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Search Smarter: How AI 
can change your 
Research  



Agenda 

The power of AI: search smarter; research 
smarter  

Deciphering the mystery of AI via IEEE 
Xplore 

Enjoy the beauty of AI via InnovationQ 
Plus 

 



IEEE Intro 



The Institute of Electrical 

and Electronics Engineers 
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IEEE members are the technology 

leaders of today and tomorrow 

B. Jayant Baliga 
Transformed Power 
Semiconductors 

 

Mildred Dresselhaus 
Paved the way for the rise 
of Nanotechnology 

2014 2015 2013 

IEEE Medal of Honor Recipients 

Irwin Jacobs 
Co-Founder 
Qualcomm Inc 

 

 

 

G. David Forney, Jr. 
Launched a Million Modems 

 

 

2016 



Today’s IEEE 
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430,000+ 
Members 

1,700+ 
Annual Conferences 

160+ 
Countries 

45 
Technical Societies and 

Councils 

180 
Top-cited Periodicals 

Our Global Reach 

Our Technical Breadth 

4,000,000+ 
Technical Documents 



IEEE Aerospace and Electronic Systems 
Society 

IEEE Antennas and Propagation Society 

IEEE Broadcast Technology Society 

IEEE Circuits and Systems Society 

IEEE Communications Society 

IEEE Components, Packaging, and 
Manufacturing Technology Society 

IEEE Computational Intelligence Society 

IEEE Computer Society 

IEEE Consumer Electronics Society 

IEEE Control Systems Society 

IEEE Dielectrics and Electrical Insulation 
Society 

IEEE Education Society 

IEEE Electron Devices Society 

IEEE Electromagnetic Compatibility Society 

IEEE Engineering in Medicine and Biology 
Society 

IEEE Geoscience and Remote Sensing Society 

IEEE Industrial Electronics Society 

IEEE Industry Applications Society 

IEEE Information Theory Society 

IEEE Instrumentation and Measurement 
Society 

 

 
 

IEEE Intelligent Transportation Systems Society 

IEEE Magnetics Society 

IEEE Microwave Theory and Techniques Society 

IEEE Nuclear and Plasma Sciences Society 

IEEE Oceanic Engineering Society 

IEEE Photonics Society 

IEEE Power Electronics Society 

IEEE Power & Energy Society 

IEEE Product Safety Engineering Society 

IEEE Professional Communication Society 

IEEE Reliability Society 

IEEE Robotics and Automation Society 

IEEE Signal Processing Society 

IEEE Society on Social Implications of 

Technology 

IEEE Solid-State Circuits Society 

IEEE Systems, Man, and Cybernetics Society 

IEEE Technology and Engineering Management 

Society 

IEEE Ultrasonics, Ferroelectrics, and Frequency 

Control Society 

IEEE Vehicular Technology Society 

39 IEEE Societies 
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IEEE Covers All Areas of Technology 
More than just electrical engineering & computer science 
 

• Aerospace & Defense 

• Automotive Engineering 

• Biomedical Engineering 

• Biometrics 

• Circuits & Systems 

• Cloud Computing  

• Communications 

• Computer Software 

• Electronics 

• Energy 

• Engineering 

• Imaging 

 
• Information Technology 

• Medical Devices 

• Nanotechnology 

• Optics 

• Petroleum & Gas 

• Power Electronics 

• Power Systems 

• Robotics & Automation 

• Semiconductors 

• Smart Grid 

• Wireless Broadband 

and many more 



The power of AI:  
search smarter; research 
smarter  



AI stories 



When AI meets IP: From Boolean to 
Semantic 



Traditional Academic Searching   

Keyword/Boolean search 

Controlled language search 

Ability to combine sets 

Can refine search set by limiters such as AND, OR & NOT 

Some databases support nesting (combining long search strings) 



Example of Boolean Search 

ALL=(surgical OR curve OR segment) AND suture 
AND 
(((intervertebral OR cutting OR member OR 
arcuate OR guide) 
NEAR5 (bone OR seal)) SAME (tissure OR jaw*)) 
AND (Instrument OR 
cannula*1) AND DP>=(19930101) AND IC=(H01L 
39/02 OR H01L 
39/12 OR H01F 38/14) 



Semantic Search: The Way Forward  

semantic search relies on natural language queries to 
reduce search complexity while returning concepts (and 
thus, prior art) the researcher may have otherwise 
missed 

A surgical cannula with curved segments 
used to guide a medical instrument 
through a curved or bowed path 



How does Semantic Search work? 

a Deep Belief neural network extracts concepts and 
meanings from patent and related literature. Neural 
networks are named for their similarity to processes of the 
human brain. A neural network enables machine learning, 
which is when a computer examines a large amount of 
data and derives meaning from that data. 

A neural network is a semantic model, where complex 
topics are expressed as mathematical vectors of the 
common concepts found during the AI analysis. The neural 
network is the engine that classifies concepts within bodies 
of rich data — similar to the human brain. 

 



Computational Meaning (Concept) 

Semantic Search: 
Autonomous vehicle Navigation Accelerator  
Car   Network         Van 
Automobile  Locomotive         Pilot 
Driver  Fuel          Self driving 
Truck   Transport         Wheels 
Robot   Route          Tram  
GPS   Passenger         Train 
Transport  Brake          Bus 
Satellite  Engine         Taxi 

 

 

Boolean Search: 
Autonomous vehicle 



Deciphering the mystery 
of AI via IEEE Xplore 



• Over four million full text 
documents 

• 180 IEEE journals & magazines  

• 1700+ annual IEEE conferences + 
43 VDE conferences  

• More than 2800 IEEE standards 
(active, archived. redlines) + IEEE 
Standard Dictionary 

• 20 IET conferences, 26 IET 
journals & magazines 

 

• Bell Labs Technical Journal (BLTJ) 
back to 1922 

• Backfile to 1988, select legacy data 
back to 1872 

 

 

• Technical Books  

• Educational Courses  

 

 

 

 

 

Full text access to IEEE/IET Electronic 
Library (IEL) 



Knowledge of AI 

Main research streams 

Top researchers  

Top affiliations  

Top journals 

Top conferences 

Other resources: e-learning courses, 
ebooks, videos etc 

… 



Multiple ways to start a search 



Knowledge of the“art” 



Identify most cited papers 
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Follow the lead, deep dive  



Track references and citations 



View graphs  
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View multimedia 



View code & datasets 



IEEE code sharing platform 

https://codeocean.com/signup/ieee  

https://codeocean.com/signup/ieee
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Alerts: Keep track & Stay current  
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Content alert: stay up to date   



Alerts on different contents 
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Alerts on who is citing the paper  



Search alerts: track a technology 
trend/expert/affiliation 
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Mobile alerts: MyXplore App 



Understanding the 
technology landscape of 
AI via InnovationQ Plus 



InnovationQ Plus 

 Innovative patent discovery and 
analytics platform, powered by IEEE and 
IP.com 

 Semantically searches IEEE full text 
publications alongside a 
comprehensive global patent database. 
Content includes: 

– More than 4 million documents from 
IEEE journals, conference and standards  

– Global database of more than 100 
million patents and applications 

– IP.com’s Prior Art Database (largest 
and oldest database of invention 
disclosures) 

– Licensable technology from universities 
– Other non-patent literature including 

Pub Med, IETF, IBM Technical Disclosure 
Bulletin 

URL: https://iq.ip.com  

https://iq.ip.com/


If you have a idea to search or test 



Just express in natural language 



Choose appropriate collections  



Semantically search IEEE literature  



Modify search-think like human being 

Add text to an existing concept; refine with “More Like This” and “Less Like This”  



Seamlessly get full-text via IEEE Xplore 



Discover patents in your field 
Over 100 million patents and applications from 32 authorities  



Identify similar patents 



If you prefer to use Boolean search 



Classic Syntax: Boolean Terms/Logic  



Classic syntax logic 



Browse relevant documents faster 



Term Highlighting 



Term Highlighting 

 

 

 

See location and frequency of concept terms in document full view 

 



Patent Research: Q&A 

Technical Intelligence: 

1. Knowledge of the “art” 
(subject matter) 

2. Prior Art searching 

3. Technology trends 

4. Technology applications (old, 
current and future) 

 

 

 

 

 

 

 

 

 

Competitive Intelligence: 

1. Who (organizations) are in this 
tech space? 
(assignee/applicant) 

2. Who (people) are the 
professionals? (author/inventor) 

3. Who are they collaborating 
with? 

4. What are they doing? 

5. How are they doing it? (patent 
claims) 

6. How can I track these alliances 
or competitors? (search alerts) 

7. Where are they interested in 
doing business? 
 

 

 

 

 

 
   



Discover: Visualizations 

 

 

 



Visualizations: Knowledge of the “art” 
(subject matter) 
 



Visualizations: Who (organizations) are in 
this tech space? (assignee/applicant) 
 



Visualizations: Term Heat Map  



 Survey the patent 

landscape to identify 

technology trends 

 Help identify potential 

opportunities for further 

investment 

 Discover licensing 

opportunities or potential 

infringers 

 See where competitors are 

focusing 

Semantic Map- Technical Intelligence  
 





Semantic Map- Competitive 
Intelligence 





Always check KnowledgeBase 



Important of Semantic Search in 
Idea Development  

It is important to conduct prior art searching in the early 
stage, instead of the final stage of idea development!  

 

 

Source: https://www.cleverism.com/product-development-overview-idea-product/    
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交大INNOVATIONQ PLUS 徵文比賽 

【徵文期間】 自即日起至2018年6月12日止 

【投稿方式】 統一將稿件以交大校園email將電子檔寄至

pr@hintoninfo.com，檔案名稱和信件主旨請以「IQ+徵文

比賽/系所年級/姓名」命名。 

【字數】至少300字（含標點符號，標題名稱不列入字數） 

【內容主題】 

1.請分享你如何透過InnovationQ Plus找研究主題。 

2.請分享你如何透過InnovationQ Plus作前案檢索。 

3.請分享你如何透過InnovationQ Plus加速專利申請。 

【格式】 PDF, word文字檔或PowerPoint簡報檔皆可，輔以

畫面說明更佳 

 

mailto:pr@hintoninfo.com


 
http://www.ieee.org/go/clientservi
ces   
http://www.ieee.org/training  
 
 
有問題請聯繫 
李箐 
li.q@ieee.org   
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