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Scham e decision analysis betw een physical prototype
and virtual prototype for laser
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Abstract Technology scheme decisbn is a can plex process for a real laser product U sually qualitative analysis and logical
judgam ent are used in this process If s difficult to analyze n quantitve way W ih high pover crosscurrent CO, hser as an
examp k analyss of h berarchy process(AH P) is used br decision pwocess betw een physical pototype( PP) and virwal pototype
(VP) mn a quantitive way Though analyzng m eamsures criterias and taiget n hberarchy the quantiive comparative rehtin
between PP and VP i criteria layer and taiget hyer are obtained and i & used to m ake shcane decison Results show that ¥ s
better for hser developm entw ih PP than VP
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Fig 1 Decisbn target sttucture w ith pentagonal shape for manuficturing
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Fig 2 Decison flov chait m AHP
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Fig 3 Hiberarchy model of schane decsion Hr high pover crossairent
CO, laser design mode
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Table1 Companative relation between decision varants in deckion igets
pp can parson operator VP
T T(L 0 > T(0, 1)
Q Q(1,0) < Q(at)
c c(1,0 > c 1)
S S(10) > S(Q 1)
E E(1,0) = E(0, 1)
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Q Table5 Sort result ofmeasure hyer to critera C
2 2 2
E , ; S , criteriaC PP VP M W 14 A XW
PP 1 15 02 0. 447 0. 1667 0 334
23 VP 5 1 5 2. 236 0. 8333 L 667
2 2 [7] ) S
6 Au=2C'=0
A Table 6 Sort result of measure layer o criteria S
T 0 C S E crieraS PP VP M % 14 A xXW
PP 1 173 173 0. 577 0. 25 Qs
T 1 3 1 5 5
VP 3 1 3 1. 732 0.75 L5
o1 1 1B 3 3
c| 1 3 1 5 5 R
7 Ma=2C=0
S 1/5 173 1/5 1 1 Table7 Sort resul ofmeasure hyer to criteria £
E /5 1/3 1/5 1 1 criteriaf PP VP M W 14 A xW
891 PP 1 1 1 1 Q5 1
_ ’ M VP 1 1 1 1 Q5 1
W M n , n
2 W W 9 AII&X 2 4
’
. C R 8 C'=0
, C Table8 Canprehensive sort reshit of m easure layer o target layer
2 T Q 9 S E can preh ens ive
target
Table2 Sort result of criteria hyer to target layer e 03604 0 1524 03604 0. 0640 0. 0640 sort
M w w A xW PP 01667 025 01667 025 05 0 2063
r 75 2 3714 0. 3604 1 8143 VP 083 07 08333 075 05 0 4306
Q 0 9801 Q 960 0. 1514 0@
C 75 2 3714 0. 3604 1 8143 ’
S 0 0132 Q 4208 0. 0640 0 3220 CO. ’
E 0 0132 Q 4208 0. 0640 0 3220
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)=00123C=C R=00123/1 12= Q0 011<0. 1 ,
’ B ? S
F )
T s CO,
/
3 Ma=2C=0 )
Table3 Sort result ofmeasure layer © criteriaT s s

criera T PP VP M W 1% A XW
PP 115 1/5 0447 0. 1667 0 334
VP 5 1 5 2236 0. 8333 1 667

4 M\a=2C'=0

Tablk 4  Sort result ofmeasure hyer to crieria Q

criteriaQ PP VP M W w A XW
PP 1 1/3 13 0577 025 Q5
VP 3 1 3 L7322 Q75 L5
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