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Intelligent Road Event Inspection System Based on Real-Scene 3D and Video Surveillance
Zifan Ye
Yangtze University

[Abstract] To address delayed event detection, low inspection efficiency, and the difficulty of presenting
multi—source monitoring data in a unified way in the maintenance of expressways and national/provincial
highways, a road event intelligent inspection system based on real—scene 3D and video surveillance was designed
and implemented. The system is built around a real—scene 3D visualization platform and integrates geographic
information overview, video surveillance, and intelligent event detection. With the support of the Internet of
Things and backend task scheduling, it provides unified access to surveillance cameras, supports scheduled and
manual capture, carries out automatic event recognition and storage, and displays event locations and
early—warning information in the 3D scene. It also supports road section and pile management, video event
management, and security auditing. Practice shows that the system effectively combines real—scene 3D display
with video surveillance and intelligent event inspection, and offers road maintenance departments intuitive,
centralized monitoring and decision support, with reference value for improving maintenance management
efficiency and the timeliness of event handling.

[Key words] real—scene 3D; video surveillance; road event; intelligent inspection; Internet of Things

515

T A I % ] 48 T T Bt ) v i 7 7, LR AR U R
KV EIZNIEAT 2 A HIE B ROR . HETIRY 2 R TS
5 R, T R DL i, IO 2 B MDA R 5 R
HRIMHT o WOMRI . =4 n] WLA 5 AL AR RE 7 W 38 BOAR i Ji
M, AR B XA U DSl S E ST B L%
RS RSN . ASCEE X TE IR IR R, Wit JRsEal 7 — B
TR = 4 5 M A B R R R e, AR TR
) 5 BRI 5 TH )38 R gt it HF e B BV, 5K
S RE SRR PR 5 E R Rk LSS ECE

5 i SR AT R R, DU B SR S R B
R4,

1 RGEMIEIT

1. 1TE ST R ek R 4 S A 4R

TEB TR RAH S “HHERE—TL S WE—F 6
WAl—G— A" WARSAT R WELR, B4 RN
B SR Bl 5% R KNS IUER 3. JR7R)JE K H Vue
SR Cesium i AL, LB G E B, SEf =g 5%
RN EEEHEAND. W5 /ZHTDjango LREST frameworki
HEH PHAIE. BRE SHhE . Wats. BIA. AU RR T, st

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 111



Engineering Technology Development

T AEBMARER
BTN 2 HeRA 1.002026 4
SCERAM. | FIS (ISSND: 2737-4505(P) / 2737-4513(0)

PR E55 28 . Bl 555 2 BImER B s, F
SRS E MR AL, BA K Celery & I 5 F B ML 5 K
TaskRun$ATIC R . HMERAR S5 BT (K 31 R AL IR 55, ¢
WeHTRiE R 5 BT IR A | g, A BAEEE R, ks
JEH N FEIAE =Y b R & 2L HTTP/JSON 54F5%BA
FUBE], TR IS EN S A B B IR0 3 =48 s i — 144k

2K

MARFEELERESERN
-
[ mam
e Gasium e SRR EHRE
viet W R R AXLEADE T I o
/s
T
)
Y
1]
| g AP A Pl L o
REST framework aREY RESTII 80 = UL WHERED b3 b
-,t‘:iﬁ‘
PETIAN
LENBRE Catary
g L Fann i} e
EHER AL FHAR =
HEEN
Le | sowwmemnms

BT JE R B A R G PR 2 T
L 2R G BRI

REREARENY
[ mmm
mman e -
ERESS. e i
]
LUH L
¥
Lo
Wrie WA EiAR % B 26
ARMM RS AE — En T xRBE
=]
E% Ak
EnsERANR
) mPsEm =
EMHOEs . Cetery ARAR — AR IRES :
BH B = R RN — AREAE (ERREE EATERE
BRSES B . wHEREE
o
B0 BT
L ]
EMEFE TEERSRAEN)
maswEn ERSani T
i - @8 Cesum BTN R AR
Wit O NE

K2 RGEHARIME

RGHARIMLEA TR S STR NRER . Ko S5 17%
By WSS SRS REIR . NMARERIE. WE2FR, RER tHE
BRI MR AR GRS B SR IR S B et 5 17 ik
JEZEHTTP B 2 DA A B0 A 2/ s 4o A A0 28 i P 5 S A
F7Aid s M55 SAE 55 L2 58 IR R Bis 44, R T Celery AT
SE I 5 TS5, R 5 R K 2= SR EAS TR 55 it 46
FFENEMR FFAESIRE s B IR)Z i U & o 22 5k

R, BFEE SR HESER) . LR =4 Cesiun5 FH4H
B MG EEH (BE . FHEHEeedi) . FZBd%—#
O SR B B, SCIEMCREE . U B R 1) 5 B AR B

2 REMEEMIEIT SN A

2. 1HhIEAE BB

I (E S AR LU R S S B R A S, NE
FRA AR AL ER 5 W5 IR R R 5 RS T

T g e o P A R 1L, 7 P b R M A S A S A
A= GERALAT pT S8 0 Al o R G SCRFHATEX R Sl % 9 2 2%
NG, X IRE B B TR, 58 HEARE R A PR . B
Fe b I, ] gl s R R S YRR AR L B L
fTERE (SO, B . ESE RN, AL
(DGR, R I R v D3RI —— L RE R B 3R L BRI AR AL
FaBIFe . BB LRI T S5 A Y O S 4 1 — — I FE S B
WG E R B8 “—EBUE., ZHTE” k.

2. 23 =Y S R RN

S T R R AR ORI LA Cesium A% Oy, K i AHE
B, SHAERE =480 k250, 5. M S
KEMGERERE. HRNENR “EBREHAER” 5 “F4m
BAZR WA MATAR - 08 B T i 4512 GR3Y,
FR. BT PHARTIRSE) , SCRTIUE B A HE =g e b 245
183k JoE R R HE TR T 1 S T 51 22, SRR T G 5
YR e

B B G v R O SIS R R, FE =R DL
AL EARE I P S TR 35 ] 42 W 4 2 PR T 6, 3 B AR5 R
AIZ AR, ST B TR R R, F1R SRR
ot R AR BRI BT TR HE Y S 43 T

R A TR W AE B B, s ki IS
RGFHLRAA T I Cesiumki N KIKi% AL B I LU A 5
Lo SpHcA N RITEAUE BR, 52 M F R & “ 35—
FIR—VERE” Bksh: M vl U) 3w 2R, TSR A %
o, HWE B S .

2. SWAT ¥4 5 S A4 R A

PR 28 5 S 30 e I A LR ST B SR N L B I B
FHIH . B Ee IR B FHAENE S R S8 AR

WRAT 25 S RFE N 5 T2 Rl il A 8 N 553 1 e B 1
SE P BRI BE B fil &2 i 18], fHCelery AT s Fahfil & M 4%
1A B R B AT 53 AT AT S AT I, S5 o4 B8 Sk B 3 I
B ERES RIS BB AR TAR S, 45 RAEHT 5 5 )
BN FE R G FEAR, HE TS Z1T1E % (TaskRun),
LSRR RE S IR S5 MR, TR %S i B AR
TR RO FIL TR A S R 7 T, PSSR B DTS RE
ISR AR ST, AN WHEP 52 00, SRS
TS5 6%

2. MV E 5 A HE

WA LB 5 % & WU RGBT 5 & S B L AL SEal

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



Engineering Technology Development

TAEBARERE
FTHOF 2 HeRA 1.0€2026 F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

IR ged 5 H B IR . b 55 I B I G B A P A
BRJUT S S5E B4 ITBIX RN E . =4 EHRH
HIFEN G5B % Sk B0 5 BLRE, LR R BRI 5
BRI

HAER R EERUSHEREHEREE, HT
FTEHM R ERE. RIS, A TR G K40
B EEH L AT IHORE R UL F I AR EE, 5H P X
R 7], (R e i SRR 3% . FIARLE 5513
Redbmnd )5 & & BT UT ), BAEARESTul #2115 )5 i B AL KF
Ak, NS B AN SRS YEE R R H AR R SR S
— A SRR B S R U SR, TR SR E R S 2 e
TR

3 #iF

AL R R A B R BB E Y R R IR RL
A Z VR BB A DA — R SR I, T ISR T — & &
TR =4 MR I HAR R R R Gt RGNS
B SRR P T T AT R0, TE RO B HE N AT, & R
WU B =4 R — AL B, IR RER . E S 72
FEARS R N BRI A& B IR ST 5 5AR R .

ThRE LBl T HER S EA N SeR S S R SRR
AT 5 5 SRR BRI AR b 45 I B e A O KRR, A FE
U IIRAEER PN HAE =4 ROR . RIS A IR K E S

. BMARE, RGBSR =48 AT 5 BRI
R, BTT T EAE R BN R A AL TR
K, BB SHNE AR5 455N 5 8 68 4
PR, RGNS At BRe ), AR EFRP S B EE
WHALTE 2.

[5%& 3Cik]

C1 12K 765 1 0 B o S I 5 A B 4% 30 48 R B S 1F
WA R ALI]. B 2 4b i F1,2019,(05):15-16.

(218 & 6.4 4,2 8 3, % T it LA oy & 2 3 6k
s 2 b 3O R BRI [0]. B Bt R 5 R L2024,43(07):35-38.

(312430 3 T AL AL T8 BOK oy w3 2 36 4 3R ) & 0%
[J). % E & # 15 B 14,2025,(52):233-236.

(412 i 32 25 T A0 0 B9 8 2 3 400 9 A 4 I (D). K & 38
I A%,2019.

(Clsise A T A PARE.GEANBE XS RPEHE R L
WK G MR ICY/H Ed B = Lo R 28 s R =
twas BTN NErEET MY HELAESLAFKSI
XEFHEARRRARAFAFFEHES VI EE AR RA
TR ] 78 M 4 ,2024:643-648.

EEE

v+ F FL(2000—-), B, ik, 3 b KRALAR EAF R A, Kit K
F BRI e WIEAZ L A%,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 113



