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What we’ll cover

• Next gen technologies that affect search

• Examples of how this affects searching

• Multichannel search interfaces

• Implications for searchers

• What’s on the horizon
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What is next gen searching

• Next generation technologies affect what info pros can and cannot 
find

• Next generation technologies loosely fall under the artificial 
intelligence (AI) rubric

• Overlapping technologies

• Although augmented reality (AR) and virtual reality (VR) could be 
construed as next gen searching, they’re not part of this presentation

• Not just web search, also used by library subscription database 
producers
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Technologies of next gen searching

• Artificial intelligence

• Machine learning

• Semantic search

• Cognitive computing

• Deep learning

• Predictive analytics

• Natural language processing

• Neural networks

• Text analytics

• Algorithmic search

• Image recognition

• Graph technology

• Generative modeling

• GPT-3
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Technology attributes

• Not entirely new technologies and they often overlap

• But enhanced because of increased computing power
• Absorb terabytes of data in seconds

• Identify patterns that human brain can’t

• Simulate (not replace) human brain power

• Determine intent and context, not just literal meaning of words

• Creativity? Empathy?

• Training? Data training sets are critically important

TBLC 2021 5



Science fiction speculation meets reality

• Robots
• Replacing librarians? Chatbots, FAQs

• Biometric self-checkout and remote authentication

• Shelving, cleaning, book handling

• Teach coding skills
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What You Need to Know Before You Search

• Why is this being asked?

• Known item search or topic search

• Personal inquiry or work/school related

• Intent of the search & format required (article, ebook, statistics, 
image, etc.)

• Keywords versus concept 

• Context of search

• Role of AI and ML
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Artificial/Augmented intelligence
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Machine Learning

• Algorithmic writing
• News articles (earnings reports, sports scores)

• Investment reports (Morningstar)

• Pattern recognition
• Reading and analyzing texts

• Legal contracts

• Summarization of reports 

• TL;DR antidote

• Needs large corpus to be effective

• Beware bias
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Algorithmic writing

• University of Michigan M-Write
• Automated text analysis
• Feedback loop
• NLP

• Narrative Science: narrativescience.com
• Writes stories from data
• Natural language generation platform

• Automated Insights: automatedinsights.com
• Creates reports from data

• Northern Light: northernlight.com
• Uses machine learning to summarize research results 

• Can algorithmic writing construct article abstracts for databases?
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Machine learning

• Different uses between subscription databases and web search 
engines

• Subscription databases
• Did you mean?

• Others searched for

• Readers advisory

• Web search
• Algorithms based on most popular search queries

• That aren’t done by librarians

• Relevance implications
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Machine learning at Google

• It learns from the billions of searches done on Google

• It learns about language from Google Books

• It has games that teaches it language
• Semantris, https://research.google.com/semantris
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Semantic search

• Understanding context

• Subscription databases tend to be literal but that is changing

• Web search and enterprise search try to analyze semantic meaning

• “Alikeness”

• Boolean OR on steroids

• Normalization of company and person names
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Cognitive search/Cognitive computing

• Not just semantics but determining intent of search

• Initially popularized by IBM with its Watson technology

• Watson being used in products such as Gale’s Digital Scholar Lab
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Deep learning

• Sentiment analysis 
• Identify sarcasm?

• Photo indexing
• https://artsexperiments.withgoogle.com/lifetags/

• Big Data analysis

• Internet of Things data analysis

• Deep neural networks

• Advanced deep faking

• GANs
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Tags
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Indexing, metadata

• AI to determine good indexing terms, apply metadata

• Relies on machine learning

• American Archive of Public Broadcasting: americanarchive.org
• WGBH & LoC

• OCR to extract text, facial recognition

• Citizen archivists supplement AI programs

• Will this replace thesauri?
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Predictive Analytics

• Part of web search algorithms

• Filter bubble

• Geography, previous searches, what you’ve clicked on

• Geared towards non-information professionals
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Predictive Analytics and Display of Results

Custom displays of results

Not Just a List of Links

Dashboards Badges

Images Charts

Graphics Icons

Snippets Emails

Emojis News Articles

Movie Clips Audio Clips
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Natural Language Processing (NLP)

• Combines linguistics, computer science and AI

• Computer understanding of human language
• NLP makes it possible for computers to 

• read text, hear speech, interpret it, measure sentiment

• determine which parts are important.

• Not new technology but many new developments

• Analyzing patents
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Boolean Logic and Beyond

• AND, OR, NOT, XOR

• Nesting

• Adjacency

• Bound phrases

• Keyword searching

• Math + Text

• Boolean logic may not be logical to web search engines
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Let’s Count Parens

• ((social media OR social networking OR facebook) 
AND (behaviour OR behavior) AND (south africa OR kenya 
OR namibia OR mozambique or lesotho OR 
swaziland)) NOT (twitter OR instagram)

• Google assumes an implicit AND Instagram does not recognize 
NOT

• ((social media OR social networking OR facebook) 
(behaviour OR behavior) (south africa OR kenya OR namibia 
OR mozambique or lesotho OR swaziland)) -(twitter OR 
instagram)

• But it doesn’t really work very well
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Twitter not NOTted out, OR not recognized
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Multiple Formats

• Online searching pre-web was all about words and structured data

• Now we have many different formats:
• Unstructured texts (emails, blog posts, status updates, social media, 

conversations, notes, contracts)

• Images, photographs, drawings, graphs, charts

• Video, audio

• Numeric data

• Information has escaped from its narrow boundaries

• Is everything searchable?
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Search Becomes Smart(er)

• From Get Smart to Smartphones
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Google

• Google processes billions of queries each day

• Machine learning helps it determine “best” answer (at least in English)

• Relevancy based on popularity

• Neural matching to build synonyms; RankBrain to relate pages to concepts

• Advanced search features discontinued/not supported because it happens 
automatically behind the scenes

• Personalization, Predictive analytics

• Google Lens: machine learning algorithms in TensorFlow, Google Image 
Search as a training set, and Google’s Knowledge Graph 
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Bing

• Not as many queries as Google, but enough to use machine learning 
in similar fashion

• Semantic technologies

• Parse query to determine intent

• Upgraded text to speech capabilities in voice search (more human)

• Intelligent answers capable of answering complex questions based on 
Bing’s deep learning models

• Its latest enhancements rooted in AI
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Zero Click Answers

• Just answer my question, don’t give me a bunch of links

• Put answer as the first link

• Use knowledge graph technology

• But is it the correct answer?

• It helps to ask the right question
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Web Search Engines Use of AI

• Auto complete

• Auto suggest

• Did you mean?

• Others searched for

• What is intent of search? 

• Sentiment analysis
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Bing & Google & Misspelllllllings

• Bing

• Google
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Algorithms

• Web search results are based on algorithms

• Algorithms that we don’t know

• Algorithms that constantly change

• Black box of search

• What does relevancy mean to an algorithm?
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Generative modeling and GPT-3

• Artificial general intelligence, draws from multiple sources

• GANs produce deep fake images of people’s faces

• API for GPT-3 from openai.com
• Generative Pre-trained Transformer

• Uses deep learning to product human-like text

• Language modeler with 175 billion parameters, text synthesizer

• It can write short stories, songs, technical manuals, press releases, web page 
layouts, computer code

• Huge possibility for bias
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How AI technologies affect specific domains

• Scholarly literature

• Academic search engines

• Scholarly publishing

• Science

• Legal

• Current awareness
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Scholarly literature

• Data mining, text mining for Digital Humanities, Digital Social Sciences

• SemanticScholar.org from Allen Institute for Artificial Intelligence (AI2)
• Computer science
• Medicine

• Iris.ai – Knowledge base is CORE.ac.uk; algorithms for word usage 
frequency and relevance ranking

• Dimensions from Digital Science (digital-
science.com/products/dimensions): just partnered with Google Cloud

• Quertle for biomedical literature (quetzal-search.info )

• Wizdom.ai 
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Academic search engines

• Yewno.com
• Graphic search results

• Full-text analysis, computational semantics, neural networks, machine 
learning

• Sparrho.com
• 60 million scientific articles

• Recommendation engine based on NLP

• Aimed at healthcare corporate market

• Requires payment
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Scholarly publishing

• Detection of fake articles

• Plagiarism

• UNSILO.ai: manuscript evaluation, classification, APIs
• Journal Match uses NLP

• Reviewer Finder for peer reviewers

• Extraction tools

• StatReviewer.com
• Machine learning to generate statistical and methodological reviews of 

scientific manuscripts

• Guard against predatory publishers
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Scientific searching

• Mining for Chemistry (infochem.de)
• Graphical structure recognition

• Chemical named entity extraction

• Cheminformatic technologies

• Patent literature
• NLP from Linguamatics (linguamatics.com)

• IEEE’s InnovationQ Plus (innovationqplus.ieee.org)
• Semantic and Boolean search
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Legal searching

• Predictive analytics & Pattern Recognition
• Judge’s decisions

• Contract review

• Bloomberg Law’s Litigation Intelligence Center

• Lex Machina, a LexisNexis company – legal analytics

• Casetext’s CARA tools (casetext.com/cara-ai)

• Westlaw Edge
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Current awareness subscription services

• Manzama Insights: manzama.com
• Analyze, classify and group news stories

• InfoNGen: infongen.com
• From EPAM Systems, Inc.

• Uses NLP and AI to classify stories

• Text analytics and sentiment analysis

• Alpha-Sense Alerts
• Monitoring company, industry, product news

• Culled from unstructured information, including blogs and video

• Also reports, news, financial data

TBLC 2021 51



Subscription databases

• Did you mean?

• Others searched for

• Readers advisory

• Expert.ai and EBSCO 
• Metadata enrichment and semantic tagging

• EBSCO automatic equivalencies (indigenous also retrieves native)

• How are these determined and does anyone review them?
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Things Can Change for the Better (Sort of)

• This screenshot was from several months ago:

• It now suggests “women voters”

• A search for “female coders” suggests “female riders” and “women 
gamers” suggests “women farmers”

• But “male gamers” suggests “male games”
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Next Generation Interfaces: Voice Search

• Voice dominates 
mobile search

• 50% of searches 
in 2020 were via 
voice.

• Voice 
recognition 
accuracy 
continues to 
improve
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Chatbots, personal assistants

• Talking your search strategy
• Alexa, Siri, Cortana

• Talk to Books (books.google.com/talktobooks)

• Search as conversation

• Entering full sentence into search box

• For library chatbots, what is the underlying knowledge base?
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Search Interfaces: Image Search

• Image Search
• TinEye.com first Image Search Engine in 2008

•Reverse Image 
• Uses an image as a query instead of text 

• Metadata, Context, Patterns, Shapes, Colors, Size
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Image searching

• Facial Recognition Search
• Widely Available

• Facebook’s Photo Review tool – alerts you when 
your image appears on Facebook

• Google’s Reverse Image Search
• Multiple Applications

• Similar Faces
• Security 
• Copyright Infringement
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Conversational search

• Conversational in style, driven by mobile

• Ask a Question 
• What is the weather? 

• Ask for directions

• Are there any coffee shops near me now?

• Who won the 1984 World Series?

• Not keywords

• Enter sentences in search box
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Newest technology announced by Google

• MUM (Multitask Unified Model)
• Trained in 75 languages

• Handles complex queries, Searches images, text and video

• Still a pilot project

• LaMDA (Language Model for Dialogue Applications
• AI lets you carry on an open-ended conversation without repeating 

information

• Applications for Maps
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AI Technologies Do Not Make Search Infallible

• Human intervention and curation are necessary

• The “wisdom of crowds” works only up to a certain point

• Machines do not always know best, “human-in-the-loop” necessary

• Information professionals are not the “target market” for web search
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The future of search

• If AI determines relevancy, where is human empathy?

• Who spots anomalies

• Long tail research

• Privacy issues

• Control issues

• Cyborg librarians?

• Think it, search it, no keyboarding?

• Answers before you search?

• The end of search as we know it?
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Contact details

• Marydee Ojala, Editor-in-Chief , Online Searcher magazine
• www.infotoday.com/onlinesearcher

• Marydee@xmission.com

• Get 25% off a subscription until June 30th

• http://newsbreaks.infotoday.com/newsletters/NewsLinkBlast.aspx?N
ewsletterID=9935
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