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Abstract
In this thesis, Real-coded Genetic
Algorithms (RGA) are combined with a

web-based computational platform to implement
a web-based mechanism synthesis system.

The increasing complexity of mechanism
design optimization and trends of global
collaborative product development result in the
intensifying demand of a web-based optimization
platform which can perform computation
efficiently.

In view of this trend, the established system
can not only take design inputs through the
World Wide Web interface, perform background
computation in batch, notify users in email and

review results with 2D/3D simulations on
demand, but also allow developers to take
advantages of cross operating systems and
modular system design.

In order to further integrate the synthesised
results with other computer aided engineering
and manufacturing systems. In this platform,
AutoDesk Inventor® linkage parts and assembly
files can be automatically generated according to
the synthesised dimensions. Users can then
download these files through web-based
interfaces.

To the end of this thesis, three existing 2D
four-bar linkage examples with 10-point and
25-point path generation mechanism test cases
are used to verify the effectiveness of the
accomplished system with good accuracy.

Keywords:Real-codedGenetic
Algorithms ~ Mechanism Synthesis + Web-based
Computation Platform.
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¥ 3-72D & f§ #HH0%
3.5.1.3D & 80
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=

=

e
o
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CAD Server
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BE-ER do

Axy N LT d1
2 T2 £ R do
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JLRERE R RO A d2

link EEZ LR d3
fit7 LR d4

£ ¥ Autodesk Inventor fx#sR|i# * PHP #1
BN (16) kid i

new COM("Inventor.Application") (16)
BEFEEES (17) Bz sz hi

$Inventor->Documents->Open("part_path")(17)

o AR (16)~(17) B gcfdier
35 S M LAEH T

il SR

$Inventor->ActiveDocument->ComponentDefini
tion->Parameters (18)

$objParameters->Item("d0")
(19)

$objLengthParam =

;‘Z'/H’\F‘ —i'}_ﬁﬁxf g iR —Tﬁ‘;f])‘ ﬁ;@ BT AofE
X 0) £ (21)

$objLengthParam->Expression = "# if i* & <"
(20)

$Inventor->ActiveDocument->Update ()  (21)
3MFHFRE 2

AL AEIRR —‘*‘ —f~ - AN
B }kﬁ’.ﬁ; SR NAR AN
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DNS & Web
Frontend
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AutoDesk Inventor

DNS & Web E|
Frontend

RS 2R T
FrEEEEYE

EEEERF
(R, TR, 2P FEREE)

SERFIRAL

DBMS & File
Server

W41 &% %z gEnse

4.1.% |-
RFE A R [15] £F L5 10 g
@ﬂ“»%}%f?é‘« X o GrB 4-2 From oo (2 H '%Izi‘;?\])‘ R
T E A SR B R (BRI we DA Geneticalgorithm

FEL TS, LRtk SRR TRt -
Mame(fERE) : Justin

Email{EFEH) : |diy@mde.niu.edut
Total_error($82RE): 005

N_pointi3#Es) : (10
Target Point{(FEFE5):

%10 10 y10 10 P
Mesxt

m4-2¥‘?3\¥5§vﬁﬁﬁ%%ﬂ
Name : Justin ;
Email : djy@mde.nfu.edu.tw ;
Total_error : 0.05 mm ;
N_point : 10 ;
Target_Point : 4o 4-1 #7571 o

% 4-110 BREF FBAHE

Ponitn |12 ]3/4|5]|6|7|8[9]10

x-(mm) | 1 314(5/6|7|8(9]10

2
y-(mm) | 12314 |5|6|7[8]9]10

At —%"’%s\ % - T]}-H;E}? s H- ¢ e F] - 4t
M B EE Y RSP § IR
HAiE 8 22 o 4-3 977 o

www.-data Fig djy E

Justin BETERTT R EEEETE R, DAEMIREUT!
SET LSRR A B A

g8 ux

www-data g djy =

Justin SEETEAT ) BEERTIS DA TSR]
FREA TBREERR:
2OBREEE:
hittpeifkmol3 mde nfu.edu twiga_wpdmfauto’mechanisms_applet_2D/2009121610128 htrn
IOBREEE:
httpeifkmol3 mde nfu.edu twina_wpdmfauto’mechanisms_applet_30/2009121610128 . htrn
e
Bl 4-38 5 % 32 it il o o
EXENNE TR T 3N
r1 = 60.755mm .
rp =12.1087mm .
r3 =89.275Tmm .
rs=123.6762mm .
rs = 60.1553mm .
B =49.6249° .

0 = 8.6378° .

TR BT RBPE R SR ded 42

242%0- BREF IR FREL

©3 W ER | AL (mm)

(10,10) 63.462176 0.012258
9,9 77.962308 0.000713
(8.8) 90.025089 0.002906
(7,7 100.428335 0.000495
(6,6) 110.403938 0.002863
(5.5) 120.518948 0.003708
4.4 319.060798 0.000953
(3,3) 140.884102 0.004365
(2,2) 151.909367 0.007729
(1,1 162.700667 0.001890

Gty RS 45 A&
Fit = 0.025748mm > i3t s #72% 3+ 1 0.05
mm ; F|t s RGA ¥ b5 5wy |
i EEFA AR R FBEE LY A
B WAL 2D~ 3D # S RCE 0 4o Bl 4-5 -
4-6 #i7 > B 4-4 5 RGA Jcai®s > Bl 4-7
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% Invertor #= & @ o

Genetic Algorithn convergence
-labe1=Generation, Y-labe1=Error_Nuneric)
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4.2.% 4| =
TSR (8] £ F TR 25 B
WAL A doB] 4-8 AT o @ .ﬁ%?\])\ A
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Email :

R BRI RERE A EHE weblEENTT GeneticAlgorithm
ST TSN, LISERR LI Rt
Name(8AE): |Justin

Email(FEF#iE) : ?djy@mde,n!u.equ,t-
Total_error(f85R%) : 1

N_point(#E2k) : (25
Target Point(E3E5):

%1453 y16.75
%2 5.07 y2 6.85
%3 5.44 y3 6.84
%4 5.89 y4 6.83

41 Y5 6.
%6 6,92 y6 6.58
%7 7.03 y7 5.99
B 6.95 yB 5.45
%9 6.77 y9 5.03

x106.4y1046

%12 5.43 y12 3.

Next

%11 5.91 y11 4.03

56

%13 4.93 y13 2.94
%14 4.67 y14 2.6
%15 4.38 y15 2.2
%16 4.04 y16 1.67
%17 3.76 y17 1.22
%18 3.76 y18 1.97
%19 3.76 y19 2.78
%20 3.76 y20 3.56
%21 3.76 y21 4.34
%22 3.76 y22 4.91
%23 3.76 y23 5.47
%24 3.8 y24 5.93
%25 4.07 y25 6.4

A

W 4-8 R EA G W~ Rk

Edsion ;

justindjy @ gmail.com ;
Total_error : 1mm ;
N_point : 25 ;
Target_Point : 4% 4-3 #¢7 o

% 4-325 BRIET KBLAE

Ponitn | 1 2 3 4 5 6
x-(mm) | 4.53 | 5.07 | 545|589 | 641 | 6.92
y-(mm) | 6.75 | 6.85 | 6.84 | 6.83 | 6.8 | 6.58
Ponitn |7 8 9 10 |11 |12
x-(mm) | 7.03 [ 695|677 [64 |591 543
y-(mm) |5.99 |545|5.03 |46 |4.03|3.56
Ponitn |13 |14 |15 |16 |17 |18
x-(mm) | 493 | 467 | 438 | 404 | 3.76 | 3.76
y-(mm) |2.94 |26 |22 1.67 | 1.22 | 1.97
Ponitn |19 |20 |21 |22 |23 |24
x-(mm) | 3.76 | 3.76 | 3.76 | 3.76 | 3.76 | 3.8
y-(mm) | 2.78 | 3.56 | 4.34 | 491 | 547 | 5.98
Ponitn | 25
x-(mm) | 4.07
y-(mm) | 6.4

g R - B KT - 4
i AR E Y 0 FE AP B pEn i
Wl == dofl 49 77 o

2010 International Conference on Advanced Information Technologies (AIT)



2010 & Fa it R i 4

admin@ga.mde.nfu.edutw Fht # BRHOEY G EE v

Edsion BREUTHEERHES, BARRIT
£ LSRR A B R

OB HEs

admin@ga.mde.fu.edntw S84 5 HRIEEEH

Edsion 8T MBEERR 2R
FEETIIERRELR
httpfya. mde. nfu edu tw/auto/mechanisms_applet_20/20091031 165249, bl

$EE Yz

m49s~$ﬁi‘f"’i

B R R
= 9.65mm :

1y = 2.5086mm

r3="7.86Tmm .

r4 = 50.408mm .

rs = 120.96mm .

B =12.23°.

6 = 10.68° ,

HEE v

dwda

RGBT KB PE R SR ded 44

244 %0 BEF AR FRFL

[} WiE & R | HAEA (mm)
(4.53,6.75) 8.28° 0.384646
(5.07,6.85) 15.73° 0.210661
(5.44,6.84) 24.69° 0.311072
(5.89,6.83) 29.90° 0.266883

(6.41,6.8) 36.44° 0.518571
(6.92,6.58) 48.13° 0.854650
(7.03,5.99) 54.18° 1.015411
(6.95,5.45) 71.35° 0.725776
(6.77,5.03) 84.79° 0.701815

(6.4,4.6) 93.59° 0.543668
(5.91,4.03) 114.56° 0.046342
(5.43,3.56) 127.79° 0.065392
(4.93,2.94) 144.16° 0.004734
(4.67,2.6) 156.89° 0.086967
(4.38,2.2) 166.55° 0.029196
(4.04,1.67) 191.21° 0.057397
(3.76,1.22) 218.56° 0.000394
(3.76,1.97) 194.18° 0.180722
(3.76, 2.78) 282.98° 0.197891
(3.76,3.56) 298.33° 0.138561
(3.76,4.34) 315.34° 0.019683
(3.76,4.91) 325.84° 0.082886
(3.76,5.47) 339.74° 0.006487
(3.8,5.98) 356.80° 0.263167
(4.07,6.4) 1.01° 0.523089

ﬁxfiﬂﬁ?f.‘rfvfﬁff&zq;; 1} B o
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27 gl o 4o 4-11~4-12 #7% o B 4-10 3
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