i 42 & 3
2016 F 3 H

Ao % 4R
ACTA AUTOMATICA SINICA

Vol. 42, No. 3
March, 2016

BT 3314 FARE & HRAREL A £ (£ 55 IRER
HRA B

W OE HAR R RS EE T M R IR BRI R AT U A, B K i, e e T A SR R R A R R R R )
H bR WA AR U8B HE S T3 tH — Fh L T Z AR 1) 24T 45 BR 5 7775 (Discriminative local joint sparse appearance
model based multitask tracking method, DLJSM). %554 Jy H i X 3ok P 110 Jm 350 B 45 43 9+ 3 5L A A0 P P L) T b 1)
S BB INB R A B b 6 T R i R AT e G A i i LA S £ ) k. AEBRER AR b, E e Hhs g 7. ik
R FLURARAE H AR AR AN 1R 2 1 X SRR T EAT A1) R 9 08 DA o SRV TR 503 SRS SR AR A i3 1B H B DR S (9 16 5
Gifith, JE SORATE R 2T A e RS 5 B bR B 2 Ta) PRV ARABAE ;55 Al e R S5 B R Al o F AR i RDIRES. tedb, b 7 3
o BRI TR I 51N SRFRRZE, AN SCR IR 5 WA — R 53, JFAETE0r I 08 B i L LA D B . sz ik 2 2R
W] DLISM J7vETE H AR MR A B G DL N AT34R et A e HER R ER H AR, 5 a7 SimAT 1) 13 PR EE & Xt
£ERISAE T DLISM J7 vk () ke k.

KHERIA HARERER, R, TR, 255 I, BT IED

SRR P, PMa. BT R R A R L K 2T 45 IR S A B AR, 2016, 42(3): 402—415

DOI 10.16383/j.aas.2016.c150416

Tracking via Multitask Discriminative Local Joint Sparse Appearance Model

HUANG Dan-Dan'! SUN Yi!

Abstract Appearance modeling is the research focus in tracking method based on sparse representation. In this paper, a
discriminative local joint sparse appearance model based multitask tracking method (DLJSM) is proposed within particle
filter framework. The proposed model builds a discriminative dictionary for each image patch within the object-region
in order to introduce the discriminative information into the local sparse model, and enhances the structure feature via
joint sparse representation. During tracking, the target appearance is modeled firstly. Then the sampling particles are
pre-selected according to the target appearance’s consecutive changes characteristic to improve efficiency of the algorithm.
Next, joint sparse representations of all the candidates are solved jointly. Furthermore, a function is defined to measure
the similarities between candidates and the target model. Lastly, the target state is estimated by the maximum posterior
probability. Besides, update is judged every five frames to avoid the accumulative error caused by frequent update and
the target information in the first frame is reserved to alleviate drifting. Test results show that the proposed DLJSM
tracker can maintain a stable and accurate tracking when the target appearance undergoes huge variations. Comparison
results on challenging benchmark image sequences show that the DLJSM method out performs 13 other state-of-the-art

algorithms.
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Table 1  Comparison of the results between DLJSM algorithm and the methods not based on sparse representation
iRz (pixel) F-Z4
IVT VTD Frag MIL TLD DLJSM IVT VTD Frag MIL TLD DLJSM
Girl 29.6 23.8 81.6 31.3 - 14.4 0.703 0.740 0.134 0.681 - 0.836
Singerl 9.1 3.7 42.1 241.0 27.5 3.2 0.642 0.898 0.394 0.021 0.444 0.904
Faceocc 11.2 9.5 89.5 18.6 16.0 6.3 0.891 0.903 0.940 0.838 0.786 0.938
Car4 4.0 144.8 180.5 142.1 — 4.5 0.937 0.341 0.263 0.262 - 0.939
Sylv 5.9 21.5 45.1 6.9 5.6 5.1 0.837 0.672 0.809 0.837 0.835 0.867
Race 176.4 82.2 221.4 310.6 — 2.7 0.025 0.372 0.053 0.013 — 0.721
Jumping 34.8 111.9 21.2 41.8 — 5.2 0.273 0.175 0.429 0.255 - 0.787
Animal 10.5 11.8 45.7 252.6 — 9.7 0.736 0.765 0.120 0.014 - 0.748
R 2 DLJISM S5 T BN R ER B 5 VA IR 45 Roxt L
Table 2 Comparison of the results between DLJSM algorithm and the methods based on single sparse representation
iR (pixel) F-Z¥
l1 APG-l, SCM  ALSA LSK DLJSM Iy APG-I, SCM ALSA LSK DLJSM
Animal 23.1 23.9 20.2 289.5 10.2 9.7 0.583 0.619 0.652 0.046 0.732 0.748
David 20.1 13.7 9.8 11.4 11.8 9.3 0.605 0.652 0.759 0.707 0.713 0.772
Carll 33.7 2.9 2.1 2.3 73.3 2.0 0.501 0.857 0.895 0.897 0.09 0.897
Singerl 5.6 3.8 3.7 5.1 7.7 3.2 0.780 0.870 0.910 0.887 0.742 0.904
Race 214.7 203.9 28.7 245.5 217.2 2.7 0.049 0.059 0.628 0.062 0.017 0.721
Jumping 38.0 16.4 6.1 12.3 63.5 5.2 0.256 0.582 0.767 0.748 0.214 0.787
Skating1 137.5 60.5 37.0 64.5 106.4 8.1 0.221 0.475 0.628 0.580 0.335 0.789
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Table 3  Comparison of the results between DLJSM algorithm and the methods based on joint sparse representation

LR (pixel) F-Z%

MTT MTMV DSSM DLJSM MTT MTMV DSSM DLJSM

Carll 17.4 27.7 2.0 2.0 0.612 0.514 0.896 0.897
David 21.4 10.2 10.4 9.3 0.565 0.745 0.663 0.772
Race - 41.2 4.3 2.7 - 0.163 0.695 0.721
Skatingl - 81.9 73.8 8.1 - 0.451 0.569 0.789
Animal 19.4 19.5 23.7 9.7 0.630 0.635 0.574 0.748
Stone 3.3 12.5 43.9 2.8 0.746 0.50 0.166 0.720
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Fig.10 Performance of all the tracking methods in test sequences
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