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Summary:
1. Validation of the scanner and improvements of the scanner

The possible causes of systematic errors were 1) adjustment errors on the focus of the
projected laser, 2) unstable motor speed at the startup, 3) adjustment errors of range
finder modules, and 4) low S/N ratio in the peripheral area. After solving the above
problems, the body dimensions of seven dummies were compared again.

Errors were reduced for most of the dimensions, but in several body dimensions
errors were increased instead of reduced. The main cause of the errors are considered
to be problems in data merging, namely the calculation errors in converting the local
coordinate system of each range finder to the global coordinate system. The final
scanner was produced improving by 1) change of scanning laser direction, 2) change
the number of laser slits and 3) change the CCD camera.

2. Making of the calibration gage

The calibration gage was a rigid object with markers, circular gray seals of 9 mm in

diameter. The markers were pasted accurately on a rigid object at intervals of 250

mm for the horizontal direction and of 100 mm for the vertical direction.



3. Software of operating the scanner

The extracting landmark coordinate program has the problem of accuracy detecting the
center of each landmark seal, so we change automatic to manual operation.
Shape-calculate program has the semi-automatic way about detecting the area of laser

slit scanning.
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L1/14 L2215 L3/Lé L1714 LI L5 L3,/Lé
1 0.05 -1.13 -1.22 0.57 2.23 1.54
2 0.49 0.53 0.14 0.83 1.95 1.64
3 -0.66 0.28 0.33 1.60 2.04 223
4 0.13 -0.67 -0.73 1.24 1.44 1.33
5 -0.83 -0.85 -0.27 1.40 1.20 1.91
é -0.52 -0.56 -0.79 1.07 0.54 0.53
7 -0.04 -0.36 -0.64 1.74 1.04 1.42
8 -0.07 -0.26 0.22 0.56 1.67 1.01
0 1.03 0.52 0.70 1.39 0.77 0.76
10 -3.08 -2.85 -3.47 362 506 508
FTd—32 B ATEORGROERR250mm 3 LT
AT Mo METH FEATRE TR
L1-2/L4-5 | L2-3L5-6 | L1-2L4-5 | L2-31L5-6
1 57 -1.47 1.51 1.47
2 1.54 1.56 1.57 1.72
3 -0.63 -0.41 1.58 1.96
4 3.33 -0.51 3.33 1.21
5 -0.22 -0.47 0.70 0.85
é S @0 2.03 2.02
7 -1.43 -2.35 2.45 2.68
8 -1.24 -2.24 fid 2.43
9 0.32 0.95 0.65 1.08
10 -4.62 -4.74 4.62 4.74
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3 -0.51 1.76 1.37 0.72 1.93 1.67
4 1.12 L& 3.00 1.12 2.00 3.00
5 -0.95 -1.92 -3.13 1.24 AT ila
f 057 -12.47 -11.90 0.78 12.47 11.90
P -1.02 -4.17 -3.23 1.03 4.17 5.43
8 -0.65 3.69 2.93 0.99 3.a7 2.93
9 0.33 0.24 1.16 1.01 1.02 1.1
10 0.25 -5.99 -5.69 1.15 599 Bl
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