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Abstract- Vehicular Ad Hoc Networks (VANETS), as a core component of intelligent transportation systems,
play a crucial role in traffic safety analysis and traffic management. Accident severity prediction is one of the
key applications of VANETS; however, due to the highly dynamic environment, diverse contributing factors, and
complex patterns of road accidents, it remains a challenging problem. In this paper, an optimized Long Short-
Term Memory (LSTM)—based approach is proposed for accident severity prediction, which can be employed as
a decision-support tool in VANET-based environments and intelligent transportation systems. In the proposed
method, the hyper-parameters of the LSTM model are automatically tuned using the Archimedes Optimization
Algorithm (AOA\) in order to enhance prediction accuracy, stability, and generalization capability. To evaluate
the effectiveness of the proposed approach, the performance of the AOA-Optimized LSTM (LSTM+AOA) model
is compared with baseline LSTM and RNN models, as well as a genetic algorithm—optimized model
(GA+LSTM), using a comprehensive set of standard evaluation metrics. The experiments are conducted on the
STATS19 UK road accident dataset from 2017, which contains information related to accident characteristics
and traffic conditions. Experimental results demonstrate that the AOA-Optimized LSTM (LSTM+AOA) model
outperforms the compared methods in accident severity prediction while exhibiting reduced overfitting and
improved generalization performance. The findings indicate that employing the AOA for hyper-parameter
optimization can significantly improve the performance and robustness of LSTM-based accident severity
prediction models, highlighting the potential of the proposed approach as an effective decision-support tool for
intelligent traffic management systems.

Keywords- Predicting Accident Severity, VANET, Deep Learning, Optimization, Hyper-parameter, LSTM,
AOA.
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