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Customer Trajectory Detection System Using Multiple Omnidirectional Cameras
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Demand is increasing for a system that is capable of recognizing customer behavior in retail stores. However, customers are often occluded by
other customers in crowded situations, which causes difficulties in detecting and tracking people in a sequence of images.

Toshiba and Toshiba TEC Corporation have developed a customer trajectory detection system using multiple omnidirectional cameras. A group
of omnidirectional cameras are located so that each area is observed from three different viewpoints in order to alleviate the occlusion problem.
The system uses background subtraction, voxel carving, and pattern recognition to achieve stable results.
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Voxel carving
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Moving object detection by two cameras
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Moving object detection by three cameras
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Projection onto imaginary screen at predicted position
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Three views of one target object

BRI AT TR SN 2 BB PR B EIC B W T
3T B PG m gAY, ZNENOWIE T8y —
PRI XA T 5

ING — BB TR SN B L, HRAT DN
LEMM SN ZESRER, 2D HIRATPOHEIBE RS
BRSO N Do BHDH XS TR—DHEEAMB SN 7235
G, BN AT D5 ORI ZE B DI E I BN TR D 5,
WIZHEAAT THRIMENTZHEBLRENEN R D513,
SWICZE M LC2EMAKETH I LIFFN DT, BHRITR
LV, SNEWHEEMFELTHVEZET, BAaD)h
5RBEM G ETRIBESN OISR S, 3kIC%
M ETOMBEEZRDLZENTE L, 220 LTS 2270
BB ORI —H M AR SN D L HW L, =D
P B J5 20 & W72 SEER S22 ] CRISAT U H 7235 518
DTANWEHEENDELDET D, ZODHEMIED ) H g
NP =D CIE L BRI ST L WO T, KL%
EToZLoBMRIVIFFAE SN, BRIHOZ JEhiRo
HEMCHR SN 5,

®Z L Ea1—Vol.63 No.10 (2008)



PR Gt i 72 SIS OM DO D 7214, Z D 3ILHE
BRI EE TR 7L —2 DR TR ZFT,

3.4 Kalman Filter Z AU \/=EHH0LIE

MO7L—ATHRINESN AW EBAEDO 7L — A THRIE I
72 AN ORI 247y, Kalman Filter TR FOMEE
HERRAHEEL, Nx BT 5, /35— B X A0
EALEOFHIASEE X, HATEDMBERRICD L2 BBE1
10 cm Kiifi %2 O T, HH OB TETWILULHIHEDO 7L —
LB TOMIMITIIESTHY, RAMERICHHIALID E R S
ZEIFIFEAE RV, 72721, BTV — AT S
NLEIWSR VDT, ZOWEE, FIHIALED T T
ENDHEEBHEOMEL BN ELE T5, Volz AANIE LTI
MENNIZE, BIEO 7L —ATHD THARE S EG 2 B g H
ZHE T BB R 238 — 2 GRERIC X B BB S e
TERBLTY, BERZ NI v F 7 $52ET EXhDRW
B 5N %,

4 EIERICHITDHERER

INETI, BEPTOIVEZZVZAAMTIZBWT IO
FIEER T o720 SO ATLTHRINEN I A& BB
zR6 LR T7ITRT,

BIRFRUTOMEREIL, BEFMLBLIZRB L TEIRA L SN
JEAS, WHE R TEIM 1A DEM4012 1], A O R HERE
T2HICIMIEETH bo HZ O PIIHAERE 3457585725
72DT, NPCTBIEEEZIT ) a, 1A DHETHM 2
BLRDH1, 2B OMEIEENPLEIZ R D, TOMERETI,
AFIZEBBIEZHHRICT IR A LD ERICH R 5N 525
SHB)CTEMT — ¥ 2 ER T 5720132 E 2D OR) 2w

o) > 1@ A
N
? Q‘Ei\ C-px5 ¥ e i
R HxS
" " .'
o _

E7. REEN =AM EEBROH] — BIFRBLLTHRD L ENDYED
oY, TDOEESFIATFTHBIET 20

Example of detected customers and trajectories
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Customer detection in actual store
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