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Abstract: Airborne LiDAR system is a multi —sensor integrated system, including laser scanner, global
positioning system, inertial navigation system, and so on. One of the key point to obtain high positioning
accuracy of laser point cloud is the airborne LiDAR calibration. And the installation angle error of laser
scanner is one of the main factors which influence the measurement accuracy. Based on the working
principle of airborne LiDAR system, a domestic medium range system Mars -LiDAR was developed.
According to the error propagation law, the effects of measurement error and hardware installation error
were analyzed. A method using different calibration field to separate installation angle errors between laser
scanner and inertial navigation system was proposed. At the height of 3 000 m and 4 000 m, the high

positioning accuracy was obtained, satisfying the specifications of data acquisition of airborne LiDAR.
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Finally the test data verified the utility, reliability and feasibility of the error calibration method by using practical

engineering application.
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Fig.1 Photo of Mars—LiDAR system

| Mars-LiDAR system |
[

S I I N . I 1
[¢]
- o s}
o o o =
& = %) =3 g
1=}
el | E18] 5] 23] o] |2
5 =3 g > z > =| |2 ©
Sllellesl o2l =222 =
@ @ S o @ 5 £ = a
@ pis T a > = g = o =
o = 9 5 ] S e - g
= o < o= =] ] ) » Q
w © o ] OB o
@ @ 2 a v < j=d = g
= « o g % @ o > 3
| |2 52 < 2l |g<)| | =
v = 3 % 5] S = s »
@ 3 b4 = 3 =5 | = <
< 5 a @ o B < =2
P =8 (=] 7
a ° © @
a =] = <
g a 28
[¢]
=]

< 2 #l# Mars—LiDAR 3 5 20 i ¥l

Fig.2 Function constituent of airborne Mars—LiDAR system
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Fig.3 Work flow of airborne LiDAR system
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Fig.4 Map of the error relationship
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Fig.5 Peeling—off of the pitch angle by the use of roof
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Fig.6 Peeling—off of the roll angle by use

of the ground plane linear abjects
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Fig.8 Skew-line offset diagram of the ridge house roof

before calibration of the pitch angle error
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after calibration of the pitch angle error
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Fig.11 Building—offset points cloud of the air stripes

in the same direction
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Fig.12 Coincidence points cloud of the buildings

after calibration
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Fig.13 Aerial photography image

HiTEL 14 AT LU Y 0 2 A A A B - 2% O Al

W) S AR NI R R AN T T
DL S 7 2 /N 55 00t A S (bR A —

N S ARG Y = E W,

ROERES,
i DLARAT o

VNS TIR(E

H B — ARy, 5 % br

/NI 55 01

(a) HE A HT P AU 1Y S o

(a) Points cloud of 2 stripes before calibration

(b) #H4J PIA& WLAR 19 =

(b) Points cloud of 2 stripes after calibration

(c) KA i X o Ry il R P (2 Sy Ak BT, A7 D Ak B )

(c) Partial-enlarged comparison chart (left for

the pre—processing, right for the after)
P 14 A A8 2% LY 25 R A RIS 28OR X L
Fig.14 Comparing effect of the points cloud of 2 neighboring

stripes before—and—after calibration
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