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TERMINOLOGY




Automated Vehicles
At least some aspect of a safety-critical control function occurs without direct driver input

Autonomous Vehicles
CLOSED-LOOP SYSTEMS! No requirement for driver input OR connectivity

All Autonomous vehicles feature automation; not all Automated vehicles are Autonomous




Safety-critical Functions
Steering, Braking, Accelerating




Many vehicles on the market today already include some level of automation
[(C)ACC, Lane Keep, Park Assist]




Connected Vehicles
Wireless technology to communicate among road users and roadside infrastructure




Connected Automated Vehicles

Leverage automated and connected vehicle capabilities to realize all potential benefits



Driver Assistance Systems
Aid the driver in the driving process




Driver Support Systems
Warn the driver of particular situations




Active Safety Systems
Aim to prevent collisions from ever occurring




Passive Safety Systems
Help to protect occupants during a collision or reduce the severity of the collision




AUTOMATED VEHICLES




Realizing a “Complete” Framework
Requires the Convergence of Sensor-Based and Communication-Based Systems




TECH BRIEF




INPUT [SENSE]

PROCESSING [PLAN]

Decision-Marking Framework

Sensory Information : :
y Perception Units

[Environment]

OUTPUT [ACT]

Localization Tracking Object Recognition Path Planning

“Where Am [?” “Where Have | Been?” “What Is Around Me?” “Where Am | Going?”

DR ———

: Cruise Control
Lane Centering Object Avoidance

Road Detection ACC/CACC



Sensors
LIDAR
RADAR
ULTRASONIC
INFARED
GPS
ODOMERTERS

VIDEO CAMERAS



GOOGLE CAR

Top Mounted Lidar: Distance to surrounding objects

Front Vision Camera: Detects pedestrians, motorists, traffic
signs, traffic signals

Bumper Mounted Radar’s (4): For gap keeping, throttle
changes (2-4 second gap)

DGPS System: For location tracking - Advanced mapping
provides differential

Rear Wheel Ultrasonic Sensors: Monitors vehicle movement -
Park Assistance

Altimeters, gyroscopes, and tachymeters: Precise vehicle
location

On-Board CPU: For syncing and processing data

Object Classification: Senses various objects and makes
subsequent intelligent decisions



[TRUST THE] Pro cessing

Localization: “Where am 1?”

Path Planning: “Where am I going?” PATH TRACKING
OBJECT RECOGNITION

Tracking: Where have I been

Object Detection and Recognition: “What is around me?”



Output

Acceleration Control

Object Avoidance

Road Detection

Lane Centering
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