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Digitization of Unknown Sculptured Surface
Using a Scanning Probe

Ki Bok Kwon*, Jae Hyun Kim*, Jung Geun Lee*, Jung Whan Park**, Tae Jo Ko*

ABSTRACT

This paper describes a method for digitizing the compound surfaces which are comprised of several

unknown feature shapes such as base surface, and draft wall. From the reverse engineering's point of view, the
main step is to digitize or gather three-dimensional points on an object rapidly and precisely. As well known,
the non-contact digitizing apparatus using a laser or structured light can rapidly obtain a great bulk of digitized

points, while the touch or scanning probe gives higher accuracy by directly contacting its stylus onto the part

surface. By combining those two methods, unknown features can be digitized efficiently. The paper proposes a
digitizing methodology using the approximated surface model obtained from laser-scanned data, followed by the
use of a scanning probe. Each surface boundary curve and the confining area is investigated to select the most
suitable digitizing path topology, which is similar to generating NC tool-paths. The methodology was tested with
a simple physical model whose shape is comprised of a base surface, draft walls and cavity volumes.
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Table 1 Hardware specifications

SP2-1 touch scanning probe

Model
(Renishaw, UK)
3-axis measurement
Type . .
Probe Liner & parallel motion
Measuring | £ 4.5mm

Resolution | Im
Spring rate | 350 g/mm = 20%
NC M/C [DAEWOO CNC AV45 (FANUC 0M)

3. 5" A

31 £ 22 44 et 398

N0z 4% dojgd s FEAe
2 2381 AY Bt G4AE 98 8



AZE - AAE - o)A - AT TR - FEAHYFTEA A1 AdE
¢
(a) Surveyor 1200 (b) Physical model
(c) Digitized points
(b) System configuration
Fig. 3 Experimental environment and digitized

Fig. 2 Hardware configuration
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example

(b) Area boundary curve

(a) Z-map model

Fig. 4 Prerequisite information
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Horizontal floor type
Draft wall type

Cavily volume type

Fig. 5 Typical scanning features

Table 2 Overall mapping between

scanning feature and probe path topology18

relationships

Feature

Type Topology

slant floor
horizontal floor
compound floor

Floor type Serial-pattern

vertical wall
draft wall
cavity wall
core wall

Wall type Radial-pattern

cavity-volume
shoulder-volume

fillet
round
groove

Volume type Contour-pattern

Strip type Strip-pattern
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Table 3 Measuring path data Information

Area| Feature Type Point Point interval
Number
F1 | Horizontal Floor 6865 > 0.2mm
F2 | Horizontal Floor 2823 > 0.lmm
F3 | Horizontal Floor 146 > 1.0mm
V1 | Cavity Volume 7645 > 0.05mm
w1 Draft Wall 17010 > 0.05mm
w2 Draft Wall 5408 > 0.lmm
Table 4 Experiment result
Area| Feature Type Path Error (mm)
Topology | Average Range
F1 {Horizontal Floor|j Serial { 0.04989 {0.031~0.122
F2 |Horizontal Floor; Serial | 0.01319 |0.009~0.027
F3 |Horizontal Floor| Serial | 0.10694 {0.103~0.112
V1 | Cavity Volume | Contour | 0.01705 10.015~0.057
Wi Draft Wall Contour | 0.00548 |0.002 ~0.094
w2 Draft Wall Contour { 0.00709 {0.004~0.157
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