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3D reconstruction of range scanning synthetic aperture lidar targets
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Abstract: Fine imaging of long distance targets can be achieved by the synthetic aperture lidar (SAL).
Due to the principle of range Doppler for SAL imaging, loss of altitude information is caused by the
mapping for ground scenes to the imaging plane. A 3D reconstruction method of range scanning SAL
was proposed in the paper. Multi synthetic aperture images in a certain scanning angle range were
obtained by the range scanning SAL. Then, the 3D reconstruction was conducted through the overlap
imaging of adjacent strip images for targets. On the basis of results simulated by TerraSAR, the 3D
reconstruction for targets was realized using the range scanning SAL.
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Fig.1 Principle of Scan—-SAL imaging

A CATEEE R v, M2l 56 B H, GEE 7 A 1)
KN 0, . FE AN 6, ,Scan-SAL ]
a2 O RHESY R, T Scan—-SAL 4
T HE S, Scan—SAL 7E 5€ B F I £ 3 Hh i
KAT Ty s S R R 2 LS<RO,, I Scan—SAL
FAH G 8 e AR AT G F TS Oy
_H _ Hv_

rE 0F
14

1.2 EEZEEHER
SAL FC1% LA 5 2 6 B B - 2 B 4, )
el 2 B, P W B — A SRR (XY, Z),
SAL Je2 ok L AR 0 25 T A BR R (X LY Z,),
3 5 5 07 £ GPS ASBRTT LIS R 25 A
P IR, U R 15 6280 (1 B 130 46 7
(X,~X) +(Y,~Y,) +(2,-2,) =R, 2)
LET-E VRO IR T | B E S W |
T P S 4 4 K DU (I 1 5 R 2

2
X=X +V t+a t

(L

w=

Y=Y, 4V, ta (3)

2
Z =Z,+V t+a_t

0330001-2



ik A

%38

www.irla.cn

% 48 %

XF BRGNS, PT RAAS BT 5 I 2 R B
JEWV,V, VORNGEE (a,.a,.a,) , 183 Z 2 GPS AR
X IO I 22 3R g A5 31

I 2 SAL MIHL AR LA 56 5
Fig.2 Geometric relationship of SAL side—looking imaging
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Fig.4 Process of 3D reconstruction for SAL target points
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Fig.5 Homonymy points of image matching
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Fig.6 Projection displacement of targets relative

to imaging plane
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Fig.7 Displacement deviation of azimuth pixels statistics

for target A and B
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Tab.1 Space coordinates of target points

after calculation

Point number X coordinate/m Y coordinate/m Z coordinate/m

1 614 340.668 3455 441.762 58.816
2 614 440.240 3455 329.245 58.348
3 614 115.634 3455 041.481 59.772
4 614 014.071 3455151.011 59.582
5 614 840.452 3455 317.399 53.894
6 615 015.637 3455 469.875 52.199
7 615 099.336 3455 380.336 53.066
3 614 921.556 3455 224.616 54.885
9 612 246.266 3457 080.933 78.261
10 612 577.079 3456 693.228 77.966
11 612 504.385 3456 632.123 78.116
12 612172.518 3457017.720 78.090
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Elevation to projective plane
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Fig.8 Results of 3D reconstruction for targets
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Resolved target Elevation to projective

Side—looking angle/(°)

altitude/m plane/m
10 0.009 1.889
15 0.013 4.193
20 0.018 7.319
25 0.023 11.172
30 0.029 15.636
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