
1/36

Rich Walker

Managing Director

rw@shadowrobot.com

Shadow: developer of robot hands for 

manipulation systems. 

Innovation and Robotics
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Structure of the talk

● Introduction to Shadow. Why do we care about innovation?

● Product lifecycle and markets

● Which new products?

● Canvasses for development

● Funding R&D

● Next steps with our technologies



3/36

Shadow's Influences...
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Objective: Build useful robots

How does a robot get around the house?

1987-1995: The Shadow Biped
14 movements
Air Muscle actuation
Stood up using Fuzzy Logic, and the Alexander 
Technique

14 position sensors, 28 force sensors, 28 pressure 
sensors, 3 accelerometers, 10 load cells.

Then the first Honda bipeds appeared...
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A useful robot needs to interact 
with the world. How do we do it?

20 brushless DC motors

40 strain gauges

40 tendons

24 joints

24 position sensors

25 temperature sensors

  5 pressure sensors

26 microcontrollers

  2 CANbus interfaces

  1 EtherCAT interface

Dexterous Hand
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Hand as a product

● It sold by itself

● We had no idea why

● We optimised it for our early adopter

● We didn't understand what could be done with it.

A recipe for disaster!
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What didn't we know?

● Product lifecycles:

Geoffrey Moore, Crossing the Chasm
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Why is that important?
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Suicide Leaps

Old Market New Market

Old Product Existing product – 
Grow by sustaining 
innovation

Understand new 
customer needs and 
create new company 
profile. Adapt 
product.

New Product Build on market 
position and 
customer 
understanding to 
create new revenue 
streams

Visionary leap.
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Looking around - STEEPLED

● Societal

● Technological

● Economic

● Environmental

● Political

● Legislative

● Ethical

● Demographic
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Trends we consider

● Health and Safety – more stringent safety rules

● Nuclear renaissance and decommissioning

● Global energy transition – travel more expensive?

● Aging society and demographic slump

● Increasing urbanisation

● More bandwidth to everywhere 

● Computing is free

● Cameras/sensors are everywhere

● ROS!
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● Research 

● EOD 

● Nuclear 

● Biomedical 

● Remote maintenance 

● Remote presence 

● Other people's robots 

● Flexible automation 

What else is a Hand good for?



Research – existing market, “easy” sustaining innovation

● EOD – high barriers to entry

● Nuclear – high barriers to entry

● Biomedical – research focussed customers

● Remote maintenance – credibility and systems gaps

● Remote presence – cost gap

● Other people's robots – evolve product into component

● Flexible automation – real market, real challenges

What else is a Hand good for?
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Dexterous Hand

Teleoperation

Intelligent, personalized, 

bimanual telemanipulation

Greenman Teleoperator

Autonomous 

manipulation

Manipulation Lattice
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Current Capabilities

• Core Dexterous Hand

• Stable grasps of known objects
• By demonstration
• Generalisation

• Motion planning with objects

• Task oriented grasping
• Hold for use
• Regrasp in limited cases
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D/D/D Tasks
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Chasing the wrong money

● High-value targets

● Big-ticket projects

● High profile

● All “Visionary”

● One-offs with no followup

● Wasted half a decade!
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Barriers to entry

● Inertia

● Risk aversion

● Performance

● Availability 

● Capability 

● Whole System 

● Environment 
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Barriers to entry – 7 W's

● Inertia - “we never did that!”

● Risk aversion - “who else does that?”

● Performance - “what if it doesn't?”

● Availability - “where else can we buy it?”

● Capability - “what does it do?”

● Whole System - “what else do we need?”

● Environment - “washing it down?”
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How to look for markets?

Innovate Develop Market Sell



How to look for markets?

Innovate Develop Market Sell

With apologies to the E++ KPI mechanisms, 
which are for project management not 
innovation!



How to look for markets?

Innovate Develop Market Sell

Innovate Market Develop Sell





Lean 
Canvas



 

How do we use this?
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Helping Robot Builders

Simulator

Package

Parameters

Robots Components

Distribution

Model

Topic

Service

Node

Electric Fuerte Groovy Hydro Indigo

Developers

Roadmap

Integration

Robot
Idea

Cluster
SWRI

Fraunhofer

Shadow

Any
Robot
Designer!

SLAM

MoveIt

Navigation

Kinematics



27/36

Robots made Easy...
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Where do the resources 
come from to keep 

innovating?

(three more Geoffrey Moore slides,
This time from “Dealing with Darwin”)



The Cycle of Innovation

Deploy

Invent Offload

Core Context

Mission Critical

Non-Mission-Critical

Manage

Manage
Mission-critical

Processes
At Scale

Extract
Resources

To Repurpose
For Core

Invent
Differentiated 

Offering

Deploy
Differentiation

At Scale

Fund next innovation

IV

IIIII

I



Mission Critical

Non-Mission-Critical

Clinging to Context 
How Resources Get Stuck

Resources
get stuck

here

Resources are
added here for

support
Resources

still get
invested here

But lack of
resources here

results in failure 
to  deploy!

Mission
-

critical 
risk

Core Context

IV

IIIII

I



Resource Recycling

AC

B

Work circulates clockwise

People recycle counter-clockwise

IV

IIIII

I



What next?
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Exciting places for cognitive robots
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Exciting places for cognitive robots
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Thank-you!
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