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Control for Safe Braking of Autonomous Vehicles

Introduction:
As autonomous vehicles become an increasingly important 
part of the future of transportation, it is critical to ensure 
that these vehicles are designed with safety as a top priority.
The most fundamental safety precaution for any grounded 
autonomous vehicle is to avoid collisions with other vehicles 
and, more importantly, pedestrians.

Results:
• YOLOv5 precision decreases as distance increases (Figure 2)
• Pedestrian detection during brake test was noisy (Figure 3)
• Simulated response brakes more quickly and stops sooner than 

in-vehicle response (Figure 3)
• Simulated response is also smoother than in-vehicle (Figure 3)
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Conclusions & Future Research:
• Control algorithm was successfully implemented in a 

vehicle and demonstrated to be safe
• Kalman filter may smoothen pedestrian tracking
• Model Predictive Control (MPC) should be explored for 

more optimal control action
• Test and incorporate lateral control for lane following

Discussion:
• The proposed control algorithm safely brakes at 

adjustable distance in front of pedestrian, both in 
simulation and in physical testing

• Slower braking in experimental data could be the result of 
noisy pedestrian detection
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Fig. 1: Block diagram of longitudinal control algorithm 
with position and velocity feedback

Methods:
• Used nested PID controller with position and velocity 

feedback for longitudinal and lateral control (Fig. 1)
• YOLOv5 employed for pedestrian detection
• Communicated with CAN using ROS
• YOLOv5 accuracy tested with stationary vehicle and 

moving pedestrian stopping every 5 meters for 5 seconds
• Braking performance tested with stationary pedestrian

Purpose/Aim:
• Develop control algorithm for longitudinal motion
• Implement controller on actual vehicle
• Demonstrate safe braking for pedestrians
• Maintain a comfortable ride for passengers

Fig. 4: 2017 Lincoln MKZ with extruded aluminum 
rack and Logitech C920 webcam

Fig. 2: YOLOv5 raw pedestrian detection with 
stationary vehicle and moving pedestrian

Fig. 3: In-vehicle braking response vs. simulated 
response


