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Prediction of Skid Resistance of Asphalt Pavement
Based on MTLBO and ELM
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Abstract: To address the shortcomings of asphalt pavement skid resistance prediction in terms of accuracy
and reliability, this paper proposed an asphalt pavement skid resistance prediction model based on Modified

Teaching and Learning Optimization (MTLBO) and Extreme Learning Machine (ELM). Firstly, the
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MMLS3 load simulator was used to simulate the loading of six pavement specimens. After each loading cy-
cle was reached, the macroscopic texture and the British Pendulum Number (BPN) of the pavement speci-
mens were collected using a high-precision laser scanner and a pendulum meter respectively, and then the
texture indicators related to the skid resistance were extracted. Secondly, given the short training process
of ELM and its good model generalization capability, this paper used ELM to predict the change trend of
asphalt pavement BPN. In order to improve the global search capability of ELM and the accuracy of the
prediction results, MTLBO was introduced to optimize the weights (w,) and biases (/) between the input
and hidden layers of ELM. It was aimed to construct a non-linear mapping relationship between the pave-
ment BPN and the texture index. Finally, root mean square error (RMSE) and predicted sample complex
correlation coefficient (R*) were used as evaluation indicators. Compared with existing Support Vector
Machines (SVM), ELM and Extreme lLearning Machines based on teaching and learning optimization
(TLBO-ELM), the root mean square error of the prediction results of the proposed Extreme Learning Ma-
chine based on Modified Teaching Learning Optimization (MTLBO-ELM) is reduced by 1.80%, 1.50%,
and 1. 07 % respectively.
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