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Abstract: To improve the accuracy and real-time performance of infrared (IR) dimsmall target detec-
tion, an IR dimsmall object detection algorithm based on an improved multi-scale fractal feature was
presented. Computational analysis of the multi-scale fractal feature related to the fractal parameter K
(MFFK), which was used for IR image enhancement in the algorithm, was performed. First, an im-
proved multi-scalefractal feature (IMFFK) was presented to perform image enhancement after substi-
tuting the equation for computing fractal dimension into the equation for computing MFFK using the
covering-blanket method. Thereafter, a computationally efficient IR dimsmall target detection algo-

rithm was presented, in which the computation of IMFFK was simplified and an adaptive threshold
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was used to segment targets of interest from the background. Finally, the effect of primary parame-

ters on image enhancement and computational cost was analyzed based on the simulation images. The

IR real-world images were subsequently used to evaluate the detection performance of the proposed al-

gorithm, and comparisons with state-of-the-art detection algorithms based on local contrast mea-

sureare performed. The proposed algorithm was capable of simultaneously detecting dimsmall and

large targets in an IR image, irrespective of whether the targets were bright or dark, even though

false alarms were detected in some scenarios. It is also capable of reachingapproximately 30 frames per

second for low-resolution IR images (320X240). The proposed algorithm exhibitssatisfactory applica-

bility and can be used to detect targets with high local contrast in an image.
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Fig. 4 Results of enhancement and detection for square-type objects under sizes of 3 X3, 9X9, 15X15
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Fig. 7 Results of IR dim-small target enhancement and detection using proposed algorithm
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Tab.3 SNR of enhanced images

BRI

A

No. A3 AGAD-
Pl 4 ‘ NWIE LCM MPCM

ik MM

1 3.04 36.94 98.35 102.30 7.48 112.61

2 1.32 11.90 44.64 54.20 1.50 56.77

3 3.24 13.10 30.00 31.80 2.41 41.08

4 3.97 24.50 68.51 76.37 7.73 89.94

5 4.40 14.36 36.54 38.30 5.20 61.70

6 3.70  18.36 46.43 52.38 9.82 68.37
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Tab.4 Performance comparison of several detection al-

gorithms under different noises

A3 e .
No. _ AGADMM NWIE LCM MPCM
ik
P, 0.90 1.00 1. 00 0.99 0.95
P, 1.45 0.33 0.29 8.39 0.43
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MR B2 R F AGADMM, NWIE A1 MPCM,
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AGADMM i — 2L B k. MPCM 1 % & & T
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