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Abstract The light scattering and radiation characteristics of space target is related to its background environment,
geometric structure and surface material, and also influenced by its attitude variation. The influence is especially
prominent in space-based surveillance. The influence of attitude variation on visible-radiation characteristics of space
target is modeled on the basis of orbit theory, and the irradiance variation with attitude of HJ-1 and ZY-2 satellites is
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calculated by the given parameters. The calculation results indicate that the influence of attitude variation is not
neglectable. The research could provide theoretical basis for space target detection and recognition.
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2.1.2 HEXEHH
K BH L E FR R0 25 AH X5 T 3 BR 09 328 3 95 96 -
et A WA R s 3 5 R R
M=—1) Vu/d, (D
v =M+ e(2—¢"/4+5¢"/96)sin M+
e’ (5/4—11e" /24)sin 2M +
e (13/12 — 43¢*/64)sin 3M + 103¢" -
sin(4M/96) 4+ 1097¢ sin(5M/960),  (2)
;= a(l—e*) ’
1+ ecos v
A A HER S| W B = 398600, 47 km®/s”;
a N BIEE K A s e S B0E D0 35 MO PO A
v DR FLIE A s O R S R B s e R W ERE 21 5 7 Ry
i 3T b 2], HOR 12000, 0 A v oG R B 1
W5
A 25 R P E bR SR I 5% 1) 0 AR 5, U e T
B AT AR R BH L H AR AR I 48 72 J2000. 0 153 1%
AR ZR R Y R A AR R
p=R.(—QDR.(—pR.(—wp,, (4
A @ BB - Q R T AR s I M A4

3

ffi,p, = (rcos v, rsin v, 0);R,, . (0) NEFEHE

M 0 0
R, () = |0 cosf sinf|,

L0 —sinfd cos 6]

fcos @ 0 —sin 0]
RWD=1|0 1 0 |,

Lsinfg O cos @ |
[cosd sinf O]
R.() = |—sinf@ cos@ O0].
0 0 1

T AT H bR O3 B R A AR 2000, 0 15
PEARAR 2 PR % B A bR 4 B H AR A IR AL BR &
4= LR ()R, (DR.(Dp, (5)
KXrp g &AL AR AL R PR R &AL TR,
Loy Ay A o Jat 79 52 o) 728 486 6

0 1 0
LOOl == 0 0 _1 . (6)
—1 0 0

2.1.3 SRR

TEH bR AR A bR R b, WA BT AL, OB A
BITmRE = (poapyp) - FWMIT IR 0, =
(qusqy>q) s QNEL 2 FIE7 o H T PR 2% S 200 2R R A%
O (i s yin o200 W
P A& BT B AT AR B AL B R S O AR
Ty ) 55 g 1 £ Oy

0, = arccos[ (n,; » n)/Cln.; |+ |n D). (D
AR B0 BRI Ay B AL B3 ) KBS R GE L
5 Tw) % 8 1 ke £ N

0, = arccos[ (n,; *n,)/C|n.; |+ [n,|)]. (8
ISR 2] IS B0 B Rl

A T7 18
J.’[ = x.; + p.t
Yy =y, t bt 9
12 = z;; T put
WL 75 151 Sy .

X F(xryvz) :0

K2 oA

Fig. 2 Barrier analysis



2750 B %

ES i1 30 &

x=a;; T q.t
{y—yi.qu,,t, (10
2=z, tqdt
NAEANR A FR R, BARAMEF I = B Rl
F(x,y,2) = 0. (1)

T WIC As A B AR AT IO RR P 4 B 09 5Tk
TG W5 20 [R) B 0 2 DA R AN S5 1) cos 6,.=0 H
cos 0,051 0,0, YA KT =/2;

2) (OXEHADX,AoOXE AD X BT
fift . DT IC A, B ASOG LR L 64 GRIN Y
) 55 H AR At 3R 18 (P A% B8 50) 3 T0 38 A5

R S 25 8 15 s IR B s AR 28 i =
B B AT SR T SR IR BRI B AE B AR AR AR A B
FR TR i A bR JF AR 45 BT 5 00 00 5% 1 AT Y
FI T
2.2 HFRFTRAHFHEEE

25 (8] 5 A5 0 AT DGR AT LLGE o H PR FE R £
I T b 77 A= 0 i BROBE SR 434 . H A 28 18 TH T 5 R
28 A HE T () LA 7 B OG R A 3 R, Horp
n, ;oA HAR R T AL 207 19 . B ne 43 590 R T
JC G EF A S O 1 AW Ty 1] L 6 S A5 A0 AR
WA g DN 2% N I TR 325 28 5 18] 5 00’ Ry 1T OG5
PRI 55 A B T 0 Ho0 JE LR R JE R0 AR EE A
W T 75 26 ng 5 H O LR 0o A .

surface element
of the target

entrance pupil plane
of the detector

13 H b 3R 00T oG -5 48 D s AR T 1 JLART A7 OC 3R
Fig. 3 Geometric relation between target’s surface

element and entrance pupil plane

2.2.1 =08 B AR K B A 4R 4T 09 HCAAF

BT HARR I T A B FRAR /N R AT DO 3
BAERIR . T2 AR I 1) S8 3 8 L AR 7% E
He  HARZRIA I G A Bk K B G B AE 00 J7 1 7= A2
{1 ' T 0 5 e A

LyCisgisOrsrsA) = [i(0@is0r s sA) o

E..(Q)cos 0;, 12)

K f2C0 @300, 0) AT A 7 1] S5 3

T IC A TE oo J7 ] 77 H: 1) 6 135 8 5 5y

Ly = L,(0is¢i+0.5¢.:2) Acos 0, =
[0 s s D E () cos Gicos 6. A . (13)
HITH T A K O 7 50 %00 2% A 1 A7 1 1 5
55538 R
Dy :Idarﬂd - fr(ﬁiaSDi»erngrv/\) *

E..(X)cos ficos 6, «+ A Qyq, (14)
o Qo AR B A A X T G A BT K B ST AR A
Qi =A Colzfd. (15)

R4 0 R RE A1) 52 S5 TG A E SR 25 A 1A A
A G R
Ed :(Pd/A/ - f‘r((gj?gDi?gr s Qr ,A)Esm,(/\) *

cos 6;cos f,cos 0, « A/R*. (16)
2.2.2 7] B AR HOER B R A RCAT K A AR A 6g K
Sk

HBRAS B R KOG T2 5 R K B G & 5
i 3R 3 1T B H R AR G0 X 3 AN K B 4 S A S A A
AR B L i R R S R AR S
BRET M PEITA ¢, ML BRI R 1 28R 00 . 45 H
bR 6B TR A R A S R R X . (H2 ., i T 25 [0
H AR AT i B AT R PR T L X S A3 fiE o L
AL K BA X E AR 1) B3 A 5 o b SN L TR I AE
THEET o BRI Bk Sy — 18 5 A X K BH %8 5 1 B 33
AT AR E T B A5, e 5 KOG
TEAHAL . HhEk A KRR Gk K PH G Y s S R — i
SCHLER (13 F- 345 I 5 % R p=0. 351110 R4 (16)
2 U H AR R HIOT A HCR sk S KRR S K A
SFRAE PRI e A AL 7 A 1 D e R R

E\=f.(00¢1300 s@r s2) 0E 0 (A1) -+
cos @icos O.cos O+ A/R?, (17

X 00,0, 5050 B AR M G A 3L LR 05 1) 5 Bk
R R R BA A S8 1) DU UL 7 1) P e A

W H bR F— R n %K BH BB 4 ek &K
AR A R B A S R RT AR T D) AE T L Dk B
XF(16) ~ (17) X AE H bn i A AT L 3R 1l 7 F 45, B
7531 B b5 12 2% 10 558 S5 S E 0 25 A B AL 7 A
M 4EREE E, R

E, =j (E, + EpdAdA, (18)

X bR A 3 TSR FIAT A5 5 F AR RO 3 57 48 6 1
PRI AR A A 7 A B 8 BEEE E Oy

E= >E,. (a9

L LRI A S E T SR IR L H AR BRI

BB Z B SR SR IR RN AR H AR A R A



9 4 B,

Y A7 Al X 23 (8] F AR AT L R B 5 i 23 B 2751

PRA T BR AR AR TR H AR R T DL A i AR
AR GER WL A I S M F B 3R 1A A T
DU 4 A S B AT O R B R AR L BT SR A H
P S 5P T S5 A A A TR A A R AR ) i TR

3 AR AT LG AR ) Y o B

5it5E
3.1 ZRETURTAT A% M B 53 4

FERIZ AT R 7S (8] B bR 8 S0 2040 F 3 & r A2 1k
e I 4 BT AR E T SRR A IR R g L
TEOAAE Y HARSE o BNRE A0 ff B2 B AR 48 (7
), S B TT I A G A BRI A 430 R

0, = arccos[ (n,; «n)/(|n,; |+ |n}])], (20)
)], 2D
AP n{=R, (A0 +n; 0, =R, (A0 *n, 53 51K H bl
R IG M FIT A, BIOCER A S J7 W) 2% & AR 5 1]
R, FBAH =R, (ADn..n’, =R, (AD) +n, F
n=R.(AO) *n;,n,=R.(AO) *n, 0] 5 BT H AR
B8 v RO A0 ff B KB = Rl AT A £ INE R S
BAITHI AT SR 0 FERI A 0. .

H s AR A BT A ST Y 2 A5 A G 1 &5 ] H AR AT DL
DGR 0 B AR L B A) SR AT H AR 7E 7R AT A Al

0, = arccos[ (n,; +n,)/(|n. ;| |n

x(x")

B4 TR R
Fig. 4 Schematic diagram of satellite rolling

AT A9 F I IR 5 R R O AE BRI 2% A R AL Y
8 R AR A B
3.2 EFTUXMATRASEZWAITE

Pizs i B4 — 5 DREMEBER 5 AR
i, KR A B AR 1 JLA R F R 1 S5 B R
SR A T S AT IR A AR AR T 3 (R H AR AT
R e B O RS . o, ik TR ¥R R
B WE . =R e AL L F 2 il TR AR R BH L AR
TR R, A 5 R

W — S DEMEHE 5 AT 2009 48 6 A
5 H 12:00~20:00 i a] . 75 £ A 5 4b 1 i BE 3 il
TARWAERME 6. & 7 P,

5w HAR. (OFE—5TE;(ORFE_S5TAE
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