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Scale Adaptive Correlation Filtering Tracing Algorithm
Based on Feature Fusion

Li Cong, Lu Cunyue, Zhao Xun, Zhang Baomin, Wang Hongyu

School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract In order to improve the robustness of correlation filtering (CF) tracking algorithm, and overcome the
problems that the traditional CF method cannot handle target scale change and does not use image color feature, a
scale adaptive tracking algorithm is proposed based on correlation filtering improvement with fused color features.
Firstly, the target searching area of the image is transferred from the color space of the three primary colors (RGB)
to the Lab color space to obtain the Lab three channel features of the search area. Then, Lab color features and
histogram of oriented gradients (HOG) feature are fused to obtain the image feature of multi-channel. The
kernelized correlation filtering (KCF) is used to get the output response chart and find the position of maximum
response, namely target location. Finally, the scale model is established through the Lab color feature, and the
different scale image blocks are intercepted from the current frame target position. Optimal estimation of the target
scale is obtained when we compare the scale image blocks with scale models. 35 pieces of open color video sequences
are selected in experiments for testing, and the proposed method is compared with five other tracking methods with
excellent performance. Experimental results show that the proposed method is well adapted to the phenomena of
target occlusions, deformation and scale change in color video sequences, and its average performance outperforms the
other compared methods. At the same time, the real-time tracking speed of the proposed method is 76 framees '
Key words machine vision; object tracking; correlation filtering; feature fusion; scale estimation
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Table 1 Comparison of performance of proposed algorithm and KCF algorithm under different color space features

Evaluation index Lab RGB YCbCr HSV rg KCF
Average CLE /pixel 19.4 39.3 46.3 24.6 38.5 42.7
Average DP /% 81.2 73.1 72.6 76.4 74.6 71.8
Average OP /% 74.3 68.3 65.6 71.3 64.5 60.5
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Table 2 Comparison of performance of proposed algorithm and other algorithms

Evaluation Proposed SAMF RPT TGPR DSST KCF

Average CLE /pixel 19.4 34.4 48.5 56.3 50.3 42.7
Average DP /% 81.2 76.8 75.1 70.2 69.8 71.8
Average OP /% 74.3 70.4 64.6 63.4 61.8 60.8
Average speed /(framees ') 76.0 18.7 5.3 0.7 41.7 258.0
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Table 3 DP of different algorithms

Sequence Proposed SAMF KCF
Basketball 1.00 0.97 0.92
Carscale 0.98 0.85 0.80
David 0.93 0.85 0.84
Girl 0.95 0.94 0.86
Shaking 0.94 0.91 0.03
Singer2 1.00 1.00 0.94
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