FRERTPFLE AL S

Aot R RS 2 N B
Robust 3D Tracking of Human Head Based on Invariance of Size

ST U RV R e R T
P E %50 NSC 98—2221—E—009—124—MY2
FHRE D 2009# 8% 1 p 2 2011 # 772 31F

- JEIE - G T
A
FESEAR L RRE VTR

MRS F T R 2
AR E Ay B -
(A A e B Y IR -
(IR REEg R FRE 2 F 42

(R ZE T 2RI THEZE -5
Jd2 > 3¢ :K/T\gﬁtf%ﬁﬂi?"‘i‘ BAALEHMIEAABRTHET S

=
’

}7

AL

\:HTJ

.
Rt

/

FEFHE TN TR A
(w2 28 A e FEMARE (- #[(0- 267 2B 43

¥
(\,‘3
H

99 =& 7 ! 23 A



FRERTEELR L E TR 2R L

A3 47 g2 %g,;\ N = ER R AR EE
Robust 3D Tracking of Human Head Based on Invariance of Size
-4 %% 1 NSC 98-2221-E-009-124-MY2
HiFHL: 2009F87 1p % 2011 # 7% 31p
AL EEE B A TR ()

PR (MAET VAR A BB AR R e LA B Sk
BRTEL)

RO R RS 2 GRS EP LR DL 17§ ERD
FERBHE R R P “Klf‘z?J’Tmsﬁﬂfx ﬁ’ﬁﬂﬁa#ﬁ%#ﬁ%”*“ oSBT
o A ERIABT 2 ‘#f’kl 4 «u°m?fbi%f"“‘ ZF JHEPABR AT B EE
BHeELBSO; B Jf}“—@”‘)%ﬁﬁb  REE R ﬁ‘&m@; oo riE A BER e oo

B - P E Y o APFE- REIVHERIZ 2 TR SR GY  FaE
IRFe I o I T o ey B J—?Z%Q?}ES’EW’J’]&L\,\?lg\*a,{%:ﬂékl“'"}z{’ A 3
EEIRY O BRAE T R i o BERIN RS W ’;*\xfa‘f*r’vﬁlﬁ"v,‘z—lﬁ,?&# LRIV AR %] =

8\

éﬂv\%ﬁ d ’}'ifr(‘)frg"%#%rﬁ ¥ 32 §xr$ 22 s /leﬁ-ﬁ' = ° Fl SN l]""ﬂq’f .—5 t"r,w Vo “’—“J
Lr,__rﬂwj? T B o #%ﬁd lé/?lp ’J"’E T B¢ m‘%}*é’ SFEQ’S@//%L "fl‘é“F PR %
i%Wﬁ%wﬁh%mm&%&ﬁ%w’ﬂ“*ﬁ?b Vi EE IR S o B
B¢ FHIrRBERF @«é“r#%m"fss“?pfi EX-RIRANY w22l SR o8-

R BRI 0 X AT S - P AERE RS AP o R BT
,AWﬂUﬁﬂﬁ B b TRAEEE RN BB T i
i G e A8 P MG P E PSR A FRTG L 2 ) o F %
Pﬂﬁﬂm %@*”ikm%ﬁﬂ’ﬁﬁﬁﬁmwa,m%&%{WAM
g—if%} AN Hisdh - & "’f”F“m A 'Faﬂz‘g*%*}ﬂiﬁilﬂﬁﬁié éi ZEE S

-Qr',{;l_ra-ﬂa?%ﬁ?ﬁé_ CA LRI EFLARGGEL > DAY FA TR E NEL T
oo i {7 & ez i, J‘g‘ﬂb?@m7f «L‘~§F°

.
I

SR Al = S R NI
TP kR g o

=y

4\\@947‘31% [

\31

f"‘:aﬂﬂ J-—‘g‘-ﬂ-“i»

—

w}& S

¥ % 3 & (Keyword: Head Detection, People Tracking, Localization, Rapid Error
Analysis for Localization, Occlusion, Multi-Camera Information Fusion)

The goal of the two-year project, “Robust 3D Tracking of Human Head Based on
Invariance of Size,” is to locate people based on head detection and homographic
transformation. Not only can each camera in the monitored environment locate people
independently, the localization results of the multiple cameras can also be fused to achieve
more accurate localization. In the first year, a robust head detection method is developed to
obtain the center of human head in images. The result is then used by the proposed feature
point-based people localization scheme without complex calibration of cameras.

The above head detection is achieved by two algorithms based on (i) detection of
hair/skin color and (ii) identification of local maximum of a contour, respectively, both for a
foreground region segmented using the Gaussian mixture model. From the foreground regions,



head candidates are first found separately by (i) and (ii). Then, centers of head are found by
integrating the two sets of head candidates, and are regarded as feature points in subsequent
people localization. The proposed localization scheme assumes that the height of a feature
point is known a priori so that the point location in the plane of the known height can be
found by homographic transformation and 3D geometry which only require camera locations.
Experimental results show that the proposed head detection is performed satisfactorily even
for crowded scene. However, the localization results are not always accurate enough due to
errors in the localization process. The errors may arise from radial distortion of cameras,
inaccuracy associated with manual measurement, and noises in the imaging process. In the
second year, we will analyze these errors and use the analytic results to fuse multi-camera
information so as to reduce the localization error and improve system stability.
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