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Abstract

The purposes of this research were as follows 1) to develop a Hybrid
recommender system for construction industry services, and 2) to evaluate the precision,
recall and f-measure of a Hybrid recommender system for construction industry
Services.

The research methodology extended the principle of a recommender system
that based on the two systems as the Content-based and Collaborative filtering recommender
systems. However, the Content-based technique focused on generating the similarity
from group of users and the Collaborative filtering technique had the ability on predicting
model. The research applied a Hybrid filtering recommender system that consisted of
the two mainly techniques on predicting model and generating the similarity grouping
for construction industry services. For the evaluation of the research represented that
the measurement results were as 92.85% for precision, 86.67% for recall and 89.69%
for f-measure respectively.

According to research experiment, the developed a web application of Hybrid
recommended system for construction industry services that supported the customers
and sale department for gathering the customer requirements and improving the efficiency,
accuracy and cost effectiveness of company.

Keywords: Recommender system, Contented-based recommendation, Collaborative
filtering recommendation, Hybrid filtering recommendation, Construction
industry.
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2. 32UUMUZH (Recommender system)

52 UVAIULI (Recommender system) AD szUvdiUayunIsandulanlidnisg
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RRINTEAYY
3 a ] o Y o o A Sldy 9
L‘ﬂumﬂuﬂwuﬂumsmmumzuumﬂﬁﬂmuzm V]i%WHﬂTu%TﬂﬂlﬂHa‘ﬂTﬂ

11

ee

a X ) S o A= I ~ ) A
518@3[@8@&“@1’”%@\1%@3&@1““ ] 8ANBINY (Algorlthm) ﬂTﬁliﬂugﬂl@Qlﬂﬁ@QIHﬂTilLu

9 = @ 1 A J = 9 g’; ] dy Y sld'd
ﬂ’JHJG]ffJUGU@QN:}Gl“B FAVTNANHUS AN mﬂuiwamaﬂﬂmawayauuq ﬁ11l1it‘l‘]NG]5hlﬂ’J1ﬁ u

[

@ dy 9 ] = dy Y A
mmwﬂuaﬂymzmmmawwaymmﬂ@ ﬂ'e'm]%znmm%aﬂumammmmanawn NHW

U

ee

9
Y

A 9y = [ @ a KR . ~ 9 a 4 dy I
Nad1endanuoanainy (Algorithm) Nldlun1simsiziiionivestenaisuy Junis
AUIUHIAININAR1ATITENINBNEST N Profile YOI 150an03 9N (Algorithm) Nilen
o Y, o v 2 < Y A Y o ast 1an A A P v ¥ a
i lslumstanguenaisiu Taem liudlidrenunaisds uadsntenlsludeguiuniud
Y (G an Y v dy
aenu 4 waedmnsoagl 1aasil
d @ @ 1 3
3.1 1509 18NUIUE (Naive bayes) 017N ANN15Y0IA 1N U 19211 U Byes’
] ] v o ] o < v 7 1
Theorem $1gABMT A5 19AITWUNHNIANYLAzS U IATIANugnAeIveIHaaNT ToEN I

At A
I5N130U



15

3.2 MsuU9AAIE (K-nearest neighbor) 193 3nszeei195eiNU0NE1TA87T
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Music
M1 M2 M3 M4 M5 M6 M7
User
Ul 4 0 0 0 2 0 3
U2 0 2 0 4 0 4 0
U3 0 3 3 0 0 2 0
U4 0 3 0 4 0 0 3

us 0 3 0 3 0 2 0
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11NA15199 2.1 Foyasznouae {19 (User) :1uu 5 au (U = {UL, U2, U3, U4,
= . o & Y
U5}) tagiunmad (Music) 31494 7 tWad $3318015 (Item) LNUAIIIIATINEL (M = {M],
9 o v v v . A
M2, M3, M4, M5, M6, M7}) Tagd 19a111501n59a0usaD (Ratings) A1 Wr01 Tngsuiiine
Umwasuaazmasineaund Famvuamiazuuy oglusie I=veuivegai S=younn

A o w =2 9 ?zl.l Y 1 g’; J
NgaNINaINL ( 1’[11180\1[2:1’1%1!“8\1 "lmﬂﬂﬁmmwmuummu)

A15199 2.2 YseAnNa199 voanag

Hip
Classic Jazz Pop Rock Latin Disco

hop
1 1 0 0 0 0 1
M2 0 0 1 0 0 0 0
M3 0 0 0 1 1 0 0
M4 1 1 1 0 0 1 0
M5 1 0 0 0 0 0 0
M6 0 1 1 0 0 0 0
M7 1 0 0 0 0 1 1

NATNN 2.2 LAAIYTLANAUBIUNINAIA199 (Item-attribute-values=IAB) )
a A (% o = o 4 Y

95 1U18NeINVUTONUBIUNNAIIUIY 7 52N Fanaanyae (Attribute) HNUAIBTZIAN
UNNWAN (A = {classical, jazz, pop, rock, latin, disco, hip hop}) UVILWﬁQLLGiﬁ%LWﬁWZQﬂ@%UW
Y o = < a v '
aronuanuzyoslsznnummas ¥ luanuiluaiwdrummasaazimasenndsznov 11
v I ) a o 2 v ' =
arevia1elszian Taena ludeyamernviszmnyesumnwasiiazgnunudlent o=l

= (X

AuanNyue uaz I=lgudnyus FIsnsveunaiaainanvg lulszavnudyminig1d

q

=

Rating aoutoyai linane nagilapnaudeyaiidalild1 Rating
o < v . . .
4. 5%1]1]!!1!3141!!1]1]1/!&1/\!1@“]15331 (Collaborative filtering recommendation)

sTUUNUZE MU UNINIF 19521 (Collaborative filtering recommendation) A9 5211

o Aq VY 3 o Aa v =2 A ya o o Y
LLU%HW%GI,“WII@HGGh«lﬁ$‘UUL“IJ'LJfl]TLJ’Ju3J1ﬂﬂNﬂﬂWHﬂﬁWﬂﬂﬁiﬁi@iﬂmﬂﬂﬂﬂuﬂUEﬁ“ﬁiuﬂWi
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9
o v

Huausuuziininguug
) o w Y9 I o A~ £y =
szuvazinsuuziiiag lagldveyalussuvuidudivmnnnianuadisnas
A 9 a v W 9 A a 9 A &
W30 InaResnunul 14 wu anureu anuaaou lna fanssuvesdldaudu q Tuszuy a9
wiEenmnIz91209 1Az DUIUL I UAANTO9F 193594 (User-based collaborative filtering
19 9 Yy o A wa o A d  a A
recommender system) Lmaﬂ%magaaﬂymzmaﬂmﬁuummmqau il Tuszuy nezisenon
BUUHHIITLV VLU IMVUAANTOITIUD 59N (Item-based collaborative filtering
[ A Y Y A A 1 o Y
recommender system) Na13A8 1¥v0yaveIaIdY 9 Tuszuunsmlumsmuiudie
EEATR I EATR TR TR IR T! quj’i%’im (Collaborative filtering) W30 Social-based filtering
I A A o FY o 9 I Ao w o
Aumatiaminnlylussuouuiveya uazitlunszurumsnddgy lumsuuzihuuy <thn
' YA v o = A ' v 2 Y = P
aothn” Jldnegluszuy vzviimsdsziiuanureunse liveuaesudoya Heazldluns
9 s ) L g = o o
a$19 Tsllavesd1d nagazunuanuveuvesrudoya FinsiauvesszuunuziLY
= FA . . a ¥ o 1 A J Y =<
Wamg1959u (Collaborative filtering) JAUADUNITHINU 3 AIUAD N1THIAIAWARIOAA

éllﬂﬂ‘lijf)u“a (Similarity computation) N15N1U18Y (Prediction) HAZAITAS19T1801T U

(Recommendation) HAAIAININD 2.6

519MINUuaUD

v °
seuulimsuuzii >

Houdoya

MU 2.6 NIZVIMMINUVEIs VUL DI 19590

Y 1% = . . . . 3 andgy A @
4.1 MIvIMaANuAaIgnaN (Correlation-based similarity) WuIsnlsmnedoans

v
~ v

) =< [ [ Y o 1 9 o I 9 Y a 9
manuAdIenaeszrINnqul 1gnungug Indmine Tasihan ldannsidisnacuedld

¥ 1 2 o g
MU FINTAUINANUARIIATITEHINTUTeYA i NU j Uuuaasoenu lugluny
1 t:y 9 é

a 4 1 { 1 I 1 a v 2
UBDIATTNEUNINY uazﬂ”mam&muﬁﬁmwmayjawm ﬂzmwa”lﬂl,ﬂummmuﬂma%u%’@ma

u

Y A S

A [ [ [~ AN vq Y ! v 2 g
DU 9 Iﬂﬂ@TﬁﬂﬁaﬂﬂWﬂTﬂﬂ?]ulﬂumﬂqm%ﬂu@u g ‘Vlllﬂi?i%Lmumﬂ’J"IjJ‘If’e)‘UﬂiJ‘IfusU’e)jJUauu
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1 [ é = 1 o Y . A 1 9 = 1 o [
SIUNU B9F8021 1ALSN (Co-rate) muuali Sim(t,c) A® AANNAAIIAAITZHINAWYST t AU

¢ uag R, AU R, A9 AIAZUUY u Uf0 t LazAIAZIUY u AB ¢ HEaIasdumsi (1)

Z(Ru,t_ﬁ)(Ru,t _@

sim(t,c) = uc (1) (Guo, Zhang HAZAL,2014)

JZ(RM —E)ZJZ(RM R

ueU ueU

0 o é ¥y oy a a =
4.2 fn57]11—“?]!1]uﬂ1§Wﬂ]ﬂﬁmﬂ1ﬂ'J"INTﬂﬂmﬂﬂ@‘”ﬂﬂm@ﬂﬁ‘“uiﬂ‘ﬁuﬁuﬂ Iﬂﬂ
L g A :

v 9
Wﬁ]'l'iil!'l%1ﬂﬂ’J']il‘lf’f)ﬂllﬁ%ﬂ’)']ﬂﬂéﬁﬂi%ﬁ’ﬂﬂ Wﬁ'@gauuﬂu FUHUIDUADU %Q%%ﬁ?t“ﬂ@]ﬂl’ﬂﬂm

U

S0 Qy 9J . [ d'
L‘fhﬁiﬂfl u CHADTUUDYA 1 LTAIANTUNITN )

P _ Za”similar_items (Simi,k * Ru,k)
ui |
Z a‘”similar_items ( SImi,k ‘)

(2) (Guo, Zhang lazANL,2014)

4.3 a519518M 50U 11091118 (Prediction) NUNNT18M3NTgHAD Tariia

¥ 9 ]
111118 (Prediction) UAAL3519A15WFT898191 IAITUAILUATIENITNUANIUIY (Prediction) 1A

o

A =3 A ) o = A Y 1 9A g
Vlijﬂi]ua\‘]‘ﬂﬂﬂﬁﬂhﬂ1ﬂ1u1ﬁl (Prediction) G]Tejﬂ“INﬂ1il,’d’é)ﬂiWEJﬂﬁiJHLﬁﬂQGI,’HLLﬂQLiEJ‘Llu‘Ll

1w Y

2 £ 1 Y A
YUBINURAI 195UV 1T VULAAINT 18NS
° ° & Yq Y1 . . Y}
M35V VULV VWINIE 139 (Collaborative filtering) ¥1 15 Tusz Y
o 9 Y 9 9 1 9y 1 o
nuzidoyadINITIABUAUDIAINADINITVOIN 1T Ao 1gnAoILazINUE INT1Z TV
o < FY . . dy o ) YA A 9
uu UG 19591 (Collaborative filtering) 1 01FsMsHUZIINENNEIT TAsTZ U
v 2 g g o q ¥ o NYq Ya o ¥
v lFazuuuanureuvesFudoyau q i ldawisouuziihlalndifesnuanudonsves

T4 Aad0819015199 2.3 Foyad 19N vouWaunasllszinna1ee (user-item-attribute-binary-

U U

value-and rating=UIABR)

M13197 2.3 Foyad lFnvouiunasiszianain

Y

ttribute Hip
Classic Jazz Pop Rock Latin Disco Overall
hop

User
Music

Ul M1 1 1 0 0 0 0 1 4
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A13197 2.3 (9)

Classic Jazz Pop Rock Latin Disco P Overall
hop

1 0 0 0 0 0 0 2

1 0 0 0 0 1 1 3

M2 0 0 1 0 0 0 0 2

U2 M4 1 1 1 0 0 1 0 4
M6 0 1 1 0 0 0 0 4

M2 0 0 1 0 0 0 0 3

u3 M3 0 0 0 1 1 0 0 3
M6 0 1 1 0 0 0 0 2

M2 0 0 1 0 0 0 0 3

M4 1 1 1 0 0 1 0 2

U4 M5 1 0 0 0 0 0 0 4
M7 1 0 0 0 0 1 1 3

M2 0 0 1 0 0 0 0 3

Us M4 1 1 1 0 0 1 0 3
Mo 0 1 1 0 0 0 0 2

A < ° o : ' . .
911015197 2.3 Wlumshszuuuuzimnuneng 19594 (Collaborative filtering)
A ) £ = 7 Y v Y
Ao M3wuINGIToYanWwe L TABIINVDIR 1T (user) NFOVYNMMBUATIINUTOY A T2IAN
] J P o 9 9 Y 1
a9 vounmeua’s inldluszuunuzihdeyadusonoudueInNABINITVOIE 19 1deE19
¥ 1o 0o 9 vq ¥ 0 = Y9 91
gndeauazuiud msiznsiideyavesdlFmaigszuuuus iy NIanIg 155
e ] 1 Qs’ .
(Collaborative filtering) 1 9z911M31)5z1luANUYOUHT0 lureUARFUTOYA Fevz1dlunms
J 4 [ o
a51375 I dvoadld nazazunuanusevvewlszinnvenmeuas 18 uazordonisuuziil
g 4 g L) S o 9. ¥ oM ¥
NNENNeITe Tasszuves ldazuuuanureuveilszmniu o i ldamuisanuzile

Indifeanunanudesmsvesi 1y
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5. STUVUUZHMVUNEY (Hybrid filtering recommendation)

° . . . o A
FLUULBUS UMV UNEIY (Hybrid filtering recommendation) Ao szuyuuzimily
Y
9 o a )
ﬂﬁﬂﬁaww“aiﬂﬂﬂﬁmu33Uuuuzunmuwaﬁmuﬁam (Content-based) 1AL IEUVULUUL U
X 91 ) . Y Y o
Lmuﬁquﬁ%mn (Collaborative filtering) U1AIYNU
[l v Y
1 Y o w ) a
FHIIHANAYIVOINAVDITE UV ULV VN IT UM (Content-based) LA
° : Y1 . . Y o q ¥ o Y )
izummzmlmuﬁquﬁ%im (Collaborative filtering) 18 uaeram v ianususouuas 19
o o { I~ 1 ] ) 1 o
mwmﬂﬂummmmqq naenanunuaad iU NTANNELUG AN NTEUVUULNDY
A ¥ ° k Yq Y1 . .
NAITUUHDN (Content-based) uazizuuuuzumunﬁwwhﬁm (Collaborative filtering)
an A ) o a dy o = 9
AENITNITUITSUDLUS UV UNIITUUUD Y (Content-based) uazazummzumuuwawé’%
1 o I o . .
394 (Collaborative filtering) AR RISV YA TR IR VA RIS IR T G AT (Hybrid filtering) #13139
[ Y o dy
nelaeail
5.1 STUUMUSIIMITINUDVUSNAHAZTIN (Combining separate recommen
3 A & 9 o = = Y o
ders) tunuaonvialumsaineszuunug iy Hybrid 39naoms 1¥seuunuzimuy
9 [
NAITUUHDN (Content-based) uazimuuuzﬁumnﬁwwj’i%’mu (Collaborative filtering)
o ' S A X o oA
HEAAUANALAIN INUUITHASNT00NINTDIVVHFILVVUINAINITOTINHASNT N 13010
o ' Y Y o [ Ja . A
sEuUuUz AU Usa IMmMIuueiaeInu Iagag 193501550 Linear 30015 Vote
A A = A 9 v J o o = 1 g’/ & A [ 4
W3ponNIHNeAe lsmaansanszuunuLi lass D UHUL N HUUNUY $9SR0NINNAANT
A A Y a a 4 o
VI@V]Q’G]TQEJ’ON’ENi]1ﬂLN@iﬂ%ﬂmﬂWW1uﬂ1‘iLm$u1
0 a A
52 szuunuziimuyn e i1 1U1udl¥593 (Adding content-based
I o A 1 a
characteristics to collaborative models) nJuﬂﬁmﬂmmmmmwwmm&nwam%iwu
o L & T Yy an 3 & Yq 91
UUZUMUVDNIITUUUD N (Content-based) nﬂﬁ”lﬂuTﬁizuuuugumuquwmhmu
[ H 9
(Collaborative filtering) H43 1181852 VUM 15V VLULE MDY Hybrid Tugduuuil 151 Fab
X g’/ a I
#350 Collaborative via content %414 Collaborative 11U VAUAN Foyan1uyo UV 159211
o A X £ v ) YA~
UUUSTUVLUS UMD UNITUUUD T (Content-based) cmLﬂummﬂﬂtymmawagammpjflwn

Y a

. @ 2 o ya 9 o o .
M3 rating g teanu l1aeri linavesnauuy Sparsity

Q

5.3 szuunuziimuymsingl¥saad1dluiienr (Adding collaborative

< o va ] A
characteristics to content-based models) Lﬂuﬂﬁumm ANTAMNIZUI0I19VDIITILU U
pu U NaNIE 19599 (Collaborative filtering) 81 1a 13 1A% sz v unuzhwuuNITYN

'
an A

j’ a Yo A 9 a aa "9 YA Y a
1HBH (Content-based) Mnienlgnune mﬁﬁlﬁmmuﬂmiaﬂumamqnmayapﬁ%mmwmm
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. 1] ] ¥ 1 . . % I . {

Content ¥3610619U0935M1531un vl 141A Latent semantic indexing Fuilu Algorithm 711411
[ { P

NS5 19UV Collaborative 1#1U User profile fiudasluglimonvouinaod ¥331n

]
a A a

Y4 asy . tdy o 9y o A dy

HAAWH1NID Hybrid Tugﬂttuuu‘nﬂmwmmzumﬂizﬁ‘vrﬁmwmmu

5.4 MsnanszuvsuziinsIunmiluniiafed (Developing a single unifying

I a 14 (% A
Recommendation model) UJL!ﬂTiﬁ%}'NTNLﬂa°VI'Nﬂﬂ!@lf”f’]ﬁﬂﬁﬂ'lﬂﬁﬂ‘]%lﬂ!&ﬂ“l"n%ellﬂ\iﬂl% Uy
Y [
uuz U UN15HE N (Content-based) 1Az 53 UUMULAWDUNINIG 1559 (Collaborative
filtering) 1% 1 Bayesian mixed-effects regression models 449194351509 Markov chain monte
J a 4 1
carlo 11!ﬂ'l'iﬂﬁmJ']ﬂ!ﬂ']W']ﬁHJm@illéjﬁ ANANSIUHIA rating
° ' . . N

SLUVUULU WV UNE 1Y (Hybrid filtering recommendation) 1 UN 15 Ha WA 1

Wwmsan q Anan 'l lumsadrumsuugih Tasazihgamuveaismsnilalddsuilggedos
A A 1 A Aaa Y 1A o [l = Y 1< 1 o v an
VBIDNIBTNIT LBU LiJ’f)iJﬁuﬂ']ﬂlWlWlfJ\‘]ulllLﬂlelﬂT{l‘Wﬂglluu ﬂfﬂgkll]ﬁ"l‘JJWﬁflllugl‘lWﬂ'Jﬂ'J‘ﬁﬂWﬁ
. . Yoo Y = o ax Y A o s o

Collaborative filtering ]1@ PNUHIIUTIITNIT Content-based ll'11515’@15']\11’0ﬂ1ﬁlWﬂLlu3u’lﬁuﬂ1
~ [V Y) ll A i, 2 o Yg YA A
‘VliJ'lGlVilI PNAIDYINANITINN 2.4 fﬂillﬁ'ﬂQﬂ'l‘LlTVT‘LlﬂsU'ENﬂsl"]ﬁ/]iJG]’E]‘]in&l;ﬂ‘ﬂﬂ]'ﬁ]\ilwaﬂ (User-
attribute-weight=UAW)

YA 1

d‘ \ % 4
MTNN 2.4 ﬂ1‘illﬁﬂ\‘lﬂ1u1°ﬂuﬂﬂlﬂdmﬂfﬂhﬁ@ﬂimﬂﬂﬂmQLWﬁﬁ

ttribute

User Classic Jazz Pop Rock Latin Disco Hip hop
Ul 1 0.33 0 0 0 0.33 0.67
U2 0.33 0.67 1 0 0 0.33 0
U3 0 0.5 1 0.5 0.5 0 0
U4 1 0.33 0.67 0 0 0.67 0.33
us 0.33 0.67 1 0 0 0.33 0

{ ' ¢ 3 @ . . { '
INA15199 2.4 AUNUAN UMD (Global criteria weight) N 19 (User) ino1sziana
A o o A ~ 9 A P} o A 1 A
mad flo mytuSauaudvestszinnunmasnglfinertos nazfunlasumnnudues
] Y 1 1 ' = & a Y Y
uaaztlszinnveunasliodlusisminguuuszing 0 e 1 Fazamnsoesuie langldvou

1 v ' ) v ¥ o & A v a
ﬁamm;mazﬂszmmmﬂuﬂﬂmﬂﬂ 1uﬂ1uﬂ151%q1uizuu@,uuzmuu mi’)ﬂﬁ]”lﬂﬂi]i}ﬂuuﬂll
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a ] A [] a - = a 1 [ 3 A ] [ da! = o Yy
NNTININTULATOVIIDUINDTIUA wagiimsaanonuilunseviedenuunuu 3 lvunnu

aulahszuuduuzshunldaivayumsdagula
6. QAEINNIINNOA31 (Construction industry)

QATINNTIUNOE 319 (Construction industry) Ao $1uneai 19 Usznovlddqe
Qy 1 1 ] dy o Y [ =
FUAIUAI 9 1FU FIUTIN 10 AU WY S Uszg i vaean soulude uszou T
o a 1 a 4 o
szuvlivena szuulseih ssvugunaua szuumsanuaanely avld wazginsalioins
A
U 9
' ) & v = a ! o o '
auneaielaena lUinvuens audsnssuTesinsounguaIunoas e Adua
' 9 [ = 1 Y 1 1 ) '
auneadwunadn llsudsnuneaivuialug auneaieaunsontsesnawisznn
Yo dal A . = Yy A
ulaaail (MU http://pirun.ku.ac.th/~fengstc/chapter1.html, FUAUIND 6/6/2560)
= ' Yy A y 2 '
1) NeIAs Huede AuneaienlsznenlUdedudiuais
9 Y
aeao 1T §1u510 18 A W feng Uszg vihians nasen soulde uszun i szu
[ a 1 a J t4 y
Ysuerms szuviszih szuuguinauia szuumsanuasnielu aWd uazginsaloinsou
@ 1 ] [~ ] 9Y o dy
q AI0819U0IANT 1Y U 15901 9 Auomsuiuiiulsznndes o lagail

o I
(1) 211399 Wi oI Rgandesldgunsalieslums

'
v A

[ ] 2 s @ ° @ 1 3
Aeard1e 1 uau avld Wehudmsunuuvaenounia wudu
0o a3 =< A 9 2 1 ]
) 013§ 13931 ¥edIeIMINUTZNOUAIBFUAIUAINY
& ° a A 3 ) ° ™ v
F9199119 1A UNIANToman 1asndldazriinnlseau n1sdsznevueiasines 14
) 9
nseednsvuialvg lumsenaaaa
Y o o 2 < <
(3) 11uKineId 0115 UszniEluauvalnuaziun
v 9
Tagna Iazlinnuga 1 092 5u
(4) 91AINWANIFINTIY TAUANWIALNIUYS oAU
A5FINTII AT 1T IATINT
2) NUIAINTIN T (Civil engineering work) TALA TN N4

' A 4 ?
Wa gy uenedszih JTUIIUITIN dmmmﬂéfﬂu mm%u NUTEVUUNTY 91U

Yy A o @

' Y 1A A a o A W A I Ay
AT WNUNYULTD FUINUU ﬁﬂislﬂ!$ﬂ1u18‘ﬁ1ﬂu1ﬁﬂlﬂ¢lﬂ® Lﬂuﬂu‘ﬂﬂf)ﬂ“ﬁlﬂﬁﬂﬁ]ﬂﬁﬁuﬂ

A = a3

I [ @ o = Lg A (A A Y
Lﬂuﬂﬁ]ﬁ]ﬁlﬁﬁﬂiuﬂ’liﬂ’l\ﬂu SN L!agﬂlﬂﬂlﬂlﬂwuﬂﬂQUﬁQWNﬂTl\i NIvaAN NI
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nhanazdn dnvuzvessivionasulugziluseda usedudziiion usunIe9 HTIAU 159
ATZLUND LTINTSNY

4) Tssnugaameznisy uazau 159 1W (Process and power plant)

dy Y d‘ 9 (% a 1 < %‘ Y = =
NusaniinMeIveanUNTZUIUMIHA 15U T5anawiiiy 159013 Tl Tsaau
14 1 1 1 ] ra 1 1 1 1
Yudud Issnuunenusuazuauns do1il llihdos TseauTuiu < aneadwaulngae
I 1 4 o a
dumadszuuive 1 Tssuaunsorhnmsnaald
' Yy A A 1
5) wuneaieou q wenmiie lvnau 3 dszmnusn wu 9

[ 9 1 [ a aol )
NOFATNUNUITFUNFTITNFIA saguaulunza

! 9
JIUNDEHTI N
a I vy A
J1UDIAT QTH'Jﬁ'JﬂﬁﬁllIfJ‘ﬁ'] NULTINUYATTHNTIY MUNDTHTNOU
a A 4 ¥ o ' P '
T5ai5ou “Wou -Tsanauiniu ~UNBE3 LMY YA
- Y
- UM INeIde -9 Tuan sl Tasial wiziiulua
¥y
Tsawena -AZWIU Tsanmaa Tivh -seneuU
-91M5%YA -NNHAN Jssnumdsnuiiundes 9
L4 9y o a <3
-omnsniua -quwdu -T5sunguman
-915F1INY -NeAIU TS 9UgAEHNTTUULIANIIN
v a k) A

-AAIFUM -Ni5e g

I S
-Tsammeua -M3NModn
A o o o v 3~
Nhmssy szunhiiaiude
Y a Y o 14
“Fassnaum -5z TnsAni
-quiinriou q

AT 2.7 FHAVDINURAFIHNTTUNDAS 1S

(N: http://pirun.ku.ac.th/~fengste/chapter].html, FuAUID 6/6/2560)

dy .. [~ ' 9 = ' A A Y
NUIDNDU (Demolition) ﬂﬂlﬂuq’luﬂﬂﬁi’NLLmUQWU\? FNUASLTINTUNINYIUVUD

y X9 @ 9o A g4 A X A 9
°11Nmmum}ﬂmJuWmmamuﬁiaqwm%mulmww Iﬂﬂﬁl‘W”lgi’)EﬂQfNQTH?@ﬂ@Hﬂ@QiHﬂTH

U g

A [

A2 < a X o A o o v
L"ll@]“]ﬁJ‘IfuTlLﬂU’tﬂﬂ”liﬁﬂ wiotlulsenuasal auseasulnaziainulumsiauas iy

Y
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F v Y
AUNUNEAS 9 1Y uTenouinazINgIaIwm tanunoa319zdoinnnasu i)

o
VNUU

1 I 1
6.1 gaamnssunea31e utseomilu 3 Uszian Tdun
(301: http://pirun.ku.ac.th/~fengste/chapter.html, FUAUIID 6/6/2560)
U dg’ d’ o U
6.1.1  wenrs numsrsglan sazaudSurseui dmsuauass
Y] dy t:' @ 1 dﬂg (Y] a o 1]
g1l TnauazalSulyanun dhazuananvuegiuviauazsiiavealsanisdmivamu
& Y = % 4 9 o
01013 Taena lludrvsiiesntlsenovvesnuiindion nu
1 aol A 1
6.1.2  awmsig)lan laun szovszuehduluusnuneade ssuuse

4 Y Y H '
eiine szuu i dszah Tnsdwsineueneinisa arudsudgaiui laun auunielu

¥ [
A A

o Y ~ v ¥
Tasamsornsa uliulgenuildun ouumelulasims Aveasonazmaiiimazilszg
A o o & 4 <
augiiaanlad aualsunui udu
1 & 9
6.1.3  awe1ms nuedunulaseasie auamleenssy LagauIzUUNIY
H 1 [ ] v 1 dy
Tueims Taeh uaaznuanusoutailuaudess laaaae 11/
1) aulaseada
(1) ulaseaialdau dsznoude amau (Earth work)
Y 1 v A @ 3 - Yy 1 = I
1&un sruye uon szuudesnuAuns @ ua iy (Piling work) laun iunounia 1
I 3 Y I A I Y
ian 1WnlaY 1iuie Slurry wall HagugIUsIN0IAS 1HUAY
4
@) nulnssaframiioNuan (Super structure work) 1dl5e
] ' 9 & o v @ < Y
ABUAILATNDAI 19 181 AU WY Maant wiia 17 la Wudu
4
2) udanlagnssy
o v dy 1 dy 4
(1) NMUAAIN (Roofing) 14U NILITDIADUYNTLIIDINDT
=4 dy a [ [ ~ ] dy I Y
115 NTU0IAUIN HaIMFIngd uruTave nsziboagniln iludu
2) OufuNeU (Ceiling) W 81ldu szuua’lsl szung
A A &
pglition N3zIlonNTEAIY
[ dy ] dy a Y d Y dy
(3) NUANUAINY (Floor) 19U WY HUYa 11317 nsziiies
A dy a 1 ] Y] dy Y g Y I Y
DY NTLILDIY19 HUDDU 1INUI WHIANY Wuvareny Tludu
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&ME& 0 0 0 1 0 0 0 0 0 0 0 0 0 0
EE
Civil 0 0 0 1 0 0 0 1 0 0 1 0 0 0
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0 0 0 0 0 0 0 0 0 0 0 1 0
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EE 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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= a & Yy 4 a A ! '
AT NN 3.3 fnﬁla@ﬂ“]f@Iﬂﬂﬁ'JiJGUfNQﬂﬂWﬂLa@ﬂGﬁ@QWHLmagﬂﬁ&ﬂ‘ﬂiuu@]agﬁgUU

Jystem C A F New SWI HV SMT Extensi AC& Chemic Constru Comp Renov Power Ove
Client
Scope R C P Project T AC line on Exhaust al room ction ressor ate supply r All
Clean
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2
room
ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 0.4
1.Aut
Civil
o part
&ME 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0.2
&EE
Civil 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0.2
2.Tire ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1
3.Elec
ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1
tronic
4.Rub
ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1
ber
5. Air ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 0.4
condit Civil 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0.3
ion EE 0 0o 0 0 0 0 0 0 0 0 0 0 0 1 0.3
ME 0 1 1 0 1 1 Il 0 1 1 0 1 0 0 0.5
6.0the Civil 0 0o 0 1 0 0 0 1 0 0 1 0 0 0 0.33
r Renov
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.17

ate

A < ) a . .

91015197 3.3 Wumsiunaiia Collaborative filtering Aiv M3KUINGITOYANS
a R v . R | ' Y o '
@ende Iag3auv0IgnaAI (Client) Niaonde sz sznMUINUTeYal 521ANA199 VB4

9 o 9 Y Y Y 1 Y
uszuy nlFluszuunuzihdeyadunsoneudusinnudein1sveigni lnod19gnaea
Y
uazuiud ms1znnihdeyauengugnal s 1zmaiin Collaborative filtering 1 9241015
a - a 2 : J J
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pazazuuuaNUreUVedlszIanvesusz Uy 18 nazordenisuuziihnngninedos Tag
¥ g 0o q.y oMYy Yo o v
szuvazldnzuuuanusevvesszmiu 4 i ldawnsouuzih1dndifesnuanudens
Y
YBIGNA
S ! e : Y ° 9 v oA
3.2 MUIUKIIN Global criteria weights Y93g N1 Lﬂumﬁunawayawaawm
9 3}; { o a & A o 1 . . . k) 1

lavinduaeui 1 1135 AnMiNef1uIuMIA1 Global criteria weights Y0gnAIAAL
Ao L. . Y 2 1A = A A a g A a
U3HN A1 Global criteria weights ¥84gNA1 (JUAIN uaAIDINITAONFOAUAIMTBUTNT THIIY
szuuaee Tuusazngugnd
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e lagnaningugnatdenu@enaedumnsousns luauszuyla n
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inszidenFeauAMIo UM lunuszuUING g auiudsdwnsaszy ldnngugniifeanuy

a F) A a I a a 1 = A a 9y G
aulvaumvsevusms luaruszunladluniey Tasnoisa1naanud lumsaenauIHie



42

Uimsluuaazsz e A10819 19U 1IN0y aY0INGUINAINAA Auto part 11A15197 3.3
<3 ' 1 Y Y A &1 a Y A a y A
WIRUNNQUENA1 AR NFoAUMUIOUTMINUTZUDNINYA 4 1/521AN AB Clean room, ME,

Y H Y
Civil & ME&EE uag Civil 11nmsdanadoyanisdonde wunlszmnauidenyolios

=1

A [ g’z = Y &l 9 1 9 U dy A L&l
nga Ao Uszinn ME aaiudeagllaludesduingnmlunguilidendgesiuilszinn ME wn

~

I
e Hudu
! . . . 9 o v o {
Taod 1) A1 Global criteria weights ¥o4¢ e mnsomun Id lagtiusiaunaud
A vy a4 & ¥ =2 o 2 ' A ' Y
YoIszUuNUNgnAndengov NI funlasumianudvewaazlszinnvesanlieg

1 1 1 v I Y o 1
Gluﬂf’NmﬂzL!,uui%‘ﬂ’JN 0 5\1 1 %Qﬁqu’lﬁﬂlzﬁﬂu!ﬂu@‘uﬂ’ﬁq@ ﬂ\iﬁuﬂ'ﬁﬁ 3)

G., = A (3) (Guo, Zhang LAz ANL,2014)
- maX..
1ilo G = 1 Global criteria weight

¢ = NQugNA1 (Client)
a (Attribute) = 52UDYD95UANU (System)
A, = mvesszimnanlungugnd
) A 1 k)
max,, = S1IUIANgAveszIanaulungugna
A296197 1 M3l global criteria weight ¥99gNAINGUTA 1 (Auto part) &
3 [ % ! dy
nanmsmuIn aae Uil
[ $ 1 ?,’ o 1
@206197 1.1 ANiMinuegnAINgu Auto part 1uszUU CR
GAuto part, CR = 1/2 = 05
1 H 1 ‘z‘,’ o 1
A108191 1.2 ANIMIiNYeIgnAINgy Auto part W5z AC
GAuto part, AC O 1/2 - 05
1 H 1 ‘z‘,’ o 1
@10819N 1.3 ANIMIINYeIgnAINgu Auto part TuszUU FP
GAuto part, FP = 1/2 = 05
[ H 1 %,I o 1 .
A10819% 1.4 mumuﬂmmgﬂﬁﬁﬂqu Auto part Tus2UU New project

G =2/2=1

Auto part, New Project
] H 1 %’ o 1
A206190 1.5 ﬂWuTViLlﬂ"lJ’éNQﬂﬁ}WﬂQM Auto part Tuszuy SWIT
GAulo part, SWIT = 1/2 =05

] { v 3 o 1
#10819% 1.6 ﬂ1u']ﬂuﬂ“ll’€)ﬁ@ﬂ‘f9]}'lﬂtju Auto part luszuu HVAC
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GAulo part, HVAC = 1/2 =05
[] { 1 901 % 1 .
A198199 1.7 ﬂWH']‘I/iLlﬂ‘Uf’NQﬂﬁHﬂQ?J Auto part Tusguy SMT line
GAulo part, SMT line ]/2 =05
@ ] A v 3 o Y ' .
AIDYNN 1.8 AMUIHUNVBDIGNAINGN Auto part lus2UV Extension

G =%=05

Auto part, Extension

1 y 1 so} [ 1
A106190 1.9 ANIMIINYe9gnAINGY Auto part 15z DD AC & exhaust

= 1/ —
GA““’ part, AC & Exhaust /2=0.5

@ ' { v 3 @ Y ' .
@10819% 1.10 MU UNUBIYNAINQN Auto part 113211 Chemical room

G =1=0.5

Auto part, Chemical room

@ ' { v 3 @ Y ' .
GI’JE]EJ'N‘]?I 1.11 ATHIUUNVDIGNAINQN Auto part Gluazuu Construction

G ¥=0.5

Auto part, Construction

@ i { 3 o Y '
GI’JE]EJ'N‘]?I 1.12 ATHIUUNVDIGNAINQN Auto part Glu‘szuu Compressor

G =1=0.5

Auto part, Compressor

[ H 1 ?,’ @ 1
A108191 1.13 ANIMINYe9gNAINgN Auto part 115211 Renovate

G =0/2=0

Auto part, Renovate

[ H 1 ?,’ @ 1
A10819% 1.14 mumummmﬁ'mqu Auto part Tuseuu Power supply

G =0/2=0

Auto part, Power supply

A 1 ?a' Y] Y A
AT NN 3.4 ﬂTLlTH‘L!ﬂGIJﬂﬂgﬂﬂWﬂMﬁﬂﬂizlﬂ‘ﬂﬂlﬂNTu

stem C A F New SwW HVA SMT Exten AC& Chemica Constr Compr Reno Power
Scope

R C P Project 1T C line sion Exhaust 1 room uction essor vate supply

1.Auto 0. 0. 0.
1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0 0

part 5 5 5
2.Tire 0 1 1 0 1 1 1 0 1 1 0 1 0 0
3.Electro

0 1 1 0 1 1 1 0 1 1 0 1 0 0
nic
4 Rubber 0 1 1 0 1 1 1 0 1 1 0 1 0 0
5.Air
conditio 0 1 1 1 1 1 1 1 1 1 1 1 0 1
n
6.0ther 0 1 1 1 1 1 1 1 1 1 1 1 1 0

H 9 H v
910A15197 3.4 1AAIA1 Global criteria weights ¥89gnAIManuaf IaanmsmuIa ¥

v
=

1 90’ v U ] § o a
Llﬂ'ﬂ\‘lﬂ1u1‘ﬁuﬂﬂlﬂﬁgﬂﬁWﬂMﬂ@ﬂﬁ%Lﬂﬂﬂl@ﬁﬁWN MNA0819NUUAUD d 115005 U1
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AUANYUZVDINGUGNAIN 1 (Auto part) 19928 Global criteria weights ¥9IgNA1 TAgA 11D
s Y o dy
Woulugiues vector 16 a9l G, =(0.5,0.5,0.5, 1,0.5,0.5,0.5, 0.5, 0.5, 0.5, 0.5, 0.5, 0.5, 0,
9 @ ' a A ' Y A A tg a Y a .
0) Yoyaninannesuielasdsi fio ngugnai 1 (Auto) iAeNFodUAWAZVING New project
A = Y a Vv w A = o '
wniiga Feawisadasiesnuuleudion Indudraviuaasdeszauanuaulovesngy

2na1

= y 1

1 90‘ (%3 1 o U 1
32 massnnamsgauanuaulavseaniinignawaaznquimualinuua
< ° Y} Ay v g ~ ° a s A
azszuvvelsznau Jumsiueoyan laanvuaoud 1 uag 2 uihmsansiziie
\ %l v 1 ] o % ]
aunmmszauanuaulvieaniminvesgnauaazngu Mvualinulsznnaieg veq
A [l Ay 1 9 ° I Y A A A dy
1 Alegluiierivesuaazszuy desmaminamianuilu il 1dnie Temaiazidenao
AumveIngugnaINAosz VDAY (Attribute rating) ¥9uaazszUD Tugluuuazuuy
g‘; = o . 1 9 ] 1 = d' 9 o i) [ 1
1INHUT9IN5 Normalize mazuvu oglugg 0 e 1 e ldamnsoih ldnSeuieunuan
L . ' PR o v ? A <
Global criteria weights ¥0INgugNA1 I8 Tasd U IToYaNIHUAAINAIT197 3.3 donunilu

2 &

D) g ' ada a 23 Y ' .. .
VOYADNYAN U C‘l]']ﬂuullﬂ‘lv!ﬂ']ulﬂu'ﬁﬂlﬂu 1 Glull]@ﬁﬂ“]fﬂﬂﬁllﬂﬂ’)ﬂﬂ'] Global criteria weights

QU

(% 1 dd' (% Y 1 d' ) 9 1 1 1 1 = 9 1
ﬂmﬂﬂﬂ”ﬁlﬂuﬁﬂﬁi\‘lﬂu Lzamﬂmﬂmmmm"lmmazmagclumq 093 1 IAYAIASUUU

e o X
VDINUILVUAN) NUAFIFA AITUNITN (4)
W.i.=A." G, (4) (Guo, Zhang H1EAME,2014)

iie W, = anhminauauls (Weights)
¢ = NQuUgNA1 (Client)
i (Item) = 1/521AM91U (Scope)
a (Attribute) = 5¥UVVDTLANNU (System)
A .= mveaszuuaa Tlulszianau
fetadt 2 mamuammiminauale (Weights) veagnnguii 1 (Auto
part) HranMIAIUIN Sanelalf
fethaft 2.1 mriminanueliveagnAngs Auto part veaUlsziana1u Clean
room 14321 CR

" =1%0.5=0.5

Auto part, Clean room, CR

] { 1 30’ o 1
A108199 2.2 mumuﬂmmau%mmgﬂﬁ’mqu Auto part V¥99U521ANIU Clean

room luszuy AC
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" =0*0.5=0

Auto part, Clean room, AC -

1 $ 1 901 [} 1
ﬂ’]’é]t’JN“ﬁ 2.3 ﬂﬂﬂ‘ﬁuﬂﬂ’)']iJﬁu%]‘U@ﬁ@ﬂﬁHﬂ@iJ Auto part Gll’f)\i'ﬂimﬂ‘ﬂi'lu Clean
room 14511 FP

" =0%*0.5=0

Auto part, Clean room, FP -

1 4 1 ao} 7 1
@106197 2.4 Animminanuaulavesgnaingu Auto part ¥991/521AN91U Clean
room 1UFEUL New project

4 =0%0.5=0

Auto part, Clean room, New Project

@ ] { 1 %’ o Y 1
A108199 2.5 AnhmiinaNuaulaveagnAngy Auto part ¥9913£9NIIY Clean
room 114521 SWIT

4 =0%0.5=0

Auto part, Clean room, SWIT

@ ] { 1 %’ o Y 1
A108199 2.6 AmInaNuaulIveIgnAINgy Auto part ¥9913£19NIY Clean
room 1145211 HVAC

AW =0*0.5=0

Auto part, Clean room, HVAC

[ H 1 ?,’ @ 1
@]'J@fﬂ\?‘ﬁ 2.7 ﬂTLlTHuﬂﬂ??ﬂﬁﬂi%ﬂ]@ﬁgﬂﬁﬁﬂ@ﬂ Auto part Gumﬂszmmm Clean
room 14511 SMT line

W =0*0.5=0

Auto part, Clean room, SMT line

[ H 1 ?,’ @ 1
@]'J@fﬂ\?‘ﬁ 2.8 ﬂTLlTWuﬂﬂ??ﬂﬁujﬂﬂl@figﬂﬁﬁﬂgﬂ Auto part Gumﬂszmmm Clean
room 1435211 Extension

W =0*0.5=0

Auto part, Clean room, Extension

1 H 1 % (%] 1
G]’J@‘(’JN“I?] 2.9 ﬂTLH”HLlﬂﬂ’NiJﬁuGlﬁﬂall'é){IQﬂﬁHﬂQﬂJ Auto part ﬂl@ﬁﬂi%!ﬂ‘ﬂ\ﬂu Clean
room 1145211 AC & exhaust

Y =0*0.5=0

Auto part, Clean room, AC & Exhaust

] d' 1 “g @ 1
AIDYNNN 2.10 mumuﬂmmau%mmgﬂﬁ’mqn Auto part ﬂlﬂﬂﬂi%!ﬂVNTL! Clean
room 115211 Chemical room

" =0%*0.5=0

Auto part, Clean room, Chemical room

] H 1 %} o 1
G]’J@EJNﬁ 2.11 mummmmau%mmmﬁ’mqu Auto part mmﬂizmmm Clean
room 1145211 Construction

4 =0*0.5=0

Auto part, Clean room, Construction

1 { 1 ?,’ o 1
A10d197 2.12 mumuﬂmmauiwmgﬂﬁ’mqu Auto part Vo4UTLNNIU Clean

room 5LV Compressor
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" =0*0.5=0

Auto part, Clean room, Compressor

] H 1 901 [} 1
ﬂ’)@fﬂ\iﬁ 2.13 mumuﬂmmau%mmgﬂﬁ’mqu Auto part ﬂlﬂﬁﬂi%!ﬂﬂﬂu Clean
room 143211 Renovate

" =0%*0.5=0

Auto part, Clean room, Renovate
] H 1 %’ 1) 1
M0d190 2.13 Anhmiinanuaulavesgniingu Auto part ¥091/5219M311 Clean
room 1U32UY Power supply

4 =0*0.5=0

Auto part, Clean room, Power Supply

A v 3 o . A ' Y A
A1TNWN 3.5 ﬂTLlTVi‘L!ﬂﬂ’NiJﬁuGli](Welghts)‘V]ﬂfqlllgﬂﬂnl@]ﬂﬁg‘u‘u

System C A F New SWI HV SMT Exten AC & Chemica constr Comp Renov Power Ove
Client
Scope R C P Project T AC line sion Exhaust Iroom uction ressor ate supply r All

Clean 0.

0 0 0 0 0 0 0 0 0 0 0 0 0 0.2
room 5
0 0
ME 0 o o 0 0.5 0.5 0.5 0 0.5 0.5 0 0.5 0 0 0.4
1.Auto part 5 5
Civil
&ME 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0.2
&EE
Civil 0 0 0 1 0 0 0 0.5 0 0 0.5 0 0 0 0.2
2.Tire ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1
3.Electroni
ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1
c
4 Rubber ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1
ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 0.4
5.Air
Civil 0 0 0 1 0 0 0 Il 0 0 1 0 0 0 0.3
condition
EE 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.3
ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 0.5
0.3
Civil 0 0 0 1 0 0 0 1 0 0 1 0 0 0
6.0ther 3
Renov 0.1
0 0 0 0 0 0 0 0 0 0 0 0 1 0
ate 7

A I @ ~ J Y A 1 Y o 1 A
1NAITNINN 3.5 L’IJ‘Lligﬂ']Jﬂ’J”IﬂJﬁueli]‘VlﬂaﬂJQﬂﬂ”lﬂJﬁﬂig’UiN"Iu@N"] AMNMUUUINN
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Y A 1

o 1 j’ a { 1 % 1 g
"lﬁjll"Iﬂ”lLl’JilWi"lﬂ"Iﬂ"lilé’f)ﬂ“l)’@ﬁu?gl}"ljﬂﬂilﬂ‘ﬁﬂ’s‘]ﬂ@jﬂﬂ"lﬂJ@]@iZ”]J‘]J@]N"] N]ﬂﬂ!ﬂﬂﬂ"lﬂ”lilﬁ@ﬂ“b’@

a F) ~

A Y A g ' v
f’fuﬂ”liﬂﬂi']ll‘ﬂgﬂﬂ”llﬁ'f)ﬂ‘ﬁ)’ﬂlmazﬂizlﬂﬂ ANAUNITN (5)

VP, =W, *I;  (5) (Guo, Zhang 1Az ARIL,2014)
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A 1 A tg a F) A Y A 1
o vop, ;. (Value of product ) = AINITLADNFIAUAINYNATNADICUUAN
1 9ol % .
W= Anhminaueaule (Weights)
. ! A t&l a 9 a 1
r,; (Rating) = AMs@engaauAtazysms luuaazilszinn
% ] A o 1 A t&l a 9 A Y A 1 9 VoA
AIDYNN 3 NTATUIUAINITADNFDTUAINANATUAB TS UUANC] VDIZNAINJUN
= g o [ % 1 dy
1 (Auto part) HHanmMIAuIa Asae lUTl
o oA A X a9 P 1
AIDYNN 3.1 NFEDNFDTUAIVDIGNAINGY Auto part vo91l581nNau Clean
room 1U32U1 CR
rOpAuto part, Clean room, CR: 05*02 = 01
% 1 d' A dy a Y 9 1
AIDYIIN 3.2 ﬂ?ilﬁﬁ]ﬂ%ﬁ]ﬁﬂﬂ'l"ll’ﬂﬁ@ﬂﬂ?ﬂ@ll Auto part GU’E]\HJ?%Lﬂ“V]\TI‘L! Clean
room 1U32UY AC
rOpAuto part, Clean room, AC 1 0*02 = 0
% 1 d' A dy a Y 9 1
AIDYIIN 3.2 ﬂ?ilﬁﬁ]ﬂ%ﬁ]ﬁﬂﬂ'ﬁlﬁ]\?@ﬂﬂ?ﬂ@ﬂ Auto part GU’E]\HJ?%Lﬂ“V]\TI‘L! Clean
room 1U5ZUY FP
I.OpAum part, Clean room, FP: 0*02 = O
(% ] d' A dy a Y Y 1
AIDYNN 3.3 NITIADNFIAUAIUBIGNATINGN Auto part vo31sznnau Clean
room }52UY New project
I'OpAum part, Clean room, New Project = 0*02 = O
U 1 d' A dy a Y Y 1
AIDYNN 3.4 NITIADNFIAUAIUBIFNATINGN Auto part vo3lsznnau Clean
room }5EUY SWIT
rOpAuto part, Clean room, SWIT = 0*02 ¥ 0
' ¥
A206197 3.5 N3N FOAUA1VBIGNAINGN Auto part Y991 521ANIU Clean
room 1U58UU HVAC
rOpAuto part, Clean room, HVAC 7, 0*02 L O
' ¥
A206197 3.6 N1510NFOAUA1VBIGNAINGN Auto part Y091 521ANIU Clean
room 1452UU SMT line
ropAuto part, Clean room, SMT line = 0*02 = 0
@ 1 ~ A dy a Y 9 '
AIDYNN 3.7 ﬂ?ilﬁﬂﬂcﬁﬂﬁuﬂ1mﬂﬁgﬂ91ﬂ€jh Auto part "Uf]ﬁﬂ'ﬁ%!ﬂ‘ﬂ\ﬂu Clean
room 1452V Extension

=0%02=0

TOP puto part, Clean room, Extension
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H 4
A706197 3.8 N3N FOFUAUBIGNAINGN Auto part Y01 TZANIU Clean

room 143211 AC & exhaust

= (O* =
ropAulo part, Clean room, AC & Exhaust O 02 O

H 4
A206197 3.9 N3N FOFUAVBIGNAINGN Auto part Y01 TZANIU Clean

room luszuy Chemical room

=0*02=0

rOpAuto part, Clean room, Chemical room

% 1 { ¥ a 9 9 1
GI'JE]EJNﬁ 3.10 ﬂ1ilﬁﬁ]ﬂc§®ﬁuﬂ1ﬂ]®ﬂgﬂﬂ1ﬂ@3\l Auto part GUE]\??J?ZLI]“I/]Q'IH Clean
room 1145211 Construction

=0*0.2=0

ropAuto part, Clean room, Construction

% 1 { ¥ a 9 9 1
G]’JE]EJN“ﬁ 3.11 migﬁaﬂ%aummmgﬂmﬂqu Auto part ﬂl@ﬁﬂi%!ﬂ“ﬂﬂu Clean
room JIZUY Compressor

=0*0.2=0

ropAuto part, Clean room, Compressor

v Y
$198199 3.12 ﬂmﬁaﬂ%auﬁ'wmgﬂﬁmgu Auto part V939U 52NN Clean
room “luisz Renovate

=0%0.2=0

I.OpAum part, Clean room, Renovate

H k4
A29619% 3.13 M51A0NFOFUAVBIgNAINGY Auto part Y991 321ANITW Clean

room 52UV Power supply
=0*0.2=0

I.OpAuto part, Clean room, Power Supply

A ' ?:’ o A dy a Y A Y A
AT NN 3.6 AMUIUNNITIADNEDAUAINANATNADIE DU

U

stem C A F New SWI HVA SMT Exten AC& Chemic constr Comp Renov Power Ove
Client
Scope R C P Project T C line sion Exhaust al room uction ressor ate supply r All

0

Clean
. 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2
room
1
0 0
1.Auto ME 0 5 . 0 0.2 0.2 0.2 0 0.2 0.2 0 0.2 0 0 0.4
part 2 2
Civil
&ME o 0 0 02 0 0 0 0 0 0 0 0 0 0 0.2
&EE
Civil o 0 0 0.2 0 0 0 0.1 0 0 0.1 0 0 0 0.2
2.Tire ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1

3.Electro
ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1

nic
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A15197 3.6 (90)

System C A F New SWI HVA SMT Exten AC& Chemic constr Comp Renov Power Ove
Client
Scope R C P Project T C line sion Exhaust al room uction ressor ate supply r All
4.Rubber ME 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1
0 0
ME 0 5 5 0 0.4 0.4 0.4 0 0.4 0.4 0 0.4 0 0 0.4
5.Air
4 4
condition
Civil 0 0 0 03 0 0 0 0.3 0 0 0.3 0 0 0 0.3
EE 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.3
0 0
ME 0 5 5 0 0.5 0.5 0.5 0 0.5 0.5 0 0.5 0 0 0.5
5 5
6.0Other
Civil 0o 0 0 0.33 0 0 0 0.33 0 0 0.33 0 0 0 0.33
Renov
0 0 0 0 0 0 0 0 0 0 0 0 0.17 0 0.17

ate

d' = 1 %’ o g’/ d' FY J 1 A dy a 9
1NAITINN 3.6 uammmmwuﬂmwnﬂ‘wQﬂﬂnmagﬂqmaaﬂmaaumuaz
a A A dy Y
UINTTAIINNLIADNFONULAD
[V [ Y v 1 3 ax 9 v 1
3.4 MIIANITAUANINUYNYUUDUIANAS I VD Lﬂuaﬁmﬁamamay’a LLAaZInN
v 9y 9 ' A 1 1 & " A A 9 a
isﬂummmJmjmmumasizuuwﬂsmg@giuﬂszmmmm “]Nﬂ%mJVIGlGD'GlUﬂﬁ’E)‘E‘UTEJiZUU
= ] o =) A = Y a 9 1A ] =
GUEN“]JS&ﬂVIxﬂUiJﬂH’]JUGI’JLa"U l1’1J‘L!T§ (NERED) C]Ni%’é)‘ﬁﬂﬁlllmlmwEJQﬂﬁ“lJ\i“lJ’é)ﬂ’J13Ji$’]J“lJ

?.’, 1 1 1 g’; ] 1 [ 9 Y 1 d'
HU egcluﬂizmmmw%”lnmmu lliJﬁHJ1iﬂ“lJ'é)ﬂﬂ1§$ﬂ“lJﬂ’NlIHIlIﬂIumﬁNLma%igiJUﬂ

P v
Y a Y v o Y =2 A

H ¥ i
Usingegluilszinnuesauiiuias 1@ aniudsdesiamnmsidensodunivesgnainguaus

1 % a A o

v v H ' H 9
MEITDITIWAUNIITAU (Collaborate) FIITNIGNTAADMIAIUIUAUNASVDINTIADAF D

Q

).

Y (%

v v Y 1
uMazUIMs vesgnmnineItoanuszuuuiug awaasladieaunsi (6)

Ea)))

aw = Zvopc,i,a

6) (Guo, Zh uaznme, 2014
" Count,, fpiflenofyifug )

A . o Y ¥
e aw,, (Average weight) = FELAUANUANTUYDIY TN NI

'
A o

v
Count; , = SruriunanuaniinduIw
1 d‘ A g ?1//
ZVOpcviva = N’c‘l’i’mﬂli‘N\‘ﬂ‘LliSﬁ‘]J‘]JGl‘IJLma%ﬂiglﬂﬂﬂla@ﬂ“ﬁﬂ‘ﬂﬂﬁﬂﬂ
o oA ° o 9 9 Y 1A
AIDYNN 4 ﬂ”liﬂ”lu’liui%ﬂUﬂﬁiulﬂlﬂﬂluﬂlﬂﬂﬂizLﬂ‘ﬂﬂu"lli’)ﬂgﬂﬂiﬂquﬂ 1 (Auto
= v o % 1 dy
part) Hrianmamuin aaae liil

A198199 4.1 szﬁummmﬁ’u%’ummﬂ5zmmm Clean room 14521 CR



project

50

AW iean room. cr = (0.1)/1 = 0.1

Free1aft 4.2 seaunnuutuvenlsznnau ME luszuu AC
aWyg ac = (0.2+1+1+1+0.4+0.5)/6 = 0.683

Free1aft 4.3 seaunnuTuTuvelszinay ME lusyuy FP
aWyp g = (0.241+1+140.4+0.5)/6 = 0.683

Fre8197 4.4 szAun NS UYensZIANIY ME luszun SWIT
aWyp wir = (0.2+1+1+1+0.4+0.5)/6 = 0.683

Free19ft 4.5 szaunnu T uvenlsznnay ME luszun HVAC
aWyp yac = (0.2+1+1+1+0.4+0.5)/6 = 0.683

Fre8197 4.6 szAUANUIT T UYEN)sZIANGIY ME TU520D SMT line
AWyp st fine = (0-2+1+1+140.4+0.5)/6 = 0.683

Freg1aft 4.7 szaun TS UYealsZIANY ME 1u5211 AC & exhaust
AW e ac & Exhause = (0-2F1+1+140.4+0.5)/6 = 0.683

Free1aft 4.8 seaunNuTuTuYeszAne EE luszun Power supply
AWEE power suppty — (0-3)/1 = 0.3

Fr0613it 4.9 sEduaMuTTuvetlszinna ME 145211 Chemical room
AW e chemical room = (0-2+1+1+140.4+0.5)/6 = 0.683

ﬁlﬁ@ﬂ'N‘ﬁ 4.10 sxﬁummL%’M%’mmﬂszmmm Renovate 4581/ Renovate
AW enovaterenovate = (0-170/1 = 0.17

Free1aft 4.11 szuausuduvetlszianau ME lusza Compressor
AWy compressor = (027 1+1+1+0.4+0.5)/6 = 0.683

A198190 4.12 SEAUANUTUTUUD T2ANIIY CivilRME&EE 113211 New

AW Civil& ME&EE, New Project (0.2)/1=0.2

§106199 4.13 sEdua TS UYEsEIANM Civil TU521U New project
AW Civit, New project = (0-270.3+0.33)/3 = 0.276

@T’J@fh\?‘ﬁ 4.14 5$ﬁlﬂﬂ31mléﬁlﬂﬁumﬂﬂﬂ§$lﬂﬂﬂ']u Civil Gluigﬂﬂ Extension
AW iyl Extension — (0-110.3+0.33)/3 = 0.243

G‘h@fh\ilﬁ 4.15 53éﬁJf"I?ﬁJL%ﬂJ%ﬂ‘Uﬂ\iﬂﬁglﬂﬂﬂwu Civil 1u§$1J1J Construction

AW i, consrucion = (0.110.310.33)/3 = 0,243
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A o 9y Y
A5 197 3.7 52AUANUINTUYRILTZ AN

t
System A F New SW HVA SMT Exte AC & Chemic Constr  Compr Reno Power
Scope R C P Project IT (o) line nsion Exhaust al room uction essor vate supply
cl 0.
ean 0 0 0 0 0 0 0 0 0 0 0 0 0
room l
0 0
0 0 0.68 0.68 0.68 0 0.68 0.68 0 0.68 0 0
6 6
ME 8 8
Civil& 0 0 0 02 0 0 0 0 0 0 0 0 0 0
ME&EE
Civil 0 0 0 0.27 0 0 0 0.24 0 0 0.24 0 0 0
Renovate 0 0 0 0 0 0 0 0 0 0 0 0 0.17 0
EE 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3

~ Y I [ A ¥ o k4 ~ = P
NATINN 3.7 Llﬁﬂﬂclﬁ!’ﬁuﬂTﬂT\ic] Vlhlﬂﬂ1ﬂﬂ1§ﬂ1u'3mﬂ’wﬁuﬂ1§'ﬂ 4 “D'Qgﬂulﬂ)'blu

MsedUeTzAUAMUTNTuYeIHLAazlsznn NUsIngegdluszuua1e vewlsznnau

MIHIANNARIBAAINUYBITOYA TABT MU UNAIUTEHINNGUINA NI 0T NINIUTZ VY

o o o A @ .
luszuuuuzihiawisodaldsnnisdszgndl43301539A21UA819AAIUU Y Tanimoto

correlation (Gower & legendre,1986) iilenagoulsz@namveadsmsuuziini laiuaue

A = J 1 Y o o A
LW@L‘]J%EJUWIEJUS%W’JNﬂQ?JQﬂﬂ?ﬂﬂﬂi%!ﬂ‘ﬂﬂ]@\iﬂﬂi%ﬂﬂ ﬂﬁllﬁﬂﬂiuﬁuﬂﬁ‘ﬂ @)

Z (Gc,a)*(awi,a)
Z (Gc,a)2 + Z(a'vvi,a)2 _Z (Gc,a)*(awi,a)

sim(c,i) =

A . . Y =K o ' Y o
19 sim(c,i) = ﬂﬁﬁ1ﬂ’31llﬂﬁ1flﬂﬁ\1ﬂl.l"llf]\iﬂ’qMgﬂﬂ1ﬂﬂﬂi$m‘v]"ﬂ€)\1\ﬂu
G.,= A1 Global criteria weight
@ Yy 9
aw,, = FEAUANUUNUUYDIYTZANU
@ v ~ 9 =K o 9 1 19 A dy
AIDYNN 5 NITHIANUANYNINUUDIGNAINYY Other NUNITLADNBEOIU

152190 Civil & ME&EE Unanmsmiuin aaae 111

(7) (Guo, Zhang LAz AL ,2014)
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§108197 5.1 ﬁnfmﬁ'ﬂmmgﬂﬁ’mzju Other 15211 CR, AC, FP, New Project,
SWIT, HVAC, SMT line, Extension, AC & exhaust, Chemical room, Construction, Compressor,
Renovate, Power supply
Gome = (CR, AC, FP, New project, SWIT, HVAC, SMT line, Extension,
AC & exhaust, Chemical room, Construction, Compressor, Renovate, Power supply)
Goge = (0,1,1,1,11,1,1,1,1,1,1,1,0)
§20619% 5.2 sdUANUT T L0915 Y AN Civil & ME & EE luszuy CR,
AC, FP, New project, SWIT, HVAC, SMT line, Extension, AC & exhaust, Chemical room,
Construction, Compressor, Renovate, Power supply
aweuemesre = (CR, AC, FP, New Project, SWIT, HVAC, SMT line,
Extension, AC & exhaust, Chemical room, Construction, Compressor, Renovate, Power supply)
aweemesee = (0,0,0,0.2,0,0,0,0,0,0,0,0,0,0)
il unua luaunsd (7) MImIAnuadIendInuYeInguanMnulsznvesnu agld
Sim (other, civil& ME&EE) = 1*0.2 =0.2/(1.04-0.2) = 0.2/0.84 = 0.24
(1+0.2%) - (1*0.2)
9113 Similarity @1130e31'14731 gnA1ngu other Hlemafiezidenseaiuily

19N civil & ME&EE (111 0.24 W39 24%
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o o a ' 9 o 9 A Y o =K
penudmsumsusmslugaaivnssuneadeezsiimslszuananudoyadn laiudn 131

3 9 1 Y A ] Yya 1 a 9 A a 1 )
sruudludeyannnqugnmnminau lddadoduedumvrsousms lugamnssunoddg
o ' Y 3 - o v Y 9 A A A i
119U 100 naugna Tasuaautunlesiiuanuday a1veyani@enuenmilonnszuuny
szuvzsTuIananaadsIgMIId U AUA AU MINUTENa T uvIsd U Ay

a Y o ~
UINMT I8 49NN 4.2

q’ Yo A o
Scope AmsauslinuusEn
A

ME (40.00%)
Civil (20.00%)

Civil&kME&EE (20.00%)

Cleanroom (20.00%)

A o 1 9

2 4.2 naaamsiszanarasiemsaudiazusmsieuenieldnuussnngugn

= J o o s - A o 9y = o
muﬂim”lmcwu (Normalization) A9 ﬂigﬂﬂuﬂiiﬂﬁﬂﬂEQIﬂiﬂﬁi?\‘iﬂl@\ﬁlﬁGlfu
A o Qdy [ 1 4 9 (] Y]
NIDUVUADUBUAN-ANNANNUT (ER- Model) 1ﬂﬂ§1ugﬂllﬂﬂﬂﬁi°ﬂﬂ§1u (Normal form)
Ao o ¢ A 5 v o 0o q v = Y
Tﬂﬂﬂﬁﬁﬂﬂ'ﬁl!ﬁ33@]@1‘ﬂﬁ$ﬁ\‘]ﬂLWf’Jﬁﬂﬂ?WN“ﬁT‘ﬂ)’@uﬂJ@\iﬂlﬂHﬁL!ﬁ%ﬂ?iﬁ%@gﬁﬂﬂﬁ?ﬂgﬂﬂ@ﬁ

(9118, 2560)

1.1 MSANBISTULIUZINIUUNEI UM VSN HQATIHNIINNOAI

nuatsMsaszuunuzhuuusaudmsumsusmslugavnssunoadig

Y A

1de laidoyavesngugndnminnunedaaeidueviedua ez u5n158 14U 100 NGy

o o Aa Yy A = Y o Y ' Y
muwmmuzmﬁummammﬂwﬂugﬂmsmiwm llﬂ
d o
1.2. ﬂ]ﬁa!ﬂi"I%‘}'i!!'ﬁ3'(’)?)ﬂ!l‘1J‘ll§Zﬂﬂl!u%iﬂl!UﬂNﬂ1uﬂ1§U%ﬂ1§1uQﬂﬁ1ﬂ

A\ b4
NIFNNOAIN
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Recommendation

I : . . f—
1 Collaborative Filtering aWi av o~
Mﬁ% . > “  Count.
| /E/\" Recommendation ¢ ha
e ‘; ".‘ 1
i Z(Gc,a)*(awi,a)

NG+ (aw, ) - Y (G, *(aw,,)

NN 4.3 MUTIWMINAUTZVVLUSNMVVHEUEHTUMIVTNI IUQAaIHNI T

INNINA 4.3 NINTIUNITHAUITEVVUUL MV UNEIUEIHSUMTUTNIT I

[

ya Yo Aa = 3’/ o dy
gae NIy {90 ladutiumsAnyautunouail
(1) M351190ya Input by objects 1tagdoya Input by other user 1115 1un15v 1118
A ' Y] = 9
IWoMIAIANUAT AR IIMTTONA
) ihdeyan IddrgnszuaumsiiueamIsuuusz vz usdIu Tag

713373 Content-based t1ay Collaborative [U1A287U

(3) ABn13% 1118 Taen13A1UIUNIA1 Global criteria weights Y99gNAT —> 113

o (2 G ! %‘ v A t&l a 9y A 1 Y A
ﬂﬂ!’)m‘l’iﬁz@Uﬂ’)1nﬂuﬁlﬂﬂiﬂﬂ1u1ﬂuﬂ --> ﬂﬁmﬁ)ﬂ%@ﬁuﬂ'ﬂﬂﬂi’m‘lﬂﬂﬁ]ngﬂﬂnl@]f]i%‘ﬂ‘lj
9 =< o

[ 9
AN > A15HIANNABVDIUTLANIULAALTZVY > VINHUNITHIANINADIIADIN UV

Fo1ya lasT MWD UHAIUTZHINNGUYNAHIBIZHINNUTZT VLA

% < a % o ] o a [
(4) Wﬁllu’l3$1J‘1JL'J‘]JL!’EHJWﬁLﬂ‘]fuﬁ'IWﬂJLLugu1ﬂ1iﬂiﬂ1§1uq@]ﬁ1‘ﬁﬂiillﬂ’t]ﬁ%ﬁ\?
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2. mydszdiumanugndes mmsidanaunazmlsz@ninmvesszuunuzii

BUUHENUE UM DIl ugamnnIsuNeas19

Y
naIniaszuutazad nlumand) GuaeuasNIADNITNATOUAIINYNADA
nagAuUIFedevesTwaa Fan1snauszuunuziwuuraudmiunsuing lu

gadinssunedas i Taoldnsysziiuainauuiug Confusion matrix A1A15197 4.1

H A v J o . .
M13199 4.1 M3UszdunadnsM33uIe (Confusion matrix)

Predicted
Yes No
Yes A=TP B=FN
Actual
No C=FP D=TN

H a [ o o 1Y o
91AA15199 4.1 Confusion matrix A8 M5UTLHUNAANTNITHIUIY (MTOHADNT
91n(Recall) 1az A1)z ANTAIN (F-measure) 1NONATDUAIINYNABININNTTUIOYA TAg

Mualanaunsi (8), (9) uaz (10) MuUEIRY (Kohavi and provost, 1998)

P= A (8) (Kohavi and provost, 1998)
A+B

R= A (9) (Kohavi and provost, 1998)
A+C

F —measure = % (10) (Kohavi and provost, 1998)
+

A A ] 9 ..
149 P A9 AINNUYNABY (Precision)
A A A
R A® AN15L389NAU (Recall)
I a o 1 a
A=True positive (TP) ﬁ@ slgl}'t’)ﬁ;l‘ﬁlﬂui]ﬁﬂ LAZHANITNIUIYUDNINAIN
< a o 1 (=Y
B=False negative (FN) ﬁ@ slgl}'t’)ﬁ;l‘ﬁlﬂui]ﬁﬂ uazwamimmauaﬂ’nllmm
.. A 9 <3| Y 1 a o 1T A
C=False positive (FP) A® f’llf’)ﬂ;l‘alﬂusllﬂuﬂ]lllfﬂﬁﬂ LAZHANITNIUIYUDNINAIN

. A 9 ] 9 1 a o ' 1 a
D=True negative (TN) A9 ﬂl@y‘alﬂumﬂua]lllfﬂﬁﬂ Llagwaﬂqﬁ‘ﬂnluwﬂﬂﬂﬂ?flllﬂﬁﬂ
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{ (% v Jda
A15190 4.2 waawﬁ%mmimﬁamwuwaawmﬁq

Predicted
Yes No
Yes 13 1
Actual
No 2 4

= Y ~ [ v J a
ANATITNINN 4.2 °I/lﬂﬁ@‘]Jﬂ'J']iJQﬂﬂ'ﬂQ’ﬂWﬂTﬂiLlﬂiiJLlr%ﬂULWﬂUﬂUWﬁaWﬁﬁ]ﬁﬁ Iﬂﬂ
9
MIFUAIOYANITIANGNYNAITIUIU 20 ATI AINITOUIAIAINYNADY (Precision) AINIFITON

Y
1 a a Y o
A (Recall) tazmMUse@nsnn (F-measure) 1daail

ﬂ'Wﬂ’JHJQﬂﬁ}EN (Precision) =P = 13 _13_ 0.9285
13+1 14
MMIBeniu (Recal) =R = —>_ =3 _ 0 8667
13+2 15

2*(0.8667)*(0.9285) _ 1.61
(0.8667) +(0.9285)  1.795

Mnmsnaaesteyalunuitensiannszuunushuraud S UMIUIMs

Alszansnw (F-measure) = F — measure = =0.8969

lugagivnisuneaiie wuainnugnaeuInuieeaz 92.85 Amsisenaumninuiesas

86.67 uazalszanimmmdudosas 89.69
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v A
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1. agUdmsIdy

) I
1.1 ssuuuusHIUUNaIH (Hybrid Filtering Recommendation) Wunanieg
3 . v <
ﬂi}@gﬁiﬂﬂﬂﬁ 39U Content-based tta¢ Collaborative filtering 1[91#280 U @9 Content-based (11
a o a 491 A Bldy Y = ﬁy 9
malAsEULUNEIUNM AN NFNUgIUINToYaINTIazDeAliaIvoIToYa
Y
Y ) o o J . . I a o
WU 9 Tumssiaueszuums I @u Collaborative filtering 1 wmataszyUULIh
= 91 Yy 2 o A v =2 A Yya o o
puuNag 195w Taglddoyaluszuududiuumnilinnuadiendanse IndiResnuny
Y o o w g’/
AlFTumsiuauenuziiinguug
a d o a
1.2 INFIZHIAZDNVDIZVLHUZINIVINEIUMTUIMSTHRATIHNIINNDAS19
Tag 19351505090y ALUVHA U (Hybrid filtering) ¥ 911 auiAm w1z u19061900975
° A X A 9 an ° = Yq 91 o
szuusuzihwuuinsandomw i 1Y u3sszouuuziihuuunanglgsuiiha
1 % & ] = a Y o w . . A Y o w
FIUNU FIFIYHANLAYIUDIINAUVDY Content-based 0 Collaborative filtering INDAAUDIINA
o @ oA [} 1 a
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2. anisewa

qm'ﬁﬁ’aﬁ;ﬂumﬁﬁwmﬁz‘ummxﬁm‘uuwmu’e’?m%’umﬁﬁmﬂuqmmﬂﬁu
noa319 Taeldn1snsosdoyauuumaIu (Hybrid filtering recommendation) @81 15571
Content-based 01 Collaborative filtering 19 ﬁ’aﬂf‘i’uuﬁmﬁzﬁuaz@ammmﬁaﬁ’muwﬂu
szuuduuedwamFudmiuuziihimiuinslugasvnssuneaiie umsuuzihaum
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a o ' Y Ao A ¢
ATNN N-1 VBYANJNANATNUINIUATIEN
Client R Budget
Item Company Name Location Product Area (m) Scope System
Name (MB)
1 CPF Direct NonglJok Food 40 0.8 ME Cooling
New
2 CPF Direct NonglJok Food 6,000 147 Civil&kME
Project
Hino Motors
3 Direct Samutsakorn Auto Part 240 3 Clean room CR
Manufecuring
4 Denso Direct Amatanakorn Auto part 50 Clean room CR
Sanmina SCI
5 system (thailand) Direct pathum thani Electronics 22.5 ME FP & AC
Co.,Ltd
Thai
New
6 Umicore Nakano, Hammaraj Auto part 6,000 ME&EE
Project
Ando
7 Bridgestone Direct Amatanakorn Tire 317 ME AC
Panasonic
8 Direct Wellgrow Electronics 36 2.45 Clean room CR
Application
9 Seiko Precision Direct Navanakorn Seiko 7.5 ME AC
10 Bridgestone Direct Nongkae Tire 1,152 2.5 ME AC
SWIT &
11 Belton Direct Navanakorn Electronics 3,200 Civil&kME&EE New
Project
Out of the blue New
12 Direct Samutsakorn Painting 2,772 28 Civil
o.,Ltd Project
Medic Clean CR &
13 Civil tech design Samutsakorn Medicine 7,022 150
pharma room&ME HVAC
Veleo Niles
14 Direct Amatanakorn Auto part 51,000 ME FP
(Thailand) Co.,Ltd
15 Thai Kurabo Obayashi Navanakorn Textile 20,000 9 Renovate FF
16 Lucky Tex Under Bangpoo Textile 1,000 ME SWIT
17 3 M Thailand Direct Ladkrabang Scotch tape 1,000 Renovate Renovate
18 3 M Thailand Direct Ladkrabang Scotch tape 1,000 Clean room CR
New
19 Fabrinet Direct Rayong Electronics 30,000 Civil&«kME&EE
Project
Hitachi
New
20 Automotive Direct Amatanakorn Auto part 400 Civil&«kME&EE
Project
system Ltd.
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Item Client R Budget
Company Name Location Product Area (m) Scope System
Name (MB)
21 Microchip Direct Chachoengsao Electronics 80 Renovate Renovate
Bertram chemical
22 Direct pathum thani | Pharmaceutical 2,700 ME SWIT
1982 co.,Ltd.
Avery dennison Bang sao
23 UAC Labal 1,000 ME HVAC
(Thailand) Co.,Ltd thong
24 E&H Precision Under Amatanakorn Electronics 10,000 ME SWIT
Huhtamaki Packaging
25 Direct Samutsakorn 12,000 12 ME FP
Thailand material
Thai
26 Asahi Kasei Hitech Chemicals 476 ME FF & AC
Nakano
Thai
27 Foodtech Hitech Cheese 375 Clean room CR 50K
Nakano
Hitachi
Energy
28 Compressor Consulting Rojana Auto part 1 EE
saving
(Thailand)
29 Rice Creation Under pathum thani Rice 10,000 Civil Warehouse
Marugo Rubber
30 Under Amatanakorn Rubber 20,000 ME HVAC
(Thailand)
31 TPSC Under Bangpong Power Plant 4,000 ME HVAC
32 Big C Direct Klong 6 Shpping mall 50 EE Solar Panel
33 Fabrinet Direct pathum thani Electronics 18,000 Civil Car Park
New
34 Fabrinet Direct pathum thani Electronics 1,500 Civil&ME&EE
Project
New
35 Fabrinet Direct pathum thani Electronics 4,400 Civil&kME&EE
Project
36 Fabrinet Direct pathum thani Electronics 400 Clean room CR 100K
37 Fabrinet Direct pathum thani Electronics 2,300 Civil Warehouse
38 JTEKT Direct Bangwua Auto part 1.7 ME&EE Roof FAN
New
39 Kusumoto Kasei Direct Rayong Chemicals 3,000 140 Civil&kME&EE
Project
New
40 ACT Imaging Direct Printing 80 Civil&kME&EE
Project
Andaman
41 Direct Samutprakarn Food 1,500 ME AC
Seafoods
New
42 Toray Industries Under Samutprakarn Textile 4,000 Civil
Project
43 Nippun Under Navanakorn Pasta Pastry 2,145 ME HVAC
44 ARS Chemical Direct Navanakorn Chemicals 300 Civil&kME AC,Buiding
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Item Client R Budget
Company Name Location Product Area (m) Scope System
Name (MB)
Thai Union New
45 Direct Samutprakarn Food 100 ME
CO.,Ltd Project
46 Cargill Direct Korat Food 1 Civil Extension
47 Cargill Direct Korat Food 1 ME FP
48 Nedec Direct Korat 1 ME AC
New
49 Nedec Direct Korat 6 ME
Project
50 Valeo Direct Amatanakorn Auto part 5 ME FP
New
51 Valeo Direct Amatanakorn Auto part 7 Civil
Project
New
52 Thai Chim Direct Korat 4 Civil
Project
53 Fabrinet Direct pathum thani Electronics 2.5 Civil QA ROOM
54 APT Direct Bangkadee 5 ME SPOT AIR
55 Hoya Direct Hitech 5 Renovate Misc.work
56 Toshiba Lighting Direct Bangkadee 1.4 Civil&EE ESD room
57 Nihon Direct Rojana 3.8 ME Cooling
58 CP Meiji Direct Saraburi 2 ME Steam drain
59 Transtron Direct Bangkadee 2 Renovate Misc.work
60 Kincho Direct Nongkae 5 ME FP
61 Sanko Electric Direct Rojana 1.6 EE TR
Lab.
62 Bertram Phama Direct Ladkrabang 3 Renovate
Renovate
Wase water
63 Nestle Direct Bangpoo 6 ME
tank
64 Aichi Direct Bangplee 7 Clean room CR
65 French Interational Direct Bangkok 4 ME SWIT
66 Kaga Direct Amatanakorn 7.19 ME SMT line
67 MSAT Direct Amatanakorn 1.05 Civil Extension
AC &
68 MCP Direct Amatanakorn Air condition 10 ME
Exhaust
AC &
69 MCP Direct Amatanakorn Air condition 8 ME
Exhaust
AC &
70 MCP Direct Amatanakorn Air condition 8 ME
Exhaust
Chamical
71 MCP Under Amatanakorn Air condition 4 ME

room
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Item Client R Budget
Company Name Location Product Area (m) Scope System
Name (MB)
72 MCP Direct Amatanakorn Air condition 1.7 Civil Contruction
73 MCP Direct Amatanakorn Air condition 2.3 Civil Contruction
74 MCP Direct Amatanakorn Air condition 1.5 Civil Contruction
75 Kawabe Direct Amatanakorn 1.95 Civil Extension
76 Kyowa Direct Amatanakorn 3.5 ME AC
77 Kaga Direct Amatanakorn 1.3 ME compressor
78 Kaga Direct Amatanakorn 2.86 Renovate Renovate
79 CMK Direct 304 Electronics 8.6 ME HVAC
80 CMK Direct 304 Electronics 1.13 ME HVAC
81 CMK Direct 304 Electronics 1.48 ME HVAC
82 CMK Direct 304 Electronics 1.05 ME HVAC
83 CMK Direct 304 Electronics 1.76 ME HVAC
84 JTEKT Direct Bangwua Auto part 1.9 Renovate Renovate
85 JTEKT Direct Bangwua Auto part 3 ME&EE Cooling
Ventilation
86 JTEKT Direct Bangwua Auto part 4.9 ME&EE
FAN
Change
87 JTEKT Direct Bangwua Auto part 1.15 ME&EE
roof fan
Extention
88 JTEKT Direct Bangwua Auto part 21 Civil&kME&EE
office
89 KOYO Direct Bangwua Auto part 2.3 Civil Car park
Power
90 Panasonic Direct Bangpoo Electronics 0.8 EE
supply MC
Renovate
91 Panasonic Direct Bangpoo Electronics 5 EE Power
supply MC
92 Panasonic Direct Bangpoo Electronics 9 ME Utility MC
Power
93 MCP Under Amatanakorn Air condition 2 EE
supply
Power
94 MCP Under Amatanakorn Air condition 1.6 EE
supply
Power
95 MCP Under Amatanakorn Air condition 2.3 EE
supply
Storage oil
96 TUM Direct Samutsakorn 1 Renovate
tank
97 TGRT Direct Samutsakorn 4.8 Renovate AC
98 Electrolux Direct Rayong Electronics 4.1 ME SWIT
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Item Client R Budget
Company Name Location Product Area (m) Scope System
Name (MB)

99 Piolax Direct Rayong 4.8 EE Canteen
Exhuast

100 AW Direct Hammaraj 5 ME

FAN
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
68 MCP Direct Amatanakorn Air condition 10 ME AC & Exhaust
69 MCP Direct Amatanakorn Air condition 8 ME AC & Exhaust
70 MCp Direct Amatanakorn Air condition 8 ME AC & Exhaust
72 MCp Direct Amatanakorn Air condition 1.7 Civil Construction
73 MCP Direct Amatanakorn Air condition 23 Civil Construction
74 MCP Direct Amatanakorn Air condition 1.5 Civil Construction
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
46 Cargill Direct Korat Food 1 Civil Extension
47 Cargill Direct Korat Food 1 ME FP
48 Nedec Direct Korat 1 ME AC
49 Nedec Direct Korat 6 ME New Project
52 Thai Chim Direct Korat 4 Civil New Project
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
79 CMK Direct 304 Electronic parts 8.6 ME HVAC
80 CMK Direct 304 Electronic parts 1.13 ME HVAC
81 CMK Direct 304 Electronic parts 1.48 ME HVAC
82 CMK Direct 304 Electronic parts 1.05 ME HVAC
83 CMK Direct 304 Electronic parts 1.76 ME HVAC
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
54 APT Direct Bangkadee 5 ME SPOT AIR
56 Toshiba Lighting Direct Bangkadee 1.4 Civil&EE ESD room
59 Transtron Direct Bangkadee 2 Renovate Misc. work
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
16 Lucky Tex Under Bangpoo Textile 1,000 ME SWIT
63 Nestle Direct Bangpoo 6 ME Wase water tank
90 Panasonic Direct Bangpoo Electronic parts 0.8 EE Power supply MC
91 Panasonic Direct Bangpoo Electronic parts 5 EE Renovate Power supply MC
92 Panasonic Direct Bangpoo Electronic parts 9 ME Utility MC
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
38 JTEKT Direct Bangwua Auto part 1.7 ME&EE SWIT
84 JTEKT Direct Bangwua Auto part 1.9 Renovate Renovate
85 JTEKT Direct Bangwua Auto part 3 ME&EE Cooling
86 JTEKT Direct Bangwua Auto part 4.9 ME&EE Ventilation FAN
87 JTEKT Direct Bangwua Auto part 1.15 ME&EE Change roof fan
88 JTEKT Direct Bangwua Auto part 21 Civil&kME&EE Extention office
89 KOYO Direct Bangwua Auto part 23 Civil Car park
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
9 Seiko Precision Direct Navanakorn Seiko 715 ME AC
11 Belton Direct Navanakorn Electronic parts 3,200 Civil&kME&EE SWIT & New Project
15 Thai Kurabo Obayashi Navanakorn Textile 20,000 9 Renovate FF
43 Nippun Under Navanakorn Pasta Pastry 2,145 ME HVAC
44 ARS Chemical Direct Navanakorn Chemicals 300 Civil&ME AC, Building
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
5 Sanmina SCI system (Thailand) Co.,Ltd Direct Pathum thani Electronic parts 225 ME FP&AC

22 Bertram chemical 1982 co.,Ltd Direct Pathum thani Pharmaceutical 2,700 ME SWIT
29 Rice Creation Under Pathum thani Rice 10,000 Civil Warehouse
33 Fabrinet Direct Pathum thani Electronic parts 18,000 Civil Car Park
34 Fabrinet Direct Pathum thani Electronic parts 1,500 Civil&kME&EE New Project
35 Fabrinet Direct Pathum thani Electronic parts 4,400 Civil&kME&EE New Project
36 Fabrinet Direct Pathum thani Electronic parts 400 Clean room CR 100K
37 Fabrinet Direct Pathum thani Electronic parts 2,300 Civil Warehouse
53 Fabrinet Direct Pathum thani Electronic parts 25 Civil QA Room

1] Y 1]
NN A-8.1 AT Test ATIN 8

@ o 9 @ a 1 Y
ﬂ'liiWﬁlﬂﬂi%‘]J‘]J!L‘L!?LHLL’]J’]JN?ﬂu’fﬂﬂi’ﬂfﬂi’ﬂiﬂ'lisll‘lq@]ﬁ1ﬂﬂiillﬂﬂﬁi'lﬂ

5 v a oo s
Iag danIn SAUUT LAz IYIY TUABHYA

A Y vy Yy y
envoyandl Aumidoya
,
naYuaas
a A ao dy
NIDNFOUITHNNADINIG : A
A A ao A A aw
IONFOUIHEN : --ﬂ?il!“ﬁ@ﬂ‘]ﬂ]'ﬂi'}l“ﬂ— \%
= .
Lﬁﬂﬂﬂ‘liﬂﬁ%ﬁ'lu\ﬂu 9 Direct A\
A A A .
IADNFOADIUN Patumtani \'
A A a o < A a o o
IONFDHAANUN : --ﬂgmwmaﬂwammm-- \'4
a X 4 & A 4
[ONNUN(AY) —-AFUNAONNUN-- Y4
“ %
enaulseua(MB) : —-nyanaenaulszinm-- Y4

)
uaasvoya -7 |
FRMINONG NTAIIADNTEYADEN

;
es 2 doyaiulyl

o gy ¥ o
WﬁﬁW‘ﬁ‘VlvlﬂﬁﬂﬂﬂWTVI'luWU

Scope NAstAHD IHAUUSEN

A

Civil (42.86%)

Civil&kME&EE (28.57%)

Cleanroom (14.29%)

ME (14.29%)

¥

7NN A-8.2 A5 Predict ASIN 8§ --> TP

A AN YA ) A 3 a
N1TINAADIATIN 8 Wa‘i/lllﬂ D NIJ test mﬂﬂlﬂyjﬂ%i%ﬂuﬂiﬂ Llagﬂﬁ‘ﬂﬂﬁ@’ﬂiuﬂﬁ

o =< a
Muenluese




84

Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
19 Fabrinet Direct Rayong Electronic parts 30,000 Civil&kME&EE New Project
39 Kusumoto Kasei Direct Rayong Chemicals 3,000 140 Civil&kME&EE New Project
98 Electrolux Direct Rayong Electronic parts 4.1 ME SWIT
99 Piolax Direct Rayong 4.8 EE Canteen
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
3 Hino Motors Manufecuring Direct Samutsakorn Auto Part 240 3 Clean room CR
12 Out of the blue co., Itd Direct Samutsakorn Painting 2,772 28 Civil New Project
13 Civil tech design Medic pharma Samutsakorn Medicine 7,022 150 Clean room&ME CR&HVAC
25 Huhtamaki Thailand Direct Samutsakorn Packaging material 12,000 12 ME FP
96 TUM Direct Samutsakorn 1 Renovate Storage oil tank
97 TGRT Direct Samutsakorn 4.8 Renovate AC
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System

3 Hino Motors Manufecuring Direct Samutsakorn Auto Part 240 3 Clean room CR
4 Denso Direct Amatanakorn Auto part 50 Clean room CR

14 Veleo Niles (Thailand) Co.,Ltd Direct Amatanakorn Auto part 51,000 ME FP

20 Hitachi Automotive system Ltd. Direct Amatanakorn Auto part 400 Civil&kME&EE New project

38 JTEKT Direct Bangwua Auto part 1.7 ME&EE Roof FAN

50 Valeo Direct Amatanakorn Auto part 5 ME FP

51 Valeo Direct Amatanakorn Auto part 7 Civil New Project

84 JTEKT Direct Bangwua Auto part 1.9 Renovate Renovate

85 JTEKT Direct Bangwua Auto part 3 ME&EE Cooling

86 JTEKT Direct Bangwua Auto part 4.9 ME&EE Ventilation FAN

87 JTEKT Direct Bangwua Auto part 1.15 ME&EE Change roof fan

88 JTEKT Direct Bangwua Auto part 21 Civil&kME&EE Extention office

89 KOYO Direct Bangwua Auto part 2.3 Civil Car park
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
7 Bridgestone Direct Amatanakorn Tire 317 ME AC
10 Bridgestone Direct Nongkae Tire 1,152 25 ME AC
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System

5 Sanmina SCI system (thailand) Co.,Ltd Direct Patumtani Electronic parts 225 ME FP & AC

8 Panasonic Application Direct Wellgrow Electronics 36 245 Clean room CR
11 Belton Direct Navanakorn Electronic parts 3,200 Civil&kME&EE SWIT & New Project
19 Fabrinet Direct Rayong Electronic parts 30,000 Civil&kME&EE New Project
21 Microchip Direct Chachoengsao Electronic parts 80 Renovate Renovate
24 | E&H Precision Under Amatanakom |  Electronic 10,000 ME SWIT
33 Fabrinet Direct Patumtani Electronic parts 18,000 Civil Car Park
34 Fabrinet Direct Patumtani Electronic parts 1,500 Civil&kME&EE New Project
35 Fabrinet Direct Patumtani Electronic parts 4,400 Civil&kME&EE New Project
36 Fabrinet Direct Patumtani Electronic parts 400 Clean room CR 100K
37 Fabrinet Direct Patumtani Electronic parts 2,300 Civil Warehouse
53 Fabrinet Direct Patumtani Electronic parts 25 Civil QA ROOM
| oMk Direct 304 Electronic parts 8.6 ME HVAC
80 CMK Direct 304 Electronic parts 1.13 ME HVAC
81 CMK Direct 304 Electronic parts 1.48 ME HVAC
82 CMK Direct 304 Electronic parts 1.05 ME HVAC
8 | oMk Direct 304 Electronic parts 1.76 ME HVAC
90 Panasonic Direct Bangpoo Electronic parts 0.8 EE Power supply MC
91 Panasonic Direct Bangpoo Electronic parts 5 EE Renovate Power supply MC
92 Panasonic Direct Bangpoo Electronic parts 9 ME Utility MC
98 Electrolux Direct Rayong Electronic parts 4.1 ME SWIT
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Item Company Name Client Name Location Product Area (m?) Budget (MB) Scope System

30 Marugo Rubber (Thailand) Under

Amatanakorn Rubber 20,000 ME HVAC
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
68 MCP Direct Amatanakorn Air condition 10 ME AC & Exhaust
69 MCp Direct Amatanakorn Air condition 8 ME AC & Exhaust
70 MCp Direct Amatanakorn Air condition 8 ME AC & Exhaust
71 MCp Under Amatanakorn Air condition 4 ME Chamical room
72 MCP Direct Amatanakorn Air condition 1.7 Civil Contruction
73 MCP Direct Amatanakorn Air condition 2.3 Civil Contruction
93 MCP Under Amatanakorn Air condition 2 EE Power supply
94 MCP Under Amatanakorn Air condition 1.6 EE Power supply
95 MCP Under Amatanakorn Air condition 23 EE Power supply
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Item Company Name Client Name Location Product Area (m%) Budget (MB) Scope System
48 Nedec Direct Korat 1 ME AC
49 Nedec Direct Korat 6 ME New Project
52 Thai Chim Direct Korat 4 Civil New Project
54 APT Direct Bangkadee 5 ME SPOT AIR
55 Hoya Direct Hitech 5 Renovate Misc.work
56 Toshiba Lighting Direct Bangkadee 1.4 Civil&EE ESD room
57 Nihon Direct Rojana 3.8 ME Cooling
58 CP Meiji Direct Saraburi 2 ME Steam drain
59 Transtron Direct Bangkadee 2 Renovate Misc.work
60 Kincho Direct Nongkae 5 ME FP
61 Sanko Electric Direct Rojana 1.6 EE TR
62 Bertram Phama Direct Ladkrabang 3 Renovate Lab. Renovate
63 Nestle Direct Bangpoo 6 ME Wase water tank
64 Aichi Direct Bangplee 7 Clean room CR
65 French Interational Direct Bangkok 4 ME SWIT
66 Kaga Direct Amatanakorn 7.19 ME SMT line
67 MSAT Direct Amatanakorn 1.05 Civil Extension
54 APT Direct Bangkadee 5 ME SPOT AIR
55 Hoya Direct Hitech 5 Renovate Misc.work
75 Kawabe Direct Amatanakorn 1.95 Civil Extension
76 Kyowa Direct Amatanakorn 35 ME AC
77 Kaga Direct Amatanakorn 1.3 ME compressor
78 Kaga Direct Amatanakorn 2.86 Renovate Renovate
96 TUM Direct Samutsakorn 1 Renovate Storage oil tank
97 TGRT Direct Samutsakorn 4.8 Renovate AC
99 Piolax Direct Rayong 4.8 EE Canteen
100 AW Direct Hammaraj 5 ME Exhuast FAN
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
68 MCP Direct Amatanakorn Air condition 10 ME AC & Exhaust
69 MCp Direct Amatanakorn Air condition 8 ME AC & Exhaust
70 MCp Direct Amatanakorn Air condition 8 ME AC & Exhaust

v ] 1
NN A-17.1 M3 Test ATIN 17

msnanszuULuzihuuRaud I UMIUs My lugaamnssunedaing

5 v a oo s
Iag danIn FAUUT LAz IYIY TUABHYA

A v v Yy y
ifendoyaudd e
.
nAYuLEag : :
nyoRYOLTENNADINMS : A
Y - N A 4 .
1AonY¥eLTEMN : —njudRRYeTEN— vV
=) .
@enmslszanuay ; Direct v
A A a
ADNFOADIUN : Rayong \Y%
AV RS A a o ¢
aenYonansam : —njadenwandmai- Vv
L Az LA ) a X 4
@eniui(AY) : —njandeniiuii-- v
.y v
1BoneuYsEIna(MB) : —njandenalivine- vV

)
uaasvoya P
HRMINOING NTAIIADNTEYARE1

tloo 2 Fayaii'l
o gy ¥ o
Waa‘w‘ﬁ‘ﬂ‘lﬂﬂWﬂﬂWi‘ﬂﬂlunl

Scope NA3staHD IFAUUTEN

A

ME (50.00%)

Civil (50.00%)

1 Y ]
NN A-17.2 Predict ASIN 17 --> TN

Y A A YA v An 1@ A
N1TINAADIATIN 17 Wa‘l/lllﬂ 9 N3 test iﬂﬂ"lli’]?;lja'ﬂ]lﬂlﬂu%iﬂ ngﬂﬁ'ﬂﬂﬁf’)ﬂi‘l&ﬂ"ﬁ

wwed luidluasa




94

Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
3 Hino Motors Manufecuring Direct Samutsakorn Auto Part 240 3 Clean room CR
4 Denso Direct Amatanakorn Auto part 50 Clean room CR
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Item Company Name Client Name Location Product Area (m’) Budget (MB) Scope System
61 Sanko Electric Direct Rojana 1.6 EE TR
99 Piolax Direct Rayong 4.8 EE Canteen
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Item Company Name Client Name Location Product Area Budget (MB) Scope System
(m’)

55 Hoya Direct Hitech 5 Renovate Misc.work
59 Transtron Direct Bangkadee 2 Renovate Misc.work
62 Bertram Phama Direct Ladkrabang 3 Renovate Lab. Renovate
78 Kaga Direct Amatanakorn 2.86 Renovate Renovate
96 TUM Direct Samutsakorn 1 Renovate Storage oil tank
97 TGRT Direct Samutsakorn 4.8 Renovate AC
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