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ERIC REINERS—PROGRAM MANAGER
Automation & Site Technologies
Innovation & Technology Development Division

AGENDA

— Partnership for development

— Why NASA as a partner

— Overview of Relationship

— Products:

– Dozer Remote Control & Semi Autonomy

– Drill Remote Control & Semi Autonomy

– Command for Hauling – Mining

– Quarry Applications

— Next Generation

PARTNERSHIP FOR DEVELOPMENT

PEORIA
• CTCT JV

• Cisco, Extreme

• CGN
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PITTSBURGH
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• Neya Systems

• Carnegie Robotics
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MONTREAL
• Peck Tech
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SEATTLE
• Microsoft
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DENVER
• Trimble
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OXFORD
• Oxbotica
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BRISBANE
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• Queensland U of T

• Avanade

• U of Queensland

BRISBANE
• Mining3

• Queensland U of T

• Avanade

• U of Queensland

CHRISTCHURCH
• CTCT JV
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WHY NASA

WHY NASA

— NASA and Caterpillar have mutual areas of interest:

– Infrastructure

– Resource utilization

– Inspiring the Next Generation of Innovators

— Accelerate technology development
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REMOTE CONTROL

DOZING

TELE-REMOTE

REMOTE CONTROL

DOZING
SEMI-AUTONOMOUS

DRILLING
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SEMI-AUTONOMOUS

DRILLING
REMOTE CONTROL

AUTONOMOUS

HAULING

HAULING

CMD TRUCKS
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SUCCESS WITH COMMAND FOR HAULING

90
CAT 793F CMD 

TRUCKS ON 

CUSTOMER SITES

4.5
YEARS IN

OPERATION

600
MILLION 

TONNES

SAFELY 

HAULED

0
LOST-

TIME

INJURIES

100
AUTONOMOUS 

TRUCKS

OPERATING IN 2017

AND COUNTING

TONNES SAFELY HAULED BY AUTONOMOUS TRUCKS

66

SAFETY WITH CAT COMMAND

A PROVEN SAFETY RECORD

— Layers of protection 

— People footprint reduction 

— Best practices, safe work procedures

and experience

— Reliability and robustness are critical 

and proven 

— We drive a culture of safety — and 

reduce exposure and severity

20%+ PRODUCTIVITY IMPROVEMENTS

— Consistency empowers loading 

tools to drive efficiency

— Shortening dump times

— Delivering double-digit throughput 

improvement at crushers

— Improving payload capacity 

through partnership – OEM only

— We codify improvements—

original mistakes REDUCED COSTS 
FROM $50+/t  to  $12/t
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COMMAND FOR QUARRY & AG

> RC 988K: step to autonomy

> Primary Drivers: 

utilization, rate, personnel costs

> Exploring OPEX feasibility for 

hauling – positive

> Automation by the hour

> Lower cost solution required for 

sustainability and expanded 

applications longer term

REMOTE CONTROL

NEXT GENERATION

Research programs looking into:

– Leveraging the 

automotive industry

– Cost structure that 

aligns with quarry and 

construction

– Architecture that reduces 

site infrastructure and 

maintenance

QUESTIONS?
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