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Analysis on infrared detection range for unmanned aerial vehicle

LI Lin,CHEN Gang
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: Aiming at the small consumer UAV with low — altitude , infrared radiation model of the target and radiation
parameter model of the background were established by theoretical modeling and experimental measurement of flight
temperature parameters, then the infrared detection range was obtained, and it is consistent with the measured re-
sults. For the target with weak infrared radiation ,the more accurate infrared operating range can be gotten only careful-
ly estimating the sunlight reflection and background noise. Through the analysis of the results,some advice is given for
the design of future UAV infrared detection system.
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Fig. 1 The composition of UAV’ s radiation

2.1  EARLANEE T

YT AMLRATIERA ST, T BB & TR
FUICREE , 25 0 TS o HLH L & 30T 00 RV B 251
LA R T AR IR B9 KR 565 53 4, 26 BG4, /N
T U 3T ML, FCHLE ST R 3 MBI L LAk
RS R 290 ], HAL A TN B it
A RIBIEH KT RAE 0.7 ~ 0. 8" s AT WL B Ah e
Ty B IR, AN TE AL A B 4R
9, R HE A ) B 4 B PSR TR LT AL, o S
AT 2 07 TR B 11 A L T 2, DR
(o] FRR R XU | KA S AT T 9320 A P
RARRR,

SRR 5 BT, AR SR R 56 I S AL A4 A th 55
L E 1) 7 s AR o o AR B
SETETAML T I BT AN — ®AT, — PRk [ E
TEHM RS [, 55— MRSk B ETENLE b5 BTG AL
FFRAZ SR SR IR T e AT P R IR AR
L B AN 1 A 2 R .

I 5 4 YRR B T AT 43T, R 7
SRAFFEEIELRE R, KA HUE ST, HLE A

il A —E 2
H1e 1 AT LA B AL B I RE b P vt o5 Ut B R AR

82 ~5 Co MBI B2 FER 5 il JBE 22 1) AN R %
TR W E R AR B JC AL, B GRTTR
W BH DGR 5 LR 2 P 1  E be ms ,  RUS S R
Bl ZE AR . Bl S s v S P 0 il 25 T
AR I8 7 {EL, 38 3 A9 T g B 2 o b i 2k T AR
[HESPS

x1 AEABLANWEENELR

Tab. 1 Temperature measurement result

of Dji white UAV

s i) PLERIE/C | g e/ °C | PR/ C
6.7 10.9 6.7
2016. 10. 29 7.0 11.2 6.2
10.0 13.2 8.2
11.2 16. 1 9.4
2016. 11. 24
7.6 12.7 6.6
27.0 27.3 26.3
2017.6.7
27.2 28.2 27.0
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Tab. 2 Temperature measurement result

of Dji black UAV

T [R] PLEHRLE/C | it aiifl B2/ °C | FRBEIR B/ C
7.0 9.8 6.7
2016. 10.29
6.9 11.4 6.2
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Fig. 2 The distribution of solar radiation
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Fig. 3 The distribution of atmosphere radiation
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Tab. 3 Infrared system parameters
PR R} 1ot Teit ESIES
2R |15 pmx15 pm| 640 X512 Bt | 5x10°
BTy S Dy F
28 300 mm 75 mm 4 0.8
R4 SNR TAEHBE NETD 8
ZH 2 3.7~4.8 pm| 25 mK 0.6
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Tab. 4 The calculation results of the model

S HE L BE CATRE | VLEIRE | R EERE | BRI EHER | HmrfEM 1 I B8
= km /m /C /C /C FEB/m FEES/m SE4E R/ km
100 6.7 10.9 6.7 3974 3722 3.6
2016. 10. 29 F{a, 5 AHL 15
120 7.0 11.2 6.2 4128 3843 3.6
2016. 10. 29 H¢aT6 AL 15 120 7.0 9.8 6.7 3156 2998 3.0
80 27.0 27.3 26.3 3238 3155 2.9
2017.6.7 H {4 JC AL 15
120 27.2 28.2 27.0 3396 3297 2.9
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