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Car-following Model of Connected and Autonomous
Vehicles Considering Multiple Feedbacks
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Abstract:  Based on the car-following characteristic of connected autonomous vehicles (CAV), the CAV car-
following model is studied. By considering electronic throttle angle feedbacks from multiple preceding vehicles,
this paper proposes CAV’ s car- following model. Then, stability analysis method is used to derive stability
condition for the proposed model. Taking three-head vehicles into consideration, the numerical simulations are
performed to study the safety of mixed traffic flow under different CAV rates. Stability analysis shows that the
presented CAV model has better stability regions than the previous models (T-FVD model of CAV and FVD model
of regular vehicles). In addition, the proposed CAV car-following model is more stable, with the increase of the
number of preceding vehicles and the corresponding feedback weight coefficients. Moreover, the feedback weight
coefficient of a preceding vehicle has greater effect on stability, if this vehicle is farther away. Besides, simulations
indicate that CAV can reduce rear-end collision risks of traffic flow.
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Fefl/%  TTC=1.0s TIC=15s TIC=2.0s TIC=25s TIC=3.0s
0 0.00 0.00 0.00 0.00 0.00
10 -13.22 -10.63 —6.69 -3.07 -1.01
20 -25.53 -21.60 -15.06 -6.74 -2.20
30 -32.82 -28.44 -18.59 -10.42 -3.41
40 —43.60 -39.31 -29.91 -16.31 -5.02
50 -63.29 -57.78 —46.46 -27.57 -7.82
60 -66.91 -63.13 -52.13 -30.40 -11.17
70 ~76.24 -73.22 —64.02 —42.70 -21.05
80 -87.63 -85.02 -77.01 -57.75 -33.51
90 -96.27 -95.13 -90.53 -78.37 -62.56
100 -99.44 -99.41 -99.39 -97.24 -95.46
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0 0.00 0.00 0.00 0.00 0.00
10 -17.90 -12.52 —-10.73 —8.39 —6.45
20 -30.06 —24.22 -21.52 -17.36 -13.33
30 -39.14 -31.65 —28.45 —23.33 —-18.34
40 —47.49 —42.11 —38.84 -32.81 -25.81
50 —68.04 -61.23 =57.26 —-49.67 -39.25
60 —67.52 —65.32 —62.16 —54.40 —43.62
70 =77.14 -74.93 —72.38 —65.46 —54.62
80 —89.83 —86.76 —84.36 -78.19 —67.86
90 -96.43 —95.82 —94.61 —90.99 —84.38

100 —99.50 —99.90 —99.94 -99.33 —98.37
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