%37 % H2H + N F IR Vol.37 No. 2
2024 % 2 A China J. Highw. Transp. Feb. 2024

M EHE 1001-7372(2024)02-0142-10
rEtlsEdis XEhSEENTR
25 10 =2 Wi 2 3K U F 3%

Bl 3 RIS AR
(1. WK% TRSGHIRGIZHME S ESLRE. M K 410082;
2. WM RY EARTRE¥E. MM K 410082)

HE. YL ANREEMREFEOETZHA, BAY AKX ENFT EZRMEBAE 2% (WIM) fe
B AEEARAS AER RER MEFLEEFEAA, AERLLFE/EIERT.L
FEHAXB “AREEBMMRTRAANEREEEN  RET RO EARLS ERAGHE LD
WREMPAREN T E, EHFEFERAMMBNLERKR Z TRAHK RN EZ) B4k 5
AR MBEEMB LRI A M ERAESEFAIRAGHAEFTHL L I ANF AR ;K
Jo XA X FHEEI(SVMIRF M EZ R R FRANFRALEY AL, ¥ixs & m R THINEFHE
KA, B FAR T E MR E TR AR S T B rh BB AT R Rk, %
REW Z T FRBA BT & KA PR RELEY AL, RS T T w62 5] 48 xR
EH 8 A8%; HrA KM IRAN MR EMERGE R MIE R, £ E&5F) 10.20,30 km « h' T 4L
T Hm &R A AT £ 5 A A 9.2220.10.23%,12.38% ., 2B egf R H &R FE 0l gk LAk
B .GHEGFREFAB . THRK S RAAERIAFE D MR ZNF E0ERKBR, L7 84T
89 T 5 A F .

EREF MR KRR 0L BN R Q4555 FHr484

RE S ES U446, 1 XEktRERD A

Measurement of Bridge Influence Lines Based on
Machine Vision and Interval Affine Algorithm

ZHOU Yun*"?, ZHANG Luyao®*, HU Jin-nan*, HAO Guan-wang®
(1. Hunan Provincial Key Laboratory for Damage Diagnosis of Engineering Structures, Hunan University,
Changsha 410082, Hunan, China; 2. College of Civil Engineering,
Hunan University, Changsha 410082, Hunan, China)

Abstract: The influence line (IL) is a crucial indicator for evaluating bridge conditions.
Traditional methods for measuring ILs rely on weigh-in-motion ( WIM) and contact sensors,
which are limited by issues such as high cost, low efficiency, high risk, and traffic obstruction.
In this study, we propose a method for measuring the order that integrates machine vision and an
interval affine algorithm to achieve intelligent bridge detection without the need for contact

sensors, closed traffic, or WIM. This method employs machine vision to capture the dynamic
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displacement responses of bridge measurement points in various testing cases. Subsequently, a
vehicle axle load interval matrix is established based on the vehicle factory information, and the
IL interval under multiple testing cases is calculated using the interval affine algorithm. Finally, a
support vector machine (SVM) is used to identify the actual bridge IL from the IL interval. The
effectiveness of this method was demonstrated through a real bridge test, where the performance
was evaluated by controlling the load and travel speed of the calibration vehicle to obtain the
displacement response data under different testing conditions. The results indicate that this
method can accurately identify the real bridge IL from the IL interval, with an error of 8.48% in
mixed testing cases. Furthermore, the error of the IL increases with vehicle speed, with errors of
9.22%, 10. 23%, and 12. 38% observed at speeds of 10 km « h™', 20 km « h™!, and 30
km + h™', respectively. The proposed measurement method for bridge ILs has several
advantages, including noncontact operation, high accuracy, affordability, and flexibility. This
effectively overcomes the drawbacks of existing contact-based bridge II. measurement methods
and exhibits excellent prospects for engineering applications.
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coupled vehicle-bridge system
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Fig.1 Framework of Measurement Method for ILs
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