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Motivation

1. Traditional time-series forecasting methods, such as auto-
regressive integrated moving average (ARIMA), the time-
varying Poisson model, and the vector autoregressive
model, consider only temporal dependence and have
relatively low prediction accuracy.

2. Deep learning based models, such as the convolutional
neural network and residual neural network, could predict
only grid-level flows, and fail to predict the demands of
iIrregular regions.

3. Multiple complex relationships among regions help model
various spatial dependencies among irregular regions.



Main idea

1. We view traffic flows in a city from the graph perspective,
and construct three heterogeneous inter-region graphs to
encode various spatial dependencies.

2. We design a deep learning based prediction model
(MGCN-GRU), which combines the multi-graph
convolutional network and GRU, to forecast traffic flows
In irregular regions.

3. The proposed model is assessed by three real-world
traffic datasets.



Method

1. Various spatial dependencies among irregular regions
are encoded by three heterogeneous inter-region graphs.

2. A multi-graph convolutional network is proposed to fuse
the complex non-Euclidean correlations among irregular
regions, and a GRU is built to capture the dynamic
temporal patterns.



Method

MGCN-GRU model:
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Fig. 1 Architecture of the proposed multi-graph convolutional network and gated recurrent unit (MGCN-GRU) model



Major results

Test results of different loss functions:

Table 1 Prediction accuracy comparison between different loss functions

_ EMSE MAE
Loss funetion _ :
PBS dataset  Taxi dataset DBS dataset PBS dataset  Taxidataset DBS dataset
Absolute-error function 3.2506 45 4916 118972 1.8023 24 5878 3.4953
Squared—ermr function 3254 45 0784 11.1388 1.8037 243731 32802
Smooth L1 function 3.1546 44.7117 10.6384 1.7818 24.1932 3.0705

EMSE: root mean square error; MAE: mean absolute error. Best results are in bold



Major results (Cont’d)

Test results of our model and related methods:

Table 2 Prediction accuracy comparison between different models

EMSE MAE

Model PBS dataset  Taxi dataset DBS dataset PBS dataset Taxi dataset DBS dataset
HA 7.7134 717902 199643 3 8163 34 4045 53395
ARIMA 52191 882771 237872 27086 45 3036 6.8241
MGCN 4 9874 726974 178231 2. 6484 36.5174 6.2653
LSTM 34460 50 8887 135471 1.9809 28.7526 53938
GEU 34371 508379 13 4207 1.9620 283321 5 4848
MGCN-GEU 3.1846 44.7117 10.6384 1.7818 24.1932 3.0705

Best results are i bold



1.

Conclusions

A multi-graph convolutional network has been proposed
to model the heterogeneous spatial relationships among
Irregular regions.

A novel deep learning based prediction model (MGCN-
GRU), which combines the multi-graph convolutional
network and GRU, is proposed to forecast traffic flows in
Irregular regions.

Compared with various previous methods, the MGCN-
GRU model can obtain the best prediction results on
three real-world traffic datasets.
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