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Autonomous Navigation: Army ATD

Miniature Robots: Army SBIR

Lane Detection: Army
Driver Monitoring: NHTSA Pedestrian Detection: Ford URP
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MDAS: Michigan Dearborn Autonomous Shuttle
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Goal:
Travel a predefined loop
picking up or dropping
off people at each stop
by Fall 2018
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v Safe: Keep the occupants of the shuttle as e = NHTSA-certified LSV

well as those encountering it secure at all
times

v’ Useful: Navigate a predefined loop picking
up or dropping off people at each stop

v’ Intelligent: ldentify and avoid various % — Differentiators

v" Drive-by-wire modified
= Steering/Throttle/Brake/Reverse
Turn signal/Hazard lights

types of stationary and moving obstacles - Techr?ology build-up includes vehicle
v’ Robust: Operate in all weather and AND infrastructure

lighting conditions = “Second World” deployment scenario:

Focus on low-speed, stop-and-go,

v’ Stop immediately when in an emergency dastri h ; ;
pedestrian-rich environmen

v Design, Build & Test

v" Why simulate?

» Bring data back
» Requirements

> Failure modes

DEARBORN




M
MDAS.ai Timeline & Ecosystem

Fall ‘19: v2.0 Shuttle
May ’19: (Loop)
AutoSens-D
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High-fidelity simulation
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> Quantify mobility: Speed

vs. Trafficability, Time vs.
Situational Awareness, etc.
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Mobility Model

Multi-Disciplinary Project
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Capabilities

v~ Safe: Keep the occupants of the shuttle as
well as those encountering it secure at all
times

¥ Useful: Navigate a predefined loop picking
up or dropping off people at each stop

¥ intefligent: |dentify and avoid various
types of stationary and moving obstacles

¥' Robust: Operate in all weather and
lighting conditions

¥ Stop immediately when in an emergency

MDAS: Michigan Dearborn Autonomous Shuttle

http://www.MDAS.ai

Goal:

Travel a predefined loop
picking up or dropping
off people at each stop
by Fall 2018
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¥ Drive-by-wire modified
= Steering/Throttle/Brake/Reverse
Turn signal/Hazard lights

Differentiators
= Technology build-up includes vehicle
AND infrastructure
= “Second World” deployment scenario:
Focus on low-speed, stop-and-go,
pedestrian-rich environment

Capabilities

» Campus mobility model is Physics-based and not based on empirical data (see next sheet)

» Special case of the Next-Generation NATO Reference Mobility Model (NG-NRMM)

» Computer model is validated by real data from the physical shuttle MDAS.ai, and conversely,
computer model is used to improve on-road performance of the vehicle
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Model used to:

Model output is performance metrics such as — Mobility, Traversability, Repeatability, Reliability

v Assess and compare autonomous systems in campus/urban environments
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Performance Metrics

Compare autonomous systems to baseline human-driven systems
Benchmark progression of autonomous systems from Level-0 to Level-5
Assess performance of Perception Systems and Control Strategies
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http://www.dtic.mil/get-tr-doc/pdf?AD=AD1011267

High-Fidelity Simulation:
System of Systems of Systems

Environment

Perception

Performance
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> Quantify mobility: Speed
vs. Trafficability, Time vs.

Situational Awareness, etc.
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