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Abstract - This study presents a machine learning-based approach for real-time traffic prediction. Traditional traffic
prediction models fail to capture complex relationships between traffic conditions and environmental factors. In this
research, a neural network model is used to predict traffic speed based on features such as traffic volume, temperature,
and weather conditions. The dataset was preprocessed and normalized to improve model performance. The model was
trained and evaluated using standard regression metrics including Mean Absolute Error (MAE), Root Mean Square Error
(RMSE), and R? score. The proposed model achieved an accuracy of over 90%, demonstrating strong predictive capability.
Visualization techniques such as loss curves, residual plots, and prediction graphs were used to analyze model
performance. The system can be applied in smart city traffic management and route optimization..
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1.INTRODUCTION

Traffic congestion is one of the major problems in urban areas, leading to delays, increased fuel consumption, and
environmental pollution. Traditional traffic prediction methods such as linear regression and statistical models are not
effective in capturing dynamic traffic patterns. With the advancement of machine learning, it is possible to develop
intelligent systems that can learn from historical data and predict traffic conditions accurately. This research focuses on
developing a machine learning-based model for traffic prediction using real-world features such as traffic volume and
weather conditions.

2.Data Collection and Preprocessing:

The dataset used in this study includes the following
features:

* Traffic volume

* Temperature

* Rain condition

* Speed (target variable)

The dataset was cleaned by removing non-numeric
columns such as time. Missing values were handled, and
all features were normalized using MinMaxScaler to
improve model performance.

Feature Selection:

The selected features for the model include:

* Traffic volume

* Temperature

* Rain
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These features were chosen because they have a strong
impact on traffic speed.

Model Architecture: A neural network model was
implemented using PyTorch. The architecture consists
of:

1. Input layer (3 features)

2. Hidden layer 1 (64 neurons)

3. Hidden layer 2 (32 neurons)

4. Output layer (1 neuron)

The ReLU activation function was used, and the model
was optimized using the Adam optimizer.

Training and Evaluation:

Dataset was split into training and testing (80:20).
Model was trained using a neural network with MSE
loss.

Evaluation used MAE, RMSE, and R? score.

Accuracy achieved was above 90%.

Input Features | Accuracy | RMSE | Fl-

Used (%) Score
ARIMA (historical 0 12.5 0.68
traffic only)

Linear Regression 65 142 0.64
Neural Network 92+ low 0.90

(Proposed Model)

Fig -1: Figure Charts

Loss Curve Actual vs Predicted

Loss Curve Actual vs Predicted

Residual Plot Error Distribution

Residual Plot Error Distribution

© 2026, ISJEM (All Rights Reserved) | www.isjem.com | Impact Factor: 8.072 | Page 2



L5220
\l/' ISJEM ‘\", International Scientific Journal of Engineering and Management (ISJEM) ISSN: 2583-6129

‘ii S ;l’ Volume: 05 Issue: 03 | March - 2026 DOI:10.55041/ISJEM05788
‘1 An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

Results and Analysis

The proposed model achieved high accuracy (>90%) and

outperformed traditional models. The R? score indicates a

strong relationship between predicted and actual values.

Visualization results include:

* Loss curve showing model convergence

* Actual vs predicted graph showing accuracy

* Residual plot showing error distribution

* Histogram showing error spread

These results demonstrate that the model is effective for traffic prediction.

3. CONCLUSIONS

This research presents a machine learning-based approach for traffic prediction. The model achieved high accuracy
and demonstrated strong performance in predicting traffic conditionsThe system can be used in:

1. Smart traffic management

2. Route optimization

3. Urban planning

Future work may include:

* Using deep learning models such as LSTM and GNN

* Integrating real-time traffic data

* Developing a web-based application
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