CREECE S e G TR Vol. 25 No. 4
2017 4F 4 H Optics and Precision Engineering Apr. 2017

XEHES 1004-924X(2017)04-1019-07
BEFESETEIEEHNXETIMNRNGZEER RS

B, Egatikx &0, 4% By
(L. FERZFRE LEZARWER R, £#E 200083;
LPERER ASRNEREFXARE L ERE, £ 200083;
SLEAMEMAAF MAER, LA BHx 210016)

TEE ISR 5 T CAURNE AL 552 3 B AR DRI 555K , 248 SCHESE T H AR M Bk fr 72 2 S e bR R R 1 25 (B & 5 08
R BN T R BRI 5 1 JUART A Y 5 5@ 3 Pierson-Moskowitz I i A6 8 350 5 T A2 1R, 52 90 02 A i T 4 9
JEE g A L R 22 B AR Y = 2 TU A A Y, S8 B AR AR R R AT 1L, AE DR DR AL [, R MATLAB
FETFET —BEFTRT ZMEZ 0 BN RIELIMEMG RN RS, 5REH %R G A 750 5 2 B ¥
FETP L0 ANE B T Modtran 19 4E 85 SR TE R LT AN B 5 Modtran 1928 USSR Z 22/ T 390, % & G0l A i &2
B4V TR 75 5% T 38 3 B AR 0958 9 52 BE R O R KAELDAMEIN R e 48 bR R 324

X 8 O RAERNET;E AR R AR

RESES TN2L XERARIRAS: A doi:10. 3788/0OPE. 20172504. 1019

A space-based infrared detection scene generation
system for moving objects with sea background

ZHAO Yun-feng"?, LI Ye-jin"?, ZHANG Yin®, RAO Peng'**

(1. Shanghai Institute of Technical Physics, Chinese Academy of Science, Shanghai 200083, China;
2. Key Laboratory of Infrared System Detection and Imaging Technology ,
Chinese Academy of Science, Shanghai 200083, China;
3. College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

% Corresponding author, E-mail: peng rao@mail. sitp. ac. cn

Abstract: Revolving around the detection requirements for moving targets such as aircraft and sea sur-
face ships under the sea background.a research was conducted in space position and motion character-
istics of the target and load, thus a space-based detection scene model was established; then, the sea
surface fluctuation was calculated through the Pierson-Moskowitz model to achieve modeling and sim-
ulation of sea radiance outside the atmospheric layer; finally, three-dimensional geometrical model of
multiple targets was used to realize modeling and simulation for radiation performance of the target.
Based on the above-mentioned researches, a space-based infrared detection scene generation system

was developed by virtue of the MATLAB platform. The experiment indicates that sea radiance mean
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produced from such system is superior to that produced from Modtran in the section of medium-wave

infrared spectrum; while in the section of long-wave infrared spectrum, it is 3% lower than that pro-

duced from Modtran. This proposed system, which is able to generate continuous radiance images of

the moving target under sea background, provides a technical support for the space-based infrared de-

tection system.

Key words: Infrared; space-based detection; ocean surface; moving targets; scene generation

1 7]

qul

RAELLLHM 2 ) B bR I 2R 58 A9 AE 55 2 4R 00 A
AR S AR A 5 AL T T Wz 3 B AR, £
525 o B bR (A B9 % AL B B LA At T H
i Cln e iy R AU 45D . A A 5 SR 5%
Se3z B H AR AT AT 2% 2R % B0 AN e A RS AR,
BAM & 0 R A, 8], K 2R I B B 6 AL
SELLh 5 HAR B A — & 1Y SN 5 S, H A A TE AL
KREYEARMERE . T 3X 2832 3l 3 b 19 48 5 R8P F0

18 SRR A M R 25 L i HLTE 45 B AR A R
S A AR R G ek S R W g PR AL 1 O vk
BIARAMERS 275 SRR T 240 HAR A [RDULI £A B2
AN )15 B AN [ I 25 5 Bk 30 1 £L A0 5 S R PR AR
Rt s 7 A0 55 2 Tz 2l H AR 1 52D S R Y
5 BLRGE, AT R BRG0Pt $R LB A A | £
BT BT AR BT MR

[ N M OG5 T T e T R 6 T VR 5
() 21 A1 e 3 R B A 5% . MultiGen 28 /& )
Vega Prime Z 4t B 52 B ¥ 56 75 = 0 20 /8 K%
(0 S B A B, T2 N A AN Fh
gqian Wu 55 A4 H 9 R RS T TR 21 41 58 S A 8 2
’E‘@Ji‘lﬂ"‘?ﬁ“#ﬁﬁl\ﬁ‘iﬁﬁﬁﬁ%ﬁlﬁ SiR TSN

B HUR (NOAA) AT SE FE T 25 iR JB (NASAD %
Fﬁ[“ FES HA R T LA E B Bh &
e R ERAFEEIAT T A5 ) H AR AR U
LLAMREMES . R AT OC T AR R SR SRR
MRSz AR Z AR TR 2 Bl H AR AT 5L fE
TR T REHRM G — T RS, W, A3
EC TR B Ar AT 5 20 AN RE M B 58 00 Rl L
xtiz gh B AR 0 R B I 5 oK, BE L R Y

By g 7Y 55
=N
P8

PO EE 25 A DA 0F 5 X G2, AF 9 K S R0 7 5t @j%‘f

Xian-

N =

SLLANE AL A H bR LA R AR IF R T —
EET MATLABF AR HART RAMALE. %
ARG A STK AR A il it TR 7 & 7 51 Al
PRAE B R ) SN A O 2 1 7 S TR AR

2 R AR 5‘] ﬁ,L

2.1 MARZRULAA

A SCH B A bR R AL 2 AL 4R B bR A 1 A
B 22 MO 3B [ AR AR R (ECEF) ™ | & A ML AR B
FMEMR AR R

SR/ NI TP e B T 35 ¢ A U
() 235 8] = 4E AL bR 7R E#‘TJLH’F;‘JF” (1) 5 A A A 3
VL AR bR 2 5 2, M A B 2208 e B B BT 0
VE R AL bR I A

HboC M A8 B 2R A TR S AL T 0, zoy T
U RIS B2 [ 2 1 - R E A O 2 A
B BRI, y S a2 WS TR

TEABLAE R F LLAHBLOG G o A, Ly
JCHhFE 1 Ry ) BB 1 R < il o Ry il
J5 1) R 2RI 5 O [ e . R AR AR R — > 4k
Ap bR F  HR S AEAR T O 2 FhORn y B Ty 5
]ZEPFHHH:TT%*EI_J
2.2 HlFSE

EE7N Em&ﬁﬁﬁﬁ’”ﬁf(ﬂ'ﬂu%ﬁﬁ ] 56 &
GERR R 5 . BRI 37 50 A A b [ AR BR R T
LA . T bR AE X b [ AR bR R AE TR AL
E5) NI A S B T W S E I N N N e LR
| E AR R T X HARTEARR AR R T
AT 7 — o5 & AR E Bs AR T Hb [ A A5 2 10 D A
8 w RN o, RN w, AR AR bR R
Ji B TE M [ AR AR 2R oA x, DU H AR 7E M AR bR R
T AR R



B2 U, 55 IR 5 Rz 3 H AR B9 R FRLLAMRIN 3 5 AR IR B8 1021

o5 4
[cosu sinu O0][cosv 0 —sinwv
X=|—sin u cos u O}{ 0 1 0 }-
L 0 0 1JLlsin v 0 cos v
M 0 0
0 cos w —sin w|x;+x, @b)
L0 sin w  cos w

AR TR AN H AR89 W] A B TR A X
TR 1) 5 A M T AR AR RN BB A O AT A7 A
Ouver o ABLIBER B AE 1l 18] A2 b5 22 T BB A R O » T
BEFN O » W AT A H BRI ) S A0IET 1 B7R . 3%
P 2 [l DL B B AL 3 [T AR s 28 T PRI 37 55
\LL 2 L0177

3755425 4
375542 1
3755415
g
P /
< 375541
3755.405

375544

KBS 7 1)

-2 549 68
-2 549.69

-2 5497

-2 549.71

Nkm -2549.72

4470.07
447008y,

BT R A bR R R R B AR RN 7 5

Fig.1 A target detection scene in ECEF
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Fig. 2 Sea surface fluctuation simulation
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Radiation brightness image for sea surface

(W/(Sr+m*))
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Tab. 1 Simulation results of sea surface radiance

(MWIR,W/(Sr* m?))
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Tab. 2 Simulation results of sea surface radiance
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Fig. 4 3D models of multiple moving objects
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Fig.5 Interface of scene generation system
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