Interdisciplinary Science Letters 3% X B} 4R, 2026, 10(2), 420-428 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/isl
https://doi.org/10.12677/is1.2026.102052

W B E TN P AW IESHFERMS

R

X i, M, RAE, FLE
AEHTHE H R A 28 22 e, BT

Weks . 20264F2 130 F#HBEM: 20264F3H6H; KA HM: 20264F313H

wm B

ARFREE SR LRENENGZRUA, R BHETN ARG AR, REMERFLRE
R TRZORE, T RABREN=REFERULABIRER. SRS, BEERBIIE, AR
BT REAEA TR P AR, SREETE. BRS50 . SRERES WA =RIFT,
FIR, AN TARRE. SRHANE . BEFESTRFEESKEEMTERERME, 5%
TEASSTRER. BEBUTRERTEREG R PR A K. ASCRY, KGR B
B FMERAETFTBEZERTT T HARAN AR S S8, MAEEEN R REE R riRft
TIZODZEBIER. KK, FEESHBRLEEARNER, —&KRERSRHESS RN “ SRR
HORHETRIN " 7 I RE, ERRRGEM. L RS EIIRRAEERIHE .

Xiid

BF, SRR, FIEA, BRAE, BTN

Research on the Integration of Big Data and
Mathematical Modeling in Urban Traffic
Congestion Prediction

Shijie Liu, Yanyan Liu, Youxia Huang, Yahan Li

Century College, Beijing University of Posts and Telecommunications, Beijing

Received: February 13, 2026; accepted: March 6, 2026; published: March 13, 2026
Abstract
This article moves away from the macro overview perspective of big data and mathematical modeling,
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focusing instead on the specific application scenario of urban traffic congestion prediction. It sys-
tematically outlines the core process of mathematical modeling in this context, defines three types
of big data along with key characteristics such as data volume, diversity, and velocity, and provides
a detailed breakdown of the typical process of big data analysis in mathematical modeling, encom-
passing three major steps: data preprocessing, modeling and analysis, and result interpretation and
visualization. Additionally, this article explores the adaptability of mainstream algorithms such as
distributed computing, convolutional neural networks, and genetic algorithms to big data analysis
methods, and lists their practical applications in typical scenarios like weather forecast modeling
and precision radiotherapy for cancer treatment. This article demonstrates that big data analysis
significantly enhances the accuracy and robustness of mathematical models through techniques
such as data denoising and feature optimization, while mathematical modeling provides the core
logical framework for analyzing massive and complex data. In the future, with the development of
real-time data processing technology, the deep integration of the two will propel mathematical
modeling towards the direction of “data-driven precise prediction”, exerting greater value in areas
such as complex system simulation and real-time decision support.
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