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Power measurement device of jamming bomb based on
infrared radiation
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(1. National Defense Key Laboratory of Air to Ground Laser Communication, Changchun University of Science and Technology,

Changchun 130022, China; 2. Northeast Institute of Electronic Technology, JinZhou 121000, China)

Abstract: In order to realize the non—contact measurement of the energy and the characteristics of jamming
bomb, the research on energy measurement device based on infrared radiation type jamming bomb was
carried out. Firstly, jamming energy and radiation characteristics of the band were summarized; then, the
energy and characterization were characterized with infrared radiation energy level; and then, based on the
above theory, energy measurement of infrared radiation was simulated and developed, including choosing and
apply design of detectors, analogue signal processing and digital signal processing, detecting and calculating
energy with relative detecting methods. At last, the specific realization methods and advantages of the
infrared measuring device were introduced. The experiment result shows that the response time of the infrared
radiation energy measurement device is less than 2.5 ms, and detection sensitivity is better than 2.5x10° cm-Hz"-
W . Energy measurement system based on infrared radiation type successfully implements the accurate
measurement of long wave infrared energy to the 1-21 wm with higher sensitivity and lower response time.
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Fig.1 Infrared radiometer appearance
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Tab.1 Key performance of radiometer

Key parameters Index Key parameters Index

Wavelength range/pm 8-14 Dynamic range/dB 40

Lens angle/(°) ~8 ||Working temperature/ C  —20-50
Response time/ms 5 DC 24V
Power ’

Sensitivity/ W - cm™ 1 <0.5A
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Fig.2 Infrared radiometer caculation principle view
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Tab.2 400—-6 000 W target source response

Item Irradiance Received Memo
W - m? power/W
400 W/27 m 0.043 7 5.76E-06
400 W/30 m 0.035 4 4.67TE-06  Without source
power and
atmospheric
600 W/27 m 0.665 8.64E-05 attenuation
600 W/30 m 0.530 5 7.00E-05

3.2 1750 ‘CB#riRiE4R

R, K EARRSRA R SH RN 1 m
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Tab.3 Response index of 1750 °C target source

| Radiated Radiation Received power/
tem power/W  exitance/W +m™ w
8-14pm/27m 2.377E+5 1.89E+04 0.0034
8-12um/27m 2.02E+05 1.61E+04 0.0029
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Tab.4 Response sensitivity of power measurement

device of jamming bomb system

Item Limit Saturation
Temperature/ C 30 350
Distance/m 1.25 1
Response value/V 0.5 10.2
Exitance/W - m? 180.968 2.14E+03
Radiated power/W 0.6005 7.091
Intensity/W - sr™! 0.1911 2.2571
Power/W 8.83E-07 1.04E-05
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Fig.4 Temperature—peak voltage and linear least—squares curve fit
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Fig.5 Temperature and reception power curve
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Fig.6 Received power response curve (linear least squares

fit responsivity R = 24 976)
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Fig.7 Indoor jamming bomb test and test curve
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