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Road speed prediction model based on Meta learning
LI Zicheng, ZHONG Ming

(School of Business, Nanjing Audit University, Nanjing 210029, China)

Abstract: Accurately predicting vehicle speeds on traffic roads contributes to enhancing traffic safety, alleviating congestion, and
promoting the development of autonomous driving technology. In response to this need, this paper, for the first time, applies Meta
—learning methods to the field of road speed prediction and investigates a road speed prediction model based on Meta—learning
methods. It constructs a sliding time window, conducts preliminary predictions using six basic predictors, and assigns a set of
weights to these prediction results using Meta—learning methods to form a combination prediction. Experiments conducted on public
datasets show that the predictive performance of this Meta—learner exceeds that of currently advanced benchmark models, offering a
superior solution for road speed prediction models.
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Table 1 The strengths of six difference base predictors
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Table 2 Prediction performance of the base predictor on the test set

30 min 60 min 240 min S
A
sMAPE MAE sMAPE MAE sMAPE MAE sMAPE MAE
Arima 6.230 5.981 10.503 10.411 12.051 10.060 9.755 9.116
SVM-1 3.971 3.383 8.072 7.042 8.773 8.272 7.504 6.710
SVM-3 4.000 3.364 8.100 7.084 8.638 8.117 7.496 6.688
Ridgel 4.320 3.599 8.337 7.358 9.429 8.980 7.934 7.128
Ridge3 4.069 3.386 8.185 7.190 9.541 9.115 7.832 7.031
Rf-3 4.335 3.661 8.386 7.473 8.387 7.796 7.683 6.892
Rf-7 4.224 3.580 8.207 8.207 8.315 8.317 7.587 7.587
Xgb-3 4.276 3.575 8.169 7.233 8.074 7.412 7.448 6.627
Xgb-7 4.071 3.377 7.899 6.954 8.114 7.485 7.321 6.494
Lgh-3 4.093 3.396 8.215 7.247 8.042 7.398 7.421 6.581
Lgh-7 3.895 3.261 7.885 6.925 8.087 7.450 7.277 6.458
x3 ZAEGEERBMTE [T
Table 3 Prediction performance of three combined benchmark models and Meta—learner
n 30 min 60 min 240 min 1y
R
sMAPE MAE sMAPE MAE sMAPE MAE sMAPE MAE
Meta 3.579 3.115 7.881 6.810 8.001 7.211 6.771 6.215
El 3.872 3.219 8.218 6.819 8.367 7.225 7.991 6.341
E2 3.913 3.234 8.201 6.833 8.356 7.313 7.879 6.399
E3 4.011 3.301 8.209 6.925 8.441 7.299 7.983 6.454
Lgh-7 3.895 3.261 7.885 6.925 8.087 7.450 7.277 6.458
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