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o INTRODUCTION & AIM

» Autonomous vehicles require
adaptive driver behavior.

» Existing OV/FVD models
assume constant sensitivity.

- This work develops dynamic
headway- and velocity-dependent
sensitivity.

@ Aim:

To design driver sensitivity functions
that improve traffic stability and
collision aveidance in autonomous
traffic systems.

© RESEARCH GAP & NOVELTY

Research Gap

+ Existing models assume constant sensitivity,

+ Produce unrealistic acceleration/
deceleration.

* Show larger unstable traffic regions.

Novelty of This Work
Dynamic headway-dependent sensitivity
Taillight-adapting velocity sensitivity
Mew neutral stability conditions.
Reduced unstable traffic regions
Improved autonomous traffic stability
Enhanced collision avoidance capability

@) METHODOLOGY © LINEAR STABILITY ANALYSIS

A Novel Adaptive Driver Sensitivity Framework Significantly
Improves Traffic Stability and Safety of Autonomous Vehicles.
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© MODEL FORMULATION

3.1 Case | - Headway-Based Sensitivity
Driver action depends on the preceding headway gap.

3.2 Case Il = Velocity Difference (Taillight) Sensitivity
Sensitivity adapts to the velocity difference via taillight signals.
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Propertios:

* X is high for small headway (prevent collision).
* A decreases as headway increases.

# Ensures smoeth and realistic traffic behavior,

@ Red taillight ON — High sensitivity @ Red taillight OFF — Low sensitivity

o NUMERICAL SIMULATION & RESULTS

Traffic Conditions Linear stability of the homegeneous traffic flow leads to the 6.1 Traffic Flux Comparison (2 km road)
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+ Road langth: L = 2000 m Implications:
: detance;] tof= 2im @ Case | shifts instability toward lower-density regions.
& Maximum velocity: tmee = 30 m/s . " ]
+ Timestep At=0.1s @ Case |l substantially reduces unstable regions. P
« Initial condition: uniform spacing, @ Stability improves as adaptive sensitivity increases. Vehide indax
equal velocity The proposed model produces smoother waves and effectively

suppresses stop-and-go oscillations across all traffic densities.
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