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Optical design of common aperture IR/ladar dual-mode
imaging seeker

Yin Xiaochen?!, Fu Yanhui?
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2. Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: In order to realize the autonomous guidance, target detection and classification/identification for
extended air defence(EAD) and ballistic missile defence(BMD), a concept was presented to integrate both
imaging infrared and imaging flash LADAR sensor into a compact seeker setup using the same receiver
aperture and the results of optical design in this system was demonstrated. The IR sensor detected the
scene, discriminated the reentry vehicle and cued the LADAR to the selected object. The LADAR sensor
illuminated the selection with a high power laser pulse and the reflected light will be imaged through the
receiver optics onto the focal plane. The image was then sampled in snapshot mode and 3D -information
(angle-angle-distance) was generated. It used the surface of dichroitic beam splitter as a dichroic surface,
to achieve a laser receiver and infrared imaging of the total diameter, saving system space. Whereafter,
the way of calculating the parameters of optical system was illuminated and the results of optical design
with CODE V was given out. The optical system designed in this paper can fulfil the requirement of the
system scheme owing to its good quality.

Key words: dual-mode homing; seeker; optical design

r#s B #1.2014-06-21; f&1T HHA.2014-07-20
EEWE . H 5 A AR 545 (31400846)
TER B A B A (1986-), 4, TARIIF, 3222 AT 523 i i 77 I A9 5 . Email: 1986726yin@163.com

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


mailto:Email:1986726yin@163.com
http://www.pdffactory.com

% 2 4 B RS LD PO R IL R AR F 5] kR A kit 429
05 & 1 WESFIARFRFELMETE

E S o N N U A N R K R S Wi S W
SR PEFT I R BT B R S AR RO 3T RS
EEAMAT Tk SR, AP S
AR S5 3k EERAE A S5k BT Tk 2
KPR IE TGk N X8 G 5| Sk 5y 3 4% Bl U LA K
I DL IR, DU T PERE T 22 0 BEA A 0 i S Qe
4 g et i 7 8 B A XHR UOBOR B2 X BT T B
BB AT 2%, FAR A B B | d50 b (T ) ik ORI 7y T 2 Bl
Tty K 22 J7 (57 1 RN o AR PR ik @ B — 114 ) S A5
O LARMEG AR 2 278 I BRI 3R 5 b kAT
Kl SR 2, E A R G5 32 AR
S e SE R B RS TH0; 200 S R GE 5 52 BARTET
FIAR 515 SRR O e 2R E MR B2, O HOAS
REI I, 4 i) ey PR RE A 22 WO S R A S 2 = |
7 MR, AN RE R R A, N0 U R
T R ) S B AR Al A S 2 B B R A G 9
FHIELR  —BOA N R 2B E & T 1l 22— Fp
PR A BB TRAE

WOCILL SN XSS 5 il S I A 2 R AT K e i
SAEOR B RE B R T AN, A R T 4% H Y
AR, AR R WOt H RBERCH
PREEEG AR B, IR AN T 041 J0 12 I B A R 5 2040 H
A B BN BE R R 2L A AR = S SORS BE
fe T EL AT DA 3 Xty TRAT 2 B0 G s AL 5 MO AR
SRESR At H AR AR B (5 B 2 5 MR E A5 5 BB
IR SR rp 4 ORI R 1 | AL S8 2 R0 1R 8
FIARBYLLAM R, T LS Bt F AR B9 25 RRAE AR AL
e X A2 R AR PR AL IR Z M5 B, & 5 B Rk
B Ak F AR PEAT 43 B AL BET R MR AR, 341,
AR T SR AT 7 AR R FH B B b1 ) s B
A SR, B B 4 RE Xt T 2K 30 A £ 41 J2 AN ] 5
B, XOLTE AR, B B R AR 4 2
B4 A 1 AN S DAL i i 20 A S ) R e SR T L
to e | RaF ROk . WL T ER |
e [e) A i 3 BV = 0 o 38 e ST SR L0 AN W I A
AR bR RIER o PRI K £ AR FNBOL B Ik A7 52
I T S R B AT A R A AR i T
i PRS2 e A AR

ZARGRMIARZOH ARG, BIOIRATHR
RN 1R, EEAEE =AEr  ZLAN O
ARG BOCKEDLE R G MBOCEBOLE RS

H1 2R G TAE SR BRART 0, 2050 U500 RGE )
PERIE X B A B AR B fE 3 5t iR, HEBR 25 FhiF 1 H
FRAGRZI R A B H AR, TR AT, 2
SRELHN T 51 S IF AL H Am 3 5t AL 45 7R 21 2l AR 3%
GERYLIZIN X e il i v k) S T B S B DR R
LLANEE AR ZR GE I I i ZOROF AN i v

WO 5 R GE R T 2 2R OG A8 i Hh 0
JCHEATHE BN, SO B 56 28 € 19 H Aw i
E , I HOL & 55 R 58T US40

WOCHNCR GURE B AR BRI 3OE BE 1 22 K 3]
WO F L i TR AR IR R R I 5,
K A LN S ROLRE R T 0 . X
WA 5L R TR A ], BT R AE
Rl TR N EME R 2R

Dome \ Laser source
Optical fiber K| \

IR/Laser
Main-

energy
reflector

IR detector

Sub-reflecto

Transmitting G I
cam splitt

I
laser | \L

Output of laser

\

1 LR R R T SRR A

Fig.1 Scheme of the common aperture optical system
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Fig.2 IR optical system

RGP YO ERIE L MBS A, 2T
DL T A, 2 P 5 A B EL AT AR R
BILAR R B DL K e e e 1 | BB AR A2 0 — 10 S 5 ) s
JE 7 A R s g i HL S 2ok ik B2 Ak T DL #
ZLAh Bt I BT e IS N A T T UK

ABEN T RB 0 E, BERE 6 HRAE AR
SRy ALAROGH, RIET R R gy i, AT SEEE T
100% ¥ GIRRCRT , RGER M T M R 2040 E S 355
H LT AR FH Y J2 Ge 1 Si, N T 8 5 A 4G TE 4% b
%25, % &) B g ARk Ao TER , RGP T
=AMEERKE, SRS KE (R ENR ) R 70 mm,
DU e 375 5 FE ik 109,

ZGE RGN AL b R R an & 3 BT, Al AL
ERG B R, £ 0 MTF 355 0.6 LI
B AT AR . FR GEAE AN R b A TR
HAAWMRE 1R, R KRR H AL 8.09 pm, &£ LA
TG A2 A5 B SR

1. D=

s
e
T

Modulation
=
(=

=
e

(=1
e

i . . . i . .
2 4 f 8 12 14 la
Spatial frequency/cyelesmm '

[ 3 LLAME R GE MTF £
Fig.3 MTF curves of IR optical system
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Fig.4 Illustration of the laser emitting system
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Fig.5 Laser emitting system
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Fig.6 Laser receive system
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