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Effects of Laser Exposure Intensity on Dimension Measuring Evaluation
in 3D Laser Scanner
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Fig. 1 Used Surveyor DS-3060

Table 1 Specifications of Surveyor DS-3060 machine

Information DS-3060
Linear accuracy(B89.4)-um 6.4um + L(mm) / 100
Repeatability 0.006 [mm]
Scale resolution 0.001 [mm]
Travel (X,Y,Z) 750 x 1500 x 635 [mm)]
Machine weight 2955 [kg]
Table size 914 x 2159
3D Volumetric accuracy 0.021 [mm]

Fig. 2 Measuring points in block gauge

861



SHUIEE 20124 EA SO =23

| e
=

o
tol

Table 2 Experimental results according to laser
exposure intensity

RSL:0.1 RSL:0.5 RSL :1.0

H|{L|W|H|L|W|H|L W
[pm]|[pm]|[pm]|[pm]|[pm]|[pm]|[pm]|[pm]|[pm]

Average | 49 |25.2194.3|47.7| 22 |93.6|-10.4-50.7| 5.9

Standard
deviation

5.27|3.97|5.56|4.16|3.23|5.32|6.31|8.98|8.99
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Table 3 Standard uncertainty

RSL :0.1 RSL : 0.5 RSL :1.0

H|L|W|H|L|W|H|L | W
[pm] | [pm] | [pm] | [pm] | [pm] | [pm] | [pm] | [pm] | [pm]

1.667]1.255/1.758|1.316|1.021|1.682(1.995| 2.84 |2.843
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Table 4 Combined standard uncertainty

RSL:0.1 RSL:0.5 RSL :1.0
H|L|W|H|L|W|HI|L|W
[pm] | [pm] | [pm] | [pm] | [pm] | [pm] | [pm] | [pm] | [pm]

9.752(9.50219.816|9.535(9.390|9.763|9.996|10.78 | 10.78
4 9 6 3 1 2 3 22 | 22

Table 5 3-D measurement of gauge blocks tolerance
Laser Measurement

Exposure side Tolerance
Height 39.2476 ~ 58.7524
RSL: 0.1 Length 15.6971 ~ 34.7029

Width 84.4834 ~ 104.1166

Height 38.1647 ~ 57.2353
RSL: 0.5 Length 12.6099 ~ 31.3901
Width 83.8368 ~ 103.3632
Height 203963 ~ -0.4037
RSL: 1.0 Length -61.4822 ~ -39.9178
Width -4.8822 ~ 16.6822
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