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A Study on Reducing Errors in Scanning Object and Registration
using a Laser Scanner
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ABSTRACT

This study proposes a method to reduce errors in scanning object and registration using a laser scanner. The
method consists of 3 stages. First, there is an error induced by the difference of the distance between the probe
and the object. It is possible to reduce the error by planning a scanning strategy: object setting, scan path.
Second, the scan data of the tooling ball affects calculating the tooling ball center. A z-direction compensation
is given to calculate more accurate registration points. Third, three points are used to determine a coordinate
transformation on each frame. The maximum error usually lies on the third tooling ball in the conventional
merging method. LSM (Least Square Method) is applied to a coordinate transformation to reduce the registration

Crror.
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Fig. 1 Configuration of the laser measurement system
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Fig. 3 Measuring with various z-height

Table. 1914 & 4= )% A, B C, D, E, Foll A
A7 HA GAAE & 2mATe 23t
WATS o F Utk & 2z 0 & 84mmo| Aol A=
227t 5438 F7MeEE & & Ut B = 44
A4 E T2 HE RPS4500.2 z£208 &R HY
7} 110mn©] X| g+ 84mn o] A= o.x}p7t AAL &

& k.

Tablel Errors according to the z-height

unittmm {| CMM L-S Error S-D
A 13.9968| 14.00364| 0.00684] 0.00306
B 14.0027| 14.00501| 0.00231} 0.00417
C 14.0006| 14.00010( -0.00050| 0.00564
D 14.0023| 14.00017[ -0.00213} 0.00597
E 14.0070| 13.99451f -0.01249] 0.00638
F 14.0021| 13.99853| -0.00357] 0.00582
G 14.0002| 14.03200[ 0.03180; 0.00454
Sum 98.0117; 98.03396{ 0.02226] 0.00418
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L - S - Laser scanner
S + D - The standard deviation
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Fig. 5 Variable quantity of the scan data

Table 2 Center coordinates of each data

unit : o @ ® ©
radius 12.7019 12.7139 12.7272
X -593.0812| -593.0803| -593.0786
y 1149.6671| 1149.6657| 1149.6618
z -457.7791| -457.7936| -457.8087
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Fig. 6 The registration errors in conventional method
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Generate scanning plan
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the number of scanning and scan path
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Fig. 8 Flow chart
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Fig. 9 Optimised scan path
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Table 4 Each error of the registration methods

Unit : mm A B C
Errt();ol(i)xf;gthgaltlirSt 0 0 [0.0157
BT O or %] 0.0343 | 0.0202 | 0.0047
E“‘t’;o;’iﬁghga}{“rd 0.0285 | 0.0268 | 0.0112
Sum of each errors| 0.0628 | 0.0470 | 0.0316

A - Conventional method

B - Registration method z-compensation of tooling
ball center

C - Registration method using LSM
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