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Very Small Target Detection Method for UAV Image Based on SLIC Hierarchical Seg-

mentation

Zhao Kun', Zhang Yujun’, Zhang Jianlong’, Wang Yong'

(1. The 27th Research Institute, China Electronics Technology Group Corporation, Zhengzhou, 450047, China;2. School of Elec-

tronic Engineering, Xidian University,Xi'an,710071, China)

Abstract: For the problem of the small target and the weak contrast of UAV image, we propose a method
for minimal target detection based on simple linear iterative clustering (SLIC) hierarchical segmentation.
Firstly, pretreatment methods are utilized to improve the contrast of the original image, and Top-hat fu-
sion is used as initial segmentation to detect the initial target area. Then SLIC segmentation method is u-
tilized to obtain the fine segmentation, and improved density-based spatial clustering of applications with
noise(DBSCAN) is introduced to accomplish ultra-pixel classification according to the segmentation re-
sult. Finally, the target is detected through feature matching by extracting the neighborhood entropy of
the target and other low-level features. Also a detection strategy combining global detection and local de-
tection is proposed to accelerate the detection speed. The experimental results show that the proposed
method can improve the detection performance for the minimal targets in UAV image and accelerate the
detection speed.

Key words: UAV; simple linear iterative clustering (SLIC) ; density-based spatial clustering of applica-
tions with noise(DBSCAN) ; fusion detection rule
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Fig.1 Framework of small target detection method for UAV image
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Tab.1 Performance comparison of detection algorithms
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52 4l 3(LT) 2 4 0 2 2. 89
4(LT) 2 6 0 4 2.97
5(LT) 2 5 0 3 3.31
1 6 15 3 12 83.59
2 6 18 0 13 81. 66
14l 3 6 10 3 7 79.57
4 6 17 2 13 81. 45
Mean-shift 5 6 14 3 11 84.03
Ak 1 2 50 2 50 189. 33
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52 4l 3 2 59 2 59 205. 39
4 2 63 2 63 205. 87
5 2 55 2 55 203. 01
1 6 4 2 0 19.47
2 6 4 2 0 18. 45
814l 3 6 4 2 0 17.98
4 6 4 2 0 17.45
Turbopixels 5 6 4 2 0 18. 66
ke 1 2 5 1 4 35.75
2 2 4 1 3 42.58
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4 2 5 1 4 41. 87
5 2 6 1 5 42.03
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