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Abstract; To address the demand for detection of point/dim targets in complex environments, an in-
frared dual-band dual-field of view (FOV) imaging early warning system was designed. To improve
the target detection capability and environmental adaptability, the system used high-order aspheric
surfaces to reduce the number of system lenses and improve the system transmittance. At the same
time, it corrects on—axis/off-axis aberrations and advanced aberrations to improve the imaging quality
of the system. An optical passive compensation method was adopted to realize an athermalized design
in the range of —40 °C to 60 °C. A rotating electromagnet was used as the driving element to complete

the zooming in process in a duration of 80 ms to ensure that the target is not lost during the FOV
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switching process. Using the electric limit, mechanical limit, and magnetic locking mechanism as limit

components, the stabilization accuracy of the optical axis wobble is less than two pixels. The design

results show that the optical-mechanical structure of the infrared imaging early warning system is rea-

sonable and compact, the imaging quality is good, and it meets the requirements of target detection.

The system has potential application prospects in the field of infrared imaging in early warning systems.

Key words: optical design; dual-band system; dual-FOV system; rotary electromagnet drive; optical

axis accuracy
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Fig. 1 Schematic diagram of infrared imaging system
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Tab.1 Parameters of infrared imaging optical system

an eh g 21 41 A
A G K N R
WK/ pm 3.7~4.8 7.7~9.7
MG /(7 25.05X20.22 25.07X20.19 10.35X8. 34
FEHE /mm 21 21 53
F# 2 2
W25/ % 2.95 2.95 0.5
TAEWREE/C —40~60

R OURR 373 7 7% 2 90 ) il B K D 2004k
or R YL B R B HE N . Ot R T
L SHI N — S8 E LKL &
HRAG L fo . /NRAGEEA f, . 245 R
kT E R R IR AR B ALY fR B
N R E G ARIE N . T LA B K
AR WL R 775 S NP SN I
fo= fu Xk, QY)
KULLLAN o R G RN T 00T AL A5 B 41 B9
7N FEV/AEWS

@izlfﬁﬁw (2)

Uir = Lo Xk, (3

Hopo L, B RS WRE, N
AR B L7 Ak i P

BRPLLAN T R GEXF IO 55 i b B i H AR 2R AT

AR R T 00T R I 5 21 B0 i A A2

fEB AR L E X d R AR B 5 A [ E B 4l

(¥ S5 /0~ 1) B o T S R 4 R AR BE ) TR N A



1286 e KE TR

%28 &

D PR /NI T 00T A G i 52 B 41 A [
FE BT AL A SRR R SN SR S, 0
ANAXGI PR,

f/l - lk;kf/z +d, (4)

1 1 1 1
T A rdn, @

Horbed o AR TOUT B 1B E B2 415 72 % B2
A IEI B o doos R T 00N B 5 )5
E B 20 B TE] B

BT PR A LT A o3 2R 58 10 5 B £ B E
7 LA 46 - 4T L P

p =/

7 (6)
fm=/f,XP.(G=1,2,3), @)
drw 1, = duyy X P,, ®
drw 25 = do oz X P, €D

Hor s fo /NI SEBR AR IR L f 5 R 45 BEAL Y 52 PR
PRI L dp o R T 00T 118 5 20 5 238 A5 B
A0 SEBRIBIBR » d s AR TOUT B A5 B 5
Je T 5 A 4 1Y) S B [ B

BT/ RKELa o RERBRIEHE RS
SPGB I 2 N IRIE R A S5 AR B
ZERT UG T 1 A KR W 7 1 A T R
A2 4y Wk 1200 2, 116, 6 mm, H G M EE R
1/13 0003 F 0. K 43 Y 8% 00 F A G 6 B 1
FATGEE AR S G RBERBR 2. T IRFEDEY
RGETCHACBIT DL AE 62209 B By, h I 20400
BER ) HW14,ZnS BFp A4 R} 4 05 2041 i BRI
ZnSe, HW14 WP AL 8}, 8 0 R H] ZnS #K 43
BEoRkH Ge dL, @i AHEBR T (B 3) CBLRI G
£ A2 RGBT DL KOb R ) 3 55 T 1 ik B
KOIE R Gef8 25 R mt: RGN & & 1 H 1Y ;38
TE G2 b RE 5 B 7 A5 45 4 B R Y DT TC 38 31 T # Ak
Wit e,

HEBNFEREN PRI =R ER
AR FE T 25 LA K T A 25 0 AL

1 k
= EEiZIh’gD"’ (10)
LS g
AfL o (hlgo) Eizl(h"wlspi) =0, (1D
1 2
Af’[‘ - (m) J‘(h’zamXISDi>dT: (I,nL, (12)

dn

Xi:m—agm (13)

Hoao M2 RGERCHERE b W — TR
TEESE LA R o HWBEBOCEEL . AL AL
ARG M OGO o A B A
B 7 A fr e R G RO o5 R By B
A o AL E R G a, N BE BRI L N K
BB a, HETKTFRIRIEIK R B L ARG B,
i3 2 (10) ~ 20 (13) Al A B 3 2 A
RGP EOR IG5 R G il R L SRR
23 5 BT I I BT AR5 A5 R R R RERE A8 15 21
e R G TR BER B E 7 R G WIER 454 .
IS/ R AR R R IRLLANE A 0 R GE
PR OO AR B IE 30 O BAE KR P L0 A &
GE R — OMAR B B B DI/ D AR A e 4 LS
LR/ /NS ) DT & A B AT /N AR AR g 2 T
o DLk 2 i/ B8 3 A8 89 H Y . >R CODE'V

(a) MHREL e 7 R GE

(a) Medium wave infrared optical subsystem

(b) KL ML 5r RGE
(b) Long wave infrared NFOV optical subsystem

(o) RULELHN I A2 0 o

(c) Long wave infrared WFOV optical subsystem

3 MBEENRS
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Fig. 4 Zoom drive and limit components
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T2 KELHNMBREUNELER
Tab. 2 Measurement result for LWIR video imaging

—40 C 20 °C 60 °C
TRV €

Py P, A P P, A jo P, A
1 131 133 3 1 554 1556 3 2 896 2 898 3
2 345 347 3 1765 1767 3 3102 3104 3
3 528 530 3 1942 1944 3 3 356 3358 3
4 776 778 3 2187 2189 3 3 684 3 686 3
5 1014 1016 3 2 451 2 453 3 4018 4020 3
6 1251 1253 3 2 63 2 665 3 4307 4309 3

* Py N7 A% BT 4 14 RS A R WU s Py 78 15 B 2 U1 R RUR IWUBUEL s A= Py — P+ 1, RV i3t 22 4.
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