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Tracking Human Regions by using HoG Features and a Particle
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Abstract: This paper describes a method to determine and track human regions on the successive frames
from the surveillances camera in the store. The camera with a wide-angle lens can be captured a wide area in
the store. As a size of a moving human should be changed on the location, then it seems to be ineffective for
tracking a human by using HoG feature, which is useful in the conventional work. Therefore, the proposed
method employs a particle filter that is used as a likelihood from the background subtractions, which can
determine reliable moving regions in the continuous frames. The reliable moving regions based on the par-
ticle filter have larger sizes. The proposed method can then shrink candidate rectangles for suitable human
regions by using HoG feature and SVM classifier.
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Fig. 1 False Detection of Human

7RI A S I MEHEE T/ A AR D2 EATWSZEH
% YRAEN AW SREROMBIINETH S, X5
2, NMOFEZEEL &5 &35 LN #RS Hb )
NIFH 53, FOEIZIE, TR MIEEAYOBTE T
SOMWRARTHS. [4]
ZTIZTARMIETIE, ET=F1 2NV T4 NVREMANT
MEISE DM, BT, RICHEIEISRN O AW
&, BEISEEAN O AW DE > TWIR\NEEL 72 5H I8 % HI 5 72
Iz HoG R & SVM #ilds 2 FVwT, BEFERNO
WY 2 AW O 2175 . 2 ORE, SRR U 72 bk
RN DR TH - 7272 SVM H3ifi7e & % AW & 3538
WTDHZED Do, TOZT—2HRT DD, BT
V—LZ2BRUNYOHEERITS> 2 8ic&D, LAPSD
WLk cH IR T N2 N A\ 2T 2 B 7V 3 X
ERETS.

2. MBENRIBDRL &IBH

AL TR, BEEBROML LB =T« 77«
NEREAWS., BEARKIZIZOEDDNS—=F 1 7V 7 1)V
X THEIFTEBBIWAIZ L DED, 1 D20D8—F 1 7))
7 4 WV X TEBOBEIERIZNINT 57202 —F 1 7 )V
DI ITARY VT B L BE T 247572,

2.1 EREROEMK

KL DERT 10 73 DM ZEH L, 5 REHRDIEK
2V, £ 1 0BICEREGREZBEEUER 2175,
BzlX, 1810 7 LV — LA OKRBEHFEOHLEZBEHL72H D
EERERE UL,

2.2 NR—=F 17T 1LY %ERBWEBESEEOKRE & Bk

¥4, URESDMEEREL LEA—F 4 2L T 4 LR
EHAWTCEBEMAEOKRL, BE2175. 20K, Atk

2014 Information Processing Society of Japan

Vol.2014-CVIM-192 No.10
2014/5/15

WZEBD NG > TWBEGE, N—T 14 ZLDREDK
EVWANE->TUEY, REO/NS RRBEITIEE 2D/ —
TAINDRLIR>TLED. £IT, HEOBEHEHE%
ONZMIEHTESL L5112, $THEADKE VW S—F ¢
JWVIEIZ2—2 ) v NEREEDY 100pizel ANDE DT 5
AR VT ERIFW, RIZ, 7ITAREUTZNN=T 1 7LD
D (02,02) KD, (20,,20,) ZHELBEDORE LT 2HE)
tEI A B E, TOEBNTA—T 1 ZLDEEEKD,
EOBRWSI I AR ITHZTE UTEMUZ, RIZTZTAXN
DEENSNEDEIMH L, &7 7 A XDEEN NI
BHESI, BENEWI IARDNN—=FT 4 I7NVET VR
LIZHIFRL, HIBRU 72872 BEOKWY T AR IZH—IZ
HRE L., BRI, 29 AXRNDNS—F 1 7LD HERED
RS, BEIEEOTLRETEIEIZED, —DD
N=T 1 VT 4 VX TEBOBEYREZRIEL, BT
5T EEAREL LTz,

2.3 NR—=FT147)ILT7141L%

Ne=T 4 ZNT A NVRIFEHFOKREZDH LN LUOMBEL
U WEE R I B W TR DB - il E275 2L DT
EBTNVIVALTHD, 2EONN—T 4 Z7VEHNT,
APREED & O Tl & B O BIHNIEH D 5 BIEDREZ 1
ETHTFIETHD. ANETEIEREMNCI O LEEZRD
2. R=FT 14 7V T7 4 VXOWEDFENEE 2 1IZRT.

FUOIT, BEBENIZS—T 1 7% TV X LD —FRIZ
BTS2, ZUTC, MBINES—F 1 205 LERZEH
S5, 2O, Bt TOi BHO =T 4 2 LORHE 7™
BRLICKVEHREINS., 20X S ANER f; 128158
I NI (u,0) DEFEREZE (r(u,v), gr(u,v),br(u,v)),
HRES fp 0BT 2BE I N (u,v) ODHEFEHEZ
(re(u,v),g5(u,v),bp(u,v)) £45. ZTLTHLONZLE
REHL, Eaw™ 280 (R2) 75, Z0LE NIE
N=T L I NVDOETH., ZLT, N—T 4 Z)VDEMI
WU 7ML TR =T 1« 2NV EETCIH LS =T 1 7L %
HhlEY 5. ML EOWE A KT Z 212X 0 BEWRD
JABZ S —=T 4 ZUHER L, ZORLBEYIAL Tl
Tx5. [3)[6]

™ =/ (1 () =15 (u,0)) 2+ (91 (w,0) — g 5 (w,0)) 2+ (b7 (w,0) —b (u,0))2 (1)

)

N
5l
n=1

3. HBEREOANYHIE & NTRE D

2FE T, BEIEBORLEEREZB IR/, LHL
—RIN R A T IMEEE DL, /A X EEATWSA]
e D 0, HUS U 72 B Eh RIS IE AN & 1 n 2 .
F72, BEESII N —T 1« 2 VEEDN—EEL L 255

wf® =

(2)



IPSJ SIG Technical Report

FRl

&gl

AERH#EE

EiR

2 N=F 177 1)V XIIHEFIE
Fig. 2 Particle Filter Process
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Fig. 3 Attention Pixel
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Fig. 4 Gradient Strength Histogram of Brightness
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Fig. 5 Pattern identification example(SVM)
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Fig. 6 Human extraction from moving region
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Fig. 7 Flowchart of Human tracking (1)
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Fig. 8 Flowchart of Human tracking (2)
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Fig. 9 Background image(A)
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Fig. 10 Background subtraction image(A)
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Fig. 14 Human region (10sec)
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Fig. 15 Human tracking result
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