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Auto-adaptive tracking algorithm for fast moving target with variable scale
based on Mean Shift
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(1.Unit 92941 of PLA, Huludao Liaoning 125000, China; 2.Institute of Naval Aviation, Huludao Liaoning 125001, China)

Abstract: An auto-adaptive tracking algorithm for fast moving target is put forward based on the
improved traditional Mean Shift tracking algorithm, in order to achieve good tracking of fast moving target with
variable scale. This algorithm firstly adopts the color image constituted by the pixels of target region with
spatial weighting as initial frame object template, and the true position of target is obtained by the
iteration of Mean Shift algorithm, therefore the spatial localization of fast moving target is realized. Then
the features of adjacent frame targets are matched by Scale Invariant Feature Transform(SIFT) operator;
the kernel bandwidth of next frame is updated in real time according to the scaling factor of target; the
tracking window size of the algorithm is amended, which can adapt to the variable scales of the target, so
the scale localization of fast moving target is achieved. Finally, the experiments demonstrate that
compared with the traditional Mean Shift tracking algorithm, the tracking accuracy rate of the algorithm is
above 97%, and the algorithm can accurately track the fast moving target with variable scales.
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Table2 Accuracy test results of three algorithms

Mean Shift algorithm

modified Mean Shift algorithm

items proposed algorithm

video sequence/frame 900.00

correctly tracking/frame 875.00
correct ratio of tracking/% 91.22
falsely discovering target/frame 11.00
false alarm ratio/% 1.22

wrong judgment without target/frame 14.00
omission alarm ratio/% 1.56

900.00 900.00
584.00 725.00
64.89 80.56
187.00 90.00
20.78 10.00
129.00 85.00
14.33 9.44
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