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Over reaction pattern Inputs Outputs
Number of Efficiency
L Follower spacing . . Behavioral
decision  Follower - Deceleration  Behavioral
. receiving the . change
units speed wave change time
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1 9.8 36.69 -19.18 20 14.40 0.83
2 10.14 33.88 -19.58 97 12.40 0.80
33 17.39 29.25 -6.12 77 16.43 1
48 15.70 30.27 -28.53 146 10.65 1
49 35.74 70.84 -30.58 240 35 0.47

Table 2. Behavior change outputs of decision-units based on over reaction pattern
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Under reaction pattern Inputs Outputs
Number of Follower spacing . Behavioral Behavioral
.. . Follower L Deceleration -
decision units receiving the change change Efficiency
speed wave .
wave time value

1 35.9 58 -34.9 112 -15.80 0.36
2 33.91 102 -19.86 115 -15.98 0.21
3 33.32 68 -24.72 44 -11.12 0.12
23 25.15 43.42 -50.83 228 -7.96 1
37 14.80 33.23 -57.30 41 -6.03 1
=3 16.29 57.91 25.75 111 294 0.365
54 19.34 49.49 -30.10 41 -8.50 0.15

Table 3. Behavior change outputs of decision-units based on under reaction pattern
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Fig. 9. Efficiency chart of decision units based on under reaction pattern

P D T T I T T T S ST RT- U3\ IR R

B Weighted vectors of input 1 ® Weighted vectors of input 2 | 0.03

Weighted|vectors of output 1 I Weighted vectors of output 2 0.02

- 0.02

- 0.01

- 0.01

I i B e e R OO0
535149474543413937353331292725232119171513119 7 5 3 1

Fig. 10. Input and output vectors based on under reaction pattern
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Abstract

Stimulating the following vehicles by the leading ones repeatedly is created by the different reasons such as
a sudden drop in the speed of the leading vehicle and lane changing maneuvers that result in stop and go
traffic. It leads to several negative effects, such as reduction in safety, and increase in travel delay. When
follower driver of platoon receives the last released wave of downstream to upstream in the traffic
oscillation, he or she makes different reactions with respect to the released wave. They result in forming
different behavioral patterns and behavior diversion from equilibrium driver. The behavior change analysis
of the driver-vehicle unit is an indispensable factor for increasing and decreasing frequent repetitions in
traffic oscillation. In this paper, employs vehicle trajectory data from Next Generation Simulation (NGSIM)
program. The vehicle trajectory data of two freeway sites of the NGSIM program, Interstate 80 (1-80) and
US highway 101 (US-101), were used in transportation and traffic research (NGSIM, 2006). Platoons of
vehicles identified through a traffic disturbance classify in deceleration phase based on driver behavior.
When the follower vehicle receives a deceleration wave, the follower’s reaction may be to create a high or
low speed drop. Driver behavior in deceleration phase leads to congestion classify into four behavioral
patterns: under reaction and over reaction based on maneuvering errors of follower driver. Follower vehicles
react different responses to deceleration wave in deceleration phase. The reactions result in low and more
speed drop between Newell driver, low and more delay time of moving vehicles. A high speed drop, more
safe spacing, results in the development of under reaction pattern. Also, a low speed drop, lower safe
spacing, results in over reaction. In this paper, behavior diversion parameter and time of deceleration phase
are assessed, based on observed behavioral patterns and using data envelopment analysis. Follower vehicles
with different numbers in traffic stop and go traffic is considered as decision making units, leading to
different decision-making units in the vehicle platoon. Using data envelopment analysis method, efficient
units for trajectory data are analyzed, which is based on any behavior that indicates the delay in the vehicle
platoon. More performance of behavior diversion parameter and time as result of any decision making unit
are identified based on any diffused deceleration wave and follower spacing of receiving deceleration wave
that results in the lowest delay time of vehicle platoon of deceleration phase. The results of the analysis show
that the most effective decision making unit of overreaction behavioral pattern is created in the vehicle
platoon at the same spacing and velocity values but the amount of different acceleration wave and behavioral
changes. Based on under reaction pattern, the greatest delay in the platoon is proportional to the different
speeds and spacing but the same deceleration wave which represents the most inefficient driving situation of
a vehicle following the vehicle platoon. Present results can help traffic engineers in simulating vehicles
movements of freeways to evaluate vehicle moves of F level of service for calculating delay and speed drop
of vehicle platoon.

Keywords: Stop and go traffic, Behavioral diversion, Behavioral patterns, Data envelopment analysis.
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