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Development of low-cost 3D laser scanner for geographical surveying
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In this research, we propose a low-cost 3D laser scanner for civil engineering and construction fields using
robot technology. This system consists of a low-cost 2D laser scanner, a rotating table and an actuator, a total
station, an automatic level, a tripod, and several corner mirrors. By rotating the 2D laser scanner which is
detachable from the total station and the tripod around a vertical axis, 3D range information can be acquired
at arbitrary positions owing to its portability. Scanning positions are precisely identified with the total station
in a same manner with a geographical surveying. Thus this system is easy to use for workers who are used to
dealing with surveying instruments. This paper reports some experimental results carried out in vast garden.

Key Words: Laser scanner, Geographical survaying, 3D measurement, Survey system

1 0000

0000000 0O0O0o0ooOoooICT(oDoboOoOoo)o
0000000000 oOooOoooooooooo 1o
ooooOoOooooooOooOoooOoOooOo3o0oo0oon
boooboobooooooooooobooooooooan
ooooooo300000o00oO0o0oooooooooo
gobOoooboooooocoooobooobooooobooon
gboooooooocoobobooooooooooan
0000000000000 O0GLS-1500(0 000 )0Leica
ScanStation C10(0 000000 D0O0O)00O0O 300
goboooooooooboooooooooooooood
goboooooocooooon

gooooooobooboobooooboooooo
goboboooooobooooooooooooboooooon
obobOoooocoocoocoobooboobooboooooan
gbooooooooocoobooobooooooooooaon
gbobOooooooooobooooobocooooboooooon
gboboooooooooooooooboboooaon
gbobOooooooooobooooobocooooboooooon
0000000o0ooooobooooob0 200000000
gboobooooooooooooooooooooooo
gobooooooboooooboooOoooobooooooon
oooooO0oOooo0ooOo0oO0oooOo30c00oo00ooonn
oOooOooo0ooOoOooOoO0oO0OooooooOo 30000
OoooooooooSICKOoOoooooooooooo
oo3booO0oO00oooOoooooooooooooon
goboboooooobobooooooooooobooooon
goboooboooooon

2 000000

O2100000000000000C00O000O0O0C0OO
Ooooooooooooooooooooo200000

Fig.1 Low-cost 3D laser scanner for geographical surveying
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Fig.2 Components of the laser scanner

Fig.3 Laser senser and turn table

Table 1 Specification of LMS151
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Table 2 Specification of GPT-9005A
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Table 3 Specification of ARS-136-HP
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Table 4 Specification of AS-21
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(b) Partial view of 3D models

(¢) Total view of 3D models

Fig.4 Measurement experiment and 3D models (first day)

1B B AR (&)

\ B|E 560mm
$ \

26[E B O AIFER (FR)

Fig.5 Modeling error before and after the movements
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(a) Partial view of 3D models

(b) Partial view of 3D models

(c) Total view of 3D models

Fig.6 3D models (second day)
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Fig.7 3D models (first and second days)
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