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Application of improved optic flow field in the supervisory
control of nuclear explosion

LI Yanan YU Xue-<cai TANG Fet HUANG Kai DING Jian-ping
( Department of Optical Engineering School of Physical Electronics University of Electronic Science & Technology of China
Chengdu 610054 China)

Abstract: A improved Horn-Schunck algorithm method was proposed to judge nuclear explosion. The optic flow field of a
consecutive sequence of frames of nuclear explosion was calculated and the picture of optic flow field was drawn. For example
the average horizontal optical flow field was 0. 018181pixel/s with a mean square deviation( MSD) of 0. 375775pixel/s and the
average vertical optical flow field was —0.503308pixel/s with a MSD of 0. 896142pixel/s at the 1159th frame and the 1160th

frame. A preliminary judgment can be made that it is a nuclear explosion according the picture and velocities distribution.
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Fig.1 1159th frame
Fig.2 1160th frame
Fig.3 Optical flow field of nuclear explosion
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Fig.4 Changes of u in horizontal direction
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Table 1

order number
of frames
1159 ~ 1160
1173 ~ 1174
1235 ~ 1236
1273 ~ 1274
1327 ~ 1328
1364 ~ 1366
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The averages and mean square deviation of u and v

u/

(pixel * s7') (pixel * s7') (pixel * s

0.018181
0.004027
0.018219
0.009490
0.021839
0.009389

v/

—-0.503308
-0.251976
-0.075823
-0.102072
—-0.094538
-0.180746

o(u)

0.375775
0.163958
0.149347
0.144218
0. 148939
0.162622

o(v) /

1) (pixel = s7")

0.896142
0.493174
0.194800
0.249535
0.234645
0.352276
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Fig.5 Change of o( u) with frame
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