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ARTICLE INFORMATION ABSTRACT

In this paper, an algorithm to detect obstacles surrounding an autonomous vehicle and the method used
to navigate this vehicle on the road were studied. For this purpose, road was divided into cells in lateral
and longitudinal directions. The assumption was that some special tools specify the cells positions and
then full and empty-cell corresponding matrix was generated. In this matrix, full cells were displayed
with digit 1 and empty cells are displayed with digit 0. In the next step, by analyzing the matrix in
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ﬁfg‘;ﬁdﬂi‘s MATLAB®, the vehicle was navigated. In this analysis, first, the position of the vehicle and the
Cell Decomposition obstacles were identified. Then, based on the road conditions and the obstacles positions, required
Road Matrix orders to move the vehicle were determined. If a lane change is needed, according to the road’s
Lane Change curvature and the distance between the vehicle and the obstacle, appropriate path for the vehicle will be

chosen. In this paper, for the first time in autonomous vehicle navigations, the road was considered as a
1 and 0 matrix. In this method, the road matrix was updated over time and provides the possibility of
analyzing the vehicle’s movement. In addition, the algorithm used to solve the problem is very simple.
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Fig. 1 Cell decomposition concept and road matrix
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Table 1 Commands to guide vehicle in first decomposition
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Fig. 6 Third decomposition
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Table 2 Commands to guide vehicle in second decomposition
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Fig. 12 lane change Flowchart
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Table 3 Vehicle and obstacle positions
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3 10 3 4 2
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3 11 8 83 2
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