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Realization of real-time automatic target reporting system for
simulant airborneweapon attacking over ground

Zhao Sihong, Lu Yabing, Chen Xiaoxu, Yao Xinbing, Wang Changyu

(Aviation University of Air Force, Changchun 130022, China)

Abstract: In order to remedy the traditional target reporting, improve the efficiency of target reporting in
training of airborneweapon-attacking over the ground, and put forward new method to realize real-time
automatic target reporting in battlefields, the design method of the realization of real-time automatic target
reporting system for simulant airborneweapon attacking over the ground was put forward by using
intersection measurement method theory and adopting CCD imaging principle, image analysis method, the
function of pick up all dynamic target, the function of correcting for distortional image, calculation of
image threshold and method of focus (center of mass) extraction were solved, and the real-time
measurement, caclulation, record and analysysis of hit points were realized. The result of experiment has
proved that the capture rate of this system for light spot in the field of view is more than 97%, the
relative error of hit points’ coordinate is less than 0.23%.
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Fig.1 Intersection measurement method theory

PP A 300 3l S R 2 R R G N A e A
T A DU R RO | AR BE (R R RO R R
BRI 20 AR 23 B AR S A, e A
PR R A% L S s 5E 2R

AR AR AV A J R T LA E T 5 0
BB s s AT S ION Afr, HAR BT 451
e 2 R,

Bullat contral Measure | '1.-1|, ARUTE

compuier camers | campuler |
1|
i
o Simulared Mensure Measure
Sami Lable —

actualor | | cameral campauter 2
Observe Simulated

CHMErA center

2 [ R G 1A

Fig.2 Auto indication of shots system structure chart
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(a) Background image
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(b) Realtime image
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(c) Dynamic measurement image
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Fig.3 Process of detecting dynamic target
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Fig.4 Spherical model image distortion theory
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Fig.5 Principle of distortion correction

T P SRS O BIEL A B:

2
2 (10)

HERIEEMES L, B AK(3)15.
L1=fxtan(2xarcsin( 2")ff )) (11)
TR RS A L Py 1Y A B

X;= VZV— +L,cosf3

ylzg—+LlsinB (12)

X PR B B AT LR BRAE S B T
BB IE , B 6 Tz i 22 A2 IE i

(a) WAZ A1

(a) Distortional image

(b) & IE 5 Ef&
(b) Correcting image
[ 6 [l {5 Wy 728 A% I o

Fig.6 Process of correction for distortional image
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Fig.7 Experiment picture of measured target
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Tab.1 Result of hit points capture experiment

Emitted number Reported number

2 2
4 4
20 21
40 43
60 60
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Tab.2 Result of hit points precision experiment
(calculate on X axis)

Attack . . Maxi-
Theo- Report- Maxi- Mini-  Aver-
fre- Dura- . mal
. retical ed mum  mum age .
quency tion/s relative
number number value value value
/Hz error
5 10 50 50 273 272 272.52 0.19%

10 10 100 100 273 272 272.65 0.23%
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Tab.3 Result of hit points precision experiment

(calculate on Y axis)

Attack . . Maxi-
Theo- Report- Maxi- Mini-  Aver-
fre- Dura- . mal
. retical ed mum  mum age .
quency tion/s relative
number number value value value
/Hz error
5 10 50 50 335 334 334.26 0.22%

10 10 100 100 335 334 334.35 0.19%
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