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Figure 1: Placement of cameras used in this study for the automatic license plate recognition system.
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Figure 2: Flowchart of the research implementation stages.
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Table 1:Frequency distribution of vehicle license plate recording errors
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Figure 3: Scatter plot matrix of variables included in the classification models used for the license plate
registration variable.
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Table 2: Random Forest experimental data matching matrix for the license plate registration error variable.
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Figure 4: Bar chart showing the importance of variables in the Random Forest classification model for the license
plate registration error variable.
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Figure 5: ROC curves for training and testing data in the Random Forest model for the license plate
recognition error variable.
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Table 3: Frequency distribution of errors in recording vehicle license plate characters
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Figure 6: Scatter plot of the relationship between license plate recognition error and research variables.
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Figure 7: Scatter plot matrix of variables included in the classification models used for the license plate
character recognition errorvariable.
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Table 4 — Random Forest experimental data matching matrix for license plate character recognition error.
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Figure 9: ROC curves for training and testing data in the Random Forest model for license plate character
recognition error.
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Figure 10: Scatter plot of the relationship between the error in recording the license plate letter and the
research variables.
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Table 5: Frequency distributionof errors in recording license plate parity (odd/even)
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Figure 11: Bar chart showing the frequency distribution of errors in recording license plate parity (odd/even) in
the balanced dataset.
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Figure 12: Scatter plot matrix of variables included in the classification models for the license plate parity
recording error variable.
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Table 6: Random Forest experimental'data matching matrix for license plate odd/even registration errors.
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Figure 13: ROC curves for training and testing data in the Random Forest model for license plate odd/even registration
errors.
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Figure 14: Scatter plot of the relationship between the error in recording license plate parity (odd/even) and the
research variables.
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Table 7. Comparison of the present study's results with previous studies
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1- ANPR: Automatic Number Plate Recognition

2- ITS: Intelligent Transportation Systems

3- ANN: Artificial Neural Network

4- RF: Random Forest

5- SMOTE: Synthetic Minority Over-sampling Teechnique

6- ROC: Receiver Operating Characteristic

7- AUC: Area Under the Curve

8- CRISP-DM: Cross-Industry Standard Process for DatasMining
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