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Who We Are 
SRI is a world-leading R&D organization 

• Founded by Stanford University in 1946 
– A nonprofit corporation  

– Independent since 1970; changed name from Stanford 
Research Institute to SRI International in 1977 

– Sarnoff (RCA Labs) acquired in 1987;  
     integrated into SRI in 2011 

• 2,500+ staff members 
– 1,000+ with advanced degrees 

– More than 20 offices worldwide  

• 2013 revenue: $500+ million 

State College, PA 

Washington, D.C. 

 Tokyo, Japan Taiwan India 

St. Petersburg, FL 



Where We Fit 
Bridging the entire R&D Spectrum 
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SRI Robotics Program 
Invent, apply, commercialize 

• Customers 

– Premier DARPA performer 

– Fortune 100 commercial clients 

– Early stage market 

• Focus on ‘New’ Robotics 

– Economical, work side by side 
with people to bring new value 

– Emerging service robot markets 

 

  
A leader in enabling technologies for robotics 
• Fieldable dexterous telemanipulation 
• Low cost robotic manipulation systems 
• Wearable robotics 
• Medical/consumer/industrial markets 

 

Ventures & Licensing 

Founding Member 

Silicon Valley Robotics 

1995 NASDAQ: ISRG 

2012 Acquired: Google 

2003 Acquired: Bayer 

Material Sciences 

2013 Series A: Formation8 

               Nike, ABB 



• Vision: Dexterous tool that can reach an inspection site through a non-
conformal path and perform a complex in-situ operation 

• Solution: 

– Tools that can steer to a location inside or behind traditionally inaccessible 
areas 

– Variable stiffness sheaths that can provide a channel for inspection tool 

– Active tips to handle manipulation of debris/material to improve inspection 
ability 

 

Navigating to Target 
Ready to Image and Manipulate 

Dexterous Tools Technologies 
Development Vision 
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Electro Adhesion (EA) 
Electrically Controllable Adhesion 

• Features 

– High clamping forces on  
glass, wood, metal, concrete, 
drywall, brick, granite, … 

– Robust clamping through dust  
and moisture 

– Ultra-low power consumption  
(micro watts) 

• Wide range of applications 
– Industrial handling 

– Wall climbing 

– Low-power clutching 

– Consumer 

 

Aluminized mylar 
clamps (1 mil thick) 

Substrate 
(wood) 

75 lb weight 

Wall climbing 
inspection robot 



• Problem: Deploy too through a confined or prescribed environment 

• Solution:  

– Use telescoping mechanisms 

– Pull body of tool from tip rather than pushing from base 

 

 

 

Tool Deployment 
 



• Problem: Navigate in free space and create rigid sheath to insert, retrieve, 
and direct tools into inspection area 

• Solution: SRI Electroadhesion technology offers variable stiffness materials 
(change of stiffness by x 1000) 

Tool Rigidization - Concept 



• Developed designs that are compatible with flexible sheaths 

• Variable stiffness to meet routing and application needs 

Tool Rigidization - Application 



Tool Rigidization - Application 

• Evolved design to better package electroadhesion elements and offer 
increase dexterity and manipulation 

– Compliant tool transitions to rigid to maneuver 500g weight  

– 19mm diameter tool (as shown in videos) 



• Problem: Actively steer around obstacles to reach a target in free space 

• Solution: Selectively rigidize segments of the tool 

Tool Steering 



• Problem: Achieve even greater control and dexterity over placement off 
tool tip 

• Solution: Further partition controllable electroadhesion sections. 

– Two sections offer greater dexterity to perform “S” and “U” bends 

Tool Steering (con’t) 



• Leverage patented approach to controllable, 
rigidizable, tool for inspection-like capabilities 

– US 8,125,755 and US 8,488,295 - Selectively 
Rigidizable and Actively Steerable Articulable 
Device 

– US 8,388,519 – Controllable Dexterous 
Endoscopic Device 

• Apply miniaturized EA segments to add 
refined control and dexterity 

• Leverage SRI robotic state control algorithms 
to blend deployment and articulation 

• Investigate options on how to add inspection 
instrumentation  
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Miniaturized Segment Control 

Next Steps 



Headquarters: Silicon Valley 
 
SRI International 
333 Ravenswood Avenue 
Menlo Park, CA 94025-3493 
650.859.2000 
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Questions? 

Mark Baybutt 
Senior Research Engineer, Robotics Program 
 
SRI International 
333 Ravenswood Avenue 
Menlo Park, CA 94025 
p: 650-859-2047 
e: mark.baybutt@sri.com 


