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Abstract: In response to the problems of scattered inspection objects, limited grassroots supervision forces, and susceptibility to
experience in inspection conclusions, an AHP-FCE-TOPSIS rural fire safety intelligent inspection and grading ranking model is
constructed. Establish an evaluation system with 5 primary indicators and 23 secondary indicators, using AHP to determine weights,
FCE to quantify expert evaluations, TOPSIS to calculate safety proximity and form inspection priorities, and validate it in 6 villages in
a certain city. The results indicate that the control of fire hazards and the provision of fire-fighting facilities and rescue conditions are
the main factors affecting the level of rural fire safety; The model can divide the inspection objects into four categories: red priority,
orange emphasis, yellow routine, and blue normal. The two evaluation paths are sorted in exactly the same order (| p |=1.000, p<0.01),

which can provide a basis for grading and differentiated inspection.

Keywords: rural fire safety; analytic hierarchy process; fuzzy comprehensive evaluation; TOPSIS; Spearman rank correlation

HE

B 2 PHRHERE, SR AP BRE S SRR
SRR EARA, MR R A RIRE ST AL S
SRR . S AN @R 2 F A, B KR BEAS 2 i K SR
LRI TR I M R ) B s R B 7 R R
99, VMR = . JORBI K. IEMESE 2 KKKk B4
175.2 523, 5 M 59%. 2 RHE B H AT LA L
WA NI RN T, IR R REDEARL.
Be EB (5 S O S i S R B ), R O B AR 1) R X
I VR ) 5 R o AR T B R AR, {ELTE ) 2 R R
R I AN SO R HE PR T A AL

WA K AP B 5 22 R AHP. FCE. TOPSIS
LT, MR Oz B T AR K O R A HE Kk
FUEGNE SRR 5. Hln, sKIRESETRA AHP-

102

EIEAEWE, A RGR T 8 — AU 157 R 1 2 .

Habibi 22 H] FRAME-TOPSIS J5 i 78 T 1% 1 1 £
Jedl, NPT R L B R T SRR . B
P S E RS, Xu SRS AHP MU A B IR,
A PP-Ai 495 SR B N S o 1) i JRUR IR YO s PEAT K 9 AU
YRS 7T, kIS F] AHP-EWM-TOPSIS J7 3317/
eV VPAT, A BT 0 R 4 XA R T R 4
I T SR RIS R R K R AN Tt , B 9 R
AR S 5B iRat T 2%, ERPFR O BIAE T AHP 78
BE /L. FCE 7ERU(E S &1k, TOPSIS 7F 2 Xf G AHXT
Herp LI stk (B =05 2 g s w4 A A
W ARTE 2 B DS B 35 55 T R B VPN PR o« AR SOH
AHP. FCE 5 TOPSIS #HT KRG # A, 1T [FIBT FHEBHEARAL
AT 5T VA0 e FE A DL K 2 0 RIA AR

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



BIREETT RN - 2026559% 4563
Smart City Application.2026, 9(6)

6* VISER

GHEFT , TR T VB B A 2H G AR VR R A LI
2, NS MY E R “ TR bR IRAL-Z5 6 PE o - AR HE T
M E R ER AT

SR, AT 70K 2 00 25 4 52 X I R 2 ALK 25
PELER— I AT 2 AR, 6 [F]— 55X N 2R B R 2
B) YR 7 BN SR T HE T R O . 0T IR
THURA BRI 2 A 0 X 5, A B AR Se g b s — 1oy BB B
HANME.

T, Ak AHP-FCE-TOPSIS #H-&4% . LA
AHP #iEFEFAALE, FCE ¥ MEVE e o R 77
TOPSIS i#t— 1T HA A £ 5 5 2 4 BAR R I AR 0 PR 75 9%

A E e, FIFNCRA Spearman FkAH < 2 3056
FATO B AR 10— B>, BT B AN 2 AT G 2 A
8 RGP TR . T A O BVEHESE

1 IEFRik B2

TEAERMEME . IERAS M. AT A R AT R R SR
SEA LI RS VP B 3K VT Ak R Gk 7 K ¢ IR
W F T RO, A e WBILIA AT gL . T T E
MEER R, M mREME S SIRERE . B3 k%
PR R fSERIRE S BB AR B A
HRRGL 5 AN — e Fahn il 23 D AR PRALR N £ R B %
R ERERAR.

THLIRRETS
HitE2 5% AR KRBIE HERESH HEReEE
a2 B8 8 1B By PoRBs
|

OFMESOBA
DELIRE XS

2
]
b3
|
H
)4
Cie

O 5 RY 30 B
O e 8 T B0 24 2 38
O & 3 8 38 % 30 5 HE

fiid
B
fif
*
3
2
G

O MBS B

A
g 2]
H 2
= m
%
I
3
PA
a &
1a Ca
C

fabgtot A E= g

OB TR

ORBINTHES
O EMAHEATH
O FF 3ol DI e R

CEBExBRGIEE

#H
L]
=
&
5
#
B
"
ol
#w
Cn

O 5% b T 0 O Y

i
2]
b4
b=
5
i
bic}
&
i
Ciz

ONERERESEED
OmEERTKEL R
O 55 el 2 i B

Bl Z#EMZ2EERERTER

2 AHP-FCE-TOPSIS XEX DTN 2 # R & TFNIREY

2.1 AHP IEFHE

AHP 8 I ) ) W R B SR I Bk [|]— 2 G Fa bm 2 A1)
HE O EE IO, ARG 5 AT B 2 AU SR 1~
9 hr 2 FEYESTFRARIEAT N LA, i S W s SRR L AT
FRME, TERREERAIRTAE R A=(@)nxn, HH, 1. 3. 5.
7. 9 HAIRRFSE, FHEE., WREIE, RmEEIENR
URE L, 2. 4. 6. 8 NHEME, Sl ELEEUEI%. HIK,
XA BT R REAT 3 — A A3, SRR E M, FHE—3
HFaFs Cl. —F L CR.

2.2 EMZETFN

SFEPIRE RS REE TR, W WP EfAES
HEFEDL” “HPRARTT R & I WA
SEHUE, ASCR BRSSPI & RSN
SRR, BVRIESE A V={v, Vo, Vs, Vi, Vs}={ %4,
Bk, —#, BEk, Bk}, MRS EER S={5, 4, 3,
2, 1}, SHEBE RN 2 AR T

K ——2 T8 R By R m A G igbakid 8 E AR
FE R &% —JA805 T T RAB R E R E W, 53]

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

—ARFR B VA 1) A R DRI AT 5
D, = Wy, - Ry, Pg, = D, - ST (D

F—RARFF o 5 — AR B E IR AN, 15 28

X R GEE1F5)
P::Zi1MGX1ﬁi

2.3 TOPSIS HEF 59 R

TOPSIS il LT % R 5 1E . SO AR f# 2 (] 1 B
B SR HHEF LA S8 5 I — G AR AR 0 H AT 4
SEFE X=(x;), &mMEA—WEBR r=(r;), H75I\ AHP —
AL BB — R U=(v;):

W)
n] Zﬁlxé’
XU IR, BURCRE T U BARE U, B
ER A EARE U, TS i 2o M BIIE. SR A AR

&&EE% Di+\ Di’ :

(2

i=1..m j=1L.,nv;=w-1; (3

C=-2—, 0<(<1 (5)

103



@" VISER

BIREET RN - 2026559 4561
Smart City Application.2026, 9(6)

HF ARSI FR R N 3 B AR AR, C KRR 2
IR 22 A BARRES , TP 22 AR GT: C R
AR R, A TR PO AE AT . S5 1 A R oy A 4
HoCor B BT DU ELEAE, JR45S TOPSIS b
I FEI B G, AR SR A5 BRI v e 4 S0 IAE,
A5 SR o AP 2K 4R 26 [0,0.25] A8 A EE AT
[0.25,0.50]. # &% #[0.50,0.75]. &t 1E#[0.75,1.00].

2.4 Spearman FkHHx—E 141058

58 E AHP-FCE 2561543 HE 7 55 AHP-TOPSIS lifiix
FEHER 2 A — %, % H Spearman A ¢ R BTG

6%d?
n(n2-1)

% 3| FCE LR B8 Hi Iy £ “ R m 2K,
MAS TOPSIS HEF&n “REiegdhmag”, W&
JT AR, B DA | i B P — BT o 24 || 2 35
IR, & TR B B R — BN R

3 SCIERASR

3.1 BIBEIR

SRR RS P, A SCREALIE U T 6 4> 2 FHE R

(6)

p=1-

WINKR, 5N VL E Ve FEAS K LIRSS HE SN
X, BRSO, B SRR X WSS, B 5
NI B 2 AR E R AR 23 > R ARt BB
If b, Bwd, — B BER. GRS LR BT
SE, WRIZMEN 5. 4. 3. 20 1, FITFRAERALHR. FHE
F7 R0y 2R 4

3.2 NEUELR

PA—Z 4 bn o, 5 At 5K LA 2 LA P2
JERFEIFIWIERE, 1 1 Fs . SR, BOKRHIE
8 Zma=5.0683, CI=0.0171, RI=1.12, CR=0.0153<0.10,
R — K.

*1  —RIRRRYIBRIERE

= B B: Bs B Bs

By F:Aih{5 85 A HRME 1 12 | 14 | 13 | 12
Ba FEAAB K AT 2 1 13 | 112 1
B KK fE R 5 4 3 1 2 3
B Y b7 it 5 RAE 2% A 3 2 1/2 1 2
Bs VH B 2 A BRI 2 1 13 | 112 1

A1 ], A% I8 IR T IR ORI % R AR BRI e —
BUERIGLR, A0 HmE 2 s,

®2 BREFNER—BMRBER

HEN 2 —RRE CR VEdS —RRE LA
Co NV B 5 a5k 0.2973 0.0233
Co AT 5HBI B 0.1578 0.0124
B. LAl B 5 P 0.0783 0.0093 Cs AR HM P& 0.0893 0.0070
Cq HH F KI5 0.2973 0.0233
Cs A HUAH FH L5 0.1578 0.0124
Co MUK 5 5 B 0.0848 0.0122
Co ST K PR 0.2970 0.0427
B, BB K A 0.1437 0.0071 Ce i ‘K [B]BF 55 7y b 0.1605 0.0231
Co FL LRI 20 4 0.1605 0.0231
Cuo 2 BR AT BRI HE T 0.2970 0.0427
Coy 4230 F K H e 0.3487 0.1245
Co BASAE S 1 0.1847 0.0660
Bs K SRR 4% 0.3572 0.0053 Cia Hopth FH K 2 0.1847 0.0660
Ca FATF I8 fes B It 0.0971 0.0347
Cus Wil 25 T4 0.1847 0.0660
Cie VB 218 5 3B 251 0.3487 0.0994
N - Co7 WY By i i BB AT 0.1847 0.0527
B Y By B0t 5 R S5 A 0.2851 0.0053 Py rT—— 01647 o520
Cao TH B IR K 55 0.1847 0.0527
Coo 18 B 2 4= A& AL 2 0.0971 0.0277
S e A T Co BB B 58 E B 0.3108 0.0422
Be P AR 0.1357 0.0030 Co ML ATHR Y SRR 0.1958 0.0266
Cos e SR I 5 BE O A1 38 0.4934 0.0669

104

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



BIREETT RN - 2026559% 4563
Smart City Application.2026, 9(6)

@f VISER

HI3 2 AJ L, K SRR A 45 A B e i 0.3572,
Bl it 5 RR S5 IR 2 N 0.285, FKHH £ A B % 4R
B DCERAE T B FH R L B SAEI nT IR HE Tl
HESUKNE, FINRTHHEPIFEE . K 280 R AL
I 3 5 R Bt R PR 4 1

3.3 EHILRE I AR

PL VR, 5 AL 548 % 23 A R ARFREEAT T
YOTE , A EHNEOS T RS ELIE Ayt B3 8
FE, BT RBIPE AR . BT 5 KRRV E Goit Bl
FEH AR SO U, il ESCRMS %, AR
ANEHZEIAHZG TR, TTEBES W 6 N2 &—Rishn
BEMIVEN 1S5 i 1357 .

*3 6N EHB—RIERERMITNE I REEES

IR R KA SR LRSS B 1 A AR AE Y A
IOUE T AHP-FCE-TOPSIS ZH-A 1 A1E 2 A B A 2 1 5
GHEFE A R

3.5 Spearman —E{ 44018

¥ FCE L8130 %2475 TOPSIS # 2 ik ek
J¥ AT Spearman FRFHICKILS, SR MK 5.

# 5 Spearman FAHEXINLER

A
o2

)
I}

N

28| B B: B; B Bs |[Z&HE5S

2 |FCE 154 chjjé TOPSIS C; Top;if’kﬁ% di | d?
vV, | 2.2956 4 0.2698 3 1] 1
V, | 1.8657 6 0 1 5 | 25
Vi | 35428 1 1.0000 6 5 |25
V., | 27182 2 0.4958 5 3|9
Vs | 20123 5 0.1366 2 3|9
Ve | 24746 3 0.3442 4 1|1

Vi | 3.2416 | 2.6496 | 2.1772 | 2.0608 | 2.2724 | 2.2956 4

V. | 2.8274 | 2.1066 | 1.6481 | 1.7825 | 1.9013 | 1.8657

Vs | 3.9162 | 3.5547 | 3.5018 | 3.4261 | 3.5826 | 3.5428

6
1
V, | 3.2415 | 2.8132 | 2.5869 | 2.7143 | 2.8892 | 2.7182 2
Vs | 2.6183 | 2.0189 | 1.9235 | 1.9568 | 2.0114 | 2.0123 5

Ve | 3.0946 | 2.5913 | 2.3557 | 2.4189 | 2.5063 | 2.4746 3

MFE 3 AT, LA HIKEEA V<V,
<Ve<V<Vy, Hi Vo MERE15 50 i mA 3.5428, V, Al
&4 1.8657. V, ATE KK FERIRE TS B Bt -5 RoE
At TP 22 A IR L SR A FE AT o AR, B LR
FAR B % 4B T

3.4 TOPSIS HIF 5 R AR

PR H 4 T5— AR ARG 5 M VT AR FE B, 22 1) B JH —
. AHP — %KL E INRCAN BE AR MR BE B 1155, 153 22 420l
EESHRERES, W& 4.

F 4 TOPSIS iR B XS 532K

EZi Di  |[&&WNIESE Cf M Et ek | KKK
V; | 0.1165 | 0.0430 0.2698 3 Pt 0
V, | 0.1370 0 0 1 ARG e
Vs 0 0.1370 1.0000 6 IR
V, | 0.0710 | 0.0698 0.4958 5 s £ 2 45
Vs | 0.1278 | 0.0202 0.1366 2 ARER W
Vs | 0.0968 | 0.0508 0.3442 4 s £ 2 45

& 4 AlA, 22 0E iR E & VRVsV,
<Ve<V<Vy, KRS m BRI Vas Vs Vis
Vev Vao Vao Ht, Vo M Ve MR BN R Vs
Vo Ve MR NP G (R VRl N (IR R W 4

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

R g RioR, FCE Zi&13r i 5 TOPSIS
N 30T B Xof I PR e AR S G HE ST B 4 I A — BUR R
|p|=1.000, H7£ 0.01 7K 53, St B Rl A 45 B
SR SHLERANA], (H LR AR AR r ) XU R 31 i 1) s BE — 3,
B T AR AR .

4 25ig

(DR T 5 M—%8hn 5 23 M Zg8init 2
KB 27 B SRR A &R, K AHP. FCE 5 TOPSIS
BT RGRE, TER“ Fabr AL -H0R B Ak - AH X HE -7 21
B HERP MR % .

(2) XH] AHP-FCE 5 AHP-TOPSIS $FAM R %) 75
ANBENL 2 B REAT TR, B0AIE T Vo A1 Vs B9 2 A KR A
RS : Vis Vo Ve IRZ, V3 2 H Ko AR
Ao

(3) AiEiT Spearman B <4656 % B AHP-FCE
5 AHP-TOPSIS 7 25 R 564> — %k (|p|=1.000, p<0.01),
BOUE T A PP B A mT S S AR o (R B A TAR VT
W85 2 5 H SE BRI B 22 AR 0 — 3, U AR SR R HR A
R GH T AR 2 M5 N B BT & A

SCREIUH « B KRR ZF AR GIHT I RITUE £ 4
LABREIR (202411551001).

[&3&3CHK]

[T 7 4, T 8, B335 4 2024 £ 4 F KR 5% 15 Bk
W[ b7 B 5 K ,2025,44(12):1857-1859.
[217 #+.2025 47 K R 5 Bk PR R T/E 40 /\ K%
47 [N]. = [E T W 4%,2026-3-23(20).
[3]30 B L R A 8 B T o 77 72 WY 38 85 2R 19 Rxt 3R 9 AT ).

105



@" VISER

BIREET RN - 2026559 4561
Smart City Application.2026, 9(6)

T P 1k IT,2017(5):169-170.

[A1#R 8 2,5 B = R AT K R 447 5 U 48 7 [3]. 18 3% 1
#,2017(30):271-272.

[51E Z4 .2 E My & ER IR 5 7 Bot /AT [I].
5 K % ,2024(2):62-64.

[6lEFE&. “HEHE” AR THH BT ZL2EERE
[3]. 7 % A % 5 3% &,2020,39(1):126-129.

(715K &, 7 A 2T AHP-JB 1 i 4 & AT HY AT 45 K SRR
fe i 5 [J]. T 0k % 4 5 3 £%,2025,51(4):85-90.

[8]Habibi E, Mousavi S M, Nakhaeipour M, et al.
FRAME-TOPSIS Methods as a Technique for Fire Risk
Assessment and Prioritizing Preventive Measures: A Case
Study in the Isfahan School of Health Library[J].
International Journal of Environmental Health Engineering,
2024,13(5):20.

[91Xu M, Peng D. Research on the fire safety assessment of
high building with intuitionistic fuzzy TOPSIS method[J].
International Journal of Knowledge-based and Intelligent
Engineering Systems,2021,25(4):405-411.

[10]#k 3%, & & AR =, % . % T AHP-EWM-TOPSIS #7153
Sk 5 A e 14 AT A [J]. 70 B 2 T A % ¥ 4, 2026,45(1):88-96.
[LL]AR AR AR KRR e B R B K SR 3 3 7 AT 78 [J]. 0

106

B (8, F HR),2024,10(1):117-119.

[12]Enyi Zhou, Lu Tan, Jinrong Hu. 3, 7 2 55 47 4 7 % 41T
3], F EH %2 H ¥ ¥1R,2024,34(3):179-185.

[1B1F 2 WM REASTRETHRT AL N ER B
¥R E R HEBHA R[] T E KA & HFE AK,2025,
21(1):16-22.

[ 7R EXRK I#E 5 ETHGMA-WTTHN
BABIZAEEATFIFNDELZHEAEFR,
2023,43(3):466-475.

[15]% Vi, B R &, FEH ETEAXEEME TOPSIS k5
HERI R K S H T RE A TFMIL AL FIREEE,
2017(3):62-68.

[16]# %,% T L. &£ T AHP Z 5k 2 #7 i B0 B BRI AR K 7R
[ VF £ 9 %2 [958 7 50 F 4,2024,10(19): 79-81.

[17]F &= & At 48, 2 ¢, % & T KRR P80 2 47
a2 EBERRX ——UFHEEAAQNLBT SR
52,2023(4):50-55.

[18]Su Lei, Shen Yu, Yang Fan, et al. Two-level assessment
method for electrical fire risk of high-rise buildings based on
interval TOPSIS method[J]. &9 5 13 %,2024,61(11):91-98.
EHEEAN: EHRZE (2006—), B, Rik, EXRLEA,
R#.

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



