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Selective Assembly for Products with Two Performance Characteristics

%) A 7 0] ) Foxn
]

Abstract = 7} dAte] Eold FEe] g WEHA Ho] RE
Selective assembly is a method to find out 2 A oAM= 4 ARPEZE At gloewd =Y
appropriate matching pairs to be assembled to enhance o] ¢t % AA Hrh
the quality of the product. This study proposes an kRl WAl WX A WA oleta ke Sk, A A
algorithm to select and match the components with Zyelojor & F FEo ZEVL U FojHtia
two performance characteristics: at first, the number of g o, o BEES 2= Ao M F2HE
matchable mates are calculated for each components. U= TAolY. & 2YHstaxt sle FEEC A
A matchable mate is defined to be the one of which S o, ZF FEe EAA @& A oW FE
the values of each performance characteristics lie in a 59 & =Y AUE tdFaA = Ao
rectangular mesh originated from the component under o mEka 22014 HEe BEEe 5EAA #E
consideration. And the highest priority is given to the o] drRIXE & F glv A5 & 4 gk
item with smallest number of matchable mates. The o] EAl= dEEA, UMEHIAS wiHd EA 5o
item of highest priority is matched to the one with 2 gt sana]o]l Ao o T =
smallest number of matchable mates among them. To = el diste] &g zrojof gt A= Y7t
find out the mates for the unmatched items, the mesh Zlok WHol HA9 FE AT L Folth
size is enlarged at the next iteration. Beginning with (Alvin et al. [2], Coullard et al. [3]) &y 7}
a small mesh, the procedure is repeated until the mesh oF WAl JEo] 7t & dd& slE Fsle AR
covers the tolerance intervals of each performance o] AojxA Hr} o]} T TS dAst] 135
characteristics. A VCR head case is analyzed. of oy dAFEo]l FEXF Zad oY e
54& A5 wE AIZE e g 7 5 e
1. A& Weks A|AISEA T Aggarwal et al [1] 2 ©]it
(bipartite) U E S| A Al FFZ237Ee] A7) vlo|&
BE AxFTAAME AF ATE ZFolEt = Y (bitonic) &A (Monge) Z¥1& WFHsh= 4§ F
g5 AEHHow FdPsta vk AFY NHEE = & A"E BAste dagEs AAEen,
o]7] el E BA A e g8 = Ao Coullard et al. [3], Iwata et al. [5] & Ewo]H o] 74
FTaotARE, Aoy 8% AdstA AAE A g FFEo] tiete] 2HE A= Ao F-Eol
i gEojHer gtk MEld =Y (selective o] 7§7F Bad A5l diste] dagFS AAs
assembly)> 2 7l o]Fe] FEE XHete A5 =9 ATt
Fo ATt FolE F AEF e FEEY % sk 2Rl Al gk AEE wWEA 8
S wlEl Atz sk Aotk oE 5o AR AE FagFe] A7 Holk ol FofA A dnk
E9l &£HE 2= G, AFEZES Ao 7} (Wattenhofer ¢} Wattenhofer [9]). Thesen[8]-> A1}
7 AAE 7H £ BE v dEste] 2Yete A YAl digk oy saduAa dd4E sol
Zlolth. oA st =HF SAA Aot & tiste] £38S Aelskaith
Eo] AF AEE AXRE 5 A Hrh Aed HEAC gk = vE Wyders A
Aed 29 A4S 1940 FE AF7F o] gk S #-A| (marriage problem)S & F° AUt AEEA=
=,  &@7kEet sigel  AgHoAE " oo Fzhel A7 A2 AdEskeE e &4
(assignment) A2 G HE o] X}l (Coullad et al[3]) E Fotd ¢ e A A" AZEE Tk oA
olefgh MeA I A Wi H WHS A o|th. (Teo et al. [7]) ©]¥d AEZA= FEFETl
Qxely} el ® 78 ¢ Utk 974 & dagh F-E1ke] Ay H&S o2 giAg s
xRl Htolgte AL FAS AAlStE Aol A 2 A qlo], FAA FHtolA E4A Wy
ZHE = FEEY BEE EF ¢ T AW Ha Hlgle] ] BYXE Za2AY WE 4 e A
g FETEE G dvkal 7HA Sl A B ol ARE e vEsA HIEe g8olga
=9 xS AAskE Wolth AeA xylel & 4 vk webA AEEAE 2Rl EAlA F
gk ol A F oAM= FES AT & A7)0 FEY EAAVE HE e A5l €82 + 3
et g gAfel] ol i &S o] F= ARt ohal ek
U FEES LHste WS g5t Atk (Pugh AA7MA AFEH A & AYH 2YFAl= BT
[5], Kwon et al. [4]) 1&u o]&gh o3&l A+ 5427 sl A5 tde= sl ey
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2. 3hte) SAXe oid HEd 29 duF

AF =Ytz 5= 2 X9 Y 7 42 o, m
A Foldoa &2 2y X9 i HA EES x,
Y o) oA RES y ek Sk 9y Aol
ke Y REe SAAE veita aha
:L\:L]jl A m > n oﬂ—_’ﬂ '8]—%}, aga s =
# ZEodx, A8 =9 d&TAL s S (x,
y) 8= £HRS W I xyet | £ AF WSS
of gt} ojgk e A (v, y) 2TS WD
QS o el HES h(x, y)EaL Ak hxi, yj)

| Xi-yj-T | < A,
, o/w (1)
= | Xi-Yj | s | Xi-yj-T | < A,
oo, o/w
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AAJd, o714 (a) 9o A5 olF UWEHNZS max
cardinality #1& YERNIL, (b)) & 2H T A

7} HA7F HEF stazt s Aotk o h(x;, )
ZE (x- y) olgdrzt Bt ojxte F
HojAa g}

AAA S0 Y M h(r,y) = A2
%

Ykl B2 A0l o] gtuf el A AW wt

op o] dRFEAl, AGAY, =FA9, dEAA W
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Aggarwal et al. [1] < xi ¢ y; & A7IAAHE B

date 49 dEves 545 ol&ste] HAn &S
wRE Az el 7 5 e dadss AAEA
t} 183 EFEL nlz v)gujdo] EX ] oo

oF &}, Hfo]EyY o]o]of ghr}i=

Hlo] EYolg} 3 H|&ujgol 3
o] H]Z7Hnon-increasing)E 3ttt o= X HEEH H]
A~ (non-dearcreasing)st A Y, A SHH E71A H]%
&F 3te AdFolth ol x ¢y & A7 &4
2 ZA4dd 45 (@ & (b) & #FE HEFTE ALE
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Z9 (Aggarwal et al. [1])

n x m wolEY A v gude Azka shak
(A= fafi, jl}, 1 =i<mn 1<j=<m 2 D,
1 <j < mntl & A Mgy diZHHd8 A=, al, j],
a[2, j+11, -, a[n, j+n-1] 3L FoF o}t F D) =
afi, j+i-1] ©]aL, Di(t, b) = aft, j+t-1], a[t+1, j+t], - ,

a[b, j+b-1] ot} o] A9 A wjde] FHAan & =TS
Nz A3 (D), Dy, ... Dy} oA B5F Aojzl
o adeg e I HATE obd o] A
rEe XFE v &S wEste] Hav S 73

T AT
Agol= BE {Di, Dy, ... Dunn} = k3L, W ©F
Aviet 495 A (Dt, b), -+, Ddt, b} 2te=
(b-t+D)x(r-I+1) Q1 ¥ Befal 3bxb. 18]l k & B
o] F3+ Wz (middle diagonal)e] A e}l 3AL
=9

5 b= Tpt| = Awen 2 wei

=
2H]E FEFSe] EAgTh oA gl t, Lo E
o] A% izt wid B' = {Dft, s), -, D, s)}
of Hang FEFFRFol EAtAL, s+, .., b 49
4% A vl B" = {Dwa(s+l, b), =+, Distl,

§ PERYe] =AU o9 EE
e ol Wi Bzl &
@ o] b gopd

il

WA AL 4RWOE s 28 wE) of
@A Yrlofl 7 Bwie] izt EaE i il
A 2w go] Hr},

veld WE @7

ofef o] Z7le| _LE}E} t-1+x BEi= s 7F A
V(iy,iy) = ZDk(i)’ Wiy, iy) = Z Dk+1(i)

=1 1=1

ghar b 2w £ s =

t—14ax, if V(s,_,+1,t—14x)
< W(sy_1+1Lt—1+2x)
otherwise

S, <

Lsx—l
(3)°] .

<dl 1> oA A3 VCR F=Z AE CH-13
CH-2 o A8 5 = Aoz 27 100 AHS 7

sto] 29S A HHo FEF 2FE T
t}. 286 Aggarwal et al. [1] & &y 52 @
54X Aot Ago] 7hsstuR, o7 =
EP Z¥"Hs degste] BE 23S Tepdith =3
S48 FE9 290 A" 71Tl vAA Kok
Ag-o= Eow Al AASAY. e o]
AHES 10 3] AAJgE Aol
<3 1> VCR =9l gk FEx3% - EP 541
IH 3= A5

2E | 1E5 | ¥ | 2¥E EP

1 100 99 [99.00% | 0.8011

2 97 97 |100.0% | 0.2297

3 100 100 | 100.0% | 0.8979

4 95 93 |97.89% | 1.0099

5 96 96 | 100.0% | 0.3614

6 78 70 | 89.74% | 0.7955

7 96 95 | 98.96% | 0.3530

8 96 96 | 100.0% | 0.5287

9 95 95 | 100.0% | 0.4329

10 95 95 | 100.0% | 0.2016

AVE 94.8 93.6 | 98.56% | 0.5612
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w2 £FEO] o= Ax FE 9
ANM A 25 Fol= Zle| Fasi
2 Ao e X 9 Y #he A7 A=
Sk 2 max{min{X}, min{Y}}E -3}aL, ©]
7 &S AYE e Ady-EFEY A
© FEE AdA7Ie HHES 488l
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ro rlo S it

il o

o dolgel tte] o]sh @ xX

z3g 7@ Aol

<H 2> AL e AAT HE 2T
A

.. #Zeq AA AAR
22 |TET 2qa [ AdA | 205 | AdR
1 100 77 0.3173 99 0.8011
2 97 97 0.2027 97 0.2297
3 100 97 0.8362 100 10.8979
4 95 87 0.7781 93 1.0099
5 96 91 0.4584 96 0.3614
6 78 76 0.5816 70 0.7955
7 96 92 0.2080 95 0.3530
8 96 94 0.6211 96 0.5287
9 95 95 0.3615 95 0.4329
10 95 95 0.2101 95 0.2016
AVE | 94.8 90.1 |[0.4575| 93.6 |0.5612
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2005 59 139~14¢, T&Hdgtw

o714 ol Fhsd A HEY F7h He pER
B 23S AN Ae REETES T8k 9
grolk AuA o] A5 & PEo] A ¥EH =
SE A S e RESS B 239 737} 2ol
S Hug RERGE S 2FES 2 5] A5t
= bs @ 4t 42 RERE /185 Folahi Aol
nREEE 8] gzl T, el e el A Al SE
o] 2 1Bk O Fhste] sk AL AR A At
Mo BEY 278 5 YE /1908 B AUES F

B A M= oA AoksE 18w S VCR 3
TR Eo| A 8319t VCR 3 & VCR A E A 7] =
I AAE GeEteE 7HE T o3 A BEeld, 71 S
ARG A Tk 2P S HFT HEA F4
S AL AWl 2 upgoletar sk}, A A TV A CH-1,
CH-2 A 9] =23 ulgo] 37] ape] e} s} o]
314 EAL 295 Pk vgE <Oy 3> e

< Lheb 2ol o,

<% 3> AWl 2 3 15

ol 3t AR o] 7)o AL 7= sl
o] VCR & 29| Fut S8 o|th, && A3z AU
o] 7 A T 8o 2FHA &S Al 3
A A E ASS fuste] st g9, M HA B, Q
e &9 9x E5 59 Ag4 EFS fdsiA €
o} ool 3 ForEE 542 A48 Fr-nf~EH A
H| & AFE-3te] S 8HA HH, 54 W2 Anjdle] =
Aol VCR HIO|ZE ALE AA| HE A2 T84
U 2o VCR S| =5 HFAA 7 A dd
T =9S SASA dt A AL T W
SrpAof mel M s el J LA G o] ALE FubS
7} o] 7} 2l oW, VCR 3|=9] whE FuyEe SA
Al o] 7 FI49] dE A<l 0.5MHz, SMHz || 4]
=9 EAS S5 " ols T A4 837 ¢
W EE 18 3ho], A o= SP, EP A € ¢] 5SMhz &
HE 7Fo =z gk o Agzte] Agar AAA H
H, AlEA 2 T FSFAAE (= 87 A5
7S WoluA M, o= vE A EA o J&S v
A A Mt VCR 3| =29 3ol oA 71 S8 AL
F& 7 AEe =9 @A, S A7) 7bs gk ook
s, o]l wkal 2kl o] A& Aot FEEFES
AL, & 59 85% ©]/FS FA7F Hojok =
ol AT}

qQ p 1 2 4
97.57% 95.78% 91.42%
1 0.8324 0.5320 0.3724
0.8446 0.8464 0.8224
96.50% 93.86% 91.29%
2 0.8789 0.5663 0.4001
0.5663 0.5991 0.6106
92.35% 91.87% 90.55%
4 0.8671 0.6090 0.4684
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