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Background API can effectively capture the degree of CAV platoon clustering Results and Discussion

= Mixed traffic composition: Connected and Autonomous Vehicles (CAVs) and 0= o . Nos - 2 "N Noi + N Effect of API
. . 11 00
Human-driven Vehicles (HVs). (N -1)P~ (N —1)F

TIRIES

N T 1 CAV Penetration Rate = 0.2 CAV Penetration Rate = 0.3 CAV Penetration Rate = 0.4

P, Is the penetration rate of HV and P; is the penetration rate of CAV. N, isthe =™ " |7
number of vehicle pairs, sr € {00,01, 10,11}, s refers to the leading car type, and» =
indicates the following car type.

= p is an Increasing function of Ny; and Ny.
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= Pattern of CAV: moving as a platoon with the help of emerging technologies, e.g.,
Cooperative Adaptive Cruise Control (CACC) [5].

= CAV platoon: a clustering of consecutive CAVs in a coordinated manner.
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« Platooning intensity: an indicator to describe CAV clustering strength. « pis a decreasing function of Ny; and Ny. . T
. Higher platooning intensity: CAVs gather together in the mixed traffic. = |f the probability of consecutive 2 vehicles of the same type is larger, the value I I O
- Lower platooning ]ntengity; CA\/S are Scattered, O]C ,0 V\/OUl.d a|SO be h|ghe.r_ | | | S SS— CAV Penetration Rate =05~ CAV Penetration Rate = 0.6 CAV Penetration Rate = 0.7
= [ncrease in CAV-CAV pairs indicates that CAVs in mixed traffic tend to gather o — | |/ | .
High Platooning Intensity together. o] 2 2
Low Platooning Intensity Simulation Settings
CAV Car-following Models i A B A I A
| . | F.igEEJre lztlllustra?on of diff[erént platooning intensity » Intelligent Driver Model (IDM) Fioure 3. API vs. steady flow
mpact of platooning intensity on transportation: : - | |
pH' P e i Y P N | = Adaptive Cruise Control Model (ACC) Comparison Analysis
= Higher platooning intensity creates opportunities for the entire CAV cluster to . Cooperative Adaptive Cruise Control Model (CACC)
. CAV Penetration Rate = 0.6
communicate and collaborate. Table 2. The application of car-following models 2500 R § L e
= CAV clustering can enhance highway capacity, energy efficiency, and traffic flow , , , , . " e
stability Car Following Scenarios  Car Following Model  Desired Headway £ 24001 T e
o _ _ HV followed by HV DM 165 gasoo HlEETT 3 -
Existing Research on Platooning Intensity HV followed by CAV ACC 10 < ES
Table 1. Different definitions of Platooning Intensity CAV followed by HV IDM 1.6s “2100_ @
CAV followed by CAV CACC 0.6 s A ;
Abbr. Features 2000 e
Based on Markov Chain model Simulated Environment . Val?es .
MCPI] mits the scenario of infinite venicles = Ring road test field with a perimeter of 300 meters e & somperion Anass
May g0 below its designated minimum for finite vehicles 10g . cer .fp | o ’ ' =« MCPI [1] may be below the designated minimum value, i.e., -1.
. o Vf I esfare E aci. lun.| orrrth/ Ot? 'SIER? ' CAV randorm = A specific value of steady flow may correspond to multiple values of MCPI [1],
HUPSPI[3]. WPSPI[6] Average CAV Platoon size e type Or each venicle IS set to be an or ranaomily. HEPSPI [2]. and JPSPI [4].

Unlimited Range = CAV penetration rate and API of this 10-car sequence are obtained. . HUPSPI [3] and WPSPI [6] do not have an upper limit.

Proportion of CAVs forming platoons among all CAVs Mixed Traffic Emulation = API, ranging from -1 to 1 strictly, corresponds well to the mixed traffic flow,

Restricted applicability indicating a higher degree of CAV clustering in alignment with a larger mixed
Vehicles are placed on the ring road at a given initial speed, then they will travel based traffic flow.

Research Objectives on their specific car-following model and finally reach an equilibrium speed. Mixed :
rafic flow i this cquilrium sate, denoted a5 g, i obtained

= A effective definition of platooning intensity to capture the CAV clustering , T o
strength. = A novel calculation method of platooning intensity is proposed based on the
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B EIRSE I e seguence autocorrelation, which can effectively capture the level of CAV

V7 clustering in the mixed traffic environment.

" gr?e”;pal’e the performance of the proposed platooning intensity with the existing . 7% = Mixed traffic flow rises with the increase of API, demonstrating that a high level

of CAV clustering improves the mixed traffic efficiency.

HEPSPI[2], JPSPI[4]

= Analyze the influence of the proposed platooning intensity on mixed traffic flow. =

Autocorrelation-based Platooning Intensity (API)

>0 //// = AP| can be used as a basic variable in other mixed traffic analyses, e.g.,
/ — the 1th vehicle; type: [0] fundamental diagram.

the 2th vehicle; type: [1] f
the 3th vehicle; type: [1] References

the 4th vehicle; type: [1]

= Autocorrelation Function (ACF) measures the relationship between a variable’s
current value and its lagged values.
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= AP| captures the relationship between the type of the subject vehicle and the
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