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Improved TLD algorithm based on
artificial fish-swarm particle filter

ZHOU Zhi-feng'* , TU Ting', WANG Li-duan®’, WU Ming-hui'

(1. College of Mechanical and Automotive Engineering ,
Shanghai University of Engineering Science, Shanghai 201620, China ;
2. Shanghai Com pass Satellite Navigation Technology Co., Ltd., Shanghai 201801, China)

Abstract; Faced with tracking difficulties such as illumination variation, occlusion, background clut-
ters, in-plane and out-of-plane rotation, the Tracking-Learning-Detection (TLD) algorithm is prone
to drift and cause tracking failures, and its tracking performance needs to be improved. Based on the
traditional TLD algorithm, an improved TLD algorithm based on artificial fish swarm particle filtering
is proposed. Firstly, the artificial fish swarm particle filter tracker is used to replace the optical flow
tracker. The color histogram feature and histogram of oriented gradient feature are fused to establish
the target appearance model. The image pyramid multi-scale idea is introduced for scale matching to

improve the robustness of target tracking. Then, the target area is predicted through the particle filte-
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ring process. The global scanning of TLD algorithm detection module is improved to be the local scan-

ning. A large number of non-target areas are eliminated, and the detection efficiency is improved. The

experimental results show that the improved TLD algorithm based on artificial fish swarm particle fil-

tering has good tracking performance. Compared with the traditional TLD algorithm, its average suc-

cess rate and precision have improved by 19.04% and 28.00%, and the average tracking speed can

reach 33.87 FPS, which has improved by 38.78%.

Key words: computer vision; target tracking; tracking-learning-detection algorithm; artificial fish-

swarm; particle filter
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Tab.1 Difficult attributes of video sequence tracking
Attribute v SV OCC DEF  MB FM IPR.  OPR LR ov BC
BlurBody N N/ N, N, N/
BlurFace N N N,
Box N/ N N N N N, N, N N
Car2 N N N N N
Coke N/ N N N N N
DragonBaby N N N, N, N, N, N/
Dudek N/ N N v N N N N
Doll N/ N N V N
Girl N N N N/
Trellis N/ N N N N
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Tab.2 Tracking results of multi algorithm

T & BB BF BX CR CE DB DL DK GL TS

SR 0.533 0.548 0.078 0.382 0.181 0.356 0.600 0.583 0.464 0.210

TLD PS  0.395 0.419 0.069 0.743 0.290 0.431 0.697 0.607 0.798 0.300
FPS  22.13 20.03 16.28 33.75 21.62 19.61 28.25 13.82 40.43 28.17

SR 0.584 0.590 0.194 0.459 0.573 0.375 0.513 0.573 0.464 0.484

AFPF-

LD PS  0.614 0.653 0.435 0.687 0.287 0.584 0.735 0.605 0.872 0.591
FPS  25.21 28.34 26.57 34.31 33.27 35.54 40.35 21.27 57.32 36.58

SR 0.644 0.856 0.325 0.868 0.494 0.166 0.752 0.790 0.249 0.821

CSRT PS  0.808 0.889 0.348 0.956 0.661 0.195 0.885 0.737 0.360 0.947
FPS  21.99 21.75 44.37 36.85 35.83 60.35 33.89 19.96 40.51 32.94

SR 0.068 0.545 0.034 0.614 0.026 0.021 0.114 0.739 0.021 0.313

KCF PS  0.072 0.558 0.020 0.835 0.029 0.023 0.148 0.777 0.025 0.412
FPS  84.54 150.1 181.2 173.8 271.9 331.6 371.6 94.96  587.94  303.5

SR 0.617 0.404 0.114 0.436 0.753 0.388 0.518 0.686 0.474 0.373

MIL PSS  0.128 0.147 0.439 0.544 0.601 0.333 0.725 0.605 0.719 0.301
FPS  19.34 20.97 23.19 24.12 21.58 21.57 23.68 23.19 24.88 25.64
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