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A waveform matching-based method of improving laser footprint
geolocation for GaoFen-7 spaceborne laser altimeter in
mountainous areas

WU Yu', WANG Heng', HAN Qi-Jin’, LONG Xiao-Xiang’, MA Yue', LI Qing-Peng’,
ZHAO Pu-Fan', LI Song"
(1. School of Electronic Information, Wuhan University, Wuhan 430072, China;
2. China Center for Resources Satellite Data and Application, Beijing 100094, China)

Abstract: This paper proposed a geolocation method for laser footprints based on the waveform matching. Specifical-
ly, for a single laser footprint, the simulated waveform based on airborne lidar point cloud data as prior measurements
was matched with the captured waveform of the Gaofen-7 SLA. Within a laser track, the correlation coefficient of the
matching results in successive footprints was calculated to further estimate the laser pointing and ranging information
and re-geolocate the laser footprints in mountainous areas. A study area (the Utah State in USA) with local airborne li-
dar data was selected to verify the proposed method. With the mean surface slope of approximately 20°, the elevation
accuracy of GaoFen-7’s laser footprints were improved from (2. 45+2.93) m to (0. 27+0. 61) m, which proved the ef-
fectiveness of the proposed method.
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footprints after waveform matching and their superimposed re-

Three correlation coefficient contours of single laser

sult, (a) oblique distribution of correlation coefficient, (b) verti-
cal distribution of correlation coefficient, (c) transverse distri-
bution of correlation coefficient, (d) superimposed result of (a-

¢) coefficient contours
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Fig. 6 Correlation coefficient accumulation contour diagram

of 41 laser footprints
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T AR AN AR A ] DL S 2 T B ) e A I
20 43 W e ARG 8 A 2 O G I A5 %) I BT Can 5] 7
(a) a7 HEARIC A PO OE IS L 3231 7
I B i IR 228 1 m Y 5645 567 5 20k
JED 5, 6T 7 B A5 B ST 1% DEM AT [l 6 % % 4n %] 8
JiR :

h T I EES , DEM AL T AR AR OIS
AL B A 0 Y 80 mx80 m AL [, JR IR I Jy B 4%
ORI R R A v SISO [l I B L D R R
PO I v B A T R o i A B I RR S B 1 I P
Oy FRAE AL Bl R R PR T B A Y B
G, L EF AT DIBH A PO I 3
S B A 2 W AEERAE , b DG BE N & A — S
Mink, EFME B E 4, GF-75 B O & ik
ST B 2 3 o Y A3 A 1 T SRS, — R LA A
S5 R [ 19 B ] B 00 S AR A SR 1T S B e
fr A o RO A AR T U R B RO B O o
A 2 14 (R0 W TR - M ¥ B O I ) 0 £ RO U
By, DT S S80I A T B, e X R B0 v R A



6 8 2% T W DB - 5 S RO 5 (L M B 5 7 e 5 1059

2035
2030
g
g
B 2025 5
] =]
3 2020 £
= =
2015
2000
200
[ — Observed
180 — No.l component|
| No.2 component|
< 160F = B i S
3 - FTT s <
g 1aof Sl AN |
Q ot {
|
=120 el L

100

80

Relative time/ns

(b)
2110

2105
2100
2095
2090

Elevation/m
levation/m

%)
S
o
W
El

2080
2075

f Observed
‘ ~—No.l component
160 - H No.2 component
| |~ No.3 component
] / “ No.4 component
5 l4or [ \ No.5 component
> 11\
%D |
5 120 |
100
1 1 1
800 100 200 300 400
Relative time/ns
(d)

8 e PR BEROE RO FUE B (2) 564 5 HOL M
DEM, (b)564 5 #OGHH 5 S0 19157 5 70 I, (¢) 567 534
JEHA L DEM, (d) 567 530G A i S0 10130 55 0 g B
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Table 3 Elevation residual of laser footprints in Wyo-
ming State
e Zﬁiqtﬂ‘é%ﬁ *ﬂﬁ%}ﬂiﬂ)ﬁ% e
5% 2% /m FEFk 22 /m
370 1.682 2.363 2
372 0. 350 -0.782 5
374 3.739 2.600 5
375 -0.719 -2.991 5
376 -0. 049 -0. 726 3
397 2.472 0.926 5
399 -3.422 -3. 160 5
400 -1.014 -2.925 2
401 -0. 692 -2.241 2
403 0. 364 -1. 165 2
SFEE /m 0.271 0.810 1
RMSE/m 1.921 2.196
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