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Research on Abnormal Behavior Analysis of Pedestrians
in Subway Stations Based on Deep Learning Models
Liu Haibo
Nanjing Metro Operation Co., Ltd

[Abstract] This article mainly studies the analysis of abnormal pedestrian behavior in subway
stations based on deep learning models. Firstly, the research background and purpose were int
roduced, pointing out that abnormal behavior of pedestrians in the subway may threaten the no
rmal operation of the system and the safety of passengers, and therefore requires timely moni
toring and intervention. Next, the article elaborates on the types of abnormal pedestrian beh
avior, including walking in reverse, crossing tracks, being stuck in the car door area, carry
ing dangerous goods, obstructing emergency equipment, smoking inside the station, and crowdin
g and pushing. Then, the article introduces the theoretical basis of deep learning, including

the basic principles of convolutional neural networks and the characteristics of YOLO detec
tion models. Finally, the article proposes a detection and alarm method for pedestrian abnorm
al behavior based on the YOLO model, and the effectiveness of the method is verified through

experiments.

[Keywords] subway, deep learning models, abnormal behavior analysis

— BR58 AN R A T B . SRT, N Vs G A s 8 By

XHHERAT NS B AT R (0 S EEE R ISR R A Mk R G R T — R APk ANTIRAT 9 RT R D& I 8] 1
A AR, XA REE B RGN IE R BT IRE 4.

BT A BERR IR, HhBk RGE D2 B R 2 BRI TR WK RGE NI AIE TR, fxm

256 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



TREESBHEMS
65O 09 A 1.062024 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

SR E RS . AR FEAT NN, ATLLLIN R IR
SRR, R AR VS

FTRE : 7 HAT I BRI AT B T SR R A
B, PRBIAT NAESE IR X I B BT R W G oL, T BARYS
BIR0TE NS

BEMRMA: BT AT, AT SR
TR RERB AR XA BT AR A R 19
Fvehti, P RIRIE E R,

JSE BN 2 5 H AT M T DM E N R SR DL TS R 4.
FERR S WRERCURILT, AL R 34, 2
SRIESE SR DL, A BT X HEAT B

NUUEHL: MUk RS I i AR A, il
BrAT NAT 9, FTRAE L AT N B, /D A5 A BA IR
], i B AR R AR o

SR, HERAT NS BT 20 B B S5 R0 2 Bk P2
RAFIME RG] RS R AR 1 4. & 2T
18 S BN 73 B, mT AT APt B H 2 2%
YR TTAS I, T DR B R G I 2 AT AR A BT AT

= TARBITA

HOBR N AT RE A A AT N S AT N LA

WATATAE: AT NUVE HOoRIBE J7 71847, WRESESIE
WATIETT ISR A, SN XU -

TRPIE: AT NAEA L ARTT 7 P0E, X7
REFECE T, AL At ™ B ) 22 4 [ A

I BRI DX AT NAEZE TR AN AT SR 45 B A2 42 T T Y
i, RTRE RN BN AR I O A

SER AR AT N5 AT REN At NG LA T R fE R
dh, WERBID . SRR S o

Pt B AT NS T RSB RAEH], kEs
ENSSlib IR A VAT VE

FESG NI WRRRAR 2 Bk R IAT 9, TTRES:
BUK GRS, ] 50 A 3fe 5 1) A e

PFHHEST: e, — 247 NA]RER G Tk i 75
AFFEEHE T, T RE S B sA .

R HEAT T REXT LR R G 2 VRN IE I8 E G AR
S, DR O R T A T 8 R B K
AT I, Bk ZR G RT LUSE G M X I P A 1 1]
= REFIREILEA

%
%

PUBRIR B 27 ] BORSE — T B TUR P22 ST I UG AL B BOR

BB IR I L, B RMAM 4 (CNND, XHEIE
BEAT E AN TN AR, AT SSBLEME 28, BRI B
A A5

HFESROTHMARTACT ., SR, BRIk, B
VPSR BN, BAANADT:

L. BOETRALEL: % JF R GG AT o0t . IR BEL S AL BT,
Pt BB

2 FFOEFREL: JANBRMZEMNL (CNND 2R RHE .

3y BRI SR A8 FAR U R AE I ZR o B, S
mEAHL (SVM). fHZ M2 (NeuralNetwork) %%,

4. RERIPPAL S04 A AR PPAGRR (R 3, 0
HRLFEAT DAL o

5. MR s A YIGRATF IR R T35 BRig s, SE
BRI D) BE .

TREESE TR DR R AEAR L, RIS AP 22 0 2%

NTHIZEML (Artificial neural network ANN) j&—
FEE N ARR A RA, HAEWFEHEA TG —E T
HEELIRCEE T R o AN 0 1 45 R R Th REAE X G A T 5
R EMETTH AT AR RGAT R AET E % BB H Uk
RHEZMETTHRMEE, ZANMEEHHBRN THZW
%,

1B Convolution, R—MEFEHLE. ERGL
AT, W EMEHHATERRAE,  SEhR bR — AN X BB IR
IR, BPLA UV BORIERE S . BRIECE AR LN .

a b

fGy)yewx,y)=Y

s=—a t=—

Fr I=f (x, y) RUUDERZL—EEEG,  x, v &
B T B x AT y B BB . 1w (x, y) 7T Ry
BOIERAS . BRZ. WK EESE, T a M b g LT BRI
w(x, y) BIRAN NAR 3 Lo, AR, BRSPR F
AL T —MBCEMR, XAEARERIG EEE), RS
SR E G RE— X, SR 55X E AR E 5 BT
ABRFEIATINRG, IR 25 RAE XA BRI EIR L%
)

LR I 2% A DABR IS P R BT DR AN K
Gk R

LR &2 8. SREREG L83, FMERRR
HRFXIRE R, XA DR B BRI IRE, b
W%, GORS; 2 BUEILE. B BRI R AL E A

w(s,t) f(x—s,y—t) (3.1

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

257



TS5BS
65O 09 A 1.062024 4
EHER, W FIS (SSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

MRS, KRRED T SH8E, R R R
R BIAEA FAL B AR R R IERE R 3. 2 B4 did
ENGRENMS, REEHTEIMELE B BIRE, A
{7 B PRI 25 S RFAE B S8 B R AR TR SR ARAE s 4. RIS
e BRZE BT SEIRLMEEIT RS, W RellU, fHf5A5ERY
REME 2 o) B TE AR R s 5. M ALRAE: ik mT DARRAR
FHEERSS, B R, RN e sRa = ZRHE, G058
REAE (A PR AR

XKLL FRMER, 13 BRI eh 4 I 25 Be s A 0t A&
B SREH B RER M ANX 43 BERHRAE, AT A G
RS RAAT T3

M. HEkRIT AR BIT AN SIRE

4.1 YOLO A&l #5570

YOLO (You Only Look Once) & —FhF| FHE A2 ki 4%
BEAT AR I S . e e R R R — R, #iae
e R PR RN S . BT R RFE—IK, YOLO #
FRONTEIX I, (Region—free) /5%, HHT X4 (Region-
based) [ITVEANIR, J57 7 A4kt EHR A AT BEAAAE YA 10
X f5ke

YOLO R 3 Ta R, & & SERHS I 3 5, (B2 e
AERR FEAIAT UK, 255 DR R AR A R 1S 0. YOLO H i &
ZRRBEIE )R, - REERT— MR AT T St
FEiE.

4. 2 FF YOLO MRS AT N 53 9 A7 A A 5 4

H YOLO BERY R A T8k AT N 5 AT kil v, 224 A
NI ER:

LR AR SR R 2Rk A (AN, X e R
A& ST NREAT MBS, FIangksl. 8. W47, 3
GiEN

2. BURARTE: TSR BN BAE AT AR, RIFRIC H LA
HAT NI BRI H AT R 0285

3 AEALYN S A FARVE L A B I 25 YOLO A58 4Y, R ASARY
5 S W BRI EALAT A B R AT

4. BERIVPAlT A3 R R B X U R A AR R AT PRAG
DR 7 B 2R (s 1 AN 1 i

5. SERTRTI: K VI ZRET AR 5058 3 M Bk Rk 1) M A A
e, SERPRCIAT NS FAT A, I BN R AR mm S AR
EIN

An

o

RG] LU NERAR RN S5 B IR AR AL DL K
B B RS = E BTy, =R e 12 58 U A

MBS SERATOREIN, LSBT, BT R A T)
IZRFE Ml iE

bl
AN
VR

B

W FIZRLFAIYOLO
A

HIERILCNN
TR

EPNl
YiPEA

(B SEEP

Bl4.1 BRI S0

H—#4rHH Python H11) OpenCV SRR LA HIAZAZ S AR
AT B W 45 B AR 3k rstp T, HEI 75 3B AG Sk B i 3 2 A
AT, 5 A S G RS SR AL ER S Ay, i I ISR e K
IORAFSCBE SRR 1Y YOLO B8, Kl OpenCV e 4 14
—MWHAE, XM AT AT AL E AR, REGZ M
FIAT AL B S B A AR 25 5, Rt LeAE I, IRAHATA
BARMEBE #0007 ST . B R
AZE, BT AN R S AR A IR R,
Fein i A B AT MR TG R . R RA R WA
HER.

A, &g

HAl, MalikiCaBAZ KL, Wikbiroarirs
WTTRMWEZENIDELR, JUHZ 3 SN REKE, 0
FWMEL 3 AR, &FREAREHFHREIZRTITN, 4
TEE RO I R M 5 22 4 1)

VR FE A IR Mk AT A B AT IR I & 5
UL RIS G AT A, WndT 48 2B, BBl &
JEHUESE, T R Mis e SOk A, AR TR A
BRUBCHEIN 224, [N X o 247 A KA RO nT LU (R % B
PORESFRUN, B AT IR, RS R R 1
MR % i & .

(& 30#k]

(1]zWaE, e, WE, % —MWETEhsMiTA
FWATRMLT]. BIRER, 2022, 62 (4): 457-465.

[2]FRE e, TR, A, T W0 K SRR AE AT N 5
WAT RN T]. NS, 2007 (10): 2610-2611, 2614

PRAFIRAY

258 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



