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ADVANCED ROBOTICS FOR MANUFACTURING
ASME INTRODUCTORY METING
ARNOLD KRAVITZ, ARM CTO
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• Nature
• Public-private partnership 

• Mission; 
• Increase U.S. global 

manufacturing 
competitiveness

• Method:
• Develop a strategy based on 

investing in the most urgent 
and important Key enabling 
technologies for Robotic 
Manufacturing

Invest about $21 M /yr on 21 projects to advance the art of robotic manufacturing

ARM NATURE, MISSION, AND METHOD
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Flexible Hybrid 
Electronics

San Jose, CA

Smart Sensors 
and Digital 

Process Control

Los Angeles, CA

Modular 
Chemical 
Process 

Intensification

New York, NY

Bio-
pharmaceutical 
Manufacturing

Newark, DE

Digital 
Manufacturing 

& Design
Chicago, IL

Integrated 
Photonics

Albany, NY
Rochester, NY

Regenerative 
Manufacturing

Manchester, NH

Advanced 
Fibers and 

Textiles

Cambridge, MARochester, NY

Sustainable 
Manufacturing

Wide Bandgap 
Semiconductors

Raleigh, NC

Advanced 
Composites 

Knoxville, TN
Detroit, MI

Lightweight 
Metals

Detroit, MI

Advanced Robotics
Pittsburgh, PA

Additive
Manufacturing

Youngstown, OH
El Paso, TX

MANUFACTURING USA INSTITUTES
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ARM FORMATION

Established: Jan 13, 2017 by Carnegie Mellon University (now separate entity)
Location:      Mill 19, Hazelwood Green, Pittsburgh, PA
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SUPPORT MANUFACTURING MOVE TO INDUSTRY 4.0 
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HELP BRIDGE MANUFACTURING INNOVATION GAP

Production rate 
demonstration

Capability in 
production 

environment

Capacity to 
produce 
prototype

Laboratory 
production

Proof of 
concept

Basic 
manufacturing 

research

Government and 
universities

Private Sector

In
ve

st
m

en
t INNOVATION 

GAP
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DRIVE IMPACT ACROSS MULTIPLE KEY
SECTORS
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ROBOTIC MANUFACTURING MARKET SEGMENT REV AND CAGR
Source: HIS marketAmerica

s
Global Source: RIA and 

PR world robotics 
2018 14% CAGR

14% CAGR

26% 
CAGR

24% CAGR

8% CAGR

30% CAGR

13.1% 
CAGR

AND AUTOMOTIVE 
COMPONENTS

30% CAGR

US vs Global Market  Differences: Automotive (34% vs 65%),  
Semi conductor & electronics (31% vs 5%,)  Food (13% vs 6%)

• US sales- Auto (34%), Semi Conductor and Electronics (31%), Food Processing (13%) 
• US CAGR– Food Processing (30%),Semi Conductor (30% )Metals 26% Auto 14%
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STRATEGY FOR FOSTERING ROBOTIC
MANUFACTURING

1. Identify and invest in Key Enabling Technologies with large market lift

2. Educate, train and develop a workforce to use  the robotic technology

3. Nurture and sustain a robotic manufacturing infrastructure and ecosystem

1

2

3

4

Tactics

Strategic 
thrusts

Deploy workers in a way that is 
cost-competitive with low-wage 

workers abroad

Lower the technical, operational, 
economic and regulatory barriers 

hindering companies from 
adopting  robotics technologies

Assert leadership in advanced 
robotics manufacturing thru 

achievement

Aid in the creation sustenance 
and societal understanding of 

the value of manufacturing jobs
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DEFINITION OF A ROBOT.

GPU

CPU

Light (vision)

Chem detect 
gass(smell)

Acoustic (hear)
Pressure(touch)

Temp. (Touch)

Chem detect solids 
liquids (taste)

Orientate(balance)

Time (sequence)

Communicate

Plan robot path

Collision and 
fall avoidance

Navigation
Use tool

Speak
Plan actuator 
path

Commands

Situation 
awareness

Geospatial map

Sequence 
of events

Physicality

Obj track

permanence
Obj detect

Obj id

Information flow

Cyber overwatch 
and protection
Digital protocols

Actuator control

Communication 
transmit receive

Move

Grasp

Manipulate

Cameras

spectrometer
microphone

Piezo

Thermocouples

chem reactor(touch)

PNT

Re
al

 w
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ld
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io

ns
 

ph
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on
Ro

bo
t 

Co
m

po
ne

nt
s

Communications stackSoftware 
applications

Arms legs

Mobility bases
End effectors

Transmit receive

Power
IT I/FCyber stack encryption

Robot
Objects

Robot
Actions

I/O

Memory

ControlUnderstand ActuateRespondTransduce

Sensor Processor Actuator

Id understand

Pick and place

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

cooperate

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

Interoperate

Reconfigure

Id understand

Pick and place

Interoperate

Reconfigure

ARM / path planning

Pos/NAV/T transport

Comms / Coordinate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

Drape / 
Manipulate/fab

interoperate

reconfigure

Ro
bo

t f
Ke

y
en

ab
lin

g 
Te

ch
.

Supply chain Robot Warehousing robotFabrication Robot Shipping/Delivery Robot
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DEFINITION OF A MANUFACTURING ORGANIZATION

BOM and Kitting development/ mgt

Purchasing /Ordering /Reordering

Receiving / QA /inspection / Stocking

Stock Inventory /data / tracking /ERP

Picking / Kitting / reordering

Work cell Supply Delivery

Return/ QA / restocking

Work cell/Ordering Work cell material receiving

Fabrication

Work cell part / QA/inspect/reject rework /scrap 

Stock return restocking /  scrap

Work cell material QA/ inspection/rejection 

Material data/ tracking / ERP

Work cell pickup transport to warehouse

Product receipt/ QA/inspection/reject

Warranty return receipt

Stock return QA inspection /restock / scrap

Order consolidation

Warehouse inventory data/ tracking / ERP

Order pick and package

Transport to shipping

Warranty repair
Warranty repaired units

Reworked repaired material return to stock

Shipping instructions

Stock return QA inspect/restock/scrap

Shipping data/ tracking / ERP

Package delivery and verification

Transport

Invoice, Bill of lading, Carne, Export 
licensing inspection and verification

Vehicle loadingAssembly Test 

Equipment maintenance 

Equipment Calibration metrology

Supply chain WarehousingFabrication Shipping/Delivery

Unified information Management system (ERP)

Communications for remote command control and data (IOT)

Id understand

Pick and place

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

cooperate

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

Interoperate

Reconfigure

Id understand

Pick and place

Interoperate

Reconfigure

ARM / path planning

Pos/NAV/T transport

Comms / Coordinate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

Drape / 
Manipulate/fab

interoperate

reconfigure
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A manufacturing businesses can be decomposed to its organizational segment. The 
key processes for each segment are identified, and the key functions and enabling 
technology can then be deduced
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DERIVATION OF 4 KEY TECHNICAL FOCUS AREAS THAT ENABLE
THE GROWTH IN FOR ROBOTIC MANUFACTURING

Functional and Physical decomposition of a 
manufacturing environment to a  manufacturing robot

Key 
Functionality

Key functionality is mapped to 17 
Key Enabling Technologies (KETs)

17 KETs are grouped to form 4 
strategic technical Focus Areas FA’s. 

FA’s

Functional and Physical decomposition of a 
manufacturing business to a manufacturing robot

Four technical focus areas combine with a 5th, “risk reduction of 
factory robotic adoption”, form ARMS technical Investment strategy
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HOW ARM MAPPED MANUFACTURING ROBOT FUNCTIONS TO KEY
ENABLING TECHNOLOGIES ALIGNED WITH THEIR STRATEGY

FA
-2

 H
UM

AN
-R

O
BO

T 
IN

TE
RA

CT
IO

N

2.1 User-
friendly 
interface 
prog. Ops, 
& maint.

2.2 Bi-
directional 
comms on 
the shop 
floor 

2.3 
Human-
robot trust 
and safety

FA-3 Interoperability

3.2 Plug-and 
-hardware & 
standards 
(SysLevel) 

3.1 “Plug-and-
play” software 
and standards 
(SysLevel)

3.4 Master 
Integration 
Platform 

3.5 
Metrics 
Interope
rability  FA

-4
 R

EC
O

N
FI

G
U

RA
BL

E,
A

G
IL

E,
 A

N
D

 F
LE

XI
BL

E 
RO

BO
TS

4.1 Agile & 
reconfigurable 
robot design

4.3 Smart, 
flexible tooling 
&end-effectors 

4.2 Modular 
robot design

4.4 Smart, 
flexible 
sensors & 
integration 

4.5 Automated 
path planning 
& robot 
instruction 
generation 

4.6 Virtual 
Modeling for 
Reconfig-
urable, Agile, 
&Flexi Robot

FA-5 INTELLIGENT ROBOTIC SYSTEMS

5.3 
Distrib. 
edge,& 
cloud

5.1 Self-
aware & 
adaptive 
systems

5.2 
Machine 
learning 
& AI

5.4 Advisor 
Robot: Observe. 
id, fault detect 
& training. 

Id understand

Pick and place

cooperate

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

Interoperate

Reconfigure

Id understand

Pick and place

Interoperate

Reconfigure

ARM / path planning

Pos/NAV/T transport

Comms / Coordinate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

Drape/Manipulate/fab

interoperate

reconfigure

Supply chain WarehousingFabrication

ERP

IOT

Shipping/Delivery

• Key functionality is mapped to 17 Key Enabling Technologies (KETs)
• 17 KETs are grouped to form 4 strategic technical Focus Areas FA’s. 
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ARM INVESTMENT STRATEGIES FOCUSED ON DEVELOPING TECH IN THE MOST
URGENT AND IMPORTANT AREAS AS IDENTIFIED BY A BROAD INDUSTRY SURVEY

FA-1
RISK REDUCTION FOR 
TRANSITION TO THE 
FACTORY FLOOR 

1.1 Methods and tools for 
successful robotics 
adoption and expansion

1.2 Methods and tools for 
streamlining integration

1.3 Methods and tools for 
assessing industrial 
readiness of new 
technology

1.4 Virtual modeling and 
testing of robotics systems

1.5 Improving design and 
standards for robot safety

FA-2
HUMAN-ROBOT 
INTERACTION

2.1 User-friendly 
interfaces for 
programming, 
operation, and 
maintenance

2.2 Bi-directional 
communication on the 
shop floor 

2.3 Human-robot trust 
and safety 

FA-3
Interoperability

3.1 “Plug-and-play” 
software and standards 
(System Level)
3.2 Plug-and -hardware 
and standards (System 
Level) 

3.3 Open source and 
open architecture 
software, methods, and 
environments
3.4 Master Integration 
Platform 

3.5 Metrics of 
Interoperability  

FA-4
RECONFIGURABLE, 
AGILE, AND FLEXIBLE 
ROBOTICS SYSTEMS 

4.1 Agile and reconfigurable 
robotic design

4.2 Modular robotic design

4.3 Smart, flexible tooling 
and end-effectors 

4.4 Smart, flexible sensors 
and integration 

4.5 Automated path 
planning and robot 
instruction generation 

4.6 Virtual Modeling for 
Reconfigurable, Agile, and 
Flexible Robot

FA-5 
INTELLIGENT 
ROBOTIC 
SYSTEMS

5.1 Self-aware and 
adaptive systems

5.2 Machine 
learning and 
Artificial 
Intelligence

5.3 Distributed, 
edge, and cloud 
computing 

5.4 Advisor Robot: 
Observation, 
identification, 
fault detection, 
and training. 

TI
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Investment in controls technology for robotic manufacturing that is aligned with strategy
Current Call opportunities for Investment in controls technology for robotic manufacturing
Most urgent and important Investment areas for robotic manufacturing
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TAXONOMIC ANALYSIS OF CONTROL ELEMENTS USED IN
MANUFACTURING OPERATIONS FROM SUPPLY THRU FAB TO DELIVERY

GPU

CPU

Light (vision)

Chem detect 
gass(smell)

Acoustic (hear)
Pressure(touch)

Temp. (Touch)

Chem detect solids 
liquids (taste)

Orientate(balance)

Time (sequence)

Communicate

Plan robot path

Collision and 
fall avoidance

Navigation
Use tool

Speak
Plan actuator 
path

Commands

Situation 
awareness

Geospatial map

Sequence 
of events

Physicality

Obj track

permanence
Obj detect

Obj id

Information flow

Cyber overwatch 
and protection
Digital protocols

Actuator control

Communication 
transmit receive

Move

Grasp

Manipulate

Cameras

spectrometer
microphone

Piezo

Thermocouples

chem reactor(touch)

PNT

Re
al

 w
or

ld
 a

ct
io

ns
 

ph
en
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on
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t 

Co
m

po
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nt
s

Communications stackSoftware 
applications

Arms legs

Mobility bases
End effectors

Transmit receive

Power
IT I/FCyber stack encryption

Robot
Objects

Robot
Actions

I/O

Memory

ControlUnderstand ActuateRespondTransduce

Sensor Processor Actuator

Id understand

Pick and place

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

cooperate

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

Interoperate

Reconfigure

Id understand

Pick and place

Interoperate

Reconfigure

ARM / path planning

Pos/NAV/T transport

Comms / Coordinate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

Drape / 
Manipulate/fab

interoperate

reconfigure

Ro
bo

t f
Ke

y
en

ab
lin

g 
Te

ch
.

Supply chain Robot Warehousing robotFabrication Robot Shipping/Delivery Robot

Controls technology broadly penetrates the taxonomy 
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TAXONOMICAL ANALYSIS OF A ROBOTIC MANUFACTURING ORGANIZATION TO
IDENTIFY THE CONTROLS ELEMENT AND INTERFACES VIA THE PLANTS IT.

BOM and Kitting development/ mgt

Purchasing /Ordering /Reordering

Receiving / QA /inspection / Stocking

Stock Inventory /data / tracking /ERP

Picking / Kitting / reordering

Work cell Supply Delivery

Return/ QA / restocking

Work cell/Ordering Work cell material receiving

Fabrication

Work cell part / QA/inspect/reject rework /scrap 

Stock return restocking /  scrap

Work cell material QA/ inspection/rejection 

Material data/ tracking / ERP

Work cell pickup transport to warehouse

Product receipt/ QA/inspection/reject

Warranty return receipt

Stock return QA inspection /restock / scrap

Order consolidation

Warehouse inventory data/ tracking / ERP

Order pick and package

Transport to shipping

Warranty repair
Warranty repaired units

Reworked repaired material return to stock

Shipping instructions

Stock return QA inspect/restock/scrap

Shipping data/ tracking / ERP

Package delivery and verification

Transport

Invoice, Bill of lading, Carne, Export 
licensing inspection and verification

Vehicle loadingAssembly Test 

Equipment maintenance 

Equipment Calibration metrology

Supply chain WarehousingFabrication Shipping/Delivery

Unified information Management system (ERP)

Communications for remote command control and data (IOT)

Id understand

Pick and place

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

cooperate

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

Interoperate

Reconfigure

Id understand

Pick and place

Interoperate

Reconfigure

ARM / path planning

Pos/NAV/T transport

Comms / Coordinate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport
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Id understand

Pick and place

cooperate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

IT – down loads from servers (drawings, documentation, g-files, etc) Remote monitoring equip. Internal WAN

Drape / 
Manipulate/fab

interoperate

reconfigure
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TAXONOMIC ANALYSIS OF ROBOTS USED IN VARIOUS
MANUFACTURING OPERATIONS FROM SUPPLY THRU FAB TO DELIVERY

GPU

CPU

Light (vision)

Chem detect 
gass(smell)

Acoustic (hear)
Pressure(touch)

Temp. (Touch)

Chem detect solids 
liquids (taste)

Orientate(balance)

Time (sequence)

Communicate

Plan robot path

Collision and 
fall avoidance

Navigation
Use tool

Speak
Plan actuator 
path

Commands

Situation 
awareness

Geospatial map

Sequence 
of events

Physicality

Obj track

permanence
Obj detect

Obj id

Information flow

Cyber overwatch 
and protection

Digital protocols

Actuator control

Communication 
transmit receive

Move

Grasp

Manipulate

Cameras

spectrometer

microphone

Piezo

Thermocouples

chem reactor(touch)

PNT

Re
al

 w
or

ld
 a

ct
io

ns
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t 
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Communications stackSoftware 
applications

Arms legs

Mobility bases

End effectors

Transmit receive

Power

IT I/FCyber stack encryption

Robot
Objects

Robot
Actions

I/O

Memory

ControlUnderstand ActuateRespondTransduce

Sensor Processor Actuator

Id understand

Pick and place

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

cooperate

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

Interoperate

Reconfigure

Id understand

Pick and place

Interoperate

Reconfigure

ARM / path planning

Pos/NAV/T transport

Comms / Coordinate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

Drape / 
Manipulate/fab

interoperate

reconfigure

Ro
bo

t f
Ke

y
en

ab
lin

g 
Te

ch
.

Supply chain Robot Warehousing robotFabrication Robot Shipping/Delivery Robot

Edge / embedded AI and deep learning applies to numerous elements of manufacturing robots
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TAXONOMICAL ANALYSIS OF A ROBOTIC MANUFACTURING ORGANIZATION IS USED
TO IDENTIFY OPPORTUNITIES FOR APPLYING AI AND DEEP LEARNING

BOM and Kitting development/ mgt

Purchasing /Ordering /Reordering

Receiving / QA /inspection / Stocking

Stock Inventory /data / tracking /ERP

Picking / Kitting / reordering

Work cell Supply Delivery

Return/ QA / restocking

Work cell/Ordering Work cell material receiving

Fabrication

Work cell part / QA/inspect/reject rework /scrap 

Stock return restocking /  scrap

Work cell material QA/ inspection/rejection 

Material data/ tracking / ERP

Work cell pickup transport to warehouse

Product receipt/ QA/inspection/reject

Warranty return receipt

Stock return QA inspection /restock / scrap

Order consolidation

Warehouse inventory data/ tracking / ERP

Order pick and package

Transport to shipping

Warranty repair
Warranty repaired units

Reworked repaired material return to stock

Shipping instructions

Stock return QA inspect/restock/scrap

Shipping data/ tracking / ERP

Package delivery and verification

Transport

Invoice, Bill of lading, Carne, Export 
licensing inspection and verification

Vehicle loadingAssembly Test 

Equipment maintenance 

Equipment Calibration metrology

Supply chain WarehousingFabrication Shipping/Delivery

Unified information Management system (ERP)

Communications for remote command control and data (IOT)

Id understand

Pick and place

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

interoperate

reconfigure

cooperate

Id understand

Pick and place

ARM / path planning

Comms / Coordinate

Pos/NAV/T

transport

Interoperate

Reconfigure

Id understand

Pick and place

Interoperate

Reconfigure

ARM / path planning

Pos/NAV/T transport

Comms / Coordinate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

Drape / 
Manipulate/fab

interoperate

reconfigure
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1) Mgt reports, (Gemba, PM)
2) QA inspection,  

Id understand

Pick and place

cooperate

ARM path planning

Comms / Coordinate

POS/NAV/T, transport

3) User, maintenance, and repair training
4) Edge vision and motion control,
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Call for Proposals issued 3 times/year; Technology(2) and EWD(1) teams

Simple process:
Proposal Submission
Peer Review and Selection 

Must be a member to lead or participate in a project

Project topics address challenges as defined by member consortium and 
industry need

USING PROJECT CALLS TO DRIVE GROWTH

1. ARM consortium investment to be up to $45Million / year government and consortium 
2. Three (3)  TL/MRL 4, 5,6, and 7 calls for proposal  per year
3. 120 days from RFP posting to award potentially 150 days to first revenue



7/11/19 20

CURRENTLY SPENDING $27M TO 21 PROJECTS (11 IN CONTROLS) 

Advanced Robotic Grinding System for 
Metal Parts (Texas A&M)(Arconic)

Mixed Multi-angle Robotic IR 
Cam Control of Thermo-

mechanical Surface Processes 
(Berkeley Siemens)

Innovative Seafood 
Handling Cobot

(Northeastern, Ascend)

Passive Object Tracking 
via Multi-Spectra Robotic 
Sensor Fusion Package & 
Semantic Segmentation 

(Princeton)(Siemens)
Robotic Assistants for Composite 

Layup (USC)(Lockheed)
Automated Wire Harness Assembly 

(Wichita State)(Lockheed)

Robot-Assisted 
Wire-Harness 

Installation
(QinetiQ)(MIT)

Vision-based Cleaning of Complex 
Structures with a Lightweight 
Compliant Arm (NREC)(Airbus)

Revitalizing Apprenticeships for 
SMMs (Clemson)q@

CCAM Apprenticeship 
Academy Workforce 

Development Ecosystem  Va

Teach-Bot Apprentice Edu. and 
Training System (MIT)

Collaborative SMART-Smart 
Manufacturing & Robotic Training 

(CMU Robotics Academy)
Robotics Technician Apprenticeship 

Program ( Catalyst Connection)

Smart Companion Robot 
for Automotive Assembly 

(Clemson BMW)

Robot Assistant 
for Composite 
Manufacturing 

(RPI)(GE)

Robotic Sanding and Finishing 
(Lockheed)(USC)

iWired: intelligent 
Wire harness 
Robotically 

assembled (UTRC)

Edu Workforce Dev
Assembly COBOT / IOT- IT file down loads and ERP
Grinding finishing additive/subtractive manufacturing

CT Apprenticeship Program; 
Robotics and Automation 

(UConn)

Assemble fetch COBOT (Auto, heavy Equip / IOT) 

Draping composites/textiles; buildup, & handling
Food Inspection or Processing COB tied to IOT

Edge-AI Vision Processing

1

2345

7

6

9
8

10 11
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INDUSTRY WAS SURVEYED (11/2018) TO ID THE MOST URGENT AND IMPORTANT
KEY ENABLING TECHNOLOGIES FOR ROBOTIC MANUFACTURING

§ ARM Community
§ Manufacturing organizations

§ Startups to Large Corporations
§ Aerospace to textile 
§ Food processing to automotive
§ Defense and Commercial processes

§ Services organizations
§ Universities
§ Government agencies
§ Not for Profit Institutes, 

§ Methodology:
§ TIS was developed and defined via a broad collaborative 

ARM team
§ The TIS was reviewed revised and finalized by over 2/3 of 

the ARM community
§ The Focus Areas and Sub categories were rated by the 

community for urgency and importance
§ The results were analyzed
§ The highest scouring sub categories were chosen for the call

INVEST HERE!

Funding the development of the most urgent and important technologies to TRL level 7. 
IP brought into ARM is owned by the member. IP developed by ARM funds is shared. 
IP developed to mature to TRL 9 level is owned by the developers
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Presentation Title

ARM is creating a Robotic Manufacturing innovation Market

Market Segment  Qualification Analysis

Robot Taxonomy

Manufacturing 
Organizational and 

Functional Taxonomy

Robotic 
Manufacturing 
technologies

Common 
technology 

grouping KET’s

Strategic 
grouping

KETs

Technical  Investment Strategy (TIS)

Technical  membership input for investment focus an sub focus areas

Business focused membership  input for technical investment strategy

De-risking 
Focus Areas

Member technical review and 
finalization of the TIS

Member urgent/important 
prioritization of Investment focus 

areas sub components (KET’s)

Call Topic areas

Member ship quad charts White papers and Proposals

Proposal scouring and selection

Call

Proposal execution and  management

CDIP

CDIP Repository

1) Develop a roadmap and 
investment strategy

2) Call for development 
proposals 

3) Propose, evaluate, select 
and manage investments

4) Build on success

Process summary

CDIP stacking and the ARM repository allows members to forward deploy CDIP 
into other companies products pre launch to generate a royalty stream post launch
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CALL 19-02 BIDDING IS ENCOURAGED
JOIN  ARM!  FORM A TEAM!

WWW.arminstitute.org E-mail: tech-arm-19-02@arminstitute.org
Phone: 412-681-3960

mailto:tech-arm-19-02@arminstitute.org
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