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Robust KCF Pedestrian Tracking Method with Complex Scene
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(1. School of Computer Science and Communication Engineering, Jiangsu University, Zhenjiang, 212013, China; 2. Xinjiang
Lianhaichuangzhi Information Technology Co. , Ltd. , Urumgqi, 830001, China; 3. National Engineering Laboratory for Public
Safety Risk Perception and Control by Big Data, Beijing, 100041, China)

Abstract: The traditional kernel correlation filter (KCF) tracking algorithm is the best one of the discriminant
tracking algorithms. However, the KCF algorithm is not robust in case of the target scale change and
occlusion. Therefore, we improve the algorithm from three aspects: Improving feature expression ability,
increasing scale matching strategy and anti-occlusion. First, we combine the histogram of oriented gradients
(HOG) feature and the hue-saturation-value (HSV) feature. Then, a dynamic selection scale pool is
employed to replace the way of fixed size matching of filters. Finally, the occlusion of the target is measured
by the change rate of maximum response of the filter. And based on the target information, EdgeBoxes and
the perceptual hash algorithm are used to retrieve the target and update the filter. Results of the experiments
on the benthmark video trocking dataset indicate that comparing with other trackers, the proposed algorithm
can effectively improve the tracking accuracy and the robustness even the target with scale change and
occlusion.
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HLO 37 B 1% 2 (Center location error, CLE) F1 R
5 B (Detection precision, DP).
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IRER B D, 25 D /T 45 58 BRI, A ok 2 A B 2
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5fE) , BRI E AR
CLE, .=

1 2

Foletoreata)

=1

Fe(yre )

(18)
i =1,2, N AP EWUT 5
PR K FE DP S 76 MUY 51 rb i ) R B Y it
B R MUY P A, T T DA B R A ORS o AR
JE,DP B AC R BR R S VE A R . — Rk
12 32 0 S BRAR M, A — U T CLE /N T
(L , DU >4 i i AT R O BR R T, BRI A
AN
count(CLE, <<7)

DP =
number

(19)

3.2.1 EENH
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AT 0 R AR I ORI 1 R R bR i

WA T AT UL, A SRR 7R 14 41 4 1 R B 2
SR - 2 B RS Bl 73.64% . A KCF, 42 7%
7.78% , M H CNSGM, Struck,CT,ASLA ,CXT F
LI1APG 2 542 % 2%, 17.27%,51.14%, 20.5%,
40.35% M 34.71% o NF 2 0] WL, AR SR 1 -1
o BB 2 27.42. M KCF, K T
18.07% , # b CNSGM, Struck, CT, ASLA, CXT
M L1IAPG %3 B BEAL T 19.34%,45.23%,91.8%,
53.6%,82.17% F181.67% . 7 DP Fl CLE #E W I
1) &5 SR S 7 AR SO R 11 R Ak R IR AR A, W N 4%
Sl R O
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Tab.1 Tracking accuracy DP results comparison %
AT 51 ik
Ours KCF CNSGM Struck CT ASLA CXT LIAPG
Basketball 93 92 99 12 9 60 4 31
BlurBody 62 58 84 75 2 1 46 87
Bolt 100 99 46 2 1 2 3 2
Couple 34 26 56 56 31 23 64 61
Crossing 100 100 100 100 100 100 56 25
Crowds 99 100 39 100 1 100 100 100
David3 100 100 96 99 40 72 16 46
Diving 56 54 67 40 5 37 20 20
Girl2 70 8 82 27 7 38 11 7
Gym 81 79 83 54 27 78 63 2
Human6 34 30 46 27 26 52 21 43
Skating?2 40 38 2 1 6 24 4 3
Walking?2 65 44 100 100 40 63 44 98
Woman 97 94 93 96 20 94 14 20
Average 73.64 65.86 71.64 56.37 22.5 53.14 33.29 38.93
®2 HOMIEBERZECLERR) SRt
Tab.2 Center position error CLE (pixels) result comparison
W51 ua
Ours KCF CNSGM Struck CT ASLA CXT LIAPG
Basketball 7.68 8.07 5.58 118.00 100.58 102.48 171.16 137.81
BlurBody 61.21 64.03 14.20 15.40 87.12 145.89 22.74 12.05
Bolt 6.71 6.74 79.00 399.00 379.41 390.85 376.59 408.53
Couple 44.37 47.17 24.60 18.50 76.43 87.82 40.74 28.72
Crossing 1.50 2.42 1.53 3.70 4.64 1.37 30.73 63.29
Crowds 4.25 3.00 67.00 4.97 413.86 4.26 4.44 4.61
David3 3.85 4.06 7.50 5.85 78.91 54.35 221.97 90.03
Diving 39.40 42.22 14.70 39.30 98.97 80.79 66.14 95.76
Girl2 50.56 264.55 24.00 139.00 103.47 86.98 135.45 220.53
Gym 14.83 16.45 12.80 19.60 25.65 14.83 19.18 79.91
Human6 84.56 107.67 132.00 95.80 53.24 79.22 87.48 63.60
Skating?2 29.86 30.76 259.00 143.00 64.53 45.32 203.63 189.21
Walking?2 26.54 29.57 2.67 8.79 62.06 29.91 34.00 4.70
Woman 8.66 10.09 10.10 6.13 120.16 10.22 120.05 128.51
Average 27.42 45.49 46.76 72.65 119.22 81.02 109.59 109.09
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TR U/ RURE A28 Al ok 1) 52 i), i e IR B2 ARV A A
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55 R | 55 < T 1 52 2 5 B R KCF 47 A BRI 4 633
TR R EROCR AR AL | B A P A A M R L H AR R R

ST Girl2 985 5 51) , KCF 440 325 A1 H: Al K # 43
XoF LU B ) G R A R IE R . B S I iR
KIS 2 J5 , A e T BRI 2 DE 6 Y B AR HAR
AR SO B R A L B IR A R
A3 KCF, ASLA 8888005 A SCRVE KR B2 42
TR AR T P B RS . BRI R T
T R P R RG I0 BIL ) B R LR E bR B G A
FI W H AR R R S MU |, R EdgeBoxes B4 H: R
FE B B A B R B 5 K i BR R E A, JF 3R
BRI A

ME BT 25 Rk A SO L BRI AE R
T 43 WA 3 v BRSO R AR
I Ja — R0 LUR AR ORI i 25 A M AR IR 1
AE A% 75 A [R) 37 5 e oy W i B B2 D s, 00 DA L
BT HAD LA BL T B
3.2.2 RN

FE & 6—9 ik 5 AN WA 51 i LA R 2
ok R AT AR SO B R KCF B B 30 15 i % 1 43 #r
AL T H LAY 4 R R B R B AR R KA

.
N

WAL

Women

W AR B A AL T S AL B2 B s T
Hrp g o sEIEHE  KCF Bk MR ER 45 R 40602k
FAT P B Ty v Y BRER A R

(1) HAn REE 21k

Women ML F 51 19 B 55 H An 02 1 #4478 &
PEZEWED TP R RIZIS AR . M
& 6 AT LU i, 76 W FF 46 19 265 103 T i 2R 25 PR 45 3¢
g a7 B A SCE VL I KCF Z0vE R fE 1E B IR B H ¥
Wi 5 22 YR 3t ) B 300 T A ) 3 R AR X b T
T, AR R AR AT ARG e v A ) BR B B AR 7 AR
B AE S 585 Wit e, L A1 5 SR W 3, H bR B B
K, REEAS AR ZL, KCF 53k (9 H b e 0 HE 152 58 1
W, FEURER AR . BRSO R H bR A I AE [H]
FERA TR, B T RS R OER S e, JF A
Bl A5 PR B RUBE it RE 8 Ak P — o R R B RO AR Ak il
AR SCRE A BAR LS LR R R K, RE A\
AE R GF b 35 W H AR BSR4 R 22 i —
W Z N .

6 X RUSE A fh 5 14 bR BRI 495 SR 491

Fig. 6 Tracking results of a target with significant scale changes
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Fig. 7 Tracking results of an occluded or briefly disappeared target
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Fig.8 Tracking results of a target moving in a messy background
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Fig.9 Tracking results of a target with deformation and pose change
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