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Geometrical Reorientation of Distorted Road Sign using
Projection Transformation for Road Sign Recognition

o8 M A MH XY
(Heechul Lim, Kaushik Deb, and Kang-Hyun Jo)

Abstract: In this paper, we describe the reorientation method of distorted road sign by using projection transformation for improving
recognition rate of road sign. RSR (Road Sign Recognition) is one of the most important topics for implementing driver assistance in
intelligent transportation systems using pattern recognition and vision technology. The RS (Road Sign) includes direction of road or
place name, and intersection for obtaining the road information. We acquire input images from mounted camera on vehicle. However,
the road signs are often appeared with rotation, skew, and distortion by perspective camera. In order to obtain the correct road sign
overcoming these problems, projection transformation is used to transform from 4 points of image coordinate to 4 points of world
coordinate. The 4 vertices points are obtained using the trajectory as the distance from the mass center to the boundary of the object.
Then, the candidate areas of road sign are transformed from distorted image by using homography transformation matrix. Internal
information of reoriented road signs is segmented with arrow and the corresponding indicated place name. Arrow area is the largest
labeled one. Also, the number of group of place names equals to that of arrow heads. Characters of the road sign are segmented by
using vertical and horizontal histograms, and each character is recognized by using SAD (Sum of Absolute Difference). From the
experiments, the proposed method has shown the higher recognition results than the image without reorientation.

Keywords:
transformation, homography, reorientation

L ME
AT ASHFEA|xE i BN AT F8A4]
7kt . Zl%ﬁéﬂ%fﬂ”“ﬁ 7& T’LEAVM L,
_g]

(wi— 2o &4 f:f;sﬂr B B4,
A, ELLARA, ARAYRA, BhE L BT}

2 g%n AUD FYREAEY EYD
BE 4E FHTOEN AFLAA F85
A AT E2EAT AAL A58 DEALNY F 2

27 ek

PR 9 Wol 448 AuE 9
AR ASPLEA2 *ow 4ng U5 w2
A 3 AnEg BAAG AN Agshn 259
Auol $EH02 gAse LA =5 Foh A
aEn de TAT 32 9 A2 B9 A7 by

* 2 A A{(Corresponding Author)

=R 2009.5. 1 T 2009.6.4, AHEA: 2009.10.6.

dgd, 2734 & WH@WL AEaHd ‘1“71%5115}%

(helim@jslab.ulsan.ac kr/jkh2009@islab.ulsan.ac kr)

A, A A7) A BA| 2

(debkaushik99@jslab.ulsan.ac.kr)

# B A7 27 T EEBKRI, NARC, ARZAR, 28987

&8, =akizlsAwe] A9gal =g A TR

grlexEde) FEdEe 22 AEAERY Aol A wet
ATHAE

road sign, pattern recognition, character recognition, intelligence transportation systems, vehicle, projection

?’_
& e ehisks BARelt SEATel 7
Qs AL EAB PPt Wy 71EE
e W 3ns 3
MIEAE sk Ze A 3o JYIREA}
TGS g w2 A%, w Age x
58 Al R8T B2 GRS AT

: 31
&2 okg)y] 98 B9 v shis e n}
o

QA sh=

N
i
r_\f'_t
o
T
K

E2EAS JAsE AL gvdoz WE A4 B
Roz 27 »} & 9tk SEAlgol AnuAd T34
B B 22T QA 2 AgoT EABYAL AE

s FAAHRE B AW EFRE EFIHIS
Hiroyuki Ishida[$] &2 @4o] SR 799 12& Hsl 3
o] W ‘ﬁ”"’"’q S AT FAR gaFe ARgE
=R }"‘:Zﬂs}"]‘/} ZAAEAE A3 MR
A Aeelz FAHY AR £
JJr v*hﬂ»?ﬂ FA | AL S
Ao APHS AR
/5].5}* e Tt ZAES A& T WE-Fgd
& dolEz AlEset 3 ZF s2hsk] oigh FHHE F
ol B9dS o] G o= HEPTHRIL J. Miura[10] T~
FZt71 | 2Hwide-angle camera)®} 57}l 2l(telephoto camera) S
AHgstel EREABY FHA g AR SEEAH
HAE g dFste Stz 1shd 2R 43S F
S0 EREARE HESL VIR, AR F2EaRS AL
Sste] WRARE Bdsta AHe AT 4714 JlE,
AR JAETHEE AMRE] e E2EATL] FAl

e




Journal of Institute of Controtl, Robotics and Systems Vol. 15, No. 11, November 2009 1089

el RIS ol Fot AN AelA AHSE =
EFAVE AHRA FolE JHEE ARRESielE €
Tadeh AAgle] vlny gyshd FA|do] A A

& Fhellels #2lole Apel] AXEHe A
ol B2 thet FdS F5s] el 4B E4
Sh= EEEA|Wo] 71&o] AAY 4TaIst g A
2 EEHu) ofelst 4f 7|Ed AMEEOE T2EAE Y
B AR B8 AMEd 72, M2 82 3% (histogram)
WS AEs17t JEY. WRARE ASEA FE311
Fahd ARl ey 2N JEs wA|A frt
whehA] o3k Ald ¥ Elprojection transformation)® T2 EA|
Toll dis A8E HFE Pt A BAR Fgos
Hgho] Hg3jrt
B M WdE ol 88t EEEA R $RYYS

o]

T AZaARet 22 A5 T AR E gl |
T A2EW) g Aede 327189 (homography)E
o] 83t Ald 83 (projection-transformation matrix)&
3kaL Aled 93kl (inverse projection transformation matrix)-S-
g3t e RAE 9o 4L AtsisiA gk AR
HAggH e A 8 G H(image coordinate)o| A &
EEAT A HAH 4709 AAFFE(world coordinate)©f| 4]
E2RAR 490 HAH 471 o4tk ERFAT® R
Aue vwel ARgel RS B4 BEE 4 QY
FHE F2o AEE QA 8 AdEd B9
o] 7tz A2 2R AR gl 53§ AREt
tlolejo] e}t ZolE Adste] Hagts THE EAE
Qg I8 194 £ miA EREARS dNEe

—J .
| Color segmentation J

[ Labeling and grouping !

No candidate
region

Rotation
or skew?

Ni
Ye

S

Reorientation using inverse
perspective matnx

h 4
Inner information
segmentation of road sign

, Character recoghition of

¢
!
' !

Sign description

I 1. =2 EA <12 FA
Fig. 1. Process of road sign recognition.
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Table 1. Results of feature detectlon and projection transformation in
road sign.
Detecting Reorientation
Error
vertex True False
. 137 128 9 20
G 158
reen Sign 867% | 81.01% | 569% | 133%
116 110 6 13
Bluesign | 129
e SIgn 8992% | 8527% | 465% | 10.08%
253 238 15 34
Total | 287
© 88.15% | 8292% | 523% | 1185%

£ 2. AR B 7letay A59] SAD 4 vl
Table 2. Comparison of SAD in similar character.
DB character

Detecting character h F T
< X 424 | 460 | 1142
T ) 383 | 52 | 1006
~ X 430 | 421 | 980
T 0 a7 | 4 | o
- X 812 | 966 | 378
) 870 | 923 | 354

O: with reorientation, X: without reorientation.

3% 13, AW BAHAZH A1G
Fig. 13. Results of detecting vertex and projection transformation for
road sign reorientation.
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