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Abstract To improve the performance of self-driving cars, the introduction of V2X, a communication
technology that connects vehicles, infrastructure, and vehicles, is essential. Even if traffic information of
the other vehicle is known, the structure of the intersection and a distance calculation algorithm are
required for accurate calculations at roundabouts. This paper proposes a design algorithm for a rotating
intersection and implemented in Matlab that complies with the national design rules and enables
accurate calculations. Assuming the roundabout and the entrance/exit path to be a circle, a method for
measuring the distance between vehicles at an arbitrary point was proposed using the horizontal shift
of the entrance circle to the main circle. The algorithm could be used in fully autonomous vehicles by
designing a roundabout suitable for the terrain by arbitrarily varying the angle between branches and
the radius of curvature of the entrance and exit roads, and transmitting a warning signal when a collision

between two driving vehicles is expected.
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Fig. 1. An example of roundabout in PreScan
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Fig. 2. Roundabout design by horizontal shift of
entrance circle
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Fig. 3. Computation of angle €, subtending the
circular arc by using tangential theorem
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Fig. 4. Computation of circular arc from p, to p,
direction
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Table 2. Pseudo-code for roundabout design using
horizontal shift

1. Get IV, a,, a,, angle of branches

2. If shape == rectangular

3. Angle = 360/ NV

4. Else

5.Angle =0, 1 i=1~N

6. Endif

7. Set entrance circle center 7

8. Calculate distance d to main circle center

9. While d>d,,,=(1+a) R,

10. Horizontal shift of 7,

11. Calculate new distance d’

12. Endwhile

13. Calculate intersection point

14. Calculate starting point

15. Calculate length of arc circle
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Fig. 5. Roundabout design with uniform branch
angles and entrance/exit pathes (N=2~7)
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Fig. 6. Roundabout design with nonuniform branch
angles and entrance/exit pathes (V=3 ~6)

Table 3. Roundabout parameters presented by AASHTO

20 30 40 50
R 9 2 47 79
e 0.00 0.02 0.04 0.06
f 0.35 0.28 0.23 0.19
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Fig. 7. Warning signal display informing that distance
between ego vehicle and target is ot of the
safe range
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