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About Me

▸ Long time Industry professional
- 2 Start-ups, Cadence, Unisys, Motorola

▸ Long term IEEE Volunteer
- Past President, Solid-State Circuits Society
- TAB Hall of Honor
- Led TAB efforts at 2 Sections Congress events 

▸ Currently 
- Chair, IEEE Roadmaps Committee
- Chair, IEEE Data-based Strategy Ad Hoc
- Chair, IEEE DataPort
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www.ask.ieee.org

http://www.ask.ieee.org/


Outline

▸Technology Directions
▸ IEEE Roadmaps

- IRDS, HIR, ITRW, INGR
- “In the works” Roadmaps

▸Humanitarian applications
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Technology has changed Lives….
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…Many of you are creating solutions….

…Many Many more challenges & solutions on the way!!!….

…Many New PRODUCT Opportunities…

…Many TECHNOLOGY Innovations needed…
Multi-disciplinary Integrations



5 Ref: Pat Gelsinger, Intel Investor Day, June 2022

From Pat Gelsinger, Intel CEO…
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Evolution of the Digital Phone

1980's 1990's 2000's 2010's 2020's 2025-30

1G 2G 3G 4G 5G "Next Gen"

Better Speed
Lower Latency
Capacity/BW

Reliability
"Pervasive Applications"

Better Speed
Lower Latency
Capacity/BW

Reliability

IoT
AI

VR/AR
Robotics

Cloud//Edge Computing
SDN

Video
Better Speed

Lower Latency
Internet connectivity
Wireless connectivity

Digital n/w
Text

Voice
Analog n/w

Evolution of the Digital Phone



If you work in the Industry….you might want to know
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Ø The industry direction…
Ø What Technologies are coming in 3-5 years or longer
Ø What are the Roadblocks and possible Solutions

IEEE Roadmaps positioned to create this value 



The IEEE Technical Roadmaps committee coordinates…

Ø 4 published Technical* Roadmaps https://roadmaps.ieee.org
Ø Many more ‘on the horizon’  

* Companies usually have “Product” Roadmaps
these provide them vision and competitive advantage

https://roadmaps.ieee.org/


Each Roadmap brings together International experts…
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Ø From the industry, academia, government, research entities 
Ø Forms Working Groups
Ø Discusses Tech Trends
Ø Makes predictions for 5-10-15+ years
Ø Refreshed every 1-2 years



Identifies “Base” Technology Trends
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Ø Serves as an independent, unbiased REFERENCE resource

Identify Gaps and “Brick Walls”



A Semiconductor & Devices Roadmap [“IRDS”]
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• >1M views in 2022
• In the EU Chips Act
• In the Japan Chips Act
• Referenced in US Chips Act
• Many Presentations
https://irds.ieee.org

https://irds.ieee.org/


Over 1M cumulative Page Views
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2022 Pageviews 353,823
1 United States 18% 63370
2 China 17% 59281
3 Japan 14% 48959
4 India 10% 36529
5 South Korea 10% 34012
6 Taiwan 5% 17485
7 Germany 3% 10298
8 United Kingdom 2% 7720
9 Singapore 2% 6231

10 France 2% 5440
Rest of World 18% 64498
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Toward Energy-Efficient, Data-intensive, Cognitive Applications

à Novel Computing Paradigms and Massive Parallelism, Bio-inspired mechanisms



IRDS example 
of 
Roadblocks
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A Heterogeneous Integration Roadmap [“HIR”]
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• Referenced in US Chips Act
• Many Presentations

https://eps.ieee.org/technology/heterogeneous-integration-roadmap.htm
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Examples of Multi-die Hi-performance Compute Servers
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A “Chiplets” example…
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A Wide Bandgap Semiconductor Roadmap [“ITRW”]

28

https://resourcecenter.ieee-pels.org/roadmap/PELSPRO0020.html

https://resourcecenter.ieee-pels.org/roadmap/PELSPRO0020.html


A Network Generations Roadmap [“INGR”]
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• >1.5k Views per month
• Many Presentations

• >6 Conferences
• 7 Webinars
• 2 Technical Workshops
• Podcast series
• >2k registrants

https://futurenetworks.ieee.org/roadmap/

Applications and Services Millimeter Wave and Signal Processing

Artificial Intelligence / Machine Learning Optics

Connecting the Unconnected Satellite

Deployment Security and Privacy

Edge Services and Automation Standardization Building Blocks

Energy Efficiency Systems Optimization

Massive MIMO Testbed

https://futurenetworks.ieee.org/roadmap/
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INGR

14 Working Groups



“Connecting the Un- and Under-Connected” WG
…Identify GAPS to be filled for increased Access and Relevance
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Ø System-level customization & optimization of Technologies
Ø Affordable
Ø Relevant
Ø Local Language or HCI* for the Illiterate
Ø Spectrum allocation to increase reach and coverage
Ø Enable deployment in remote areas thru use of renewable energy

* HCI – Human Computer Interface

3+ Billion people have no Internet connectivity!



32

CTU – Architecture Model for CTU

Check out BasicInternet.org  



33

CTU – IEEE 802.22 Wi-FAR Standard



INGR – Applications and Services WG
…Multi-disciplinary Framework for Networks and Ecosystems, and Governance
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Ø New industries and public works functions:
Agriculture
Education
Healthcare
Electrical Power
Media and Entertainment
Public Safety
Transportation
Water treatment and Wastewater treatment



35 Ref: IoT Magazine Dec. 2019

IoT, Networking & Computing in Precision Agriculture
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Precision Agriculture

Ref: Jinfei Wang, Western Ontario University, August 2022

Combines… 
Ø Remote sensing
Ø GPS (global positioning 

system)
Ø Mapping software

Enables Decision Making…
Ø Site-specific
Ø Variable rates for fertilizers, 

pesticides etc.
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Precision Agriculture

Multi-temporal radar satellite data

Ref: Jinfei Wang, Western Ontario University, August 2022

UAV-derived N2 estimation maps
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Precision Agriculture – Disease detection examples

Ref: Chung et.al., “Remote Crop Disease Detection Using Deep 
Learning with IoT”, 2022 IEEE GHTC, September 2022



Towards a 5G Testbed…Present 5G has Many Limitations
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Ø Limited range due to Spectrum mid- and high-band
Ø Limited mmWave integration
Ø Security and Privacy issues
Ø Limited deployment of Standalone mode

Ø Limited thruput, latency etc.

Operators need a Testbed to evaluate 5G enhancements 



A 5G/6G Innovation Testbed
…launched by IEEE Future Networks to enable the Industry
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• Test
• Efficient, economic 5G conformity testing within the 3GPP 

standards ecosystem
• Experiment
• Flexible, scalable, and “always on” for proof-of-concept 

development within a wide range of 5G use cases and scenarios

• Collaborate
• Partner with other companies to test compatibility or enhance 

quality of service in secure, private environments

• Innovate
• Adjust, transform, and integrate new network functions or 

features

testbed.ieee.org



“On the horizon” Roadmaps
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Sustainable Energy



Other Roadmaps under way

42

Instrumentation & 
Measurements for Brain 
[or Healthcare Systems]

Smart Lighting

Telepresence

LEOS (Lo Earth Orbit Satellites)

Public Safety

Reliability



What can YOU do?
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Ø Participate in the Development
Ø Use the Roadmaps
Ø Help industry participants Develop a Roadmap at their company 

using our methodology
Ø Especially Young Professionals!!

Contact:
roadmaps@ieee.org

mailto:roadmaps@ieee.org

