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Abstract

Location decision is an important premise of equipment repair action. In order to realize efficient
and scientific site selection of field repair shop under simulation conditions, Pythagorean fuzzy sets
(PFS), Cloud model and TOPSIS (Technique for Order Preference by Similarity to Ideal Solution)
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are combined to construct the framework of multi-criterion decision methods. In the decision-making
process, in order to improve the objectivity of the weights, the subjective and objective combination
weighting method based on game theory is proposed. In order to reduce the randomness in the
decision-making process, the Pythagorean fuzzy cloud is constructed by combining the Pythago-
rean fuzzy set and cloud model. In order to accurately measure the advantages and disadvantages
of the scheme, a similarity measurement method based on TOPSIS is proposed. Finally, the relia-
bility and robustness of the Pythagorean fuzzy cloud-TOPSIS evaluation framework are verified by
the field repair shop location decision under simulation conditions. The results show that the pro-
posed method is consistent with the ranking results of AHP, cloud model and TOPSIS method for the
evaluation results of field repair shop decision under five sets of simulation conditions, which veri-
fies the feasibility and scientificity of the proposed method.
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2 WE ) P 5% (multi-criteria decision making, MCDM) & —/MESE, ‘& IB i 3 T A2 brufExt — 20 TS i 2
(8 1k 7 AT VAL, AT BE N IX e 453 7 R Pk B S (7 58 W 2 N RS TT i8HT RGERAN
HIRIF 806 T i v Sz B 1) ALEL AT L)% X HiAh TOPSIS (Technique for Order Preference by Similarity to
Ideal Solution)iZ: HAT B LR, RIHYERE])™, &A% 2 @Ik 1]. TOPSIS MR
TR S B AT R, BLCT 2 R T2 R DFA (2], HiliE RGIRAL[3]. MRTT Rik
FE[4]. Sx LRI BEE H 5] 5 U .

7£ TOPSIS 5, PPN EE w2 e . SR, FESCPRIRRAIE, BT PPl Ao [ A
BIVEAE PP U, SRIGH E PR B Pk . O TR RIZ LRI R, £E TOPSIS J5irh 5l 1
RIEEFRAE, 2R W] DU I FH B 2R R R 1 5 W AR ST, VR 2 ORI AR G 4N\ TOPSIS
Jiik, IR AE[6], ELGERBMIEE]T], Sk RH TR AR 8], X AME = MIEARISE[0], X ME B S REMIZE[10].
TEXLLAL G IROMIE SR b, KRB SRR R R E, TP T EAE R T PRI AR . ROk ER 2E
WAE—EMEE R TP BRI, BRSSPI AR, TR E W BEIN T —E R R
BRI, ARSI 8 2 AL R s A R B AR kA i BRIk By iSOk 22 -TOPSIS VRS

IR b, R MRE L, WS E R, XA RS IR R MY B 1R
PN A I AE IS IR B ) SR R AR S e 4 PR R« DRI D48 E O B R R [ 1] = R i 4E 2
DRBRZ U IR R OCRE R 3R, TR 4B IB IR I RE ), SEtE & 4B RIERE VPl TAE, A2
J B AT DADRAIE A BT H[12]0 AR SR 4 8 SRS CRIEIATT o (1 B S AB 0 prade ik ok SEREAT R 0 VEA, SRIGIETIR
HH ) HE A B RO 25 -TOPSIS TR A B i1 AT A7 P Rl 4
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Figure 1. Block diagram of the evaluation index system for the site selection of field repair stations
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Rl oA T 70 BB B AN U ANy, R TR YEE, SR —&is 1. Bz E
HIAE AN TAERR L 7 — N BRI B[Rl ,  S5E05 (gL -k Jy By SRR 2, A] DA SR
N B, RIEER 5 N R4,
2.2. i

N TR TR 4EEE RS, BRI AEEE & — @i, FN, LA EuREz
W, BERKREMBDERT . b, FEH D IRERMEZ X PE TR, DI RE G4t
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2.3. ERligitE

Tianci [ 13132 H F AR & 78 772 25 4 PR RE TP BB R bR« BIRVESS B & R AR 48 H e B Wi Y al 47
PEANIA IR 3G B RN BT BF S EEL T 2 537 5 B AR R B R RO TR I T . SRATT LA AR A AT O B At 15 e
BN BEALE 2 1 TAE 4 1F.
2.4. ITHy

Sennaroglu [14]55 AFRH T & TR B HT5 /K RGBS LRI GEIR R 2RI FIAZ 18 /R 25 IR0,
VUANFHabn, AT ZERAIERTEN . BT IIEE A5 KPR REB N, KRB EIG KRG G
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ST AU R A BRI, A BT SRR Rk, A E SR AR A T A
BRI B L. T SEAF A TR 2 AT 1 RO, A3 N AR R SR AR 15

3.1. BRSO

JZ K53 B2 (Analytic Hierarchy Process, AHP)j& MCDM J5iE ) —Ff, #-H Thomas L. Saaty #(#% T
1977 4g o BB R R R 0 A R R IR RS R AR EEAT LU, DU N R 3R, IR4s th— 3
Sz

RBLPPAXT RS2 ) n MR R, Kom N {a),a,,,a,} R~ ZHKIRIR 0, 5Hb5a,,(i# /) 1
FAS N HEAT LB, ACAE SR 1~9 ARPETE, M HIBTERE 4 = (al.j )N o FEHIWTHE PR — 4k S5 1251
KA, TSR F M E o, o el — ok ok 5 uE A R,

CR=CURI:£ﬂ:£/M. (1)
n—1
e n RRAWIH R EL, A, RN BRRFHER . RI RRBENL— SRS, ] DU — Sk $8
FREATAEIE o AN —BUMEFRFR CR < 0.1, IAAZ IR B e — it 285Kk . # CR> 0.1, U 75 i 4%
SRR B L 2 — B A A 1k
3.2. HRGE

e — M FNEE, EESRENMLT . BENUEBAE KA K. BRUE 2 —Fh IR
HIFETE, AT R E S E R U

B, R R TR R AR X = (x{./. )mxn AT IE [ A ANFR HEAL JE A8 BB FERE R = (’”i,- )mxn . HPR
REHHA R —EOGESE . Hoh X ZORFIGVEINAERE,  x, RoRTEARE, m AR T R, 0 B
T HEbREL.

PR, THESE j WHRFRRSE -
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J =17y i i n
lnm Zi:lr]
wE, HEEUAE.
H’ =12
0 =—t—, j=1,2,,m. 3)
Zi:le

K, H, =1-E, 8% j SRR ZRVE RS N EARIE SR, W UZIair E A R RO,
PR ALRE BB WO, YORZIRFR SR G P IR IR, 2 IR
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R P A5 EWBLE o, M WBE o, , HEBE W LN IERE T,
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MR HE o TR BT SR
vo oo [d | oo
w0 oo l|b - oo | (©)
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KR EA R B RRAES R, @A ESRIRANSEAERE, WT,
W=do +ho,a'=—"—,b'= b )

a+b’  a+b’
4. BT EIXFNEN TR ERE
4.1. EEIAEFRIRTIERISE

B A 218 /L tH Zadeh T+ 1965 SE4R I, VEUAEBEEIEANGE B PRI AT E VE . 2L AR 2 7t
VPRI AURT RAE O AN 1 Z [MESARL IR g T — MRS, mARR g Tl R TRANES. Ll
XS B LR R AN R G B3R, AE N TR SRR B2 5 27 A 272 (1 25 AN SR A B2 H
Atanassov [16]7E 1986 5|\ T AEFJE MEROREE, JFAEBOMILE (028 AtE B3R T B SO 5 (Intuitionistic fuzzy
sets, IFS), MHE. BEMMB=EANMERMREE . RAEEEHE SR IEE G, FR-E AT E4E
AT 5

Yager [17] 2013 42 T Hak BRSO A2 (Pythagorean fuzzy sets, PFS), {E & GuiSolisE e ek
BOCERATENE, 3K THMISEN LRV B aES X LR A SR 4 P r] td N,

P:{<x,,up (x),vp (x)>|xeX}, ®)

SO, (x) Ry, (x) RRFIB LRI, 55 0< 1, (x) <10, (x) TR (1, (x)) +(v, (x)) =1
MBI BLRTH (x) = 1= (1, (x)) =(v, (%)) -
{4 PES IZ B, Sk BRI BB T 0,

oo (pros) = {15 = o+ 12 = via 2 = 2. ©)

4.2. =EH

PRI T — Mol AR, ROy “mBAL” B AT DA RSO SR A [ A Y B AL RS
Y, FEIEREE TERE S ) e BRI AL, SRS A ENE . 4508 U RETIEBUE R R E B,
W72 U EREEMS MR EEE N xeU x2S TRIBENLSEIL, W x XMES T #0 e Ve u(x)
Fox, W,
,u:U—)[O,l],Ver,xl—),u(x). (10)

W (Ex)s B(En) RIS (He) & Z R MFRALESFIE . Ex RonmMER G AU, En 55E
YERES A E R BACH % He FoRRSHIN, & En KIAHIEESR, WERB T SR, i
K i B HIUSE R, 3 AT DL I SR & B2 A RE AL B AN 2= RAE I [19]. 4 2 D9 1500 >z 9 €(20,1,0.01)
PP
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Figure 2. Schematic diagram of the cloud model
2. ZEREREE

Do
(=]
(=}

PR PR AR VE BT T A2 O RE AR A E PR R AR . 0 T e B AR, W LA N S5 SR S Ul
AL

x, ~%| (1)
H,=\|$*-E}

SR P SRR

n—-1-—7"
T SRR, FRATTR A B & BRI 7 V20 e R 8 S BUE R . RSOV SN “IiF5 .
RUF. &, B2, 27 ISR, @ me s L G280 s 8UERE, W%k 1,

Table 1. Numerical characteristics of the cloud were evaluated on a scale

1. FRFNEHEHE

DRI+ Ex En He
i 100 10.302 0.1309

R 47 80 3.333 0.1
& 69.1 6.3667 0.0809
L 30.9 6.3667 0.0809
%= 0 10.302 0.1309

A BB R R Z MRS AN, HWAxsNC (Ex,En,He), C,(Ex, En,,He,), R
SEAGEENEN], P EER T,

d,(C,.C,)= \/%((Exl B, )+ (En,— En,) +(He, ~ He,)' ). (12)
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4.3. LA FREEM =

Zhang %5 N[2013E H AR 1 Ex KR N ERIA BFRL TRCR £ C(Ex,y(Ex),v(Ex)) o I, HEFHE
I8 B R TR 2 (Pythagorean fuzzy cloud, PFC) IR A A C((Ex,,u(Ex),v(Ex)),En,He) - 3£ H., PFC
FEPERR AT LLRIR N,

x—Ex
=nexp| ———> | 13
y=n XP( 2E” ] (13)

Ref, y o PEC MM ERRRE, 7 AFERAE g Ex) 5 9E AL v( Ex) HI%HY PEC S RA, FIR AT M
E[y(Ex),Jl—(v(Ex))zﬂlIZIEJV\]G

TR 2 ST B R 25 43 IR A €, = ((Exyu vy ). Emy Hey) o Cy =((Ex,, p1y,v, ), Eny He, ), H
FREGIEE A ST LA RN,

d(C,.C,)=|(1-8,) 4 Ex, —(1-6,) A Ex, |, (14)

\[Enz + Hé? \/E;12+He2
Hr g, = . 1 0. 2 2 ) &:min{yﬁl,ﬂll—vzl},

’ ) =
\/Enl2 + He! \/Enj + He, \/Enl2 + He! \/Eng + He,
2, :min{yﬂz,,ll—vf,z} .

PFCWAA(C,.Cy,.C,) =Y oG,
i=1

,, : : n ,, (15)
_ [<ZwiExi’ ZizlaijExilu(Exi ) ) Zi:l aiiExiV(Exi)>’\/z]:wi (Em' )2 ’\/z o (He, )2 }

i=1 Zi:l ok, 21:1 oE, i=1
ct :(<Ex+,ﬂ(Ex+),V(Ex+)>’En+,He+):(<111512>:Exl.*,rlg;g(y(Exi*),rlrS]gv(Ex;)>,rlrsllngnj,Ilrsll§>:Hef) 6
Cc :(<Ex’,y(Ex’),v(Ex’ )>,En’,He’):(<gi£Ex{,ﬁ1iisr}}y(Ex;),gigr}v(Ex{ )>,gigr}En;,gi£He[)
L, d(C.C) -
i_d(ci,c*)+d(q,c*)’(l_ ),
N 2 N 2
d(Cl.,C"): 1— E, +H, AE, —|1- (E") +(H6) AE,
B+ H’ Jr\/(E;)2 w(H) JEL+ +\/(E )+ (H:) (1n
2 2
d(c.c)=|1- Byt H AE, | 1- (5,) +(#.) AE|.
Ejl+Hj+\/(E’)2+(H§)2 \/EfHFHfHF\/(Ef) +(H;)2

4.4. PFC-TOPSIS
C.L. Hwang [21]E Je& 1 1 TOPSIS, AJyH M ok 2 ) 35 o) 45 25 3% . TOPSIS /& %
PRAESIAR,  F T a8 i[RI i /I 21 B AR R A B 2 A e R B B 1 P B SR A PR 0 5 A v U031 e £

AR RSV RA PP FER R R E m DVPUTERR, FFIESE n DRIBRFTT R MIELHE
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W ATLURMAERE X = (x,)
I, G R R R VR R

- RERFHE AT R BIERE R = (1))

s PRIES R IR 22 E [

AL NIIAEAR 51, 15 3 B IA S B8 2 IR R - 1) 551 (Pythagorean fuzzy cloud
weighted arithmetic average, PFCWAA), #ATHEFRINEL. (15 NLEERE X H AR AT I FRIA =K.

R (KGR 7 AT LA A SR ARAE IR 2 = (2,)

e AN
. B

TOPSIS %, iHid 20(16) 7] LA & fefE L

B MR ELG G s X7 A& KR REGIE, AEBRZ KRS, JEHEE T R . &

Ja s AR R AL RE S Ty AT HE R . WG, LRI Sl .

5. £l
5.1. ffEIRFRIE

SR T SO0 b ) B AR AW 5 DU SR, AR O AT B A B T SR AL,

RS HIFRAR AR NERENE, BAEIELS R ILE 2,

Table 2. Comparison table of indicator weights

2. BRI EX LR

EEL 2
JE IR
L5 W] 8 H bREE S
Bt g
R
MRS
Jite A FE
SR NI
REVRAR I
ISR
ACIEAETERE L
HETIERS
CLE T
AR
LRSS St
JE LS

FMAE

0.0446

0.0212

0.1505

0.0665

0.0232

0.0182

0.1824

0.1416

0.0587

0.1162

0.0778

0.0347

0.0437

0.0069

0.0138

FEBUE

0.1116

0.0543

0.0583

0.0769

0.0806

0.0505

0.1120

0.0481

0.0493

0.0598

0.0556

0.0731

0.0690

0.0519

0.0490

LREPUE

0.0496

0.0236

0.1436

0.0672

0.0275

0.0206

0.1771

0.1346

0.0580

0.1120

0.0761

0.0376

0.0456

0.0103

0.0164

R ATDVE S AR RN, HUONERE Vi FRmcrE . i, I3RS . 1At Tk bk ook
MIFEMAE R e Ko X MBE—PISIE T BT, BBRCER SRR BB R, THRis,
AT EVE AR BCE RO, HUONBIERE S, JEEMEOIROL, BEIRTE DL, A ETEREE. XA
LIRBERT I SR I FEARE LR . S B IR B R WAL AR AT THEIE, M58 7 AU A IR tE .
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B, YL ZN & TR PPN B, TF R IRR SRR 2 BUE R AL . 8 1 A 2 A s T B
R ZAARN =B RJ5, R, W RRbREAT A, A5 B R 0 SR 2 BB L
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Figure 3. Site selection decision evaluation criteria cloud and synthetic cloud
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I E(16), 133 IEFARMREAN O AE A, THE AR TR AR AR A7 AR AR I PR B AN T B . B
Rz 3 fon. WRENGITEE, ik dsk M2 s 5 MHES K BMS1, BMS3, BMS5. BMS2,
BMS4, X5 PFC ilHA3|H)45 582 —F. Hd, BMSI REIEEE K 0.9758, e A% HaL IEF AR
fift, TT LA Ayt — AN BEAR i

Table 3. The proximity and ranking of each site selection scheme

3. FEIFRWEE R AR ER

BRI R d- d+ d gy
BMSI 35.8176 0.0062 0.9758 1
BMS2 9.0036 26.9727 0.2491 4
BMS3 21.3080 14.5559 0.5927 2
BMS4 35.3931 35.3931 0.1085 5
BMS5 16.6421 16.6421 0.5656 3

e 0 B AR R R TT SR VPN 45 REEAT 0. E BMST MG OLT, SaTZeipAreE &
PAFBURAI 28 T HABARAER 70 B0 R Ar s bl b o RYEAERR, 5 AT B A ER B AL AU 0.0543,
X R P S FE AR AR ST /N o ST BMS2 SRk, U RS A, I8 TR 2R AR IR 11
BLEPIROUABANERAR . AN, i B A2 AR BAAT T3, X B 4R R A VR L I RCR 7 A T S R
X BMS3 T E, EEREG TME Rz, SR ARRIEEEE, SESMRRIERER, &
5y 5 BIMON B A g, TSN T SIS B BT 22 4. BMIS4. 7R AR . 38 TR 7 1T ) 1F-20 208K
%, NS ETEREEEOZ. RSS2 S LB, SRS 5 L 7 2l — P
Bt BMSS EEFEAEAKCFA SR HAR. BTN 321 e 457 th AT et

5.3. XFEEIGHE
AT BAEARRE PP VR R A, R E R TE . AR TOPSIS AT T X Ehsiss,
AL 45 L3R 4,

Table 4. Comparison of different assessment methods

4. PRI AR EEEER

A 2 HEA1E AT
PFC-TOPSIS BMS1 > BMS3 > BMS5 > BMS2 > BMS4 BMS1
AHP BMS1 > BMS3 > BMS5 > BMS2 > BMS4 BMS1
TOPSIS BMS1 > BMS3 > BMS5 > BMS2 > BMS4 BMS1
pay it BMSI1 >BMS3 > BMS5 > BMS2 > BMS4 BMSI

JE R HTIE SR R A B T BT R AL, RIS PSR T REEA 1357 77 N 89.55.
64.76. 84.59. 60.33 1 79.76. TOPSIS 75—l FH) MCDM J7¥Z. i 45645 € 1 Dl AR w5k
T RGBS BAIMGIT 2518 0.3368. 0.2054. 0.1536+ 0.1621 Fi10.1422. =R LA %%
i A R PPAN AR T I BE AL RSO P . T DA B & &3 7 RN LR G = BUERHE I T
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» KRB

Cons: (92.45,6.86,1.53) + Cpr (66.11,11.23,5.45) + Cpy65(77.99,7.81,2.98) « Cpypey (57.11,7.48,3.33)
Cpuss (76.70,5.97,2.28) .

¥ 4 TR R OTVER B I A 55 R, 1IFSE T PFC-TOPSIS 1Al A8 (R F 24 M FI P $5 0% . AHP 7E 3
Wi FE 25 ) LR AR X, SEOPN S R B MIEEAK. 7E TOPSIS H, fAN%ik 77 R IX 5 fE
TIRAK, M2k 7 R MBI B R, X &% RIREIKES. 47 LATIA, @it nf thseis
FHAELE R W, B0AE T BT V2 i m] St F & ik

6. &5ig

1) FET07 AR T B S B P bk oR SR I SEBR I O, BB . kb, AR A @A
NP TEARRIHEI S, R Z R BTiE RS BGE € R MBCE, R ZR0 AR AT H S THAL, 1
R A AS AT I R ST PR AR B

2) FIF Beik BRI SRR AR G, MR R SR TSR 2, R A TOPSIS V2 5 S Y SR (1 i
FE, K HEIA B B 5 -TOPSIS VR & M R A .

3) EFRM AR S IR RS IEAT A, I B E IR HTiE . TOPSIS A = 5 A 47 51
BOXTE, SR T A SCRTER T VAR R A AT SEPE RS R . N RIVE AL VR IE B R i R IR PSR S BMST,
I H AT H 1) PFC-TOPSIS 2 B 47 iR 17 VR o pO A BE AL, B — e iRk =

E&WH
2022 VT I3 A WF 78 AE RIS SE B R0 H (SICX22_0245. SICX22 0248, KYCX22 0897).
SEEk

[11 AY. ZEMkdF i TOPSIS M7 [D]: [t 20018 50]. B 3 T K2, 2009.
[2] Yang, S., Pan, Y. and Zeng, S. (2022) Decision Making Framework Based Fermatean Fuzzy Integrated Weighted Distance

and TOPSIS for Green Low-Carbon Port Evaluation. Engineering Applications of Artificial Intelligence, 114, 105048.
https://doi.org/10.1016/j.engappai.2022.105048

[31 Shukla, A., Agarwal, P., Rana, R.S., et al. (2017) Applications of TOPSIS Algorithm on Various Manufacturing Processes:
A Review. Materials Today: Proceedings, 4, 5320-5329. https://doi.org/10.1016/j.matpr.2017.05.042

[4] Karim, R. and Karmaker, C.L. (2016) Machine Selection by AHP and TOPSIS Methods. American Journal of Indus-
trial Engineering, 4, 7-13.

[5] Dos Santos, B.M., Godoy, L.P. and Campos, L.M.S. (2019) Performance Evaluation of Green Suppliers Using Entro-
py-TOPSIS-F. Journal of Cleaner Production, 207, 498-509. https://doi.org/10.1016/j.jclepro.2018.09.235

[6] Nazim, M., Mohammad, C.W., Sadiq, M. (2022) A Comparison between Fuzzy AHP and Fuzzy TOPSIS Methods to
Software Requirements Selection. Alexandria Engineering Journal, 61, 10851-10870.
https://doi.org/10.1016/j.a¢j.2022.04.005

[7] Memari, A., Dargi, A., Jokar, M.R.A., et al. (2019) Sustainable Supplier Selection: A Multi-Criteria Intuitionistic Fuzzy
TOPSIS Method. Journal of Manufacturing Systems, 50, 9-24. https://doi.org/10.1016/j.jmsy.2018.11.002

[8] Li, S., Huang, Q., Hu, B., ef al. (2023) Mining Method Optimization of Difficult-to-Mine Complicated Orebody Using
Pythagorean Fuzzy Sets and TOPSIS Method. Sustainability, 15, 3692. https://doi.org/10.3390/sul15043692

[9] Prabhu, M., Abdullah, N.N., Ahmed, R.R., Nambirajan, T. and Pandiyan, S. (2020) Segmenting the Manufacturing Indus-
tries and Measuring the Performance: Using Interval-Valued Triangular Fuzzy TOPSIS Method. Complex & Intelligent
Systems, 6, 591-606. https://doi.org/10.1007/s40747-020-00157-0

[10] Tiwari, A., Lohani, Q.D. and Muhuri, P.K. (2020) Interval-Valued Intuitionistic Fuzzy TOPSIS Method for Supplier Se-
lection Problem. 2020 [EEE International Conference on Fuzzy Systems (FUZZ-IEEE), Glasgow, 19-24 July 2020, 1-8.
https://doi.org/10.1109/FUZZ48607.2020.9177852

[11] Gao, K., Yang, C., Zhu, N. and Yang, Y. (2022) Analysis of Influencing Factors of Military Equipment Maintenance
Ability Based on DEMATEL-ISM Model. 2nd International Conference on Applied Mathematics, Modelling, and Intelli-
gent Computing (CAMMIC 2022), 12259, 781-787. https://doi.org/10.1117/12.2639190

DOI: 10.12677/aam.2024.132065 682 IR Esid


https://doi.org/10.12677/aam.2024.132065
https://doi.org/10.1016/j.engappai.2022.105048
https://doi.org/10.1016/j.matpr.2017.05.042
https://doi.org/10.1016/j.jclepro.2018.09.235
https://doi.org/10.1016/j.aej.2022.04.005
https://doi.org/10.1016/j.jmsy.2018.11.002
https://doi.org/10.3390/su15043692
https://doi.org/10.1007/s40747-020-00157-0
https://doi.org/10.1109/FUZZ48607.2020.9177852
https://doi.org/10.1117/12.2639190

Eife, ALEH

=

[12]
[13]

[14]

[15]

[16]

(18]
[19]

[20]

[21]

RN, WA, BRE, & RGUEBIRERE VPRI T[], EHIS % 51T, 2023, 38(1): 34-37.

Tianci, Z. and Yongyong, W. (2023) Study on Equipment Support Capability Assessment Method Based on Neural
Network. Journal of Physics: Conference Series, 2460, 012174. https://doi.org/10.1088/1742-6596/2460/1/012174

Sennaroglu, B. and Celebi, G.V. (2018) A Military Airport Location Selection by AHP Integrated PROMETHEE and
VIKOR Methods. Transportation Research Part D: Transport and Environment, 59, 160-173.
https://doi.org/10.1016/j.trd.2017.12.022

R, OCE, MEZE, & BT IR A G SR R E BRI RS KR [T]. R 2 4z, 2023, 54(6):
199-206.

Atanasov, K.T. (1999) Open Problems in Intuitionistic Fuzzy Sets Theory. In: Intuitionistic Fuzzy Sets. Studies in Fuz-
ziness and Soft Computing, Vol. 35. Physica, Heidelberg, 289-291.

https://doi.org/10.1007/978-3-7908-1870-3_6

Yager, R.R. (2013) Pythagorean Fuzzy Subsets. 2013 Joint IFSA World Congress and NAFIPS Annual Meeting (IFSA/
NAFIPS), Edmonton, 24-28 June 2013, 57-61. https://doi.org/10.1109/IFSA-NAFIPS.2013.6608375

2R, W, REM. RIBMI)E S KERDT. HENITR S KR, 1995, 32(6): 15-20.

Liu, Z., Wang, X., Wang, W., et al. (2022) An Integrated TOPSIS-ORESTE-Based Decision-Making Framework for
New Energy Investment Assessment with Cloud Model. Computational and Applied Mathematics, 41, 1-38.
https://doi.org/10.1007/s40314-021-01751-9

Zhang, Z., Li, Y., Wang, X., et al. (2023) Investigating River Health across Mountain to Urban Transitions Using Py-
thagorean Fuzzy Cloud Technique under Uncertain Environment. Journal of Hydrology, 620, 129426.
https://doi.org/10.1016/j.jhydrol.2023.129426

Hwang, C.L., Yoon, K., Hwang, C.L., et al. (1981) Methods for Multiple Attribute Decision Making. In: Multiple
Attribute Decision Making. Lecture Notes in Economics and Mathematical Systems, Vol. 186. Springer, Berlin, Heidel-
berg, 58-191. https://doi.org/10.1007/978-3-642-48318-9_3

DOI: 10.12677/aam.2024.132065 683 IR Esid


https://doi.org/10.12677/aam.2024.132065
https://doi.org/10.1088/1742-6596/2460/1/012174
https://doi.org/10.1016/j.trd.2017.12.022
https://doi.org/10.1007/978-3-7908-1870-3_6
https://doi.org/10.1109/IFSA-NAFIPS.2013.6608375
https://doi.org/10.1007/s40314-021-01751-9
https://doi.org/10.1016/j.jhydrol.2023.129426
https://doi.org/10.1007/978-3-642-48318-9_3

	毕达哥拉斯模糊环境下的选址决策评估
	摘  要
	关键词
	Evaluation of Site Selection Decision Based on Pythagorean Fuzzy Cloud
	Abstract
	Keywords
	1. 引言
	2. 构建野战修理所选址评估指标体系
	2.1. 隐蔽性
	2.2. 土地
	2.3. 基础设施
	2.4. 运输
	2.5. 环境

	3. 基于博弈论的组合权重确定
	3.1. 层次分析法
	3.2. 熵权法
	3.3. 基于博弈论的组合赋权法

	4. 基于毕达哥拉斯模糊云的评估模型构建
	4.1. 毕达哥拉斯模糊集
	4.2. 云模型
	4.3. 毕达哥拉斯模糊云
	4.4. PFC-TOPSIS

	5. 实例
	5.1. 确定指标权重
	5.2. 评估结果
	5.3. 对比验证

	6. 结论
	基金项目
	参考文献

