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Optimal Parametric Design of CAD Model reconstruction and Rapid Prototyping in Reverse
Engineering by Taguchi Method
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ABSTRACT

The main objective of this project is to applying Taguchi method to find
out optimal setting of parameters for CAD model reconstruction and rapid
prototyping during using the techniques of reverse engineering. Selecting
design parameters for CAD model reconstruction and rapid prototyping, the
experiments are arranged by optimal parameter design of Taguchi method.
The orthogonal array, the analysis of variance and the response table are used

to find out optimal levels of design parameters for CAD model reconstruction
and rapid prototyping.

The application of Taguchi method can help designers to set optimal
parameters for using non-contact scanning machine and constructing a CAD

model in order to generate the minimal shape error and obtaining the more
accurate geometry shape.

Keywords : Reverse Engineering, Non-contact Scanning, 3-D Inspection, Taguchi method
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Fox (T3 % - kg —p) +.. +%n KEF %= B (TS h¥n kEp—n)
L AEn KR S Hox (F]F ek —n)

v T

A= :
izt N

n
N2
W ge= (1 —1)
i=1
485 bk
5=(54.853 16+49.69679+49.6837)/3=51.41122

AFF T 3 fo=
3(54.85316-51.41122)*+3(49.69679-51.41122)*+3(49.6837-51.41122)’=53.31177

BF]+ T 3 fr=
3(50.52719-51.41122)>+3(48.83132-51.41122)*+3(54.87515-51.41122)>= 58.30853

(56.11487-51.41122)*+(50.02945-51.41122)*+( 58.41517-51.41122)*+( 47.67936-51.
41122)*+( 47.8599-51.41122)*+( 53.5511-51.41122)*+( 47.78733-51.41122)*+( 48.60
461-51.41122)*+( 52.65917-51.41122)* =126.773722

Bopd B L DEP]E R BoR 1=9-1=8

AF]F pd B=3-1=2

AFF 357 fo L AT 2 etk IAF]+ f d B =53.31177/2=26.65588

%R #F (F]1FA) =26.65588/3.788305=7.03636

%2 #F (F]3 B) =29.15427/3.788305=7.69586

Tﬁ‘[fk)i (A 7+ endici® ) =53.31177/126.773722=0.4205269=42.05269 %

TE‘}I%)%, (B F]+ enfcie ) =58.30853/126.773722=004599418=45.99418%
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F_

A

A

=59.662735
f 1
B R D Cl=4] 100512 xVe x
neﬁ
19 Ny =% %= /I TS Ao &liﬂEZ%
_I_

foosi, 7o A AT HP v, =23Ld BV A FLREN-

CIZ\/18.51>< 2.365121 x% =3.8201

“1095% T 4 R B S

(59.662735-3.8201) < S/N'+ < (59.662735+3.8201)

55.842635 < S/NI* < 63.482835

#F B EFIREE LAl B3-Cl -DIfHEFF%== > 7 #5 = BRP
T kB E139 A T BRI N 7R B 0 T eh R R B S ke T £ ST

49 F SAElh 4

Exp.| Fl+ &k EfE | | 2 3 4 5 6 Lo | S/Nw

1 15.121(15.121]15.122{15.093{15.095|15.097/15.10817|60.36687

2 |A1~B3~Cl~DI|15.118(15.124(15.122|15.107(15.096|15.098|15.11083 |61.83162

3 15.123]15.121{15.124|15.094/15.094/15.096|15.10867|59.84315

d _r % ¥ B Ao g % 13]39S/N 5 60.36687 ~ 61.83162 ~ 59.84315 % A3\ if# &1
o & enig ¥f % B 55.842635 <S/Nt <63.482835éﬁ§%®)¢\ P FM T UER AR B
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