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About the IEEE

 World’s largest technical membership 
organization with more than 419,000 members 
in over 160 countries

 Not for profit organization “Advancing 
Technology For Humanity”

 Core areas of activity
– Membership organization  
– Conferences organizer 
– Standards developer
– Publisher of journals, conferences, 

standards, eBooks, and eLearning

IEEE PES Scholar 
Razan Ghabin, an 
undergrad at Texas 
A&M, working on a 
water purification 
project in EL 
Salvador

IEEE Smart 
Village project 
empowering  
villages in sub-
saharan Africa
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https://www.studentbranch.ovgu.de/
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IEEE Covers All Areas of Technology
Electrical engineering, computing, and beyond…

Aerospace
Artificial Intelligence
Autonomous Vehicles
Biomedical Engineering
Broadcasting
Circuits
Communications
Computing
Control and Automation
Cyber Security
Electronics

Information Technology
Internet of Things
Nanotechnology
Optics
Power Electronics
Renewable Energy
Robotics
Semiconductors
Smart Cities & Smart Grid
Transportation 
And more…



7

IEEE Xplore Subscription

The IEEE Xplore Digital Library is your gateway to one-
third of the world’s technical literature:

 Unlimited full-text access
 Full-text IEEE content published since 1988, with 

select content dating back to 1884
 Approximately 200 IEEE Journals, Transactions, and 

Magazines, including early access documents
 Proceedings from IEEE Conferences
 Over 3,000 active and approved IEEE Standards
 IEEE Standards Dictionary Online

IEEE Xplore by the numbers: 
 Over 5 million total documents
More than 8 million downloads per month
 Over 5 million unique users

https://ieeexplore.ieee.org

https://ieeexplore.ieee.org/
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IEEE Conferences Continue to Address Growing Areas of 
Research in New and Emerging Technologies
IEEE conferences continue to address growing areas of research that 
transform our lives. Below are some examples of conferences published in 
2021 covering these innovative technologies:
 2021 IEEE International Solid-State Circuits Conference (ISSCC)
 2021 4th International Conference on Artificial Intelligence and Big Data
 2021 IEEE 93rd Vehicular Technology Conference (VTC2021-Spring)

Note: this is a partial listing of new conferences and is not all-inclusive or final. Information is subject to change. 

 2021 IEEE International Conference on Acoustics, Speech and Signal Processing (ICASSP)
 2021 32nd Annual SEMI Advanced Semiconductor Manufacturing Conference (ASMC)
 2021 7th International Conference on Automation, Robotics and Applications (ICARA)
 2021 IEEE 2nd International Conference on Big Data, AI, and Internet of Things Engineering 
 2021 IEEE International Conference on Blockchain and Cryptocurrency (ICBC)
 2021 8th IEEE International Conference on Cyber Security and Cloud Computing (CSCloud)
 2021 Sixteenth International Conference on Ecological Vehicles and Renewable Energies 
 2021 IEEE Power & Energy Society Innovative Smart Grid Technologies Conference (ISGT)
 2021 5th International Conference on Internet of Things and Applications (IoT)
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Source: 2019 Journal Citation Reports (Clarivate Analytics, 2018) Based on the 2017 study, released June 2020

Journal Citation Reports present quantifiable statistical data that provide a systematic, objective way to evaluate  the world’s leading journals.

Each year, the Journal Citation Reports® (JCR) from Clarivate
Analytics examines the impact of scholarly journals by determining 
how often a journal’s articles are cited by later research. are:

The top-cited publications in the field are in IEEE Xplore
Journal Citation Reports® by Impact Factor

 27 of the top 30 journals in EE
 21 of the top 25 journals in Telecommunications 
 All of the top 5 journals in Automation and Control Systems
 4 of the top 5 journals in Computer Science—Information Systems
 4 of the top 5 journals in Computer Science—Hardware & Architecture
 3 of the top 5 journals in Computer Science—Artificial Intelligence
 3 of the top 5 journals in Computer Science—Cybernetics
 3 of the top 5 journals in Computer Science—Software Engineering
 3 of the top 5 journals in Imaging Science & Photographic Technology
 3 of the top 5 journals in Transportation Science & Technology
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Selecting A Research Topic

Choose An Area You Are Interested In
The research process is more relevant if you care about your 
topic. 

Introduction to the Topic
Reading a broad summary enables you to get an overview of 
the topic and see how your idea relates to broader, narrower, 
and related issues.

Background Study
Background reading can help you choose and limit the scope 
of your topic as well as determine if there is a research gap.
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Choose An Area You Are Interested In
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 New Technology Connections: IEEE Future Directions
https://www.ieee.org/about/technologies.html

 IEEE Spectrum Magazine
https://spectrum.ieee.org/

 Trending Content on IEEE Xplore Digital Library
https://ieeexplore.ieee.org/

IEEE Resources to help select a research area 

https://www.ieee.org/about/technologies.html
https://spectrum.ieee.org/
https://ieeexplore.ieee.org/
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IEEE Future Directions’ New Initiatives



17 https://www.ieee.org/about/technologies.html#ieee-future-directions-newsletter

https://www.ieee.org/about/technologies.html#ieee-future-directions-newsletter
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IEEE Future Directions’ Small Projects
Fields of Interest: Smart Lighting systems Technology; Visual Light Communication and 
Protocols; Connected and Communicating Lighting Systems; Lighting systems for smart 
cities, smart buildings, smart transport; Smart Lighting Standards; Human-centric Lighting; 
Illumination impacts (human being, ecosystem, energy, environment, natural resources); 
Lighting systems for developing countries; Lighting Industry Development and consumer 
satisfaction; Train for Lighting and Illumination.

Technical Activities: Coordinate/Engage with small satellites (CubeSats) global 
development, Develop Ground Stations to operate the satellites, Network the Ground 
Stations

Fields of Interest: Accelerate the missing technology components and 
encourage integrated telepresence systems. Create new interfaces for 
teleoperations. Operate/manipulate equipment as if present in 
cabin/control room. Move heavy equipment, drive agricultural machines, 
perform tele-medicine.

https://cmte.ieee.org/futuredirections/ieee-future-directions-new-technology-proposal-list/

https://cmte.ieee.org/futuredirections/ieee-future-directions-new-technology-proposal-list/
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A good source of inspiration
IEEE Spectrum Magazine Website
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IEEE Spectrum Magazine: Annual Top Tech Issue
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IEEE Xplore: Trending Search Terms & Content
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Trending Search Terms
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Trending Search Terms



29

Additional Tips for Selecting a Research Area

▸Review the topic selection guidelines outlined in 
your assignment

▸Ask your professor or teaching assistant for 
suggestions

▸Hold a brainstorming session with your 
classmates

DEEP LEARNING
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https://www.ieee.org/conferences/

https://www.ieee.org/conferences/
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Introduction to the Topic
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Search IEEE Xplore for “deep learning”
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•Features: Technical research articles, 
tutorials, and non-technical general-
interest articles

•Reviews: Reviews of technical books 
and new products

•Columns and departments: Editorials, 
society and industry news, technology 
perspectives, conference 
updates, profiles, interviews, and event 
calendars

The Difference Between a Magazine and a Journal

•Feature articles are shorter, with a 
broader appeal and fewer equations and 
references.

•Articles are more tutorial in nature. 
Articles are written to appeal to non-
experts as well as experts in the field.

•Magazines look different, with visually 
appealing covers and photographs 
throughout the issue.

Magazines are different than 
journals in significant ways:

IEEE magazines articles fall into
three main categories:
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Topics:
Internet of Things
Edge Computing
Remote Sensing
5G
Photonics

Scroll through the Search Results
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Related Terms:
Artificial Intelligence
Neural Nets

Related Technologies:
Internet of Things
Cloud Computing
Big Data
5G

Review the Publications Topic facet on the search results page
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Broader Terms: 
Machine Learning
Artificial Intelligence

Related Term:
Artificial Neural Networks

Applications:
Natural Language Processing
Fraud Detection
Image Recognition
Autonomous Driving

Read the Introduction from a couple of magazine articles
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Background Study
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IEEE Xplore has a variety of search options
Global Search, Advanced Search, Command Search

Global 
Search

Advanced 
Search Command 

Search
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Global Search Advanced Search Command Search

Boolean Operators 
(AND/OR/NOT)

Yes Yes Yes

Proximity Operators 
(NEAR/ONEAR) 

Yes Yes Yes 

Field Searching Yes Yes 
(using drop down menus)

Yes 
(using drop down menus)

IEEE Xplore: 
An Enhanced Search Experience
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Proximity Operators

Note: Complex Boolean queries can be nested in proximity statements
EXAMPLE: (“self driving” OR autonomous) NEAR/2 (car OR vehicle)

Operator Syntax Find Results That…
NEAR x NEAR/# y Match expression x within # words of y (x can appear before or after y)

Example: implantable NEAR/5 cardiac

Finds articles with the word implantable within five words
of cardiac; cardiac can come before or after implantable

ONEAR x ONEAR/# y Match expression x before and within # words of y

Example: implantable ONEAR/5 cardiac

Finds articles with the word implantable within five words of cardiac; 
but implantable must come before cardiac
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(wearable OR patch OR “body worn” OR “smart watch*” OR 
smartwatch*)

AND

(health* OR medtech OR patient OR biomed* OR medical OR 
medicine) 

AND

(sensor OR biosensor OR acceleromet* OR wireless OR 
mobile OR remote OR monitor OR biometric*) 

Limit of 20 terms in a search clause 
(Items to the right of a Boolean operator)

Search 
Clause

Search 
Clause

Search 
Clause
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Stemming

 IEEE Xplore automatically finds pluralized nouns, verb 
tenses, and British/American spelling variations with some 
exceptions
 IEEE Xplore ANDs terms together by default
 To search for an exact phrase and turn off stemming, place 

the phrase within quotes
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Character Description
* - Asterisk (*) represents a single character, multiple characters, or no characters
?   - Question mark (?) represents a single character

Wildcards

 Maximum number of wildcards per search: 7
 Minimum number of characters required to use a wildcard: 3 
 Asterisk wildcards can be used at the beginning, middle, or end of a word 

EXAMPLES: *technology, wom*n, detect*
 Wildcards can also be used in phrased searches 

EXAMPLE: “software program*”
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Search IEEE Xplore for “deep learning” AND photonic
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Photonics & 
Deep Learning

DL Applications:
Natural Language Processing
Fraud Detection
Image Recognition
Autonomous Driving

DL Related Terms:
Machine Learning 
Artificial Neural Networks
Artificial Intelligence

Photonics Related Terms:
Computing with Light
Optical Computing
Optical Neural Networks

Start Ups:
Lightmatter
Lightelligence
Optalysis

Technologies:
Electronic Hardware Accelerators
Optical Matrix Multipliers
Beam Splitters

Challenges:
Accuracy & dynamic range of analog optical calculations
Integrating optical components onto a chip

Use a Mind Map or Concept Map to organize your 
findings and narrow in on your research question
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Photonics & Deep Learning: Challenges
 Accuracy & dynamic range of analog optical calculations

• Optical processors suffer from various sources of noise
• The digital-to-analog and analog-to-digital converters used to 

get the data in and out are of limited accuracy
 Industry demands higher precision for neural-network 

training
• Google’s TPU is an example of 8-bit electronic deep-learning 

hardware
 Integrating optical components onto a chip
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Find Code, Multimedia, and Datasets
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PDF & HTML Article Formats 
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Access Figures Within an Article
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Right Click on Equations: Copy Source Code and Zoom In
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Access References and Citations
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Download Citations
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Personal Account: Features to Save IEEE Content

 Export articles to My Research Projects (up to 15 Projects with 1,000 documents)
 Saving a Search Alert: Limit of 15 saved searches, results delivered weekly
 Set defaults for number of results per page, citation downloads, and sort by 
 Content, citation, and author alerts
My Favorite Journal & Magazine bookmarks
 Search History: IEEE Xplore saves your last 100 searches
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Set Preferences with an IEEE Xplore Personal Account
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My Research Projects
Create up to 15 Projects with 1,000 articles each to organize your research
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Access My Research Projects
Create new Projects and edit existing Projects
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My Favorites: Journals and Magazines  
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Personal Account: Saved Search Alerts
Get new content as it is published
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Personal Account: Content Alerts 
Get updates as new content is published in your favorite IEEE publications
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Personal Account: Citation Alerts 
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Author Profile Enhancements
Follow This Author

▶ Ability to follow up to 15 authors

▶ Alerts  generated weekly to notify users of new papers added to IEEE Xplore by author. 
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Personal Account: Search History
Combine searches and export search history
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IEEE Xplore Resources and Help
Indexed and searchable with helpful content on topics for users, librarians, and 

administrators  
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