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Abstract 1In this paper we proposed a method for determining the passenger flux based on SVM ( support vector machine)
detection and Mean Shift tracker. With adaptive detection window, the histogram of the gradient orientations is extracted
through the detection region. After classification and clustering, the initial head hypotheses are obtained. Then, the Mean
Shift tracker is used to track them, and image sequences of the head are achieved. By the whole decision on the consecutive
head sequences using SVM, the number of people is obtained. Experimental results show that the adaptive sliding window
method reduces the time consumption, and the accuracy of detection is improved by the combination with head tracking.

Keywords histogram of the gradient orientations,SVM ( support vector machine) ,Mean Shift tracking, counting people

Vol. 14, No. 10
Oct. , 2009

1 3]

[

M AR A I 2 E WS Z 2P h s |
FEHVE R, R AE s Bk BILI7 A 8 LS8 T ) P 14 3
AL 5 Xk M 4 A R A A B i M 2 DX A
FOUAR R, O A BRI 4R A T R B B B AT 2
A B [ ] AR S MR A2 i A B RS
WA o SR, 703X 26 5238 7 57 vh 0 T 6 4, 25 PO T
B PR A B R AR T R OR Bk Bk o T B S A
T M R 2% | H AR ROE R EOR, LR AT A

BEEWA : [T H AR 54 (08ZR1420600)

1 75 B 81 :2009-07-15 ; & [E H # :2009-07-28

E—1EHE B A2 (1976 ~
WEARAE B AL 3 . E-mail ; zukeju@ 126. com

[E1NE e = S N v d oy S UK RV N D 7
SBCH 3 1P 1) 2 A A A8 H A o

AT, [ P9 oh 80 SCHR P 42 R ) B 7 A i %
T B EE A A A . AN SCRR [ 1] AP 4 Uk
0 DX 2R PN D PR B A Sk o 4 B2 19 45 AT 0 2K, B
Ja 4 R A SRR . AR X 287 ik HBE AL AL
T ESEY, AR BMER A ABE R . SCk[2] .
(3 ] 0U) 38 e % A~ A7 A Az 00 i 23 381, G 001X 38 N
AAT NBCE o SRTTE TR AR AL A v B Ly E AR AT
— 5 I BER, T LR 0 T T 2 AT 22 e B AR
Blo SCHRL4 ] R F R AIE BR 25 R0 3R 2R 00 7 1, S B

), e FF R e S TR Lk b L A . SRRSO 1 A BT AR AL B S AL 2



4 10 3

HLTE2 45 BT 22 F AR AG I 5 BRI 1) 2 4 0 T A T 2107

THEREE R EH R
T B, LA BE 45 19 R ) 45

%H]‘fn%f@%ﬁ%”"?%m B2, SCHP R A &
OG0 T X ARG N X i AT 48 R, R IO B T 1) L
Jr W 8 3 SCHE 1 AL (SVM) op A8 b 47 7028, A
T A% 3 R i AT Sk AR R A o AR5 0 A 0 3 14
SRR B HEAT BRI 45 B 2 1 S R e Al
32 i HEAT A A S B g 7 O S IO K A

AR A A E iz 3h 7

2 ETZME SVM By K BRI

7 b Bk 25 4 4 2008 b b AT N Z I A AR T
AR, AR BRI AT L W TR L
S A R A AT G DU B 3 O BE A B R A
G5 o ASSCES S MBI 5 R BT LA SVM 73 26 2R 1Y
05 1, A D T T T AT Ak o
2.1 4HERI

FEAT NS v, ) 3 B AT 40 531 3 ) e AT 2 A
A ZERL o B ROBE AN AR R AIE A8 8 (SIFT) /8% B .77
K (HOG ) % fiE 76 47 A A ) b U 73 17 R 4 19 8%

O AR S I N B B T AR S R
EZWR FLUR P m SN (1) 47 AR AERNA B 4,
T T ST A E 4E 7 — BOM AR AE 55 (2) 4
LI 73 B AR AT N B R TR AR IR . ik, 5
SIFT ¢ AEfifi R AN ), A% SCHE 38 A7 B Sk 380 DX Jal e
SRR RETT 1) B 75 T SR B BE D 1) A B Y
A S 38 Sk F AR 2 T AR, O B SR VRS B A AR
ZINDK IS A A B B I A% o TR 1 e 2 T M Bk A
AL SR A AT N Sk 305 A Sk A AR R A 2 A
4 x4 (A H /N DX, A8 B /N DX R E S8 A
Jiml bin, b FRon . N T IFEREE TR H TR, E
Sert Bk M EMR XN 6, M7 1 A, ARG TE
AN X AR R AR TS 1) BT vy, sl (1)
FiR o

ZGS(b—I_A D b=1,.870(1)

o, BEAN 7 ) B R /N D DX BT A 4 % T T Y
BRBEME R AN o o K B A /DN X I8N 7 1) 7 (A e
155 4 x4 x 8 =128 4 K30 X IURFAE 1] B, X B

S R R AR () & B UM A0 A TR AE 0 A RG2S T
%/%\O

LA 073 53 25 T Sk 3045 Al S W68 7 B4 R AR
) B o MURFAE ) (9 20 A 1 LU Y Sk P80

.-H. 0.06
F- =1
Bocll~
Jal= | WL
0 20 40 60 80 100 120 140
bin
s 0.06 =
BEE <«
g | ;E 0047
wdlllF = o002
imF =< P . !
0 20 40 60 80 100 120 140

bin

P15 AR Sk 0 I 15 B B 1 46 B2 5 vl 7 [
Fig. 1 Head and non-head images with their

histogram of the gradient orientations
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Fig. 2  Positive head samples in the surveillance video
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Fig. 3 The results of Mean Shift tracking
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Fig. 4 The initial detection by SVM
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Fig. 5 Head hypotheses sequences associated by tracking
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Fig. 6 The final result of detection

ASCPE T LT 2 b A I R B R B4 % O A
M7k o I A I A 7T 11 5 ORI S i P R
fit, &5 & SVM 732 4%, 45 31 3k 5 &1 4% 19 0 #h MR 33t
SR, 2 Fbm R R B 12 50 P oA R 8% 3 25 R 5 31 o
(19 3k PR ABERE , 3 2 Xk A A P 37 A A St A 0 RS A5
TR o RS PR M B M AR AR L % T
VA T LAV M ARG I 2 3 B A R o AT A Ak 4R BB
fiE, 42 i Sk B SE R R — P I E AT TN A .

% 2% 3Lk ( References)

1 Marana A N. Real-time crowd density estimation using images [J].
Advances in visual computing, 2005, 3804 355-362.

2 Bastian Leibe, Edgar Seemann, Bernt Schiele. Pedestrian detection
in crowded scenes [ A]. In: Proceedings of the IEEE Computer
Society Conference on Computer Vision and Pattern Recognition [ C ],
San Diego, CA, USA, 2005 878-885.

3 Dan Kong, Doug Gray, Hai Tao. A viewpoint invariant approach for
crowd counting [ A]. In: Proceedings of the 18th International
Conference on Pattern Recognition [ C], Hong Kong, China, 2006 .
1187-1190.

4 Rabaud V, Belongie S. Counting crowded moving objects [ A]. In;
Proceedings of the IEEE Computer Society Conference on Computer
Vision and patlern Recognition [ C ], NewYork, NY, USA, 2006 :
705-711.

5 David G. Lowe. Distinctive image features from scale-invariant
keypoints [ J]. International Journal of Computer Vision, 2004 .
91-110.

6  Navneet Dalal, Bill Triggs. Histograms of oriented gradients for
human detection [ A]. In: Proceedings of the 2005 IEEE Computer
Society Conference on Computer Vision and Pattern Recognition [ C ],
San Diego, CA, USA, 2005: 886-893.

7  Dorin Comaniciu, Visvanathan Ramesh, Peter Meer. Kernel-based
object tracking [ J]. IEEE Trnsactions on Pattern Analysis and
Machine Intelligence, 2003, 25(5) : 564-577.



