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Research of a novel 3-D laser scanning system

DU LiBin, GAO Xiao-Hui, XA Jin-jun,LJ Hong
(Robotics Institute, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Based on the passive bot, a 3-D laser scanning system is put fovard, the princip le of the system is intoduced
The 3D coordinates are derived according © double-trigonometry method The selfsleaming algoritim of the netvork based on
generalization ability has been developed © calibrate the 3-D laser scanner /A \teacup cover is scanned with the measuring system.
The measuring precision is less than 0. Imm. Experimental results piove 'the effectiveness of the measuring principle and the
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reliability of thismeasuring system.
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Fig 1 3D laser scanner
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Fig 2 Principle of 3-D laser scanner based on double-trigonometry method
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Fig 3 Device for 3D laser scanner calibrating



368 Wk

A 20054F 8H

8 PS8 J7 8l Bk s — 20 brE e b
HIRERPRIC S B T ARAR & (%, v )RR R AR CCD
ARG ARRR b (U, w)IESE R R A BIVE AL
W2 B i HE R BT N o A BeFTET RO 20 () BE
smm Y 67 B VRN RN I , S PSS B B[] IR
M Amm BIEREE 504K, T MG EAEXT BLAT 1000 % £
pCup, ORI 6 (i, vi) o PRESEEINE 3R o

HI A4 (BPAL Y ) B B A E 2t 18 i
REJJFIANGIRE A 5 SR X — S R B8 T s
FIIER : A — B2 AT 4 LB RS2 T i 215
L BT LME R BB — AR R A R
LR T R F 22 IR R IR N5 B A afiR g3
AN 3E AR REMEIHE . BESEZRIRT A
AR F—E T R A G . MZSRAT
RGN B FREA e &I M A ZIBSE
LT AR e PR B T AE X FR Y Signoid BR 4K, 8 E A
FREIH 10008 BRIV EINZRFEAR TG REE S /Y
BEUZR SAREER b (up, ) PE R IZSHT N R L i i
HEARR t (x, y ) TEAMZESH SOREA R A M 45
W28 AR S AR 2 A 221 B M4 AR A
BHEEH ERIBUE BB T A REARZE TN o MZEAL
RE2 S B B:R H LevenbergMarquard i Ut
LM S i Rk i SOH I B BE A w0 <P
PR SO B R R A R R . v EE D
A ARG P B/ N e [l B AR T B : | I TR ) 2%
2 S T B PSR o

input layer hidden layer output layer

Fig 4 The structure of neural netvork
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Fig 5 Leaming process of topological architecture and weights of the neural
netvorks
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Fig 6 Picture of teacup cover
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Fig 7 Reconstruction of teacup cover
a—points data of teacup cover b—reconstructed model of teacup cover
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