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Imaging Spectral Technology Based Detection and
Recognition of Boost-Phase Ballistic Target
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( Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract; Ballistic target detection and recognition is one of the core difficult problems of Space-Based
Infrared System (SBIRS). Aiming at the problem of detection and recognition of boost-phase ballistic target,
the traditional methods based on spatial and temporal characteristic information were analyzed, and the
disadvantages of the methods were pointed out. According to the consistency of the target radiation in spatial
dimension and spectral dimension, an integrated method for ballistic target detection and recognition was put
forward based on imaging spectral technology, in which integrated treatment was made for target detection
and recognition in spectral domain spectral domain. Experiment results show that this method can obtain
good result toward low SNR infrared image sequence under complex background, the algorithm has high
detection probability, low false-alarm probability and fine real-time performance.
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Fig.1 Ballistic target detection process based on
temporal/ spatial filtering
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Fig.2 Ballistic target recognition process based
on characteristic data library
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Fig.3 The principle of imaging spectral
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Fig.4 Boost phase ballistic target detection and recognition
process based on spatial-spectral filter
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Fig.5 The normalized data curve of typical ballistic
missile spectral radiation

HERTE 8 WA RERFIFEHEME R, E
BK/H 160 x 160 pixels, HiR KN E—MRE 230
HER 1 BRE/W, B A NERES) . SR EXLE
mLEmE 3 MIEBRBRRRAMEN(60,30),
(90,90).(140,70) . #F X+ H3L BAR 2, &ANE 3 M




60 Bkt 5 & M

B2

HAWRBREANMEHN(60,110),(90,120), (140,
140) , H 6a AEIHLASNE RE B 6b RFM T Hin
B — MR

HAN 8 MASERFF#HTEEREE, BT
BiPHENEREEGHTHREMELS S, B 6c XA
SEEHE—M—EER, X8 i —EHE®FFRA
B EE RS EERNER M BARSEnE 6d B,

"

s ERA b &l

¢ HW_EE d Bistuk

A6 ETR=REENBEENSR
Fig.6 Target detection results based on

temporal-spatial filtering
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Fig.7 The results of spectral matching recognition
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Fig.8 ROC characteristic curves of three algorithms
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