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Traffic congestion is a global problem that impacts all 

levels of society!

Global Traffic Challenge
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Beijing IstanbulMexico

Main reason: increasing number of vehicles for a road 

network with limited capacity!
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Four 

Perspectives

We Need to Understand Traffic
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Traffic 
Modeling

Traffic 
Analysis

Traffic 
Prediction

Traffic 
Optimization

Forecasting real-time (short-term or long-term) traffic information based on 

current and historical traffic data, such as traffic flow, for every region of a city

(grid-based).
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General frameworks to traffic prediction problem

Solutions
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The model is normally a deep neural network
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◼ The fundamental challenge is how to accurately capture the 

spatial and temporal dependences among different regions

◼ Relying solely on historical traffic data may not capture the 

heterogeneity of spatial dependencies well

◼ All traffic sequences are time series with characteristics of 

autocorrelation and periodicity, resulting in high spatial 

correlations for any two different regions.

Existing Problems
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We introduce Origin-Destination (OD) data into traffic prediction, to accurately 

model the dynamic spatial dependency

Our Method: Key Idea
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Our Method: Framework
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We adopt graph neural networks (GNNs) to model the OD data and propose a 
Spatial-Temporal Origin-Destination enhanced deep Network framework (STOD-
Net) for urban traffic prediction

Traffic 

volume

OD 

data

◼ Closeness dependence

◼ Periodicity dependence

◼ Trend dependence

Gating mechanism 

from OD feature

Dynamic OD 
feature learning

Static OD feature 
learning

Weight 
parameter

Key

operation

Traffic feature from convolution
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Experimental Results (1/2)
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Two 

benchmark 

datasets

Traditional time 
series forecasting 

methods

Shallow machine 
learning methods

Deep CNN-based 
methods

Our proposed STOD-Net outperforms all baselines and 
achieves more stable results (lower standard deviation)

ST-ResNet, AAAI’17

STDN, AAAI’19
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Experimental Results (2/2)
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Predictions vs ground truth, error distribution, and CDF of absolute prediction error 

Our proposed STOD-Net predicts the traffic values accurately and has lower 
prediction errors compared to state-of-the-art algorithms
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Thanks!
Email: chuanting.zhang@kaust.edu.sa


