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Research and development of an intelligent detection device for pavement anti-skid performance under

rainy weather conditions

Jianmin Jiang

Guigang Haosheng Internet Technology Co., Ltd., Guigang, Guangxi

[ Abstract] Rainy weather poses a severe threat to road traffic safety. Traditional pavement anti-skid
performance detection methods suffer from problems such as poor real-time performance, cumbersome operation,
and weak environmental adaptability. To enhance the scientificity and efficiency of road safety management under
rainy weather conditions, this paper focuses on the research and development of an intelligent detection device, and
constructs a rapid detection system for anti-skid performance in rainy weather based on multi-sensor fusion and
intelligent algorithms. This device integrates modules for image recognition, slip resistance measurement, and
environmental data sensing, enabling dynamic evaluation of pavement anti-skid performance under different rainfall
intensities. Experimental results show that the developed device has advantages including high detection accuracy,
fast response speed, and strong environmental adaptability. It provides road management departments with a visual
and intelligent safety monitoring method, and lays a technical foundation for the construction of traffic safety early
warning systems.

[ Keywords) Anti-skid performance; Intelligent detection; Rainy pavement; Multi-sensor fusion; Traffic safety

518 FE RS0, AR T MEH T2 MR
PR A RGO SRR OB, e SR B RS v G N A U R A DN
RAEFR, BRIME DRI SON R RSB F IR B, AR RER T ARG NE R it 1R B K.

SRR —. RGPy 2 RN R4 1 MAREE MR S F7E[R

BRI T B ARG, HoE RASE FEYR T IE B e i N B AW R O 5N, W
SRBREZRBR UL AR . AT REACIE A SRR R H ot RS A2 178 5] A i A2l O i g, %
Yl HEsh TSRS AR B PR . AT EHTIETERE RIS PG 2 BT R . TR

RETW RS, RRBEPUEERERENRRE RN RER SR R &R A SR
MR A AR, DIRTHEIRCR SHEmPE. B EoR I RBEEE, RS TR 3 1

-27-


https://sdr.oajrc.org/

e

FR IR T B T 091 28 e REAS DI BT

B, BRI RINEL N H AR ECRAR, 2R
TANER AT RS RARE 5 A R R
HUXHAERE SR TR, Tk R e 4
IS BR R AT SRS T RISTIPERE, ™ E R R A
RSP AR AR5 E 2RO TS 52K
B, AU A IS 78 2 T B IR, e 2 BRI KT
PR, A AT 1 e B 4 282 10 i T e Wk e e /2
AR T8 % % A 2h 2 T8 A FUE AL ST

P GERLIN T3 VAR AF SN 5 IR RE ) 7 AR AE
HIR A, T EARBLAE R AR R LI HE B 22
R ORIA G B T R AN BRI RE L %
ARSRA AT BRI AL R, 690 & 2%
RMFENREL . UK SR A2, XX
R #6 ( REEUEAS B EE SR ) 1 S v 3K . R
H R 2 N PR RG2S 7K IR A ' 2 A
RGBSR RE S Sy, oIRGB A T
FE IR DX A5, TS M 48 T IR 45 4 1 ) 70 5
EEHIS I E . BT S R AR S A
AT B BBl B, B AR A 223 3 T2 AL
BRI ARG ENAS I A KB A K

FESCPRIE R B S 4ES0 TAE R, e &%
BAETIME R 1847 AR, V2 /Nl T B A I
e R R = s I AR G N B RO SO
MIAMETESE, SBOER 22N 8. 5
SRR R, A SRl B ok 552 il i
RGNS, B = R 2 SR 2 4L
REEIZIRRE ST, AT U P RE VAN ON TS et
TVERFA A ROA B T H o B R —E1E BN R T

HARREAS B s llge 7 M ptiE e s Al i &,

JROAFETHIE A28 2 4K T B DT 5K

2 BRWNEERFIEMSROEARRIT

B RS Ik B Y AR GO L 58 2 4IRS K
Al 5 R AR ORI = AN OB R T, W B Bk
J& 5 S Wi N RE T AT 5 o 12005 B 3 AR
Sedin . FP R ) BT AN A A Far R BRAG kAT S B A
DRSRRGS, BARANERAL S BOtsE &
B IR AL S ARk, WA AT B R B)
AR T EEHE B TOSUHIRAS . FRUKIREE S F
RN RS S A RGP R I T N R FPGA 2
PG AG ALT T, SEIR AR R 2845 S 5 A 4
PURTERELR G IRbR. WL =R GPS AL RS KA
M e B S BAR B S R R KR B R, A

-28 -

T F T 1 e dth PR AR R %

O EIETTTH, REGK AR TIRES M EE
WAL S 2 AL R AR AR A A BR,  SEIUN I R
1559 2R A A S HE A . RS R AR i i 5 B
LS (CNND SRR Sk R AR 1 2% 1 5 AT b
B, 4% YURE L KRR RSN BT T R I B
fiE, e G OB HE AT HR A B SO H i AT 25 (] IR
FEVLAD, g = 4E PR 8200, SR8 RH I
T 3T fi B F) AR 5 B BE R B G, S5O
e S ERGER, HIMEEAEAREE 5565
PERIBH B RE (), M PigHES (SRD 5
ER TSR, ([FFERgEFREs%,

AR RGBT IE v B AR e v, A
% B RTC %3 g R BB S AL, 7E
M RAGIE =i S R BN T N ORFE AR AR R FE A
T G 20 0 5 AR b A S RSP 6 SR TR
B bk, BT EGIERERES M. 1ZRGE R
s % APP #2110, W ATE B4R N AR AL AT AL
BIRE, s B Bl Sl A AR 5l S Re. BE
RV E “ULRRE” G871, 1ERT LIS 7
W5 R HIWT, A RO IR S AR BT B T,
PETF 0 LR

3 REMEENIN S SoHh R FIE S 4

N T AR AT T A AR AT I ORI A
SRR AR, BF 7S A ATE 2 A S B B 0 26 A R T
T RGN G S HUIGUE, WEMTETE. &
A 2B REAFREEH, BIVNE. $
W BWEAFENSER, JEHI4EE 30 2 80
AR Z ] PR, 5B R s
SERESLRKE, MR 5 KA —APuE M RE SR
Wi, B Bh2 ) BEE AR Ak i 28 55 K IR IR B 25 I R A
Bo SRR, BEEARNEEEEAFWMREAMT N
REAsUE i Y S LV R B4R b, BEEE RO YR
ZPEHITE£0.03 JEREN, T Gl A % %
BT Reik 2 IRE FEG I, AR5 1) 2 75 B T RR 820 B fie
P RUF s B ERE S

SIEHI N FH I8 IEF BH , 126 25 B G LR s XU [X
BT RAF RIS ST o B a0 7 28D 1 P B S
Ak, I R G5 R 8 SR YR DR 7RI SR de B ) ) A
IKIX IR, FHeh IR XGRS B0 S
RATIVEAE B« RGUA IIPTIE T ReHh ] 518 % 77
PRGNS, HEMMERHE AN TR e X, 5L



e

R RIA T B T 03 1 BE Y REAS DI BT

BUEE MR XN RS HELED™ o 3806 bl A B
525 BASIN A A VL E M A B, 1A% FE 0 I [X 35K
501 LA X A, B D RIIE TIZRGHER
A0 224 XS 0 o s 1 5 HE R, D Eh 58
MRS AR S it T SIAIE SR

bz g AR T, KRR BE R
SENES IR KKIPITILRE S, REVEIE N 2 AR MR I
RN TCR ARSI 25 0F T, 2 AE
R BB A RE WL R Z IR UL T, % A AR A e
UEFF R PTRIE SR, BORRI A5 R AETE S
LV ARGURA PR N A AR B RE T, RERS
ST X B TR A (0 SE IR BRI 55 3 A S5, T A2 ST
AT BRI RV E AT AT SRR A R A e AL
BB A WIS AAUAL B, 2R GEREE AR S B
B OUECE AT AR S SR, RRSHR T Bk
HERE S IERAPED, IXA R REALREALRE ), (A E
AGEH TH g, ERFELX, 25
OB HE T N IR 7. AR RS
HRE SIBAE R G BE, W Oy RIE A B A 1R i
FIHFEE. R HE RS TR RE R N O T R B
IR AT i 2 A B R

4 BETHMERMBERREERRBMML

TR RE ARSI B AR P L ik e I, T
IR L BT T SIEEILNGT B ] R A AR XU XIS A
AR 2 PRy R B G v B AR AR E
ENATERR, RGN EG R AR T 22K T %
BB BbRIC M 2, HER 2/ gesc@iE bl oL, o
Bl e PRI . G847 B St A Pt it o XA T
SIS B B0 PR s v S AL ) 2 B v T T A
BRI T BPESINE A AR S M T i R
BEIR ST PSS AZ i XU (4 T 5 28T
i, BEARFHEOR AR, IRTPAARAT Z 2K

ALK i w5 it R4 S S AR SRR T
& AT RIR R AR . B IR fE AU
P S AR AT I 18] 2 81 304, TR0 L i 1T 2
RETEIRAL SR AR RIS 5, TRk 2 HE
T R AME R BUE B HEK R G055 TR
AT GRURRC B AT . R GEid rTARYE AN [A) /i R 5
& AR TR I, Ok AN i i A A AR T REREAT
B, N ARORIE S BRI I S i3t 2R E
Bt DR & RAFYTErE, 5B 3T 63t
R, IR I R AR R

-29-

BRI B AR HENOR A TUTRI 0 SO R
A VPN S5 TR B SERR R B .l R
Az B B 5t A I A AT SRR A, AT HERR S R
i BT RGL, N E e MR R R SRS, 7F
BRI Z T, SCEET R %R G A Gt
s G R B A A XS R R
NIX IR A B AL HEK R B ARiRbr gk &
B o . IS BT S
AT T RN, B e LA A O
(T8 P% 2 AR EAE LS, B JM a4 i 2w 4
IR AR E B B AR &R

5 L5iE

AW T SR R IR R T P P A AR
K, WER T EA®EAL. Ser SRR LA AR
DB E, Fmd S IEIE Se N A . B E R
ACERTE T W R A I A R 3 5 U e 7, thoiE
22 A PR SRS T A S . RSk — A
R G Rt SEHRRARE ), W HAEE 2
W S, AR R AR ARSI
AR RIBIEAH SRR

S 3CHK

Mg XK. OGFC 75 T 2 i T. 7 fuie 1 fe S A AR
RN FHE 5 81#7,2025,(15):136-139.

H R 0%, A0 TAR/K IR B T i s At 5 [9].+0
7K ¥8,2025,(08):132-134.

b N =BT /N = e AT E A v WU el i | 4
T 2025,40(04):107-109.

FafE. BT LSTM #0445 (1035 75 6 1 Piis 1 A 0
T3 T EN 5B 1E,2025,(07):291-297.

BRI, S A%, BT REBRNTE RS R
T T BEAE FL[J/OL). H #h 2 %,1-11[2025-08-19].

W L. Wi R P01 Be RS 5 2 AR T A AL ]38
I 5E2025,(18):36-38.

SRS N TR U L R TR U I BE B T SR [T]. R K
7€,2025,(06):86-88.

S AR T I B AT 2 BU 1 e S AL (0] 58 3@
RHY 587 ,2025,6(11):137-139.

FRAUFEBE: ©2025 1E# -5 FFBGRBUY I 72 0 (OATRC) it
BHo RUELBMRNLEZZ LTI ERER.

https://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS

(1]

(2]

[3]

[7]

[8]



https://creativecommons.org/licenses/by/4.0/

	引言
	1 雨天路面抗滑性能检测现状与存在问题
	2 智能检测装置系统架构与核心技术设计
	3 装置性能测试与实地应用验证分析
	4 基于检测结果的道路安全管理策略优化
	5 结语

