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Background Braking Force Heatmap Test Results

Braking Duration

To systematically guide the selection of appropriate test scenarios, a comprehensive
braking force heatmap was developed, mapping braking intensity across combinations of
initial vehicle speed and stopping distance. This heatmap visually depicts the magnitudes
of deceleration forces expected during braking maneuvers, providing an intuitive tool for -]
identifying scenarios likely to affect passenger comfort. T e oeceteration

Automated vehicles (AVs) promise improved safety and mobility, but
passenger comfort remains critical for user acceptance. Braking
behavior strongly influences ride comfort, particularly when
deceleration occurs abruptly or unpredictably. Prior studies identify
acceleration, jerk, and braking duration as key indicators of perceived
comfort. In connected vehicle environments, Vehicle-to-
Infrastructure (V2I) communication can extend the braking decision
horizon by providing earlier awareness of road events. This work
presents a controlled experimental framework to analyze how speed
and stopping distance influence braking comfort and to support
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Pre-Test (System Check):
Driver and operator verify car operating system

and data logger via test drive
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© ) O N Ne o Ne ™ Ay N "o A2 D AV > B e Pre-run System Configuration:
Speed (m/s) System operator sets target speed and stopping -
i distance, starts data recording. OBU: Onboard Unit; RSU: Roadside Unit
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C o mfo rt M et rl c S Action #1: Cruise phase:
Driver accelerates vehicle under cruise
12 et sheed betore * Developed a structured experimental framework to evaluate braking-related
NAVT: NIST Automated Vehicle Testbed : . . . .
» Acceleration (m/s?): braking intensity a= Av/At | ! | passenger cquort in AVs. The framework enables future integration with V2|
5wty ] o LiDAR: Light Detection and Raning ‘ Action i2: Alarm Trigger communication and automated braking control to improve AV comfort.
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CAN BUS Driver presses brake immediately after d .
alarm ends and managed to stop at the ISta NcCe.
the initiation of brake torque and the moment the vehicle reached a Rz NODE | [ oSz NoDE 2052 NODE: iy St"‘l"”e e Developed a C-V2X interoperability testbed and collected data for evaluating
RADAR Driver DBW Audio Alert
I I e I erp— C-V2X communication network performance and interoperability testing.
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