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Multiple Pedestrians Tracking using Histogram of Oriented Gradient
and Occlusion Detection

Joon-Yong Jeong* - Byung-Man Jung* - kyu-won Lee**
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ABSTRACT

In this paper, multiple pedestrians tracking system using Histogram of Oriented Gradient and occlusion detection is proposed. The
proposed system is applicable to Intelligent Surveillance System. First, we detect pedestrian in a image sequence using pedestrian’s feature. To
get pedestrian’s feature, we make block-histogram using gradient’s direction histogram based on HOG(Histogram of Oriented Gradient), after
that a pedestrian region is classified by using Linear-SVM(Support Vector Machine) training. Next, moving objects are tracked by using
position information of the classified pedestrians. And we create motion trajectory descriptor which is used for content based event retrieval.
The experimental results show that the proposed method is more fast, accurate and effective than conventional methods.
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Table. 1 The motion trajectory descriptor

Components Value Data Type
Tracking
To.b Object’s ID Int
Birth_Time Frame Int
number
. Frame
Death_Time Int
number
Birth_Position (x,y) Point
Death_Position (%,) Point
Stay yes or no bool
Stay_Position (x,y) Point
TO_ID= F4 3 A 9] 7|9 IDE e W, Birth_

Time-> 2 A 7} R A17HS v T 9.9] 29 =
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Table. 2 Data set of experiment sequences

Date set Size Frame Total H| 3L
rate frame
Street-A 1280x780 25 2,808 | 1t
Street-B 1280x780 25 2,920 | F3+
i-Lids
AVSS 2007 720x576 25 62,625 | AU
(AB casy)

1G] Z7] 64x128(pixel) o] . SR H K 2o}
H) B 3 zte] gAFo 2 BE HOG 54 WHES 5381,
F=5 dloJE &2 lib-SVMS ©]-&3¢] Hezte} vk
P45 gF B EFFAT AMEE SVMe] A
Linearo] ™ {12 C-SVCo|t}. B3x} A 22567 F
Shroll AbgE GAE 6007001 H, Bl E.3A} 1,2007] 5
ghgroll AHE-E 9442 60071 o] T
A A o2 Feg st g *‘xﬂ E I !
}o}oq e

(<]

%5& Breitenstein *5[12] 4 Stalder S113]1°] Zﬂ]"&f&
235 & vask gl

3% 37} & CLEAR 7l E 2] 22[14] %} Precision,

R
ich
UlN

A% W7 WE¥YAE MOTP (Multiple Object
Tracking Precision), MOTA(Multiple Object Tracking
Accuracy), Precision, Recall | E 8] =2 F-4 & of 9]t}
MOTP<= A Al 2 4] o] o] & 2] 3} 2| QFah= 4 o o

Z A QA E A dl] A S HA ﬂ.‘; Eg

WA Y 2 o] 3te] 4 8 LA A E 3
3} o, A3t e 1Y ash 2ok 18 3 Aok
Azge] wek AHe 4% $A L Astel EEvolE

A Ei-Lids ABeasy /-5 o]-§-8F0] 5 AR L
W, FA g A Faeh Fom, A} Fe
2t} i-Lids AB easy % “J2] Ground truth+= 9,718 & o] &
ojtt.

F 3. Street-A2} Street-B HAto|Me| F£& M5 24
Table. 3 The tracking performance analysis of
Street-A and Street-B sequence

Video

. MOTP MOTA Prec Rec

Street-A 80.3% 78.3% 81.5% 76.2%

Street-B 78.2% 61.0% 82.4% 72.3%

a3 4 AE Z3b A (Street-A, Street-B)
Fig. 4 Experimental result sequences (Street-A, Street-B)
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a® 5 AME Zn A4 (i-Lids AB easy)
Fig. 5 Experimental result sequences(i-Lids AB easy)

O 45 FE 2 miol A At A gAY 8 fos
g Fol Bazte] A o] T HPAE A 30
3] Asia ol 2ol & & ik 21 49 @)+ 25 | g i gmim: gt s
207
2480 A A £ 19 Ao, 19 49 b)= 20 192
3 29 A}olr}, 18]35l ¥4E T3] i-Lids AB easy 94 15 148
of| A A ¢kt Al 25l o] MOTPSF MOTAE 7] 9] W 10
Htp £ A7 Ysh5S &1 5 AT .
= 4 i olAlo] XM M= =2HM o ' o
¥ 4 i-Lids AB easy defol FH &5 24 1920x1280 1280x720  640x480  320x240
Table. 4 The tracking performance analysis of i-Lids _ Video size
AB easy sequence B Ori fps ®WHOG fps m Total fps
Method MOTP | MOTA | Prec Rec _ J% 6. af gFEHE{ =z dE
Pr 4 Fig. 6 frame rate of video sequences
Opose 755% | 80.1% | 83.1% | 80.6%
system -
S PR el A AL A= A A ZE ol &
Breitenstein et 67.0% 78.1% i 83.6% 3= 1920x1280(pixel) ?}5 o= AA Ly &
al[12] o o o7 %7} 14.8(fps) 7t YSEAIRE, @A ATl A F 2 A
Stalder et 804% | 533% I Q= FhelekE ] et A Q) 8 I 1280x720(pixel)
al[13] ’ ’ - o7 . 5 wo o a)
ol A= 20.7(fps) 7t WhskTh. 1 9] St wh oA
MM E Hit 2 SE} 0528k #2178t o] &
o] A Qs Al2dlo] 7)Ee] i E T 4 g g A QF3h= Al 22wl o] A Tbol| 7MAA A & 5 Jes
A A7}t =rE AL 9n| gkt 3FA] 9 Precision oln s,
7} Recall®] 74§~ 7]1E9] W HO= $& 234E YE
WA Eakth ol & Bt A& 93 HOG S v
o]-§3t5 7] wiol 7| WRT FA9 HE A v.zg 2
o] ity = A& 9wl st} 1 A okl Al ~El2 A
WA o 2 oJds FHS53= ity AA7F ZaxR B =T AT g A F8ol= BgAE A
=2 3o YA sk Aol ZQbste] Al2wS 5 =, FA5t 1 YE S B 5 e ATH o) A
St 7] wizoll Aol AFE-3Fi-Lids AB easy -3 Al 7470l 7N A|2~ElS Aotadr AoEts e
ksl Al 2~Hlel A3bebA] eks o Atk HOG 57 WE <] SVM 35S 53 Baxtg &3t
I8 62 93 G A7 (size)oll wE AQFEk= Al 3, 747t wazte] £A Y EY AHE o] &35 A&
28l 9] 3 7 9] E(frame rate) = £}213F A 7}ojt}, Az del A BPRE AE 75 ekA s Th 18 aL
Znt B & o] &35t o] FAA Y a2 HSE
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