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Abstract

This paper deals with the dynamic vehicle arbitration algorithm for communication between
vehicles and a roadside control unit on multilane environment. The suggested algorithm varies its
parameter values according to the current vehicle arrival rate to get the maximum performance. To
get the optimum parameter values, arbitration methods that use random delay counter and persist
mechanism were taken into account and the performance of these methods with respect to the
vehicle arrival rate was analyzed by computer simulation. After applying the optimum parameter
values to suggested algorithm, it is shown that more enhanced reliability was acquired. This
algorithm could be applied to various systems which include the communication between a

transponder and a control unit.
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Collision avoidance by random delay counter
method (a)immediate transmission after the
first control packet (b)Delayed transmission
by random delay counter after the first
control packet.

Fig. 1.
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Fig. 2. Frame format of control packet for dynamic
algorithm.
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procedure MakeArrivalPattern{(AviRate)
do
SumQfVehicles=0;
for i=0 to MaxTSNum
TS [i] .NumOfVehicles=0;
next i
for i=0 to AvlRate*PatternBound
if((TSNum=random(PatternBound))
<MaxTSNum) then
TS [TSNum } NumOfVehicles++;
SumQfVehicles++;
end if
next i
until(SumOfVehicle>=MaxTSNum+
(AvlRate- ErrAviRate)&&SumOfVehicle<
MaxTSNum*(AvlRate+ErrAviRate))
end procedure
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. 3. Miss rate by simulation results (a)Random
delay counter method by delayed
transmission (b)Random delay counter
method by  immediate transmission
(c)Persist mechanism.
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Table 1. Optimal parameter value with respect
to the vehicle arrival rate.
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020 | 444E-1(400) | 1.63E-1(200) 63%

Table 2. Comparison of the communication
reliability of suggested algorithm
with that of static methods (a)
Random delay counter method
(delayed transmission) (b) Random
delay counter  method(immediate
transmission) (c¢) Persist mechanism.
(a)
e 22 A&
ok A o
cRg Ao Aggt AT
A Wy 53 "9y
0.02 07 0(3) -
0.04 )] 0(3) -
0.06 3.30E-5(7) 0(3) 00
0.08 7.50E-5(7) 0(4) 00
0.10 1.80E-4(7) 4.00E-5(4) 78%
0.12 3.00E-4(7) 1.83E-4(5) 39%
0.14 6.57E-4(7) 4.29E-4(6) 35%
0.16 1.21E-3(7) 6.99E-4(8) 42%
0.18 2.79E-3(7) 2.15E-3(8) 23%
0.20 490E-3(7) 2.64E-3(8) 46%
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Table 3. Average enhancement rate using

suggested algorithm at high arrival
rate.
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