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Abstract: The simplified radiance model of midcourse ballistic target and the infrared focal plane model based on point
spread function and target tail were presented. By integrating the calculations for target space position and the position in 2-
D focal plane projected from 3-D space, the imaging of midcourse ballistic object target complex in space-based infrared
sensor was simulated. By analysing the simulation results, it was found out that the midcourse ballistic object target com-

plex would give rise to new challenges for detection and tracking techniques of space-based infrared sensor. The methods to

solve these challenges were given here.

Key words: midcourse ballistic; object target complex; detection; super-resolution ;tracking

Ell

i

it o B B3 B A A HRI) R R R o R S A Y
HERY. B IMEREF A B, BEXT o B
Bin# TR R, BHESH S HRTERE R
f0 T A BRI A L. R, R R R B4 4b
& RS I b BUIE B AT T A RO SHIE S 5 B A
REWEEZFMFER.

AT, T RBE K, — B W A B F
Bt ,PBV (Post-Boost Vehicle ) 8t i b A [R] 2 RY
H¥5 ;X8 Bir— e iE sk ORI R ESER
25 A% MEZRIERRE, HRA MUK #EE
Fbk MR T AR AR, PURBUE S B R M

W 2008 - 9 - 16, #8[E A #:2008 - 12 - 26
ELMA - P EB LSRR E(20080430223)

£ 5h BARRI | BRER ARSI RE 7.

[ b o B sl B ARBERI LS LSO B D7 T
FHRA MBS, HIE B TR TR A
HBEAR 4 A . T AH S SO,

AR R IR ME RS Xt b B 58 IE B AR
FEAORUS O ELRIRR, DA ST 3N o B UE BAREE RV IR
B SABBEE R, REMESER, K
T o B SE B AR B AR KRB AME AR B9 B i
R 5 BRER BRI BB BRI 45 R Rig 12

1 fEREERER

B IE BARRE— B B WA TE : B
SHERIA B AR R0 18 SR R, A SO 58 B AR X

Received date: 2008 - 9 - 16, revised date: 2008 - 12 - 26

(EE® A MPRL(1980-) , BRI L4, TEFRF NS EIE BN FERTRAZSHA.



3M PR o B BE B AR BN RR G BT 219

& RRAR (9 E AR SR 0 BR 23 B 5 AR R, 3F B A R

RIS 2 R4
1.1 EfREsHan
B A7 80T B 7 £ T b B 4% 5 T ALR B R o
REGESERY3 S EED.
RIBEBI AR, BIRKHEST L HEMT
M(A,T) =21;i:c xehc/(mlr) 1 ’ (1)

HA h AEWHEER,c WIEE K AEREEF
BT A BARRAEIRE, A K. HBRKSEM
8 Ak, RS 7 E

LA, T) = M(A,T)/w . (2)
FAKBEREINEEER T HHBRME B ir#iTR
W TEB B[ A, A, TIPSR ST i ST EERR Y

LAy A5, T) = f:ﬂh—gzﬁ—:IdA NE)

B BIE BAR TN IRIE, H R ERE R, HAE
5455 B A iy R

(1) = A;(1 + A eos(6; + Rt)e;Li(A,,4,,T;)) , (4)
X, A, N B EEFEAFHREER;ANE
i B E R A BB 0, B AR | FIER1E
FR R ERR | BIRER 0 BRI X AR ¢ WL
WAl e, B i BEEL ABR IR
BRBHRE.

FIFR S R B A S B2 E AR ST e
®,

E = TiIi/r? ’ (5)
Hep,r, HEBSAEREMELR;r, HAKRSHE
RRAS Z (B YRR .

£V EER R BiriE s R i TXeE,

2 LAt
S o=t [ pa=TIZEL ()
aperture r;

Her, D AERSILEER, A, NHTTH B At E).
FIA(6) BIAT R T i BAR S T4 5ME
T RS RE R
1.2 B#RiEZhHEE
Xt F Hin BRI R, T RER A& iR
—BF R PBV SR BRI O , 53 46 B A7 2K 18 BT 4] 2
BEAEREALIT 114 8, 4 L = 45 7 ] AR
LLEAREE RO R R BB AR R, R
XHESIEE R AR T IHE & BAERBUR £ R
ZIW AR R, BAKTT S35 SCHR (7]

2 KFERGRE

140 B LR £ T B R (S RIS L E RS
AIRRIRAONE , A S T B R BOR L. AR LR &% 1B %
JRER L R G BRI N AR R4S B B R B L
QBB , FE XL R 2R A0 B A5 2 8] A X 12 Bl 3E
B ARTER 4ot fa] o9 7B A2 S T b Shi AT e R it
BB T TR T EERE.

2.1 =EFHRH

RS 6 R GE MARARON L) R A B2 B B Y
B3h, #8 5 HARTELL SME T 1 /9 ma DR 5 BUBI4R
AR P B R $ PSF( Point Spread Function).

WEB BEARMENERBE, (x,y) R
HAETVEABRR TROESEALRE W PSF 1 T
B,

(“";\2*("-‘92

€ by ’ (7)

P(x,y) = 3
270 psr

He, (x,y) BT H AR R T BIALAR, HEEEE ;0 psr
52 PSF WbRHEF 2 , 3R PSF ¥ BTE .

£ i — Z 5 A R RS E TR R 5T
AR, BMRUITTHEE R d, (2.,y.) FHEWTH L,
wmE 1 FR.

K 0, T R AT RS B B B BUR B R B

U RSO 0 15 S 2 0 T 2 R G A

%t PSF & m Ll o, R7x.

o BUMHXN - TP ERETE
“EOD” B*# ( Energy-on-Detector) , 3§ X4 B #5 5 7% F
BT OE, R T AT R B BARBER B
tb. oy, 1 EOD #€ , FITFRE,

+';“d (x-1,)2

VEOD = —L—[ e i da

\ 21T0'blur 7!

. (8)
- ¢( )
2 ’\/—2_0-blur
1\
Ly P
d
I xe, ye)
1
2 < >
SN,
oy D NG,y

1 BiEEFE s

Fig. 1 Projection of target in focal plane
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Fig.2 Sensor and focal plane coordinate frames
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Fig.5 Imaging of focal plane simulation for 2nd Sensor
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