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Abstract:  Surveillance cameras have been widely installed in cities all over the world in recent years. Counting pedestrians from
cameras has become a very important issue in intelligent video surveillance. However, factors such as occlusions, noise, camera
perspective, background clutter may affect the accuracy of pedestrian counting. This paper introduces a pedestrian counting method for
high-density crowd scenes using cross-sectional flow statistics. The proposed method consists of a new foreground detection algorithm
based on the gradient motion history image, an improved feature-based counting algorithm by an effective motion image, and a moving
speed extraction algorithm using optical flows. The experimental results show that the proposed method is robust and effective for
counting pedestrians.
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1 P SR AR E STRE, TR AT A VE B0 5 e A AT 42 08 (R BTF 5 A AL 25 3 THEAT T KB AT A THE 5,
B NFE S st AT AT BOEAE DU JUANAE R 36— SO R A 1Y, TE VR S M B S 5 30 — A7 A R RS I
G A R AT NGEE = B T st B s DG IRARA OR A IG P A 7 DR B e 7 LA, v B N B AT
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FETAT NAS D SR BR T AT A VT 8007 VE IR R i e A I 37 3¢ v AT N8R R s il 280 g 477 N B AT BR R A5 21
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ASCHE BT SR T

518 E BRI B AR T(Y),

T(X’y)::{zss, T.(X,y) =255 or T (x,y) = 255

0, otherwise
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0, else if tMHI<(z —-9)
Horp, T(xy) o2 b oS B AU, ¢ D9 240 I 0], & 2 53 2% 5 SCROIN T8, 2278 tMHICHE T I [ 38
132 5 73 52 B0 BT A 5 FRY IR 0] 9 TR 224 b o 2 A% 35 32 0 I ol PR v 1) ¢ A e R, 24 ik 2 i 5 24 i )
I i) i) g e N PR & I, ok 2 ot R ks B2 A5 3% AE A sy [ ot PRI v 1) K R AR HS BT 22 XA ORALE T s 3 ) s 4R
Sl ) & W E) A I8 3 g 3 .
o5 3 0 R B B iz sh Py s G v S AL R A Ak Bl G BT SR,
255, min < MAX(X,Yy)— MIN(X, y) < max
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(A RBO2 3B F AL Bl LR ZR AL AR AL RURFAE ), 38 3 27 50159 BURFAE 170 8547 AN B 1A 5 28 000 56 20 K A
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PR BRI A N 1 50 B A TR - 30 1) 224 o 10 T S8R i B A B e 1 g L AN L e
Je AT g T Kt S v RO (A DG AR, G RIS AR T
(AT

4 ZTRERKSN

41 HERE

AR BT HOR R 2 0T AT A7 v, AR R AT NI E G, SR g X 4 R
5T DI AN XA — N T G v B BRI AN T B AT N BRI R, BN S 15 3137 5o i N Bo
2.
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RN b N v, DR b S A T A v D A o o M 7 L () I S ERIE Dy S i b 5 A L 5 194
ZAE .

© PEPEESESUT  httpy/www, jos. org. cn



E®O;j
RRFE F RABRDATLRIT S B EABATAH 263

THELIZ B ) 52 G B B FH 2 i it ) 5 A 22 A I B D 88 8 D 10, 552 36 00 40 R it ] 1 B 32 8l b 8%
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4.4 FWHER

S YNGR A% 2 ARSI BEATLAE ) 500 AN i v £ b, M4 2 A ALAT - BEATLAER 1) 100 Wi 45, 4
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RL LRI S
BHUTE K BIAKON)  BCRAMON)  ERER%)  MEFIF%) BN (ms)

A 1 748 206 246 16.26 83.74 84.44
B 2 742 202 231 12.55 87.45 81.63
B 3 740 210 251 16.33 83.67 82.38
B 4 697 204 243 16.04 83.96 81.81
B 5 800 210 253 17.00 83.00 77.78

S0 45 SRR, A SCHR AT NV B0 A LA 5 b (R R mT LUK 3 80% LA L, FLA o ) Ak 24
I ) AR T A A S5 P 89 B2 SR AT S0t fit e 7 A 8 B v A v s JSE N AR 53 v (1 T
45 KXTTHESHMEEMILR

R SCAR P SRR T AT NG WU R B 1) SR [ 20 575 R R T Haar REAE P4 oy XSk A W0 5509254 58 v (K HE A
6 & SCHR[21 5300 N Sk A I S50 08 DA TN B v i 6 R AR .

012-2:04 113 !

(a) SCHR[2]) 5505 A DK AL A 06 45 2R (b) SR Haar 7 4L 9N SKAS I S35 76 I AL A 0 45 R
Ko At S0k A I i M ARG I 45 SR Ak 4]

SCHR2)SEREA B AGZ M AT HOG HFAE IR 47 AAGIN ) (K. Al A vy 8 B o, AGr I R AR AN FLARL
FEF 6(a)F SCRR[2] AR 2 27 A NGREE 1A, 04 i se b NBOK L0 94 N SCHR (2145 o % BE A sl
PR A AR S TR AT RO L S L AT NS AR DG AN 2.

KT Haar 5 71E 9N Sk AGH I 55035 A e R AR A 3R AN R ARG AE & 6(b) i 5505 HUAG il 21 AL
BT B NEZ A 90 NN SKRAFAE ™ BRI A i S ME A R AR AR Jt I8 2 A AT AR T 5 R R B> 5
B2k IR R AT N T FE Y.

4.6 BIRIBEITERIELER

AR SO HE B0 B 18 8h [ sk BV IR i SR I 7 VAR Vibe 5 5072407k MOG 1 528 40k, i) 22 43 vk A L

B R 7 PR

g “ (et i
(c) MOG F R Z 5% (d) BiEZ 5 (e)ZSTHR H B AT il ik
K7 TSR LR B
LA L LE N b ViBe 1 R 25405 . MOG 15 5% 22 40 VR R ] 25 4330 3 By A8 7 v 48
AT AR I T SR e & S R R I A R L
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(1) T8 SR SRy, oy SR B S8 3 s g

(2) s 80%LL FRIEHGH, FUL R SR F LT E i T EBA BUR XL B i SR E RN 5 8211
b R AR UE E

(3) Y CIUR I AR GE 1A i PR B EVE S R AT Ak A U HE B 3 H AR

4) BT ABEELE, GRSk, P EE G A7 ALK e 75 ) 22 0 i ANAGIE SR I 58 B 1 T e 53 77
TE K B R K.
4.7 $FEEFERIELE

ARG IR T AT RO SR FRHE BB BEAR S RFAE R AE RURFAE AN SOARFAE A 5 25 B R 7 b R P g,
MRS 5 W& 2.
R2 4 ARHAE S S5 R
FEESREO . PRI 4 IR (MRE) (%) SEF4) b 21N 5] (ms)

AR R 9.18 79.627 5
B AR 2R AE 9.69 7.6153

FEAE RURFAE 9.88 60.584 4

LUILFAIL 10.21 251.87 4

AR S EL gt SR, mT LU S5 A S8 1) 8 5 A HE 37 5% P GURERE AL (1 B 2 0 LU BEAR SRR A1k v LU R 565 1,
S MR AR AL 411 35, 3B WL AR #e /s ELAT N IRI B A BAT MEPH B 52, DA B0 R84 R AR AL RO B IR R AL/ 5 2, ST AL
G IRAR AR T A 2 0) SOBIRF AL (9 T 558 WA K, TR I BB R I PR R R K
4.8 REREITERI LR

ARSOEAE R T I T s I L BRI 753 BT OLH 0T % (Harris £ 50 25 TOGH I T7 i (FAST 4¢
Uk ) MV T BRER PR 95 4 Tl J5E $R M5 25~ 350 R BRI i) 1k 5 R LK 3.
R34 Pl RO 1 S R BN [H]

BRI V35 Ab B i) (ms)
BT I8 3) P s BB 5 T 63.374
FETOLUR M 7 v (Harris ff1 £0) 343.634
LTI 7 VL (FAST HRAE 5) 5.1427
R T ERER TV 343.688

J3Ah, T SR A S 2% AR T I T BRI 1) 38 AR U VAN 2 B2 2K H AR (K5 00, 181 8 BT,

(c)83 1 ()84 i
K8  BE T BRER I 7 R BR AN HE A 175 0
BT L AT A AR RE SO b R I3 T da sl D S B A iR RS T O K U5 95 (FAST R AIE 252 EE
BAAE).
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AR A3 AT BRAT AT VT B VA A v B FE TR 5 SR LKL P B R 3 ) 3 s PR Sk T RR:
L1 &5 54, K BEICER O (R AT R85 2 AL RVBG S AR SRR A« R e AR5 AU 2 45 DT 1R N AR AIE 1) i, 45 5 T
PSR 5 I T AT NV B0 528 5 SRR W AR SR I (¥ o 807 VR A v B N 5 i A 0 D M i 2 D 2
I E.

ARSCHR I SR SE bR 18 T I A VR 2 A8 A2, A JA T BLA BLR JLAS 75 THEBEA TR N (R 8IF 58 T LAAR 438 £ 15 0L
bR AE SO0 BB HEAT IB U L DA T 51 ot 55325 0 1Al o4 A SC S 6 SR P RO AR T AT N3z 8l T — 0, DR AR ST
A7 2% RO NREREAT 4330 64 J5 (KU IF 58 b il LUK 38 3 J7 1) e SR R 11 1 35% PRV A7 4 0, AT A 2R 28 T A ¢
T ANTT S B AT N B A SCER Y T AT 2808 S R AL JF AT AL R R A & 5 s T AT N Sk R E T
HECRIL T R 12400 £ 552 W), U O A R AT Rt — 20 v, 75 S SE VRN L F T N A AIE 1 IR L

BOSH OGRS A R SRR DL A SO O S T )
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