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IntroductionIntroduction

� History of Autonomous Trucks� History of Autonomous Trucks

� Vehicle Control - Drive and Navigation� Vehicle Control - Drive and Navigation

� Supervisory Control - Optimization� Supervisory Control - Optimization

� Demonstrations� Demonstrations
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� Early 70s Cable-laid systems in haulroad

� Early 80s Radio Transmitters
� 80s Ground beacons, Optical Fiber Gyros

� Early 90s GPS operational system (prototype)
� Mid 90s Refined GPS development

� 1997 Integration of a Supervisory System
� 1998 Full cycle demonstrations using AT 

Supervisory Systems

� 1999, 2000 Integrated Development and Operational 
Testing of a �Production Capable� System

� 2001 Real Autonomous Production
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Vehicle ControlVehicle Control





Vehicle Navigation SystemVehicle Navigation System



The Result !The Result !

Haul RoadHaul Road



Control RoomControl Room

Supervisory ControlSupervisory Control



Pit PatrollerPit Patroller
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�Open Systems� Standards
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Bay 1 Bay 2

Dumping at CrushersDumping at Crushers

Autonomous Haulage SystemAutonomous Haulage System



Dumping at Stockpiles/Waste DumpsDumping at Stockpiles/Waste Dumps
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Truck Back-up StrategiesTruck Back-up Strategies
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Top LoadingTop Loading
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Obstacle Detection SystemsObstacle Detection Systems

Safety & AdaptabilitySafety & Adaptability



Vehicle DetectionVehicle Detection

� Obstacle Detection� Obstacle Detection

� Proximity Communications� Proximity Communications
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The Result !The Result !



DemonstrationsDemonstrations

Obstacle Detection SystemsObstacle Detection Systems











� Improved  Material Flow Control
� Improved Blending

� Positive Material Destination Control

� Improved Fleet Availability
� Improved Fleet  Monitoring

� Reduced Wear and Tear

» Improved Fuel Efficiency

» Predictable Component Wear

� Improved Use of Availability
� Significant Reduction in Break Times

� Improved Fleet Control (Dispatching)
� Events Happen When Expected

� Improved Mine Safety
� No Operator Stress

� Minimal Manned Interaction

System BenefitsSystem Benefits



Thank You!Thank You!


