3T XGBoost-LightGBM B &R
TR BT A

=187, BREEC, FIRR°, BT
1. NHERREERAS, &M 510320
2. N BRI AR ARAR, &R TN 510440
3. T RS IASZEEE, 4R 510640
DOI: 10.61369/SSSD.2025090001
i E | AXRHTHETNRZENZEREESUER, BERMSHNEHENERFIGE, ST SRMNEHREZE
BIASTN, HIMERTRNFEEVREEN AP EENRZHERIRA R, MUREMEFE=, ARt
WETEESREMNRERHE. NEHRSENZSAXERSINS HISERR, HRA XCBoost-LightGBM 2 &1HE
HATTRM, SCIREERRA, ZEETEEHTAN (558 ) (EHHES MAE=0.0065, 7EFRERFAN (105380 ) {EHH
MAE=0.0068, REMLTFEHRITAIFFIER, $5hlt, REERRSIERENRNEEHRELT ERALN 15%,
RRARHER T EEERERSEHNKES RMMUGHERYE, ARSRHERTHE. AARAEEZBRR
FREYSERHAE TR R T AR AR B ER, ERRANATREER. HITRSE21 G, AFEENECMHEMNSE
BB
X @ 8 : XEEE REPS; BEm

Congestion Index Prediction Model Based on
XGBoost-LightGBM Hybrid Model

Li Yiming', Chen Tao?, Xu Ruiyun®, Huang Chaoshuo®
1.Guangzhou Expressway Co., Ltd., Guangzhou, Guangdong 510320
2.Guangzhou Transportation Design & Research Institute Co., Ltd., Guangzhou, Guangdong 510440
3.School of Civil Engineering and Transportation, South China University of Technology, Guangzhou, Guangdong 510640

Abstract : This paper proposes a traffic congestion index prediction model based on gantry data. By integrating
spatiotemporal features and ensemble learning methods, the model achieves efficient short—term and
medium—term traffic state prediction. Aiming at the problems of insufficient spatiotemporal feature
extraction and poor prediction stability existing in the application of traditional prediction methods to
gantry data, this study innovatively constructs a multi—dimensional feature system including gantry pair
traffic flow features, temporal lag features, and spatial correlation features, and uses the XGBoost-
LightGBM hybrid model for prediction. The experimental results show that the model achieves
MAE = 0.0065 in the short—term prediction (5 minutes) task and MAE = 0.0068 in the medium—
term prediction (10 minutes) task, which is significantly better than traditional time series models. In
particular, the prediction stability of the model during morning and evening peak hours is improved by
approximately 15% compared with the baseline method. The study also reveals the limitations of the
model in extreme weather conditions and long—distance gantry pair prediction, pointing out directions
for subsequent improvements. This research provides a new technical idea for real-time congestion
prediction in intelligent transportation systems, and its results can be applied to multiple fields such as
traffic control and travel services, which has important theoretical value and practical significance.

Keywords : traffic congestion; deep learning; congestion prediction
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