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Fig. 1 Blanking principle of reconnaissance equipment
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Fig.2 Target pulse and its residual waveform after blanking gate
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Fig. 3 Timing relationship between target periodic pulse and peri-
odic blanking gate
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Fig. 6 Blanking gate with a time-varying duty cycle
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Table 1 Simulation parameters for target periodic pulse loss

probability caused by periodic blanking gate (1,<7; )
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Fig. 7 Simulation verification for target periodic pulse loss proba-
bility caused by periodic blanking gate (7,,<7; )
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Table 2 Simulation parameters for target periodic pulse loss

probability caused by periodic blanking gate( 7,=

Ti_res hy=r,)
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Table 3 Simulation parameters for target periodic pulse loss

probability caused by periodic blanking gate( 7=

Ty rer 1<ry)

MASHL LRIGIES
T(g Tig Tk Thk Tin_re X " hy
/us /us /us /us /us /us /us /us
200 10 120 10 9 40 18 9
— HAmlikih - ERE ]
[T T oo oo i [
0 250 500 750 1000 12501500 1750
s [] #/ps
(a) ¥ EL T
NS
5 60F R
SA0F o TR
B I B S S B B B
X e S S g
0 50 100 150 200 250 300
B 4E AT/ps
X TS
5 801 —— B RSER
= 40+
20+
2 LT LT L

0 50 100 ]éO 200 250 300
I 4E AT/us
(b) (B GHIIFFESE RN T
PO JR SRS S0 1T 51 A2 FK) I B R S0 ik o 453 2 AR 2 07 B0 AIE
(Te=T) o0 h<ry)
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Table 4 Simulation parameters for the average loss probability

of target pulse with repetition frequency jitter caused
by periodic blanking gate (7,<7, )
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Fig. 10 Simulation verification for the average loss probability of
target pulse with repetition frequency jitter caused by peri-

odic blanking gate
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Table 5 Simulation parameters for the average loss probabili-
ty of target pulse with repetition frequency jitter pulse

caused by periodic blanking gate (r,=7; ,.)
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Analysis of the impact of blanking on pulse loss in interception

CHENG Weilan', HE Chunquan, FENG Tingting, LIU Jiangiang
Naval Research Academy, Beijing 100161, China

Abstract: [ Objective ] To accurately evaluate the impact of blanking on pulse interception, this study ex-
amines the loss probabilities of pulses caused by the blanking. [ Methods ] The influence of blanking on
pulse sorting was analyzed. Based on the pulse sorting method used by reconnaissance equipment, the criteria
for identifying the loss pulses were established. The output waveform of a pulse erased by the blanking gate
was then examined under various time-sequence relationships between the pulse and the blanking gate, allow-
ing the varying law of the residual pulse to be obtained. The expressions were derived for the average loss
probabilities of the pulses and the loss probabilities of the periodic pulses both caused by the periodic blank-
ing gates, as well as for the average loss probabilities of the pulses under blanking gates with time-varying du-
ty cycles. Finally, each pulse loss probability was validated by comparing the calculation results with numeri-
cal simulation. The maximum absolute deviation between the two was approximately 5.8x10*, which is negli-
gible. [ Results ] The mathematical models for the pulse loss probabilities and the average loss probabilities
are obtained, and their accuracy has been verified. [ Conclusion ] The research provides a quantitative evalu-
ation of the influence of the blanking on the loss of the intercepted pulse. It provides the input for accurately
analyzing the missed alarm probability in pulse interception with the blanking gate and supports decision-mak-
ing regarding the use of blanking measures.

Key words: reconnaissance; blanking; pulse interference; signal sorting; loss probability; mathematical
models
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