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Multi-Person Tracking for a Mobile Robot
using Overlapping Silhouette Templates

JunJt SATAKE™ and Jun Mriuraf!

This paper describes a stereo-based person tracking method for a person fol-
lowing robot. Many previous works on person tracking use laser range finders
which can provide very accurate range measurements. Stereo-based systems
have also been popular, but most of them are not used for controlling a real
robot. In this paper, we propose an accurate, stable tracking method using
overlapping silhouette templates which consider how persons overlap in the im-
age. Experimental results show the effectiveness of the proposed method. In
addition, we examine the possibility of extending the method to multi-camera
cases.
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Fig.4 Procedure of tracking using an overlapping silhouette template
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Fig.5 Comparison of tracking results with overlapping silhouette templates (drawn

by white frame) and with individual templates (drawn by red or blue frame)
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Fig.6 Tracking using multiple cameras
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Fig.7 Integration of tracking with multiple cameras

VA=)V THEININTONT N HDIR—F ¢ ZIVIERFHT 5. &/8—F 1 7LD 3 RotfiiE
EENFNETOBYWEY 2—)NTEE L, BIEY 2 —)VEE—T 1 7LD H 7%
1795. ZLT, TOHMUREREEY 2—IUIEEL, HATEY2—IVTHAETS. O
Ke, 71 AT OHEAOINTEZ NP, FHEEAMEL, Mo NPRiEwiAkiciEnTung &)

(© 2010 Information Processing Society of Japan



T AL E TR

IPSJ SIG Technical Report
WrENB NS DWTIE, ZDARAT DFHERIRZHEET 5. ORI ICHBEDARAT %
HWTZ 15 OFHliZFRICITS T LT, KDLERNYBEMDIEBITES LEAD
N5, 72i2L, 23 HiTHhARIHEE LI \WIORE G2 ED K SICHRET 2 ME 5% DOBET
H5.

6 DESICTRY FARXRT LERARXAS 2T 256, HENEE L FENARE
Wi, TOMGHTEDENIZEEAZDNS. —75, "Ry FORiT EBHICH XD ZiE
T57%E, HEOEREMNNEL, ZNTNOH AT THENEEZ1T5 BHAcid 3.1 5Tk
NIAHINGEY 2175 HIENEIE e EZBNS. 2120, it L GEYZTTS kTl
N HZTDNR=T 1 Z)VONHRZR DD § 2 7DIHEFEIA RBNRELLD, I ASH
DAL RETH L. iz, 15D PC CUHZITS LAITIEZTOREIA N EMELE LS.
BURTCIEERIEHE VML B OV, 4.2 HiOEBRTIEIMG L GEBZTTS Hikz
A LTz,

Td, HUCBHIOAR Y ORI TWERNWE ZADFRZEREE A A M SIST 5720 Tk
<, AIN—=VaORFUTIGCTERY Med FKBEEES LT, EEHIATRIT
BATDENREZMS CEMTEBEHEALND. DX, HEBHHORY ~ LERED
AT & OHEMIC K > TLEZRNYRLEH 2RI 2 IR DWW TSRS 2.

4. EBRER

4.1 OKRvy bAAZ 1 EBERBVTAYLEE

X 3 IR LB EinRy b & 257 LA A XS EHV, EEAYOBHIRET-
TR b ARAFERAEA RGN TRNIEICH 5 728, B rEDMIOB FFIC eI R
ENTLES T EWHB. BijaRy MM MobileRobots #1430 PeopleBot Z V>, Zd |
H#BIC PointGreyResearch #1840 X7 L4 71 X Z Bumblebee2 (XGA, 20fps, f=2.5[mm],
N—=AFA4 >V 12[cm]) Z&IELT. 15D/ —F PC (Core2Duo, 3.06 [GHz]) IcXkD, A
T LA, AR - B, TRy MO TOUME T TWa. WIS IV Zz i
YA XL 512 x 384 TH 5.

Ry b OB EEHOME G0 ORIL) OFERRT 2720, £ Ry B
TEF, 10[fps] T LIcA 7 T4 VEilgE AW CBHZE T AR AR 8 1T RT. 78—
T4 7IVEIE N =100, N4B =25 x25 & L7z, FROSOIZ AN S—TF « 7 )V EksE
LTWBTERRELTND. #160~4202 DAY B R#310~#324 DA A DX S1ic, i
DNNCIZENTIRETHE DL LIGATEIEL BN ThhTVwa. Thids

Vol.2010-CVIM-172 No.3
2010/5/27

xR 1 =T 1 VIVERZELE BTG OBE R O Lk
Table 1 Comparison of tracking results concerning the number of particles

(a) using only individual templates

number of particles | success rate positional error  processing time
N =100 73.3 (%] 9.56 [pixel] 248 [ms]
N = 200 75.0 [%) 9.95 [pixel] 383 [ms]

(b) using overlapping silhouette templates

number of particles | success rate positional error  processing time

NAB =15 x 15 86.7 (%) 7.09 [pixel] 226 [ms]
NAB =20 x 20 90.0 [%] 6.74 [pixel] 314 [ms]
NAB =25 x 25 93.3 [%] 6.64 [pixel] 436 [ms]
NA4B =30 x 30 90.0 [%)] 6.53 [pixel] 568 [ms]
NAB =100 x 100 91.7 [%] 6.43 [pixel] 4993 [ms]
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Fig.8 Experimental result of tracking using off-line images
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Fig.9 Result on a person following control
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Fig.10 Tracking result using multiple cameras
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