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Pedestrian detection method using local feature based on vision attention

Liu Juntao'” ,Liu Wenyu', Wu Caihua’ ,Li Xiongwei’ , Feng Bin'

1. Department of Electronics & Information Engineering ,Huazhong University of Science & Technology , Wuhan 430074, China;
2. Department of Computer Engineering ,Mechanical Engineering Institute , Shijiazhuang 050003 , China ;

3. Information Countermeasure Department ,Air Force Radar Academy , Wuhan 430019 , China

Abstract: Pedestrian detection in images with complex backgrounds is valuable in theory and applications. To deal with
the variability of illumination and pedestrian’s poses, the local feature based on vision attention (LFVA) , derived from a
visual saliency mechanism, is proposed in this paper. LFVA is illumination and rotation invariant, and can also be used
for multi-scale analysis. A pedestrian model based on feature blocks is proposed, in which the pedestrians are represented
by a set of feature blocks. Every feature block is represented by the position and histogram of the LFVA. The pedestrian
model is obtained by clustering. The AdBoost detection classifier is trained using the maximal responses of the feature
blocks and is improved using hard negative samples and trusted samples. The local maximal of the response of the detection
classifier in image and scale space is located as the position of the pedestrian by sliding window search. Compared with the
existed methods, the proposed method is less sensitive to vertical edges and can deal with occlusion and pose variation to
some extent.

Key words: vision attention; local feature; pedestrian detection; feature block

i B EA:2011-04-08 ;& [a] H #§:2011-08-15

EEWE : WK AARAEEETH (60903172) ;b4 A AR #IES I H (F2009001435)

FE—EER A XMRE(1979— ), 5, PR, B PR R AR 55 B RS LWL 0F e A, E2AF5T )5 0 A B ALILE R
%1, E-mail ; ropobox@ 21cn. com



X, A5 - Ao T B I R PR AIE A A AAGE 371

o
w
i1

AR R, {E PR PRI T A A% AT 1%
R FFR e R sE ) Fs s A
SR R S AT 2 B 2 0 R (A
TR PRI SR RT3 A 1L s S A
SR AT AT 27 (0 IR P25 3 47 A 57T A 2
] A5 2 3 LA 17 AP (03
FEAERCME, F 4R T OB A — NSy RN
S PR TP R T 1 5 3 TR, T 0 S
W U B S P L R, LA T B S A
R PR

FEAE IS T R AT LI5S S 7 R
PR %25 60 oh b R T 8 B A B R
PCW,, ) Hoh W, FoR RN LA (v, y) A
BRI L1, AETFSE POW, ) I 5 B 45 BT A
SRR A 1 W, P R GO REAE . AR
AR AR, AT 975 ) 7 ok kBT
LIS BT — AR BT, (3 — S S5 AT
KA AT K TR T ) 53— H Ty a
SR AR AORAT A, B AT B I

HoG 7781 S 00 1y T R I o, %07 ok 7
SEAm A — A BT TR 40 8 x 8 R 2 /b B
(cell) , 4 2 x 2 A~/ —A-He (block ) | AR Bt
A TR, RIT A INIB ) 1 195
7 (HoG ) , 7 HE 76 — b 1 37 He G 1
it SRS AR B 1T oA 0 O 16 B A
B4~ SVM R4S 238, AR BT R 5
Ao HoG J7 740 W R B i W L F A7 AR A 1 A
SR (EURG VU 22 B M L P S5 A 8
S SCRRT8 ) FIFSE T2 Haar /NI 450 42
WU ARASBIRT A 7 R T2 S
BRI AR B SRR S Bt T
TSRO T SO0 ] ik — R T2
PSR 0 SRR LB B T AR SE . 7k
RIS FI AR SR 7 1 76 S HIEY X 3 (ROT)
R AR . SO 10 ) i FE AR 90 5 0 25,
B T FHOLSE VE B4R IE (VES) k2R K AT A
A4S BRSO 9-10 ] FR B 7o 5 B P
VSEARIUR LMY DX R, B, 945 7 Horh 77 4
SR,

UTARSR B T — S B 4T ARG T8k . Bl

WISCHRL S KA T AR 843 (part) ARG, FHAC G
BERARHARIE . 12 A VI ZhRE A T B LI — 248
JEE B, 3 6 BR 14 Chamfer B 55 3 2% ¥4 i Code
Book . ARSI 171 rf i35 5 — R 43 (e i o7, -4
fii A E) Boost K I 4328 b, LKWz 4 11 2 5
BAT N 1ZI7 R Y 46 00 77 2%, 455 Mean
Shift $% 31 EIR R 23 18] (1) Jsy B b K A, B2 17 A
PiE . SCHR[3 1 R IE MR R R T A, FFAR
B0 FHUE AR X AR A AL AR
Ko, I E P S A . SCERT 3 T A9 RZ DN 43 2 4%
J2 latent SVM - SCHK [ 4 ] — 87 1 B Bl ——4 22
AW TR —2K B, A B I e A ) B 22 )
SRR AR T HAR R ELSHRRE T LR T H
FROVARTTRFIE o 127 2 FHUC B 55 0 O i PR A6
HbRE SR A b 0 e — 3 S, O 40 e A i o A
HAr,

BT, A AT AR 7 vk K X 5% 1)
I P HCAUR'T X BARJRAT A — A
fiE (AHETS b RZ W (I R V3515 ) 1Y
FHIE o NSRS I G AT IX 41, 45 5 1 R A
F5L I 2R AR R A XA B RN . R
[F] R, SR FH S T HRRIE SR AR B 3RS AT LAY 3
AT NEA— AR R AT AN IR o — 2y
TERMES . 5CHR[3 ] MR Z A TE T, 17 AHR
R AR AE B /N 5 T BURE X T2 AN TN
AN AFEE R I R B 2%, P AR SCIY D7 iR RE G
X B NG R AE . R, AT AR () R AE B
AT 1 P AR R B 5 2R B LA RA& . ks,
A7 NBEB e 7 04 PR 4 Dl B A, BRI AEAT A
P SRS 5 00 A7) BE R B R Bl I 44 1 RRAE B
CINDE= el B S IR S Wy R e O K (1% 82 22 A OE RPN ol
BORIEATAR . XU, 5 1 3 4000 1 R 0 Jm e
fE(LFVA) RN FRIESR . IZFFIER T AR (0
B R R B T D e A R SR 3 AN [ 1) 43
[y A G IR AE % AN AP, B INRIAPerson
RIS UERE W Tk, SIS T AU AR

1 #FBT ARMTT &

1.1 EAEE

Bl 1SR TASSCOREMHESE . J7 ko A 2 A
Rl PIASBT B EIX P BB b, 0 2 AR U5
BT D01 T B R A (LEVA) IR AE RLHR



372 FEEREIEFAR www. ¢jig. en RS
ok | LEVA -
PR EZN %ﬁi%ﬂx*LFVAj&T
I i AdBoost
l IR =1 s
FETFHFAE
N ETN
it
L S S S Y W
S
Rk LHVA BT Wi B K A 22
WG [ e | idor [ gy | RusER
1 AR sHese

Fig. 1 Framework of the proposed method
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