%51 5% 124 BRESY & 2022 % 12 A
Vol.51 No.12 Infrared and Laser Engineering Dec. 2022

ET 4RSS BESRRYILEREGH
50 BiRt M E R

W, BERY, 2RED ReE?, HER]

(. TaAHEKRF A IREF R, Té &M 4710005
2. FRMALE Tk B BRI A AL TR SR, T AN 450015)

B OE: BN ELS AR RREEL AP RELE TR, L PRE—F g2
AEnfts % REsE I E kA ongesb b BAREM 0k, B4, A 42 A5 st
BESBRRRAREARES)E, B IRAREAS S T L RHTERL TN, SIS HF R Lk HH . &
B, ¥ MBS A S RAEmMBEMCE L EmN, AR BARERA, 5, FAFLERA#ITAHER
BA 3], o b A Loy 2sh b B AR, S AL REAW, AR50 EMk, ERRAH X T4
A AR T AT B ARG T, BA RSN R IHET % F R0 A U e bk

FEA: s B AR gL ASM;, BASE; SREBBEMNIE

FESES: TP391.4 XRAPRERS: A DOI: 10.3788/IRLA20220148

Infrared small target detection algorithm based on two-dimensional

modal decomposition combined with patch contrast
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Abstract: Infrared small target detection plays an important role in applications such as infrared target search
and tracking. In this paper, we propose an infrared small target detection algorithm combining two-dimensional
empirical modal decomposition and multi-scale patch contrast algorithm. First, the infrared image is decomposed
into modal components of different scales using two-dimensional empirical modal decomposition, and then the
low-frequency modal components are removed for image reconstruction to achieve the suppression of background
clutter. Then, the reconstructed image is used as the input of the multi-scale patch contrast algorithm to generate
the target result map. Finally, adaptive threshold segmentation is performed on the target result map to detect the
real infrared small targets. The experimental simulation results show that the algorithm can effectively suppress
the background interference to the target with high detection rate under different backgrounds compared with the
existing algorithms, which verifies the effectiveness and robustness of the algorithm.
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Fig.1 Schematic diagram of BEMD-M algorithm
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Tab.1 Detail description of infrared image data set

Number of frames Background description Type of target
Group 1 86 Weak cloud clutter multi-target scene Bird
Group 2 57 Sky scene with weak cloud clutter in the daytime Bird
Group 3 81 Daylight weaker cloudy clutter sky scene Bird
Group 4 97 Stronger cloud clutter complex sky scene Bird
Group 5 125 Target submerged in stronger cloud clutter sky scene Bird
Group 6 92 Sea-sky scene Bird
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Fig.2 Figure of detection results of different algorithms
R 2 AN ELHEHIREN THRNERLER
Tab.2 Comparison of the average detection rate of six real scene data sets
Algorithm Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Tophat 90.82% 94.74% 88.89% 97.94% 89.60% 93.33%
Fast-Saliency 88.78% 95.76% 96.25% 95.88% 92% 91.11%
RLCM 87.76% 96.76% 96.3% 96.91% 89.6% 95.56%
IPI 94.9% 95.49% 97.53% 97.26% 96.8% 92.51%
MPCM 93.88% 96.3% 96.29% 96.91% 88.8% 91.11%
BEMD-M 96.94% 98.56% 100% 99.06% 82.4% 94.89%
RI3 AN ELGSBRESEHTHEERILR
Tab.3 Comparison of the average false alarm rate of six real scene data sets

Algorithm Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Tophat 14.29% 5.26% 7.41% 4.12% 12.8% 10.76%
Fast-Saliency 12.24% 10.53% 8.64% 5.15% 15.2% 24.44%
RLCM 16.32% 3.5% 5.83% 3.09% 12% 11.11%
IPI 6.12% 7.02% 4.94% 2.06% 8% 10.31%
MPCM 6.22% 8.77% 4.94% 7.22% 16.8% 9.46%
BEMD-M 8.16% 2.11% 1.23% 1.56% 18.4% 11.56%
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Fig.3 Three-dimensional gray distribution of detection results of different algorithms
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Tab.4 Computing efficiency of single frame with different algorithms (in Group 1)

Top-Hat Fast-Saliency RLCM IP1 MPCM BEMD-M
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