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Abstract

IntroductionThis study was carried out in line with the development of adaptive traffic signal control systems to provide a better
traffic control at intersections. In this approach, if the predicted data related to the future cycles are used to optimize the upcoming
schedule, it will control the traffic in unforeseen cases and manage it before reaching the forthcoming cycles. In order to have enough
data to create such a model, the required data from two intersections in Yazd city were collected and these intersections were simulated
using AIMSUN software. Then these intersections were calibrated and validated for existing conditions. The prediction accuracy results
were extracted by the proposed methods and compared with the linear regression method. RMSE, MAE and GEH errors were used to
compare the methods.

Method: The predicted queue length and arrival volume parameters for any entry approach of itersections are major variables required
during the adaptive signal control process, Hence, Linear and Non-linear Support Vector Regression Methods combined with the time
series method were used to predict these parameters. For comparison of the performance of these models with a conventional model,
Linear Regression models were also developed for the prediction of these parameters.

ResultsFor the developed model based on combined Linear Support Vector Regression and the time series methods, the number of
optimal previous cycle data used in the model was measured as 6 and 2 previous data cycles for predicting the arrival volume at
Pajuhesh and Seyed Hassan Nasrollah intersections, respectively. The optimal number of previous data used in the model was measured
as 9 and 11 previous data cycles for predicting the queue length at Pajuhesh and Seyed Hassan Nasrollah intersections, respectively.
Also, using the combined Non-Linear Support Vector Regression and the time series methods, the number of optimal previous data
cycles was obtained as 8 and 2 cycles in predicting the arrival volume at Pajuhesh and Seyed Hassan Nasrollah intersections, and the
number of optimal previous data cycles was obtained as 7 and 7 cycles in predicting the queue length at Pajuhesh and Seyed Hassan
Nasrollah intersections.

Discussion: The results of RMSE, MAE and GEH measures were used to compare the performance of the developed models with
the real data. This comparison indicated that the model based on the combined Non-Linear Support Vector Regression and time series
methods, has produced the best performance in predicting traffic arrival volume than the other aforementioned models. However, in
terms of predicting the queue length, this model produced a better performance than the combined Linear Support VVector Regression
at only one of the intersections. The Linear Regression model produced the weakest performance in all comparisons. Thus, it can be
concluded that the combined Support Vector Regression and time series methods are appropriate tools in predicting traffic parameters
in these situations.
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. Prediction

. Naive Approach

. Moving Average

. Exponential Smoothing

. Trend Projection

. Local Linear Regression

. Local Constant Regression

. K-Nearest Neighbor

. Kernel Methods

. Machine Learning

. Machine Vision

. Genetic Algorithm

. Support Vector Clustering

. Support Vector Regression

. Remote Traffic Microwave Sensor (RTMS)
. Platoon

. Mean Squared Error (MSE)

. Average Mean Squared Error (AMSE)
. Root Mean Squared Error (RMSE)
. Geoffrey E Havers Statistic (GEH)
. Total Travel Time

. Flow

. Mean Absolute Error (MAE)
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1. Fixed-timing or Pre-timed

2. Traffic Actuated

3. Adaptive

4 Atrtificial Intelligence Techniques
5. Queue Length

6. Arrival Volume

7. AIMSUN

8. SVR: Support Vector Regression
9. Plan Selection

10. Knowledge-based Strategies
11. Expert Systems

12. Fuzzy Logic

13. Multi-phase Intersections

14. Detection

15. Detector

16. Mixed Traffic Conditions

17. Inductive Loop

18. Microwave Radar

19. Ultrasonic

20. Video Image Processing (VIP)
21. Video Image Processor

22. Occupancy Rate

23. Demand Responsive Traffic Signal Control
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