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Abstract

With the rapid expansion of urban rail transit networks, subway stations serve as critical hubs for
passenger flow distribution. The rationality of their facility layout directly impacts operational ef-
ficiency and passenger satisfaction. However, existing station layouts often rely on design experi-
ence and industry standards, lacking consideration of passenger travel preferences. This frequently
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leads to conflicts in movement paths and localized congestion during peak hours. To address this
issue, this paper proposes a passenger behavior simulation model integrating Hidden Markov Mod-
els (HMMs) and Random Forests. It constructs a movement path prediction model that incorporates
passenger emergence preferences, thereby enriching the theoretical basis for optimizing subway
station facility layouts. This approach provides actionable decision support for operational depart-
ments undertaking localized station renovations and optimizing passenger flow management.
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Figure 1. Standardized definition of hidden state determination
B 1. BRARTSH B AR L E X
DOI: 10.12677/mo0s.2026.154049 13 ERS IR


https://doi.org/10.12677/mos.2026.154049

PNE

VAR, VIS TRINZ R R AR f,, - [, MNRERE, 7(H,) RonyIakek
BN H AR, RO EE, BIERIIGEMARD, HAR NN BOA A2 A L vl i 3 T
TN, UGBS BT, AR R TR 0 AT DL

”(H) ]vmll(H)Jra
> N (H ) +na
Hd, N, (H) NINGERYIERIRES N H, RER: Y N, (H ) AR SS: a=10", T
2 n=3, RIREHE.

M, WM B(H,,0,) FnkRE Iy H N, ARSI R & O, r R R, FIRI

g R EA TR, T REAR R R,

(M

Ntotal +a
P . _ 2
prior ( ) Zl 1N;otal ( )
Soh, N I H, IO
L4 1) HMM RSO SRR AR M E i 20 A, (H I BRIEAT I 5t e 2@ AT FrAIE (0 2 B U B AR 2t
KFRo NORERHERIFI A R, SIANBENLRA ) S S HAL RO IIRE 2 73 A, 455 284 BE 08 B 47 10
FHPCIR R HEAT B S I 5 Wit M AR K R
B4, FHTIZRE BENLAR AR Sr REAE AR AL, S N\ ST 2 RHE R & O, , H iz FFiE )& T
FREREMER P, (H,10,) > FIN VU IER BEALAR MR A0 5 SR B A0 N R SR R
P (H,10,)
P (H,)

prior

BHi = 3)

Hev, P, (H) RNGEPRRE H, B8

REFEBMR, RRBRZS Z B H i R A2 R A R, Bl SR odad i — Wit 1 s, A—Fob
REFER B —FOIRS R

C(H.H,)+a
o> C(H H,)+n-a
Heh, C(H, H,)FrTeB (w45 X MBRE A H 05— HR X M RORE N B 106 IES R AR,
R FeFAT AT B A
3.2. BILEEENX

Bt E: F={I, -,C,,EN,, EN33,RE01,S1,---,S10}, FETR Rk A T AT T R

FORSES: v :{H H,, } PR CEATRGERMLE Y  ClATERIOLE  CalATRRE e .

B IR o ={( ,},%xﬁ%%Mumuﬁ&mvmﬁﬁﬁﬁ,ﬁ¢umeFﬂﬁEﬁﬂ
PEESRFRA “WTIE (u,v) 7 5 B G RLDR) B—x B— A RRUIR S

MRS LS 0= {f.t}, NIRFEEE bl LB ESREUE]— A0 e & 2 4B WhEgmiD £ K
Ot 1] PR e AT B (8] £

TFPILES: Tr={tn,tr,, -0y}, NNNGEREH R, BL4TE p L
tr, = (St o ) (Fyastyan Ho oo W oo fyi € F o Fobh KON p 1351 B A8
t, 0 NIEH p NG £, BITE £, WBTE, H, . IR p Wi £, BITE £,  FIERE,

A(H.H,)= i, je(1,2,3) 4)

DOI: 10.12677/mos.2026.154049 14 e RSE TR


https://doi.org/10.12677/mos.2026.154049

NS

Wi — A8/, AL R, IR TR RS 25T — B Y R BRI [ RTRROIR S

3.3. FEHIBEMELR
NI ORI 2 AT B A A AR A bkl A SR BRSO, TR A L Tr < Tr TR L LU R 29564
BRHI: A DR, A R RIS 5 WAL, B0 £ {1, 1,,1,)
i, Soxn =Cis fou e{]z,lé} B, Sosn =Cos fou 6{]3,17} B, Sosn =G5 [ 6{14,18} i, Soun =Cy o
ALIEPERN . BRG] R B R D(u,0) =d s Mu— v AIER, D (u,v)=d FoR N800 u B v B8 47ER
B d s SRR RN . D(uv)=0 . T4 p KBETHUERIE D(/ 4/, 1) # 00 AT

A& i M B F BT B
LA X TALRII <k <K . B o<t o

4. FENTLIR

Viterbi HEFN HMM %0 TR, HIF M SO 7 51 5 BRSP4 2 18 e, H AR 2 40 20
FPB N O R REMIFEIRES, AR S MR K

EIR I B -
E SR FT AR o, (i) NEREI 2 1. IR H, I KRR BR AR
51 (i):ﬂ.(Hi)-Pprior (Hz) (5)
AT — I ZIPRAFR 91, W EAEAR R FR £ s
b (Z) =0
SHENEE
X e W RSN H I E RS
8,(j)=max[,., (i) a, ] ©)
E SR SN LN PP A D) E A EINE =R WAF
o (j)= argmlax[é',_1 (i)-al.j] (7
ZAbR B
€ E LB AR I 2 RO
h, = argmax J, (l) (8)
pBONEIMIE =R MV St 3 el
ht*=¢)H1(]’l:+1),l‘=T—1,T—2,---,l )]
G AT P R BE R, RO ) AR
logd, (/)= m_ax[logqu (i)+ logA(Hl.,Hj )J+ log P, (Hj) (10)
HAERF— AT IH M A:
s (i
5.(7) (/) a1

-
Zk:lgt(k)+€

Hdr, e=10"" NfaEHH.

DOI: 10.12677/mos.2026.154049 15 e RSE TR


https://doi.org/10.12677/mos.2026.154049

PNE

N2 S MRFIE T R x, BURCIRA H, O, S JE AR F e e b 220 0, 45 25 m 199
B o2, SR AR 2 XU

G(m)=1-3"p; (12)

Her, p AT R m PR TIRES H, IFEA L
I 73 B A A S J& AN 2™ 8 e R A A5 AE A o {1«

Dleft right |
o)

m

AG = G(m)—

G (D) (13)

FICAR A5 40 A0 IR, 5 PR S MR S50 , 4626530 HE, O REAS O 3 8 R A0 1y ORI, 5,
R 5 S

N
‘KN,

o, (14)
Hor, NONEREAS: K ORCIRESIONEL BUEN 3: N, N H IR

MRAELE E K FHOWM S, FUEHERTRAE ] 7 N =B B

BrBe—: BULHE . PSR FNL RIS () & DI UTRC, IRkl SEBR A 0 s SOVt 5 A5 10 5 LS 4%
KA, TR BORE T 00 I L5 7 & a5 R 1 78 B 8 42 -
C.fel, 1
C,,fel,,l
C,,fel,,l,
suce(f)=1C,, [ el I (15)
T,T,,EN,, -, ENy, RE,, [ € C,,++,C,
ENyy,o+ ENy, RE,, f €T}, T,
Si>e3810, f € ENyy,oo+, ENyy, RE,

BB RAESRIG f MM AL, SR S JEAFIE A R P8
BrEc=: Viterbi fi#f4. M EABEHLARAE Viterbi 53%, H i IEHIFIRE 751

5. MERUE B RIFHE DR
5.1. WREEBRANA

WU FE0 GO — AT OB A et , WA 1 S8 4 SERPIFRMBRE R SICTL, Hep
1 SEBEAL K G, 4 SEEBEER. 2R LS EE AR . 1% T H &R R
VAR, o™ E A G ST, T ERE Kmien BRI R BE[27], FRAHIER A AR, AT
HORMEAE, LhiZsh ifE AT B, AR TR R E —E R B R AR, M5 E 2 0 HATRHE T 13
FENER I MTHESL

LI SR AR, CRNZEEE T R AT — R, S gkiduER . T R, 1
SHRATEER . A TH T =R, RFHIE AL By C. D ARG AT RE, BEANER DA E A
SRR OB & —Ab, A DAL TORERT RS — . DU RS A3 R R DY & e p i, TR
bF A SR, s A s L= Mk mIL =41, ek kG R BT R RSP R
BRETCRRAG RS, A B0t RIS 5 LI RETE LR 1.

DOI: 10.12677/mos.2026.154049 16 e RSE TR


https://doi.org/10.12677/mos.2026.154049

NS

Table 1. Facility node description
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Figure 2. High-frequency facility transfer under three states
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Figure 3. Comprehensive score of the HMM-RF model
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Figure 4. ROC curve for the HMM-RF model
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