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Classification of Military Infrared Detectors
Based on Detection Range
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(Kunming Institute of Physics, Kunming 650223, China)

Abstract: A method for calculating the longest detection range (L) of an infrared detector under an

ideal condition is presented. The longest detection range (L) is closely related to the position of the

infrared detector and the altitude of the point object source. Therefore, the military infrared detectors

can be classified into three types according to their detection range values. The infrared detectors having

the detection range L < 50 km are classified as type I. The infrared detectors having the detection range

50 km ≤ L < 500 km are classified as type II. The infrared detectors having the detection range 500 km

≤ L < 1500 km are classified as type III.
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close all; clear all; syms xE yE

R=6378.24; % :-;+

H=2.3*1e–3; % 2<.@H�I?>@B=

h=2.3*1e–3; % =4/>@H�I?>@B=

xE=(2*R*H+H∧2)∧(1/2)*R/(R+H);yE=R∧2/(R+H); rH=R+H; rh=R+h;

xP=(rH∧2–rH*yE+(–xE∧2*rH∧2+rh∧2*xE∧2+rH∧2*rh∧2–

2*rH*yE*rh∧2+yE∧2*rh∧2)∧(1/2))*xE/(xE∧2+rH∧2–2*rH*yE+yE∧2);

yP=(–rH*(–xE∧2*rH∧2+rh∧2*xE∧2+rH∧2*rh∧2–2*rH*yE*rh∧2+yE∧2*rh∧2)∧(1/2)+yE*(–

xE∧2*rH∧2+rh∧2*xE∧2+rH∧2*rh∧2–2*rH*yE*rh∧2+yE∧2*rh∧2)∧(1/2)+rH*xE∧2)/(xE∧2+rH∧2–

2*rH*yE+yE∧2);

xD=0;yD=R+H;DP=sqrt((xD–xP)∧2+(yD–yP)∧2)
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D 1 EFGHIJKLMNOÆJKPQRSTU DE L DP RVK (km)

E =B> C4 DE ?NH P =B> C4 DP ?NH

H=2.3 m, h=2.3 m (5.42, 6378.2377) 5.42 (10.832222, 6378.2331) 10.832226

H=10 m, h=2.3 m (11.29, 6378.230) 11.29 (16.71071, 6378.2204) 16.71074

H=100 m, h=2.3 m (35.72, 6378.140) 35.72 (41.13, 6378.1097) 41.13

H=1000 m, h=2.3 m (112.93, 1129.3131) 112.95 (118.35, 6377.1443) 118.37

H=30 km, h=20 km [3] (616.5, 6348.4) 619.35 (1119.6, 6299.5) 1124.85
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%$�[� P ��N� (nominal) 
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�L% T =2700 K ��J A = 1 m2 ��
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s−1) RO^ (∼ Æ · µm−2 · s−1)

D 2 ZEF[\]^ S _�EF`abRcdefRghijk P

-P;+ S (km)QT
1124.8 [3] 1000 500 100 50

(∼ Æ · m−2 · s−1) 1.0655 × 1012 1.3481 × 1012 5.3922 × 1012 1.3481 × 1014 5.3922 × 1014

(∼ Æ · mm−2 · s−1) 1.0655 × 106 1.3481 × 106 5.3922 × 106 1.3481 × 108 5.3922 × 108

(∼ Æ · mm−2 · µs−1) 1.0655 1.3481 5.3922 1.3481 × 102 5.3922 × 102

(∼ Æ · mm−2 · ns−1) 1.0655 × 10−3 1.3481 × 10−3 5.3922 × 10−3 1.3481 × 10−1 5.3922 × 10−1
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1.6 × 10−19
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Y[<?eZVW 1 pA (=10−12 A) 10−10 A 1 nA (=10−9A) 1 µA (=10−6 A)

eZVW�fX?SQU
6.25 × 106 6.25 × 108 6.25 × 109 6.25 × 1012

(QT� ∼ Æ · mm−2 · s−1)

2<\[ (km) 464.4 46.4 14.7 0.5
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