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Experimental study on infrared characteristics of terminal-sensitive
projectile at steady-state scanning stage

Zhang Jun, Liu Rongzhong, Guo Rui, Ma Xiaodong, Zhao Bobo, Bang Zhihui, Zhang Peng

(Ministerial Key Laboratory of ZNDY, School of Mechanical Engineering,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Taking the infrared early warning system for detecting and identifying the terminal -sensitive
projectile (TSP) as application background, thermal camera was used to capture and track the TSP which
was thrown from a hot air balloon in real time, and the infrared image sequences in complex cloud layer
background of TSP in steady-state falling were obtained. Since infrared images had the features of fuzzy,
low SNR et al, a detection algorithm of combination spatial filter was introduced. In this method, the
wavelet threshold and median filter algorithm were combined to denoise, the Top -Hat transform was
presented to restrain the background, and target feature was extracted and the grayscale contrast between
the target and the background was enhanced with the morphological filter. The multi -frame detection
results show that the combined filter algorithm can effectively detect the TSP from the experimental
image sequences, thus providing basis for further technology research of target tracking.
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Fig.1 Geometrical model of type TSP at steady-state

scanning stage
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Fig.3 Visible image of TSP in steady-state falling
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Fig.4 Infrared images of TSP in steady-state falling
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Fig.6 Grayscale probability of the 135th frame image before

and after histogram equalization

Pl 7(a) 55 135 it 15 0T K A A AL s B R
ZER R AR HARRIE AR 2 TR (2 i TR
K & UG T o5 A8 R K 2, 283 K B AL, 8 5t
TR {5 S e R $ s, AR T AR — 04
W P, 7E BT R A R A b, SR T K
5 HJ7 R AR 07 P A AT, A (EE D
Je— PRI T B AR BT, B AR R
IRBEGGHATHERR , SR 5 SR80 0 b [ RA A
AR o R JH =R S5 SO 55 135 Wit R k17 b 2
LR ILEE 7(b) (c) \(d)o X oA Al AL AR T RS
A, 0] 5 P Y RE T B (EL 7 5 5 R

(b) {16 2 (3x3)

(a) Histogram equalization

(b) Median filter (3x3)

(c) {H kI (5%5) (d) HELIE L (TXT)
(c) Median filter (5x5) (d) Median filter (7x7)

7 575 135 WG B 5 1184 A Al 5 v (e TR R D 45
Fig.7 Histogram equalization and median filter of the 135th

frame image
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Fig.10 Image sequences after processing by combined filter
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