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Abstract: Determining the optimal parameters of a machine is an important issue in the manufacturing
process because it can help optimize the use of existing machines. This paper presents a data
envelopment analysis and the Taguchi method to find the optimal parameters of a fish scaling machine
to produce processed foods from fish, including dried fish and pickled fish. Three related factors,
including speed, time, and capacity, were considered; each factor had three levels, and the responses
were fish scaling removal efficiency and fish damage. The results showed that speed, time, and capacity
were significant for both responses (P-value < 0.05). Compared to the original condition, the fish
damage was decreased by 31.46% and the fish scaling removal efficiency was increased by 24.47%. In
addition, the proposed method had good efficacy compared to other methods in the literature. Therefore,
the proposed method can be used as an effective way for solving multi-response optimization problems

in real-world applications.

Keywords: Data Envelopment Analysis; Taguchi Method; Fish Scaling Machine; Multi-Response
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4,4,3,4 3 50961128 0M 0L 380 §1%

NUALDUAVBINANITNARDIDU AIINTWN 5

M13191 3 NANUIZU ANV DINAADLELDIAINW

WHeMnevadUan
AU ANMNRANE
5 WRewean
4 \Hare
3 wnans
2 WHamaLanNias
1 Taiiennn

M195199 4 V1ANUIZUTHAITVDINAN LR

Jszintnwnisvaainaadan

ATUL AMNANTEY
1 Yaaindatan baasun
2 gaaindatan laas
3 wnans
4 Paaniatan baann
5 vaqundaualdunga

= v A =
M13789N 5 Namsmaaammﬁmqm L9

. o A B c R, R,
GRIZH]
(rpm) (second) (Kg) (Azln) (ATLLbM)
1 50 180 15 1.20 3.80
2 50 240 20 1.93 4.40
3 50 300 25 213 3.80
4 60 180 20 1.47 4.93
5 60 240 25 1.73 4.73
6 60 300 15 3.00 3.80
7 70 180 25 1.53 4.50
8 70 240 15 3.00 3.93
9 70 300 20 4.00 4.00
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Main Effects Plot for SN ratios
Data Means
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a I %
43n152tA51zKAnuldsdsinvesdavy
(ANOVA)

a 6 a
MIaTNTRANNLYITUITINeITBURZRNNT
WU FIRTUNAADURUBIANNLTLRI8VBIUAN
wazUszAnTnwnsvaanaalan asuaasluaning

7 6 LATANIIN 7 VAU

a a &
M19197N 6 N1ITLAIIzRA VLY IUTI NV B

NARaURUWEIAMULFIRIBTIUMN

Source DF AdjSS AdjMS F-Value P-Value
Speed 2 1.89052 0.94526  48.52 0.020
Time 2 4.05630 202815 104.10 0.010
Capacity 2 0.80726 0.40363  20.72 0.046
Error 2 0.03897 0.01948

Total 8 6.79305

S R-sq R-sq(adj) R-sq(pred)
0.139581 99.43% 97.71% 88.38%

.:i a &
M1919N 7 N1TAIzRadNLYIUTIuD 8

NARAUFWaIUTEENTAWANTVEALNRAUAN

Source DF AdjSS AdjMS F-Value P-Value
Speed 2 0.37897 0.189483 74.11 0.013
Time 2 0.53756 0.268779 105.12  0.009
Capacity 2 0.62245 0.311223 121.72  0.008
Error 2 0.00511 0.002557
Total 8 1.54408
S R-sq R-sq(adj) R-sq(pred)
0.0505647 99.67% 98.68% 93.29%
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RATYLN N (Multi-Criteria Decision Making
Problem: MCDM) 1188228 ALAZNANITA2 Db
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WRAIMAANTIIN 8

Mnuuidayaluasnef 8 sunudiasly
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FUNIIN (1) tWad 1w ImmnIAUIzANTATWLT S
s s 6 ' o s =1
FNNNTVDILARZANIAUNIINARDI %30 DMUs
@208719N15A W MU TLRNTANWIBIFNANT VDI

fAUNINa8aIn 1 (E,,)

Max E,; = 3.80u,,
1.20v,, =1

3.800u,,-1.200v,, < O
4.400u,,-1.930v,, < O
3.800u,,-2.130v,, < O
4.930u,,-1.470v,, < O
4.730u,-1.730v,, < O
3.800u,,-3.000v,, < O
4.500u,,-1.530v,, < O
3.930u,,-3.000v,, < O
4.000u,,-4.000v,, =< O

u,,v, =0

117

dgaLuun1slysunsNitdsidu (Linear
Programming: LP) 184 DEA §1%3U&1auMInaaad
a a ' a A o o
7 1 nIanhondan 1 gninludwisminaaas
laglFmanduas LINGO azldenuas £, w38 én CCR
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A15719N 8 ANUTLANTNINLTIFNANTUDILA RS

fMAUMINAaDI

a1y ievsuazszal X(R) Y (R) CCR
1 A;B,;C,(DMU,)  1.20 380  0.944
2 A,B,C,(DMU,)  1.93 440  0.680
3 A;B;C;(DMU,)  2.13 380 0532
4 A,B,C,(DMU,) 147 4.93 1.000
5 A,B,Cy(DMU,)  1.73 473 0815
6 A,;B;C;(DMU,)  3.00 380  0.378
7 A;B;Cy(DMU,)  1.53 450  0.877
8 A;B,C;(DMU,)  3.00 393 0.391
9 AsByC, (DMU;)  4.00 400  0.298

A59N 9 NANTENUVIUIFUNANFTL S/N Ratios

Larger is better

Level Speed Time Capacity
1 -3.1112 -0.5462 -5.7070
2 -3.4105 -4.4307 -4.6211
3 -6.6053 -8.1502 -2.7990

Delta 3.4941 7.6039 2.9080

Rank 2 1 3

YoINUIUNAAN 1 = 0944 lugIuAInzUUn
UssnsnwiBssunniasdaunmInanasan nie
WHIURAAT % a1u1T0d IR Inaaas b
WA EINUMIEWIMAEY E,, laanoazidnana
MIANWI AU TZRNTANTIFNANTURIRNALNNT
NARDININUA WIDWUIBNAATIRUA LEaslaTg
7 8 AEANIA 5 NUWIMTIATIEAHANTZNLVDS
asunans sl SIN Ratios 69a135199 9 LLaxgﬂﬁ 7

Iuaun1sienesiuansenuae9dadunan

FRTUALRAEY AIANTIN 10 Lngﬂﬁ 8
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Main Effects Plot for SN ratios
Data Means

Speed

Mean of SN ratios
e
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Signal-to-nokse: Larger s better

Time
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Capadity
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311 7 WansznuvedfaRunandmniu S/N Ratios

Main Effects Plot for Means
Data Means
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311 8 nansznuvesfassnandmniudlafy

] R o 4
M13197 10 NANTENUITITLRANTIRILALARL

Larger is better

Level Speed Time Capacity
1 0.7186 0.9404* 0.5708
2 0.7310* 0.6285 0.6593
3 0.5219 0.4026 0.7414*

Delta 0.2091 0.5378 0.1706

Rank 2 1 3

INA1TN 9 A1519N 10 gﬂﬁ 7 LLazgﬂﬁ 8
LRAINANIZNUARNUTEANTAINBIRNWNS §IRTU
SIN Ratios lazMeans FANUREAARDINT QI
RNNTAFIRUANIINALADTNRNIZFNRIRTUNNS

aa A v X a & A
NARDIITNING L9 1@astt widmasnmanzaNfe
A21NL371301 (A) YINNU 60 JaUGawIf L1381 (B)
Win 180 I Uz AWRBRIUM (C) il 25

Alansu (4,8,C,) lasinaanda laziwnsbugm
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. 22p

dszEninwdniunmsuidyminmanzaungan
THaaaUaUaInaIua ba (Multi-Response

Optimization Problem)
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1.47)2.13) x
100 = 31.46 %
R,= ((4.73-
3.80)/3.80) x
100 = 24.47%
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