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Satellite-to-satellite Lidar Imaging Using Reflective Tomography
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Abstract: Taking satellite-to-satellite lidar imaging as application background, an imaging
processing method based on chirped pulse for reflective tomography lidar is presented. In this
method, high precision image reconstruction is obtained by extracting projection data of different
observation angle and using CBP algorithm. The condition of satellite-to-satellite lidar reflective
tomography imaging is analyzed, including imaging resolution, working modes and imaging time.
The results show that, the mode of accompanying satellite detecting in the same orbit plan meet
the requirement of multiple angle detecting for lidar reflective tomography imaging. 0. 1 meter
spacial resolution can be achieved while the range of detecting angle is larger than 60 degree, and
the larger the range of angle, the higher the resolution is. The imaging time depends on the
satellite orbit radius and the range between two satellites. Imaging experiment validates the
feasibility and effectiveness of the presented method.
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Fig. 1 Schematic diagram of computerized tomography
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Fig. 2 Reflective tomography imaging schematic diagram

based on turntable model

2 TR H ARAR X T8 I8 B sl A R IR &
2 L BB L — 2 T AT LSRR X
T JE % A5 B S 2 BT AR AR 35 1 R AT HE S

B B bk b & A5 o ik Uk

sH =AW exp (2x[ fott+yt?/2] (3)
P fo R By PR A O B FEIE K
SHE S K BIE  Bk vh SERE N T,



50 ot T

¥ i 12 %

2 B IR R B RS (g s 30) G Y
ThCTAT 0 S5 [l A5 5 R A

ro(t) =alxy,y0 )A(t*zfo )exp {iZn[f} (t—

ﬂ%)+%7@—2?>7}®ﬁy 4)

C

K ala yo) TR Z s AL B AR I R R Fon
S E IR o AU,

B 2 AT, B bR b5 K B R A AR 0 a5 0T
— BELLE IR e 1 B9 %ok T 2 B s AR L 5 9
AEME— S HL. B, B B A H AR
Ry~R+y,. 2% (). & p,(y)N 0 ML B K
WERSMERH a (. W y SHSFSULER
EZ T B a o, ) TE 0 J5 ) y 7 B E %
el W5 AL TR Bt v BT X SR
5 TR0 AT R A

rl(t):pg(yo)A<t—@)exp {iZn[fc<[—

2<R+y<)>)+1y([_m>z}}dy (5)

c

N

I 155 0 A6 - B R 25 1 40 28 B
D750 B 13 5 27 B 8 1 Bk o 4
e

R =p o Tysin e[ T, (1,520 ]

. 47[ . . 47‘( 2
exp 17](('3’0 exp 1CTYyo *

exp {714;](}3)0}(313/ (6)

daX C6) Al A, AF e A5 B R E AR S, =
—27yo/cHEHY sin ¢ RZAE kb, Bk b g EE R 1/ T,

HY TR FH AR AR T A B2 R A, 220 W A A 331 o X
(6) IS A4, 26 15 .

A CFO=T,| psCyo) || sin {T,)(fﬁ@)]\dy %8

B H AR T A 2 B AR A [ AT
R e A P2 AE B A E 0 L SEBR AR B 0] 315 5
Ak BRE f 4 4515 B AR R

r(f}):.l'Tp\pg(y)\\sinc[TP(erzcﬂ)}ldy 8

A B3 XU A RO L 20 C8) AT T, 22 ]
WAk B i A S R A 0 R S H R B %
T B g 1% L R L 9] o 7 B 1) 2 B K e T 4
Ja sin e PRAE ko AR DR g mT DA e X (8D 1Y
AE PR 2 H AR AE 0 1 R B K.

A AIHLL 2 = — 27y /e I (fO HRUAR
R RAE

NS D =Ty | po (o) | dy €D

FDRIR yo Ab H b B R53A10 BR B B B8 S5
fr:*Z)’yo/C ) B 46 15 5 B W& (BB LE B R Yo B
BRI r(FOUT f R SE — /2y 0] 15
S WY I 2 ] ) H bR AU

Py(y)=1p,() | =r(yly=—cf/2p/T, (10)

HEZEEN G RL, hT R B AR T
K FE Sl T LAAS B A W) A B 0 #8005 B0 S il X2
AL, AN TR A RE B 5 5 B0 e b B AT S B IR Y
H .

AR ] 28 4 U AR 5312 (CBP) SE 3 H A
G TR L A AR R R A Greos gorsin @) b
f9 H AR B S FRAER AL R T AT 3R

‘\6
a(rsg) :kglpk(y)hf(rcos (=0 —y)dy (11)

ANy Fm B MR P ()RR kA
JEI BB he C ) Fon B R EGE RIE P A
TR R 1) B Sl 2 0 v

3 EXEMATERHETRGESHT

3.1 BBHHE

PG5 W 5 T 3 B S T £ T P B
S F WO T 15 I S J5E T IR A B 5 i o L ke T
SO T T TR R D 30 A 0 % R AR
P T 191 A I OB 11 4 W 2 ] 1 455 M0
457 9 1 R 1 ) 31 5 40 7 I 19 T R 2 A ) 45 15
U RSB O 5 A AR £ MR L O T R
3ot 38 B BT A9 3

S0 5 ) O A4 9 A0 S R A
TS R

alro@) =L TP ¥ b (D ey (12)

B 2T B 23 B AT U i H AR 1) a5 T H
BREOIN LA 34, iy X (12D AT A5, (R B AR G T Y i 4
oK RO A bR 7R

A9
p(r)z%ﬂzf(rcos (p—)Hdo (13)

P (13) m R, BEAE R H AR A 145 10 0 A 17 L
R 218 D82 PR RSORDULIN 1y 52 38 FRLR /N O 1 U O
B A S JEATT LRI 0 R S O A S RN R R
XEFHEE S 0. 1 m AP BRAR A1 H AR B #EAT 05 5. 38
WAV 1.5 pms RIPHF 545 5882 GHz, >R T 4L
AR R-L B4 pR B 2% 8 B R BB AT R T AL
NS [H] 3 e A LA R ] 3. 14T 4.

Hi 3 T 4 R WL A RS B B 5 )2 A
R BE B 73 B AR TE O, Bk 1 05 L 1) 73 B ROR
ZING SRR DR A AR ARV A AR B S T R
I 11 B B0t B A5 5 B 7™ A g Ph 38 1 5 7 2 R0 1)



14 BRI F  BLXT R WOLE 1K SR AT AR B AR R 51

-~ —
> P

(a) 2A6=120° (b) 246=60°
B3 f RN A EE R R
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Fig. 4 Azimuth imaging at different range of projection angle
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