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Abstract

In this paper, we propose a novel method which can detect ordnance firing events in IR images. The proposed

algorithm is comprised of effective target detection and robust clutter rejection methods based on the temporal-

spatial cooperative filter. And additional clutter reduction is performed based on the proposed two features, NTFF

(Number of Temporal Filter Frames) and SNS(Size-Normalized Signal). Experimental results show the effectiveness

and feasibilities of our proposed algorithm.

Keywords : Muzzle Flash Detection(343% % X)), Ordnance(3}3E), Target Detection(3:2] % A]), Clutter Reduction(Z
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29 gAgdE gs ongeh N
T™H 1 3 5 7 9 20
fiGoa,y) = s(i,z,y) —s(i— Na,y) M 100 | 0.577 | 0.863 | 1.066 | 1.185 | 1.305 | 1.827
200 | 0.053 | 0.087 | 0.114 | 0.127 | 0.136 | 0.221
E(my):{l ifft(i%y) > TH, o 300 | 0.005 | 0.009 | 0.013 | 0.014 | 0.019 | 0.039
Alhk 0 otherwise 400 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000 | 0.004
500 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001
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Table 2. AIZFEE| B BN Sx| =2 AES)
o 3 5 7 9 | 20
100 22 3.8 5.8 7.8 9.6 18.6
200 | 16 | 34 | 54 | 70 | 86 | 118
300 1.0 3.0 4.6 6.2 7.8 8.6
400 | 06 | 26 | 42 | 58 | 64 | 64
S00 | 04 | 26 | 38 | 44 | 44 | 42
Table 3. AIZMEE| B B Ex| o Ql(BEX)
o 3 5 | 7| 9 | 2
100 24.7 33.0 353 36.7 38.7 453
200 | 157 | 280 | 31.0 | 333 | 357 | 457
300 | 110 | 257 | 290 | 317 | 343 | 450
400 | 97 | 233 | 273 | 310 | 333 | 433
500 | 83 | 183 | 263 | 297 | 330 | 433
Table 4. AlZ+ HE| B 2aletx| Ex SBEX)
RN 3 5 1 7] 9 | 2
100 | 500 | 533 | 567 | 433 | 467 | 600
200 | 467 | 467 | 3.00 | 267 | 1.67 | 233
300 | 267 | 3.00 | 200 | 1.67 | 200 | 3.00
400 2.67 3.67 3.33 3.33 2.00 2.67
500 | 2.33 | 300 | 367 | 233 | 2.00 | 3.00
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Table 6. SZHEE EX| =g A(AEH)

By ALG| opwag | DWF MSF | Top-Hat
100 222 218 218 270
200 12.8 102 13.0 153
300 92 6.2 92 104
400 6.8 32 7.0 78
500 5.0 26 52 53

Table 7. 27+EE x| =2 ABEX)

By ALG| opwag | DWF MSF | Top-Hat
100 3627 | 3613 | 3590 | 3640
200 3167 | 3073 | 3170 | 3227
300 3010 | 2900 | 3010 | 3040
400 2910 | 2760 | 2910 | 2920
500 2813 | 2657 | 2817 | 2840
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Table 8. AlZHEE et 72+ ZE &, tHE

2DWAG DWF MSF Top-Hat

100 234348 | 158252 | 216.761 | 526.097

200 69.163 37.225 61.310 88.604

300 31.954 14.083 29.980 38.368

400 20.983 10.319 18.435 23.415
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Table 13. SNSE & Al EX|g ¥ 24H Ms
s A
T2 - -
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