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BACKGROUND: IEEE BRAIN Initiative

• Systems Council is a participating OU of IEEE Brain.
• Pepe Contreras-Vidal represents the Systems Council in IEEE Brain

• The IEEE New Initiative Committee (NIC) granted 3y 
funding to support IEEE Brain Initiative in 2018.

• IEEE Brain is expected to be integrated into IEEE 
operations when NIC funding ends in 2020. 

• IEEE Brain is forming a Transition Subcommittee to 
explore various models to continue this 
interdisciplinary, cross-society effort. 





Introduction

➢ Mission/Goal: 

▪ The IEEE Brain Initiative is dedicated to advancing technologies that improve 
our understanding of brain function, revolutionizing our current abilities to 
reverse engineer neural circuits in both the central and peripheral nervous 
systems, and developing new approaches to interface the brain with 
machines for augmenting human-machine interaction and mitigating effects 
of neurological disease and injury.

➢ Why Now: 

▪ We are in the midst of massive global efforts, across government, academia, 
and industry, focusing on brain research and new technologies to transform 
our understanding of the brain to treat diseases and to improve lives

▪ IEEE Brain was formed in fall of 2015 as an IEEE wide effort to complement 
and support these worldwide Brain Initiatives and neuroscience efforts

▪ IEEE brings innovative technologies and tools to the field of neuroscience

• IEEE provides unbiased technology directions (Roadmap) that can help 
guide budget and funding decisions 

• IEEE facilitates cross disciplinary collaboration and coordination 
bringing solutions that address the entire technology chain to accelerate 
commercialization



IEEE Brain Stakeholders

➢ Involvement from several IEEE Societies, Councils, and OUs

➢ Building relationships with

▪ Federal agencies involved in White House BRAIN Initiatives

▪ Global brain initiatives launched in other countries

▪ The Kavli Foundation

▪ International Neuroethics Society (INS) and the neuroethics community

▪ Industry Players



IEEE Brain Core Team
➢ Initiative Co-Chairs : Paul Sajda (Columbia), Jose Carmena (UC Berkeley), Jacob 

Robinson (Rice)

➢ Senior Advisors: Metin Akay (Univ of Houston), Michael H. Smith (UC Berkeley)

➢ Conferences Subcommittee Chair: Grace Rigdon (GCR Consulting)

➢ Standards Subcommittee Chair: Ricardo Chavarriaga (EPFL)

➢ Publications Subcommittee Chair: John Moreland (NIST)

➢ Global Brain Competitions Co-Chairs: Narisa Nan Chu (CWLab International), 
Christoph Guger (g.tec), Seth Elkin Frankston

➢ Education Subcommittee Chair: Reza Abbasi-Asl (Allen Institute for Brain Science)

➢ Industry Advisory Subcommittee Chair: Doug Weber(Univ of Pittsburgh)

➢ Neuroethics Subcommittee Chair: James Giordano (Georgetown Univ)

➢ International Neuroethics Society Liaisons: Peter Reiner (Univ of British 
Columbia), Laura Cabrera (Michigan State)

➢ NIH Representative: David McMullen

➢ NSF Representative: Uri Hasson

➢ IEEE Program Manager: Sin-Kuen Hawkins

➢ IEEE Futures Directions Advisor and BDI Liaision: Kathy  Grise

➢ Brain Transition Subcommittee (in formation): TBA (SC represented by Pepe)



2018 IEEE BRAIN Program

Brain Hackathons & 

Competitions

Conferences

Education

Standards

Keynotes

Panels

Workshops

Publications

Q1 Q4Q2 Q3

BCI Designers Hackathon Series  @ Poznan, Poland (Apr); Pacific Grove, CA (May); 

Prague, Czech Rep (June), Honolulu, HI (Jul); Linz, Austria (Sept); Miyazaki, Japan (Oct); 

Brain Data Competitions on usability and analytics @ Xi’an China (July); Tokyo 

(COMPSAC-July), Seattle, WA (IEEE BigData-Dec)  

COSYNE Workshop NIH Brain 

Initiative PI 

Meeting

IEEE Brain Workshop 

on NeuroTechnologies

Brain podcasts with SMEs (total of 8)

Publish a series of neuro-ethics eLearning modules

Encyclopedia BRAIN 

(IEEE Press/Wiley)

Monthly and Face-to-Face IC meetings Neurotech for BMI 

Standards Landscape –

White Paper (Roadmap)

PARs

Newsletter

Discussion at NIH Brain Initiative 

Investigators Meeting (4/9-4/10)

Think Tank Meeting - Closed Loop 

Control in neuroscience

Neural Sensing Report 

Intern. 

BCI 

Meeting
NeuroCAS

SMC BMI 

Wksp & 

Global 

Meeting of 

BIs

TTM

Prelim Outline for Ethics 

Document for Neurotechnology

ICNR

Neuroethics

Think Tank & 

Technology Roadmap

Newsletter

Kick off meeting with a core 

team of ethicists, philosophers, 

engineers, scientists, lawyer

Established reciproal membership w/

International Neuroethics Society

Newsletter



Potential (New) Activities for Systems Council
• IEEE BRAIN

• Increase SC presence in IEEE Brain:
• SC in IEEE Brain transition subcommittee
• Currently, IEEE Brain activities mainly involve EMB & 

SMC (e.g., conferences/ workshops/ competitions)

• SC in Standardization efforts by IEEE BRAIN 
• Interoperability
• Hybrid systems of systems: Neurorobotics
• BCI systems as consumer electronics

• Organize SC-sponsored BRAIN Community Groups. 
Being tied to an IEEE Section will provide an avenue 
for IEEE BRAIN to send funding to support initiative 
related events.

• SC-sponsored special Issues on Neurotechnology



IEEE New Initiative Program (NIC) and 
Roadmapping

• Review main characteristics of NIC Program 
(from 
https://www.ieee.org/about/corporate/initiati
ves/initiatives-faqs.html)

• Roadmap Example: International Roadmap for 
Devices and Systems (IRDS) sponsored by the 
IEEE Rebooting Computing Initiative (RCI)



IEEE New Initiatives Program



IEEE New Initiatives Program



IEEE Roadmaps Strategy and Governance (IRSG)

Jim Jefferies IEEE CEO;     Kathy Land IEEE TAB Vice President
Rakesh Kumar IRSG Chair
6/22/18



from IEEE Releases the International Roadmap for Devices and Systems (IRDS)

IEEE Rebooting Computing (IEEE RC) Initiative fosters global collaboration on 

tracking industry trends and projecting technology requirements to advance the 

computing ecosystem

PISCATAWAY, NEW JERSEY, USA, 06 June 2018 – IEEE, the world's largest 

technical professional organization dedicated to advancing technology for humanity, 

today announced the release of the 2017 edition of the International Roadmap for 

Devices and Systems (IRDS),…

According to Paolo A. Gargini, IEEE and Japan Society of Applied Physics (JSAP) Fellow, and 
Chairman of IRDS, “Over the past decade the structure and requirements of the electronics 
industry have evolved well beyond the semiconductor’s industry requirements. In line with 
the changes in the new electronics ecosystem, the 2017 IRDS has integrated system 
requirements with device requirements and identified some new powerful solutions that 
will support and revolutionize the electronics industry for the next 15 years.” 

According to William Tonti, IEEE Fellow and IEEE Future Directions Sr. Director, “The IRDS 
presents an end-to-end continuum of computing as requirements evolve into multiple 
platforms.”



from IEEE Releases the International Roadmap for Devices and Systems (IRDS)

(continued)

….

"This is the first comprehensive roadmap of the electronics industry that starts

by addressing applications needs, and then drills down all the way to

identifying materials, device and manufacturing needs. At a time when the

industry is at an historic inflection point, the IRDS 2017 roadmap points the way to

the future,” said IEEE Fellow Thomas M. Conte, co-chair, IEEE Rebooting Computing

Initiative, Vice-Chair of IRDS, and Professor, Schools of Computer Science, and

Electrical and Computer Engineering, Georgia Institute of Technology.

….

“It is important that we come together to build a comprehensive roadmap for

computing devices and systems that takes into account a wide range of domains and

input from global stakeholders committed to advancing the computing ecosystem with

IoT edge and CPS devices” said Yoshihiro Hayashi, IRC and Chairman of SDRJ. “In

doing so, we can better ensure that computing meets the technology demands from a



from IEEE Releases the International Roadmap for Devices and Systems (IRDS)

(continued)

“The IRDS represents a global effort to ensure the continued evolution of

computing is fully aligned with industry needs and is prepared to meet the

technological challenges as we move towards an even greater connected digital

world,” said Francis Balestra, NEREID Coordinator. “We are encouraged that our

cooperation with the IRDS will lend perspectives to assist in its overall mission,” said

Enrico Sangiorgi, Director of SiNANO.

“As the global industry association representing the electronics manufacturing supply 

chain, SEMI is pleased to continue to partner with IEEE to provide what we see as 

critical industry validation for this and future technology roadmaps,” said Ajit Manocha, 

President and CEO, SEMI.



International Roadmap for Devices and 
Systems

(from: https://irds.ieee.org/images/files/pdf/2017/2017IRDS_ES.pdf)

Sponsored by the IEEE Rebooting Computing Initiative (RCI) 



International Roadmap for Devices and 
Systems

(from: https://irds.ieee.org/images/files/pdf/2017/2017IRDS_ES.pdf)



International Roadmap for Devices and 
Systems

(from: https://irds.ieee.org/images/files/pdf/2017/2017IRDS_ES.pdf)

Action item for consideration: Should Systems Council join IRDS?



International Roadmap for Devices and 
Systems

(from: https://irds.ieee.org/images/files/pdf/2017/2017IRDS_ES.pdf)



IEEE Roadmaps Strategy and Governance 
IRSG  Adhoc – The Need

❑ The number of Roadmaps within IEEE is increasing

o IRDS, 5G, HIR, ITRW, Robotics, Neuro,.. 
o IEEE is a trusted source of IP (Pubs, Events, STDS, Educ.)                    

- Roadmaps are a natural addition

- Coordination in TAB  

❑ IEEE Jim Jeffries asked TAB to create the infrastructure for a Roadmap 

AdHoc (IRSG)  IEEE Roadmaps Strategy and Governance
o Focus on Leadership, Strategy,  and Governance

❑ Roadmaps require:  internal policies, procedures, and guidelines

o   Coordinate, Solve Problems, Identify Need, Business Models



IRSG  Adhoc – Goals and Objectives

❑ Integrate, and provide Leadership for Roadmap activities within the IEEE

❑ 2018 Team Goals: Focus on developing the infrastructure for Roadmaps 

o Committee(s) membership, scope

o Policies and Procedures

o Strategy

o Governance

o Structure

o Roadmap Vetting

o Business Model(s)



IRSG  Adhoc – Proposal

❑ IRSG vetted through Jim Jeffries, Steve Welby 4/10/18

❑ Present outline of IRSG Adhoc

❑ IRSG comprised of  6-8 voting members

❑ IRSG contains two non voting bodies

o An Industry Advisory Board (IRAB ) 

o An IEEE Roadmaps Users Group (IRUG)



IRSG AdHoc Structure 

IRUGIRAB

IEEE CEO
TAB VP

IRSG AD Hoc
Steering Committee

(Voting Members)



IRSG  Adhoc – Detail

❑ IRSG Chair:  Rakesh Kumar

o Add IEEE Voting Members (in process)

o Function:  Strategy and Governance  

❑ IRAB: Team members selected by IRSG chair (in process) 
o Function: Assist in identifying roadmap needs

o Team consists of broad industry leaders

❑ IRUG: Team members selected by IRSG chair 
o Function:  Provide User Group Forum

o All IEEE Roadmaps (delivered, planned, future)

o Status:  All IEEE Roadmaps are represented in the IRUG



2018

❑ Funding through Future Directions  $60K (S. Diamond) 

o Supports  Committee work, Governance Documents

o One FTF meeting

o Staffing:  1 Part time IEEE staff:

- Write governance documents

- Conduct web-ex meetings, control agenda and meeting minutes / action items

~10% high level staff support (Roadmap vetting, pursue business models) 

2019 and beyond

❑ Decide if IRSG moves from an adhoc to full committee

❑ If yes, is it a committee of TAB, or is it a committee of the IEEE BOD

o Funding and staffing plan to be defined      

IRSG  Impact to TAB



IRDS 5G HIR ITRW Robotics Neuro Hardware
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IRUG Members by Roadmap



Responses – Best Practices Questionnaire

1. If you were embarking on developing your roadmap all over again, please list 2 
Best Practices that would help the process.

2. The 2 most frustrating factors affecting your roadmap development efforts.

o Poor Collaboration
o Narrow focus
o Customer buy-in
o Volunteer time

o Better Collaboration
o Better Coordination
o Customer Viewpoint

* Kumar Summary



5. Please list 2 recommendations for the IEEE Roadmaps Ad Hoc committee

6. How are you addressing Sustainability within your roadmap?

7. How can the Roadmap Strategy and Governance team help?

o Unified Roadmap
o Avoid duplication
o Guidelines
o Devices to systems
o Encourage volunteers
o Tools & Framework

o Single Roadmap
o Unified effort
o Efficient framework
o Common processes

o Community buy-in
o Encourage volunteers

* Kumar Summary


