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The Robotics Automation Imperative
Mandates often at odds with resources, capabilities…

Increase Productivity

Reduce Costs

Enhance Agility

Address Labor Variability

Improve Quality



Installations of Industrial Robotics - WorldwideRobotics automation adoption continues despite Covid disruption…
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Installations of Industrial & Collaborative 
Robots - Worldwide

Strong growth for collaborative robotics adoption expected …

Year

Annual Installations of Industrial & Collaborative Robots
Units (x 1,000)

Source: International Federation of Robotics
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VC and Private Sector Robotics Investment 
Amounts

Robotics investments substantial (startups and acquisitions, too), with no sign of diminishment…
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Confluence of Factors

Tailwinds enabling new forms of robotics automation for manufacturing…

Economies of Scale

Robotics and IS

Sense
Think
Act

Communicate
Collaborate
Autonomy

Mobility

Communicate
Collaborate

Mobile Communication

IoT

Ubiquitous Connectivity
Pervasive Sensing

Machine Learning

Vision
Sound/Speech/Language

Touch/Haptics
More…

Distributed Processing
Distributed Storage

Cloud Computing

Big Data

Large Data Sets
Analytics



Robotic Manufacturing Automation 

Robotic automation for all manufacturing processes...

Materials Processing/Production Distribution

Suppliers Customers

Unload, Unpack, Depalletize Palletize, Pack, Load

Warehousing
Order Picking
Transportation

Warehousing
Transportation

Tracking/Quality Control

Machine Tending
Forming / Cutting

Part Transfer
Assembly

The Usual Suspects…
↑ Productivity ↑ Accuracy ↑ Quality ↓ Costs

↑ Safety ↑ Flexibility ↑ Floor Space ↓ Damage

↑ Reliability ↑ Speed ↓ Injury



Supporting Flexible Automation
“Flexibility is the new productivity…

Task
Flexibility

End-user
 Flexibility

Application
Flexibility

Location
Flexibility

Programming
Flexibility



Collaborative Robots



Collaborative Robots (Continued)
Collaborative robotics have ‘evolved’ over time… 

Supporting Small-to-Medium Manufacturers
Material Handling

Machine Tending

Key Markets / Capabilities Key Tasks

Light Assembly

Dispensing

Welding and Soldering

Cutting, Forming, Bending

Finishing and Inspection

Palletizing / Depalletizing

Bin Picking, More…

Supporting Flexible / “Agile” Manufacturing

Specialization

Expansion of Capabilities 

Enablers / Platforms / Ecosystems Additional Vertical Markets
• Food
• Healthcare
• Agriculture
• Retail
• More…

Time



More Collaborative Robot Options, New Models
Variations on a common theme…

Kinova Link 6 Hanwha Techwin’s HCR-12A Comau  Racer-5 COBOT

Applied Cobotics Elfin 5 NEURA Robotics MAiRA



Fanuc CRX-25iAYaskawa Motoman HC20XP

Key Trend - Heavier Payloads
Also higher precision and more…

OMRON  (Techman) TM20Doosan Robotics’ H2515 Universal Robots’ UR20



Gray Matter Robotics’ Sander

Assembly at CSVWErgonit Palletizer

Key Trend - New Application Classes
Beyond pick-and-place and machine tending…

Migatronic CoWelder

Rocketfarm’s Palletizer



Autonomous Mobile Robots



Autonomous Mobile Robots – Heavy Payloads
Low profile systems for heavy payloads and autonomous transportation…

Comau Agile 1500

Gideon Brothers’ Logistics Robot Mobile Industrial Robots’ MiR1350

Otto Motors Otto 1500 Fetch Robotics PalletTransport1500



Autonomous Mobile Robots – Lift Trucks
Lift truck provide heavy lifting and autonomous transportation…

Vecna Robotics VRSB 3000

Linde / Balyo T-MATIC

Seegrid Palion Lift AMR

Yale Material Handling / Balyo MPE080-VG

Agilox OCF



Autonomous Mobile Robots –Tugs
Traditional, long haul ‘tuggers’ now autonomous…

Toyota Core Tow Tractor Automated ForkliftSeegrid Palion Tow Tractor Series 8

Mobile Industrial Robots MiR100 w/ MiRHook AutoGuide MAX N10



Waypoint Robotics / Productive Robotics Neura Robotics

Key Trend - Mobile Manipulation
Goal is location and task flexibility…

Clearpath Robotics / Franka Emika  Desmasa MCRComau Mobile Robotic Arm



Exoskeletons



Comau’s MATE Esko Bionics’ EksoVestItalian Institute of Technology’s XoTrunk

Atoun’s Model Y

Key Trend - Industrial Exoskeletons
Exploiting the intelligence and flexibility of human operators, and the strength and endurance of robots…

Cyberdyne’s HAL for Labor Support



Robotics-as-a-ServiceRobotics-as-a-Service



RaaS Benefits for End-user Companies
Challenges address by RaaS solutions…

Automation Imperative

Lack of Robotics Expertise

Increase Agility / Flexibility

Risk Aversion

High Robotics Costs

Automate Immediately

Expertise Outsourced

Adopt / Scale as Needed

Lower Risk Solution

CAPEX to OPEX

Robotics-as-a-Service



RaaS Solutions
Collaborative Robots and AMRs…

Mobile Industrial Robots’ MiR200 Fetch Robotics Freight500 

 York Exponential

Ready Robotics’ Forge Station R5

Hirebotics 



Cloud Robotics / Machine Learnings



Platform and Cognition Services

Solutions and general execution architectures…

C P

PS C

P C

“Intelligent” Standalone

ConnectivityEdge Platforms Cloud Services

“Intelligent” Distributed

PS C

P C

“Thin” Distributed

S C

C
APIs

Processing

P

Sensing

S

Communication

C

Cognitive Layer

Computation/Processing

Communication/Networking

Storage



Perception, Grasping, Manipulation Solutions
Vision, ML, and robots typically for grasping and manipulation…

CMES Robotics Kindred

Ambi Robotics Osaro RoboticsRight Hand Robotics



Observations
Expanded automation options…

• Demand Drivers = Automation Imperative

• Many Automation Options

• Expanding Collaborative Robotics 
Ecosystem

• Mainstreaming – Mobile, Cognitive, Exos
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Thank You! 


