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A Study on the Object Recognition System Using
Color Image Processing and Morphological Filters
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ABSTRACT
In this study, an object recognition algorithm of the main part of sign waming system which can be utilized in future vehicles to

warn drivers that they are approaching traffic signs at an intersections is presented. In outdoor noisy environment, the input objects
may be translated, rotated, or scale changed relatively to their standard objects. Furthermore, they may be distorted by noise. A
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recognition system that is capable of tolerating the above variations needs to have a segmentation algorithm which is relatively

insensitive to brightness variations and an object classification algorithm which is easy to extract invariant feature vectors from

images which are translated, rotated, and scale changed. The procedure of the developed invariant recognition system consists of

three phases: color image scgmentation. object shape refinement, and object classification. In color image segmentation phase, the

proposed scgmentation algorithm uses a partition and merge concept and a proposed color coordinate system. A statistical

smoothing filter and morphological filters are used to refine the segmented image in the object shape refinement phase. A unique

combination of a centered polar-exponential transform, a magnitude of Fourter transtorm, and a neural network is used to extract

the invariant feature vectors in the object classification phase.
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Fig. 1. The window of the statistical smoothing
filter

471N, THR=5 & ¥ @& Jeiz, flm n)&
2ol #2902 (md 27 g vehdt. ada
gmme o Y& H& Y F depie, B
o Hoz¥e 9% 4 v

glm,n)=f(m-1,n-1)+f(m, n-1)+f(m+1, n-1)+
flm-1, m+f(m, n)+f(m+1, n)+f(m-1,n+1)+
f(m, n+1)+f(m+1, n+1) k)

3. ¥ei&H e (Morphological filter)

ety "ele EARGY Il MYE 7122
g gz Fowyd 8 ¥9 (mathemati-
cal morphology)225E faE ot} Feh#H
F3Ae e BARY 4, §4 F&, 1z ¥A¥
Uy o] #83g. 7|E2Hez 48] HHYGeAMe ¥
g4t tafA BelA(structuring element)2t E#
B e A4S AEEe o8 A A EE Y
g B dPFoME 949 e BUaE 3L gHY
&7 H8lA, dilation¥ erosion UHE I&H5H2=R
Festct. olgA pEAHo= dilation# erosiond
Fysng AAHQ) ENRSde 94E FX %32 ¥
el 2Ae A&e AAY § A €9 Y29
ANE 940 sle M & Red avld o) 23S
o} Ak, P49 A7 F At 4P ool
sty sln] o]y F Ao ogE NV AHME
gejLo A7 9 AL AN P st A

of W% Fasty, =g ¥ejio =k 2ag, WA
H, ada A& A7lelolof gl ek A7)y
+& EA9 Y%L dilation ®E] 23 © L &
o A 4+ v, ¥HAE o Fe A2 Pesid AL
FERZ AV B i AAe AdEE 423 2
F dtte Folt. A9 AMFE Adn EF 337
#3207t & YHAE 3x39 Fe ANE E o
Ab&-8tgich,

4. AXEH e HAs

ddge de EA o 94X, A, a5z 2
719) A3E 47 A48, 9A 2 4" EMe i
x| olFol i@ FH2E dolok ¥} Polar expo-
nential & die F4¢ &7 AU 74
o2 wa Adystnzx e EMe FHE 7Y 95
ol H4e FAHLE o]FAACk T}, gA LAY,
W f(x y)7h 271 44E, 33 (x,y)E PAF
Ao #FAE vEREGE A d@ ARG g
frix, y)e 33 2ol BEY £ Sl

frlx.y) =flx+x.y+y) 14

Polar exponential ¥#2 234 EAMUE AT
Azl 2 A g B 54L& 4] Adq A+
3 vig& Pated o A sPgelnt. Wy olw
F£94 "ol lohd, o]2% € polar exponential
grid(PEG)E& 4A F4% 4 3ld. Polar exponen-
tial A@olM e Bhg A A BiALs G4 2
9 #Ae th&F 2t

YR E AFS x9) HEE yE e Bir F
T W2 BAEE, gdge $£408 FojAr

W= x+ iy (19

a8 oA g Has AR F

A E P,

o
N
f
1o
Je
br
e
h
§]

Z = In{W) = u+iv =In(r) + 0. (16

4

AN, r& Baf g4 B3 WolMe wAEE,
gl 0 dHelg vehdtt

e Ead G4 FR EAdte BAMZL HAA B
o2 R HUE WU yHHm zelm § KFUE BF

1985

www.dbpia.co.kr



238

AR S RRmICEE '95-7 Vol . 20 No.7

Megrkd Bas A4 FrrelMe AvE Bed 2
o] Belgch,

W = SRW 1

olg AL 2 wPAFYE, tide £4og Fo)
A,

Z = In{Srexp(i(+R)N=In(S)+In(r)+i(f +R) (1§

Aol FHo2RE, Has G4 FUANAMY Ave
3d Wste Hag ALt TR WY u(EE) &3 v(F
) ol wel Zvzk @3l In(S)% R wEY 9 o%
o7 Jehdth o7iM v & FUIHE 2 den,
u F& 714l ek =, wd Sa% AL T
EA7} 4ol 4oz R fFUES S FUE TF olF
AT (T=R+iS), 244 94 0 Wore &3
= O3 Zo] Fodrt

Wh=exp(Z+T)=exp(Z)exp(R+iS)=exp(R)
exp(iS) exp(2). (1

=2

714, exp(R)# exp(iS) e Zo ulsle] FHHs
7b otdez A 43e ojud dex gl 4 S
F Adgy, 83 exp(R) ©HE A7) HE L 1A
Aok g, EAS A FaoM e £ olg 5
2 ol Baf g4 T Ar) wEFH Ao
2 7zt vEehdr

. &8 40t

i
o

At A4 dnelFel 4 il HF duds
s A A4 e WAHASE Ze 38 d4E0
AHEHAT. & AR, AYIA. PR, 28D e d
2l BA RS Wate el wiA, A Ay, A,
gz W1E HEAEA AU B 1L BHQY
2 SAAM il AHEE ddel a9 ¥ A g"
qdel & detdz ok ® 194 NO #Ex@e] ¥
e 4Egdel EXHE XEA e AFS 471X
¢ BAgE %2 d& A5E 2qec. HFH 29
Age AslM & =FdAe MIPS 3230/3240 4
2 Alx"l V-3.08 ol&stgen, 94 858 Yo
#et Azt AAgEA e dEog Agd 94 AE
© 256x2569 Fzt MALE sHAW 256 DAl

O

e

1986

Hds 2a o

E 144 gAdA AL 8d St &30 AHEE 4ol AF

Table 1. The number of training and recall sets

2% 45 EAS
RPre e !

B4 | 2934 | @2 | Now#
T d ; 5 5 ;
% g 20 20 20 20

. HE80] e &=
HA FFEAIRE A gol fle A Sl tdte AW,
Zepddel wdted 2zt shAvt Msllel ¥ ez 34
5ol glck. durHoz #gie MY AR WP
durAQ Mel 2 H(red), *S(green), 131 #
(blue)ol®], o] RGB #et A¥Ae} et o 7
gt e MY Z& udY g A8l oA #E
{edge detection) v ZEHgY £8&E 98 £ o
A oE Ze FEAZ HYEd. 33 2(a)e A
g2 BARE 23 de #gdae 54 (green) A
Fojur}, 256x2569 FUHIEE 7AW 256 TAY
7l =g MY o] Ex\whe Wael Fabel My
ol oz FAH Utk orldA etgde R,
G, B A2 =48 & o8 g Amg &
Aated o+ #8% (u,v.h) #} AFAZ HPd
o4 B dFeA At (u,v.h) ZE HEAe
(R,G.B) #et AFAZTE dg F gled, d935
A A ALSE FEA It dostd oladNL BH
Hoz By FFozM Qestnzt s EARE
o E(hole)® &A|9 FHo nyE H42E TIFY

FLE A S8 olAGAEE FAZ M o
FT FEES AN i BAA Py GEl
ety del7t AT F93E ol WY g HE Y
Fo] BAE F42 44 2% 20 (o) R

i)

desAsl A4 ol%, B4, 2 27 AR Pew
S4ES 2237 Astel. FAR F4e WA 947 o
Fol atol BT} ol ol Mok Bk AR W A
e A4aaa st gAe FUE 9l FHew
AEAReRA 2 4 Atk o Qe PECE A%
7] Aol olgolMel gk 19 2Ad)e TAA A

www.dbpia.co.kr



/et g st YU A e o] & B d4A o #F AF 239

olFd Wt Azl ¥4e RodFn 3. & &
AzA 24 g A7) Azd i Fzle PEGS ¥
g Aol 2{E oo A& 4 U PEG
A glolA 2d R =27) dste] 78 5
2¢ A% e s#Ysted FHE HJ2 bgeltt
dg Y, o9 EA Hiae 94 TUAM Has
A FRez igGHPGE, HiF g4 FUAMY
a7] Astel HAEL Bae A T u &3 v F2
29| #12 elgom 2tz vEdTh. Feld ¥ A7)

rir

(e) ()

38 2. (a)Ze 949 AdsA EX By =44E (b)993ad
G4 (O)EHFE 9% (DA ol%el el Fse
44 (e)PEG 9% (H)Ed 54 ¥y

Fig. 2. (a)Green components of a color image with a do-
not-enter sign (b)Segmented image (c)Filtered
image (d)Translation normalized image (e) Polar
exponential grid image (f)Invariant feature vec-
tor
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Fig. 3. (a){c)Green components of do-not-enter signs
with different brightness variations, positions,
rotations, and scales (b)(d)Invariant feature vec-
tors
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Fig. 4. (a){c)Green components of stop signs with dif-
ferent brightness variations. positions, rotations,
and scales {b)(d)Invariant feature vectors
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Fig. 5. (a)(c)Green components of yield signs with dif~
ferent brightness variations, positions, rotations,
and scales (b}(d)Invariant feature vectors
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Table 3. Performance comparison of invariant object
recognition algorithms
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