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Detecting Pedestrians on a Zebra Crossing from Car Video Images
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Abstract: Automobile technologies have been challenging to realization of safe driving by the employment of
a computer vision system. Various techniques have been developed for preventing car accidents based on
so-called car vision technologies by analyzing road images captured by the cameras mounted on a car. Traffic
accidents often occur at junctions compared to motor ways or ordinary roads. We therefore propose in this pa-
per a technique for detecting pedestrians on a zebra crossing near a junction from the video images provided
by a camera on a car. The detection is performed by recovering backgrounds from the video images and sepa-
rating foregrounds from the backgrounds. Performance of the proposed technique was examined by the ex-
periment employing car video images at some urban junctions. The technique detected 82% in average of a
pedestrian’s shape correctly when 1% of the background was incorrectly extracted as part of the pedestrian.
Keywords: Car vision, Pedestrians detection, Background, Moving camera.

Joo Kooi TAN
Sensuicho 1-1, Tobata, Kitakyushu 804-8550, Japan
E-mail: etheltan@cntl.kyutech.ac.jp

99

NI | -El ectronic Library Service



Bi onedi cal Fuzzy Systens Associ ation

BHEA A TGS S ORTENE L OBITE OBl

1. IXC®IZ

HEEIPEEORICEROFRE - FfEEEREE L
TR, FRAZGEFS B [1], SrRETH
5. FOI=¥, HEEOZLFETOR DO
ITEERELCVD. FRE, Z0ESEEFARIBLI<T
DIZ, HHH A T DB DIDRITTEYE DA TER
BAPEWHHL, fGRE T 5T AT LD
ATHD. ZONFIHEHE Vs L Lifh, mE
P TRFOBEAIRN D, BRI AEREE THRFOBL
BRBROMIFERRR DV ANTATION T .

& ZATRZERSHEISEIREEDMRRTE . TRk 20
TN, SRRSO 4% IO AAER T
FAEL QD[] REsEE - AAEPTOHEIIMNA T,
TR E A E A HMTE - BEEH 2 EEMERIRDBUCH Y,
FIAGBARIERAE R T4 -\ OEESBIBIZ 2 D70 8,
AR TH D, EI-HWTRE LB TEIL,
—TEBRE AL TV USSERRER AR 23, FlTAsE b
TIabIEE D, Loy, EBETEPRETIGE
BREEIFEV. LL, HEREY a2 D ZE TOMSE
L, EEERE AT EMRCEAMRL) S GERET
(R TERH) SRERT, R TR RR
WEAR S T-HEE Y a VBT E AT TR

ORISR ICER U, 28R (R
SHETANE) OFEEBYEOBEWR OMTE, BESE
%) FRHTIREFRETS. EREYa AT
LTI AT VATERIINER, AT L ARIAEAE
LGRS ERHANETH D, FEEg CIET 0
FEEEDSE < IR DITH T8 2 TRE o TR R R
AEND. XoT, HHTEREEDIRDOBERE T H2E
BRRRICEE ST B 2 ENTE R, TIUTH LR
FHETHE D A TG D ROWEEITV, Aisd
LU T TE DIGRE T 5728, SSEREERICEE D
T B ENARRETHD. FEHEHEEIC L D Nk
HOE LS 2 034,5], 7 A ZEEDHEDHTHD.
B—5 A %AMRE LEBITERHELH D5
[6,7,89], E/ReL LTz AELIIS A0

REGEORHIE, E—RBE A T OB L OER
DERUHEE L RTRHIHNEOIRRICH D, LUNIHED
W AR, FERRE R AT

2. HERHEELHMTERE

100

A, HED A TN D RAHEEL, HRE
Hippioranme LUCHIN 5 2 LIk 0 MTHSE
RIS 5. RERSHEOPRRARIRE T 5728, B
T TE I HMTEESFEL W ORTHY, £
DIdT A T OBEFEI RN D &1 5.

A, =TT AWEOTE T L —ADEFE T &
SR A IO CRBLL, e RiE L 15,
HHA 7 L—WTBEW D FE - T U TB B E S &
DEFHRERD.

H7L—5b @I L—25) LIRT L—2bD
MDHEE DGR 2 A FiEE7 MLoORiHIC &
S>TE bz, FhE 2WITHEEBORUT 5. 21Kk
TUNFEAS ALY 2 IO ZHBR CTh Y, g LTk
B 2RO OV = BV 2 TR S A e T
LONEFETHHNO], WEEROEFELOT», ANET
V5 A TN X DB DZ VA 2 YOTR AR
T 5.

2 RN EHDOBIRE FIV TR 7 L— b EOFEiR
p DHLZ L—DL FCONE g Z3RDD. ZONEIT—
Mz, Bl L—2A EOBEZROFUALE L1372 5720,
T CEDNE g ZFRT e 4 EsROERS M %
SR D Z &k~ T, k7 Lb—2b EOHSE p
DIEHGMETD. ZHEKRT L—5b EORERICK
LTTH 2 &I & o> T R7 b—AOEEEIREZ55.
7288, IR p (TR BB g 3R T L—LDINIH
DAY, T L—A LR, TSR p BV THT
T BRI A R T 5.

K7 L— b EOFBEFROEZ E OSBRSS
ML, FHEREZE o DL QU UL E OlizR %
ATROEEE L, o UNROIXEROBEFRLTS. K’
7 L— b EOAEER T FEROFE X 23T LA 2 h
2.

AR BRI S5, AR EEROFNTR
DY Ao CRBESRAEDIER 2 R 5.
R bEDOYHE L EHEE T 5. DRI
BOmERE S HWr SN 5E81Y, WIDITEOBEEOHIE
HOMET MIEDRE D L3205, FOBEFEI AT
E UTHIE END 7 L— A8 51T Y, ZFORTE:
EEDEIZEE D & ISR EF SN D, —75,
& DEFRIE OB & SN T35E1E, FOESR
A BRI 5 KO WCEH NS, T/
BRORER, FIHT L— ATBEWAES Z ENTOT S,
ZAUHEEN U TN 2 72 B A D
BG4, F 7z, IO REE A HIUE,

NI | -El ectronic Library Service



Bi onedi cal Fuzzy Systens Associ ation

INAF AT 4 Ao T3 T4 o VAT LFEEFE Voll2, No.l, pp 99—103 (2010)

P A% OISR A Fr DB KB O RliER & 72 5. EWRT L—LORBE T VAR D MBS
ANDSEGIEE > TED YR 22UL, ADE D B X &% . AL CIIRHEUR ORI Harris comer detector{ 10],
AR DR~ LT 5. BN OJBIRN T Lucas-Kanade tracker (LK 1) [11], %

EWBOIRGADER SN D, TOmGEEFHT- B NVAOT T N TATOREDTZDHIT
[ZBLT L— O R & 2. RANSAC [12]%FIH LT 5. RANSAC ZiEHd %

PLEDFE %, K7 L—LRA) SNDT=NAT 7o, BEHEPITREEMIER - T, EIROZEDOB

9. g7 MUK U CBEINER oo~ 7. Rl
SIROUNBOFEZK 1 IR IFEANCHIER SIS, B3 IC LK {EZ K o8&~
VRO RANSAC SEFRT - #2360 D1 sehfittifs R

3. EBNEER 2. RIS SRR @ITI T, MpREee L

DTy AT TWREZED, ) TIRELALERD
D AZE TR MG 2 S0 U 7= SR SR 2 i, Fiz, B4ICHRO 3 FHECRIT 58
21T, [FM EBGIRIYE, TBYIATRORHES TE » B O— AT R @) B O i

RChsb. FEEHEE, Intel Core2 24GHz O PC (A LI ORISR ATERER (7 LA X —/UH)
E Y 4GB) T1 7 L—AH7- 0 ) 39.6ms T -7z L, OIZ7L—2 (B G (2B ATEEESRIC

WEHEEE S LTI, WA T ¢« 71k, Bl AEREOE AT, EEERICRIT AEFE
SEARE,  IEHIARTED 3 IREOIER A To 7208, 15 OHEES REEREEZREHL, OIZEL TS, b

SAEDR TS /A RO ER A B % 77, OB LI, T A A UEOEEN XIER AAE
8, 2R EFRT DI, B L—2A T I L D ERHEEDLG SV E N,
HAS
I L—L EEHETE

RIL—LA
@ L—L) R

=gl
Eifg
BIL—L b AV N
» »
EE2ETIL EHEEETIL

KT L—LDEETTIVEH
1. HEHETICES <R 7a v 7 [,

@ o T © @
. TS MR E R R i, LENFWE,  FENIRTR MR, SR e
DDA,

101

NI | -El ectronic Library Service



Bi onedi cal Fuzzy Systens Associ ation

HE A TG S ORElRE L OBTE O i

(al) (b1)

(a2) (b2)
K3. ASJ7 L—AIZBIT AR (al) LK IRIC L 28]
A RLOEH, ) RANSAC (IZX BT b1 TR
DRI (V) DERE, (@2) 77 M 7A T EETEE0E
Bl (02) 7T b T TSRO R

(a)
= 530
2200 |
1B |
b %5
X 100
~ Bt I | -
S 0T B
n 2 O U R
0 50 100 150 200 250 300 350 400 450 500
—LEBE[-]
(b)

|
B

R

il
Fi
R

@

i
B G

0 50 100 150 200 250 300 350 400 450 500
A—LBE[]

©
4. 3FECLHHEEEROF. @FEE, bVEH
HiZ (R B3 7 VA A r—UBDEL, (o)
B HEIBT D R OHEESE.

g

4. BpHiz

102

B A T B SN AE R T O &5 5
LU, HREHEE LADREIHT 2 &) FElc K
o C, BlHRE LOBTEERINT 52 REERE L.
FEFERLY, I A ZBEY NS TIUT (02¢,d) BB
TREFTHDHN, HATHERREZNE (K 2ab)
T2 A R K2 DFBRTIE, YRESITED
—TRLREEERR LB 1%D L &, HTEOIRE
EL<HIH L=BE1EB 2% Th-o 7o, £-RIED
T%DE &, HBEIX 0% THolr. WEEOFEKIC
M, IO - BORMRSH D, 7k, AGTF
iy, AATEFEERE FERCHitiL, 77> Rhyi—
A (GT : B0 EgEERT A2 LickviTH. &F
TRz A T ORE R & GT gt L C, 4
178 Z IERE TR L72BIE(TPR « BMTETROEE)
&, HREHR AR - T TR & U L7251EEPR)
& LCHEHT 5.

AP, T4 & B0, IRATERSARERIH U
VY. EOBE IR ABIRERE O - Th D, ik
B g VAT LITFHR IR E B D MRS D
2%, SR CIISEREIRTNI Y, 44 39.6ms,/ 7 L—
LEVIFEREF TS, R AT A, ITHEC
TEHERE - b L QD CPU e, TR ERHB - ik
72 GPU(T T 74T A Taky vy o=y )
HLOHLT, HDOWVTEEHEETO LSHE B
AT, #H#o L Ba—H AT AE L TEMAbE~A
BT A TETHS.

AFITE—H A TWHEONEERHEE LTWD. 35
FNORTREHT 5728, A TESORTRIARSE
BEEoNnS. M2 FRCIIHHATE ORI ERE 1345
BIVTUVROD, BATEORCHKHIHEEDS 90%LL Hlzi
THED, SBRDHUET L > CTEWESR 1313
272D B Z TG,

RN, fEBREOR EERIZBWOHTE (B
A A-ETe) MM D2 212K - T, Hf R A8
—OBERBRIORRER D VAT AOEBUEIRCE
L EEZ DD, FRIGITRRL, sl cRE S0
CHHRE FOSMTE R RIE & SfaltEnEmo. A
B, M TEAZRVE I U CREL LY LT L &,
WA A D IAA CL DB THEORINEN S E
BHD. ZOXD 7RISR UCAMIZEE, SMTER
HESHETDHUAT LERIETX 5 L b s.

NI | -El ectronic Library Service



Bi onedi cal Fuzzy Systens Associ ation

WAF AT 4 BN e T 7V 4 ¢ VAT LESFE Vol12, No.l, pp 99—103 (2010)

P

AWFERAED DITHTY, HHD A TGOS
7u 7 MERGEHRD, E BRI YT THEW
TR DA ISR O ZRT 5. AW
VISCERIEEIIRY Y 7 A S BIRcEEE (BT D3R
k5.

BER
[1] BEITASESR « PRk 20 SEr P OASEFHLDO TR,
http://www.npa.go.jp/toukei/index htm#koutsun.

[2] L. Zhao and C. Thorpe: “Stereo- and neural network-based
pedestrian detection”, IEEE Trans. on Intelligent Transporta-
tion Systems, Vol.1, No.3, 2000.

[3]1 B. Leibe, et al.: “Dynamic 3D Scene analysis from a moving
vehicle”, Proc. of Conf. on Computer Vision and Pattern
Recognition, 2007.

[4] C. Stauffer, W. E. L. Grimson: “Adaptive background mix-
ture models for real-time tracking”, Proc. of Conference on
Computer Vision and Pattem Recognition, Vol2,
Pp246-252, 1999.

[5] A. Elgammal, R. Duraiswami, D. Harwood, L. Davis:
“Background and foreground modeling using nonparametric
kernel density estimation for visual surveillance”, Proc. of
the IEEE, Vol.90, No.7, pp.1151-1163, 2002.

[6] D. M. Gavrila: “Detection from a moving vehicle,” Proc. of
the European Conference on Computer Vision, Vol2,
pp-37-49, 2000.

[7]1 P. Viola, M. Jones and D. Snow: “Detecting pedestrians us-
ing patterns of motion and appearance”, Intermational Journal
of Computer Vision, Vol.63, No.2, pp.153-161, 2005.

[8] Zhang, Y. et al.: “Robust moving object detection at distance
in the visible spectrum and beyond using a moving camera”,
Proc. of CVPR Workshop, 2006.

[9] EAYESE Krystian Mikolajezyk, Joo Kooi Tan, £5)1/52
T A DB ERE DT D OB EER, 3
FAT A ANV T 7P g« VAT BFEEE, Vol11,No.l,
pp. 19, 2009.

[10]C.Harris, M. Stephens: “A combined comer and edge de-
tector”, Proc. of the 4th Alvey Vision Conference,
pp.147-151, 1988.

[11]B. D. Lucas, T. Kanade: “An irerative image registration
technique with an application to stereo vision”, Proc. of the
7th International Conference on Artificial Intelligence,
pp.674-679, 1981.

[12] M. A. Fischler, R. C. Bolles: “Random sample consensus: a
paradigm for model fitting with applications to image analy-
sis and automated cartography”, Communications of the
ACM, Vol6, No24, pp.381-395, 1981.

[13] Zova—rA, W¥ER AR, &7,
PR “o— g T —F =R Ve AD
B EOREGER", BRE TSR, Vol36, Nos,
pp.738-746,2007.

103

NI | -El ectronic Library Service



