aok BEE § A A WA Aolg Tsl FE Refo] HAT, AAM 2
2dME BE KA Fol 00] HEZ 9 gAs TR 83 IF gAY zo|ths A
Ztshs ezt gohe Aotk SEEAIRl viiaE F BE, Q1Y Azl 3 Aolrt MR
e G99 w23rt AE de AY 09 77k Fhol £YHAT, AFH HA 749 39 zlo]
7h & FRelMe £ Fol 232 Aol Ae A4 ¢ ok wEel fle AN F2
£ A% YR rka39] 718 8232 ued A

« vj239) A7le 7IE ME7t R EFolofof gk & 3x3, 5X5..
e AAIY HEE e ¥ WE vERARY VIFAlE SRS V18R At
2571 thyolojor gk '
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0(-1]0 -1)-11-1 1 -2]1
-1 4 | -1 -1 8 |-1 -2 | 4 |-2
01-110 -1-141-1 1 1-2]1
R = | (b) vb2=2 (c) vt£3a3

<8 3-9 BAY FESI| 2lal etEatAlet ota3st of

void CPicDoc::OnLowpass()
{
CWait wait(this);
int pnFilter(9] = {-1, -1, -1, -1, 8, - -1, -1}
ClmageFiltering image(m_Image),
image.Filtering (pnFilter);
}

MY E2 0 - AL b,
BEE W ERD BHEE
2 S0 B8R

mmmmmm aaa

E i‘ 404001, brnu

(a) 9 2%

A 3-100 ZAM F&E "HAE w2
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5. RYB & M=l H F2f - A - X|A| Z& &}

5.1 RYB E&EMA
SR FERIEAR A

.,.
S
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g EAT 23 o2 (& 3-2)9 2ol FAd=o] 3tk



272 KEMETHHRS G

(E 3-20 Fo| - A - XAl EX| 2 Mab T8

- zo| EX|T FH BN B XA X T
T3 A 3 4 2

4 v W AR | w7 A, 2R e e, 94
59 44 ek

. A w2k w71 shey

HE ARl w7k ek S e MifolE, WAl ATz Aid, QAEWEY
Az A2Y, Fd9 TR A2H So AMEE U3 A5 0|2 Bo| ALEF
T AFoE olE|2E AHERCIRI Fnh o)F AYE A EW (% 3-3), (& 3-4),
(&E 3-6>3% 7t

(E 3-3) RYB M4 T Wzt HE

RED ' 16Z14 RGB 10214~ RGB
CHOCOLATE D2691E 210 105 30
MISTYROSE FFE4E1 255 228 225
DEEPPINK FF1493 255 20 147
LIGHTPINK FFB6C1 255 182 193
HOTPINK FF69B4 255 105 180
PINK FFCOCB 255 192 203
MEDIUMVIOLETRED : C71585 199 21 133
INDIANRED CD5CSC 205 92 92
PALEVIOLETRED DB7093 219 112 147
ORNAGERED FF4500 255 69 O
RED FF0000 255 0 0
DARKRED 8B000O 139° 0 0O
TOMATO FF6347 255 99 71
DARKORANGE FF8C00 255 140 O
ORANGE FFAS00 255 165 O
CRIMSON DC143C 220 20 60
MAROON 800000 1288 0 0
FIREBRICK B22222 178 34 34
LIGHTCORAL F08080 240 128 128
CORAL FF7F50 255 127 80
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(E 3-4) RYB MAt & &t
YELLOW 16Z14 RGB 1021 R G B
LIGHTGOLDENRODYELLOW FAFAD2 250 250 210
LIGHTYELLOW FFFFEO 255 255 224
YELLOW FFFF00 255 255 0O
GREENYELLOW ADFF2F 173 255 47
YELLOWGREEN 9ACD32 154 205 50
BEIGE FSF5DC 245 245 220
PALEGOLDENROD EEESAA 238 232 170
DARKGOLDENROD B8860B 184 134 11
GOLDENROD DAAS20 218 165 32
LEMONCHIFFON FFFACD 255 250 205
GOLD FFD700 255 215 0
TAN D2B48C 210 180 140
(& 3-5) RYB 44 =

BLUE 16%14 RGB 1081+ R G B
DEEPSKYBLUE OOBFFF 0 191 255
LIGHTSKYBLUE 87CEFA 135 206 250
SKYBLUE 87CEEB 135 206 235
ALICEBLUE FOFSFF 240 248 255
DODGERBLUE 1E90FF 30 144 255
LIGHTBLUE ADDBE6 173 216 230
LIGHTSTEELBLUE BOCADE 176 196 222
MEDIUMSLATEBLUE 7B68EE 123 104 238
MIDNIGHTBLUE 191970 25 25 112
CORNFLOWERBLUE 6495ED 100 149 237
MEDIUMBLUE 0000CD 0 0205
SLATEBLUE 6ASACD 106 90 205
STEELBLUE 468284 70 130 180
BLUE 000OFF 0 0255
DARKSLATEBLUE 483D8B 72 61 139
CADETBLUE SF9EAO 95 158 160
ROYALBLUE 4160E1 65 105 225
POWDERBLUE BOEOE6 176 224 230
DARKBLUE 00008B 0 0139
BLUEVIOLET 8A2BE2 138 43 226
NAVY 000080 0 0128
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5.2 RYB EZEM0| 2|8t Fo| - 7| - X|A|BX|T QA dn2|F
ANT S 2US WERH 14 v, 18 B
if (9% RGB = Yellow) FEAH
else if (94 RGB = Red) #AEAH
else if (94 RGB = Blue) AXEA%H
yColorCnt=rColorCnt=bColorCnt=etcColorCnt=0;
for(i=0; i < maxy; i++)
for(j=0; j < maxX; j++)
{ fscanf(fp,” %d %d %d ", & r, &g, &b);
for(z=0;, z < k ; z++)
{ R=rG=g, B=b;
R+=12 G +=12z B += 7
if (cmpColor(R,G,B) == yColor) yColorCnt ++;
else if (cmpColor(R,G,B) == rColor) rColorCnt ++;
else if (cmpColor(R,G,B) == bColor) bColorCnt ++;
else etcColorCnt++;
R=rG=g B =h
R-=2G-=2 B -=12z
if (cmpColor(R,G,B) == yColor) yColorCnt ++,;
else if (cmpColor(R,G,B} == rColor) rColorCnt ++;
else if (cmpColor(R,G,B) == bColor) bColorCnt ++;
else etcColorCnt++,;
}

aE 3-18 F2, A, XA BX T B =272

53 RYB 2Xx
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(3% 3-19) EZE RYBMY 2EX: A 3-200 Fo| ®X| F4 EEL
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6.2 HIE|ZIe] HE| X
EHQ e A A FEE Ade o 4 (3-2) 9 2t

dl(x,-',x,-)-=-\/ gl 128 — 2212 = (2~ x)(x;— %) (3-2)
o
© (R2, G2, B2)
O ().(m Gl1, B1)
O
S OOO

(a8 3205 Weizel A2l &

%= A(Ry, G, B & (Ry, Gz, B2)7F Foi3 g o, 3= Al #8le vt 2tk

d=\/ (Rl—R2)2+(Gl'—Gz)2+(Bl_Bg)2 (3‘3)

Eﬂoat) GetDistance(codebook cb, codebook test)

distance = 0.0F;
for( j=0; j<nRGB; j++ )

xdist+=

(ﬂoat)(fabs( (double)(cbli].codebookVector[j]-testik].codebook Vector[j1))):
xdist *= xdist;
distance += xdist;

return sqrt(distance);

(3% 3-25) #igziel A2l &N T2y
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NV, o &3

EERWERPAEARE FRA(40F), FHAEA(IZF), AAER(32F), LHEA(192),
HERA(173) F L9 EXRAE A3 10552 Uit Folla AMANA AL wiEst &
< EAH 45 E BROR FEUT B ERANE 1359 EAT 9 1007 o)) Mz
ol dloEl TS dlolEulo| 28 TEale] AYPsirh

B A2FY A¥E IBM-PC3#713(Pentium IM-455MHz) Windows98 8730l 4
M/S Visual C++ 6.02% +¥slgon, vige BT DVDE Hevte] % VGAR
E Winx perfect IV, A% <& {J8ld dx€yllgl MVC-FD81& AME-3slgich
Adobe PhotoShop 5.0% AH&-3ld JPG #d& BMP(200 X 200) st 2 wlsie wlo]g
Hlo| A F&3ch

(@) 22 FAF SURA

(3 41y Fo EXE AN oA
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2.

(a) 4 (b) FAX F4

(38l 4-2> TH EXT AN Hit

(a) AHARBHE (b) ¥ B% © AAARDEE
(a2 4-3) RA| EXT AX Ha
CIAlE 9 QIAA|ZE

SEREdEARe JNEH QTS thest 2k

(E 4-1) oAE SHE

ME EX|HY SEHH LA H 2014 QIME
A04 PR 2R 30 70 6 914 %
A06 e 30 70 5 929 %
A8 | HHER 30 70 7 900 %
- Al0 wavaz 2§ 30 70 8 886 %
Al9 LEL A 30 70 5 929 %
A20 $Fe B2 30 70 4 9.3 %
A24 22 Az glod 30 70 5 928 %
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A29 A9 o)F FL £ 30 70 7 90.0 %
A39 b B ] 30 70 4 9.3 %
109 AR P 30 70 5 929 %
122 AAA 2 B8 AL 30 70 10 85.7 %
Co6 L 30 70 4 9.3 %
C25 HI1&T A% 30 70 5 2.8 %
2 4 : 3 FAVR) 390 910 35 : 5.77 918 %
oA g o
110 |

100

- 90

< 80

° 70

60
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(E 4-2) ANzt AR

Sk XY ZAHHE 2QAIZ LWRAIZH
A4 FAb @Az 70 1003% 14.33%
A0G A 70 1052% 15.03%
A08 EEhetcd 70 9853 14.07%
Al0 yovEx] 2g 70 983% 14.04%
Al9 o2 A 70 0452 1350%
A20 e ER 70 9352 13362
A24 22 A7 g3 70 934% 1334
A29 HPE oF gL ER 70 995% 14212
A39 4 A g 70 9543 13632
109 AAA Ppr 70 1024% 1463%
122 AdA R Bz HE 70 9852 14.07%
Co6 A3y 70 1035% 14.79%
C25 AT&E A 70 915% 13072
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Abstract

A Study on the Implement of Image Recognition the Road Traffic
Safety Information Board using Nearest Neighborhood Decision
Making Algorithm

Jung, Jin-yong * Kim, Dong-hyun - Lee, So-haeng

According as the drivers increase who have their cars, the comprehensive
studies on the automobile for the traffic safety have been raised as the important
problems. Visual Recognition System for radio-controled driving is a part of the
sensor processor of Unmanned Autonomous Vehicle System. When a driver drives
his car on an unknown highway or general road, it produces a model from the
successively inputted road traffic information. The suggested Recognition System
of the Road Traffic Safety Information Board is to recognize and distinguish
automatically a Road Traffic Safety Information Board as one of road traffic
information,

The whole processes of Recognition System of the Road Traffic Safety
Information Board suggested in this study are as follows. We took the
photographs of Road Traffic Safety Information Board with a digital camera in
order to get an image and normalize bitmap image file with a size of 200X 200
byte with Photo Shop 5.0.

The existing True Color is made up the color data of sixteen million kinds. We
changed it with 256 Color, because it has large capacity, and spend much time on
calculating, We have practiced works of 30 times with erosion and dilation
algorithm to remove unnecessary images. We drawing out original image with the
Region Splitting Technique as a kind of segmentation. We made three kinds of
grouping{ Attention Information Board, Prohibit Information Board, and Intro-
duction Information Board) by RYB(Red, Yellow, Blue) color segmentation. We

minimized the image size of board, direction, and the influence of rounding. We
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also minimized the influence according to position, and the brightness of light and
darkness with Eigen Vector and Eigen Value. _

The data sampling this feature value appeared after building the learning Code
Book Database. The suggested Recognition System of the Road Traffic Safety
Information Board firstly distinguished three kinds of groups in the database of
learning Code Book, and suggested in order to recognize after comparing and
judging the board want to recognize within the same group with Nearest
Neighborhood Decision Making.



