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Recent Developments in Al/ML & Libraries

1. Wider adoption of Al/ML techniques in scientific research

2. The rise of generative Al tools

3. Al/ML products for researchers /library users



1. Al/ML for Scientific Research

AlphaFold
Protein Structure Database

Developed by DeepMind and EMBL-EBI

Examples: Free fatty acid receptor 2 At1g58602 Q5VSL9 E. coli

Help: AlphaFold DB searc h help

Feedback on structure: Contact DeepMind

https://alphafold.ebi.ac.uk

AlphaFold DB provides open access to over 200 million
protein structure predictions to accelerate scientific research.
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NEWS | 22 July 2021

DeepMind’s Al predicts
structures for a vast trove of
proteins

AlphaFold neural network produced a ‘totally transformative’ database of

more than 350,000 structures from Homo sapiens and 20 model organisms.

Ewen Callaway
vy f
https://www.nature.com/articles/d41586-021-02025-4

You have full access to this article via
University of Michigan Library
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DeepMind'’s Al for protein structure is coming
to the masses

‘It will change everything’:
DeepMind’s Al makes gigantic
leap in solving protein structures

Al protein-folding algorithms
solve structures faster than ever

Subjects

Proteomics Structural biology

Machine learning

Sign up to Nature Briefing

An essential round-up of science news,
opinion and analysis, delivered to your
inbox every weekday.
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U-M Annual Data Science &
Al Summit 2022

Al in Science Program Introduction and Research Talks

Session Chair: William Currie, Professor and Associate Dean for Research
and Engagement of School for Environment and Sustainability; Schmidt Al in
Science Program co-Director
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Al in Science Talks
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HOME » SCIENCE ADVANCES » VOL.5,NO.9 > CHIMPANZEE FACE RECOGNITION FROM VIDEOS IN THE WILD USING DEEP LEARNING

https://www.science.org/doi/10.1126/sciadv.aaw0736

RESEARCH ARTICLE RESEARCH METHODS

Chimpanzee face recognition from videos in the wild using
deep learning

DANIEL SCHOFIELD , ARSHA NAGRANI , ANDREW ZISSERMAN , MISATO HAYASHI , [...], AND SUSANA CARVALHO +2 authors Authors Info &

Affiliations

SCIENCE ADVANCES - 4 Sep 2019 - Vol 5,Issue9 - DOI: 10.1126/sciadv.aaw0736

¥ 5725 99 1 A [0 »

Abstract

prohibited by the time and resources needed to manually process large volumes of data. We presenta

Video recording is now ubiquitous in the study of animal behavior, but its analysis on a large scale is


https://www.science.org/doi/10.1126/sciadv.aaw0736
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2. The Rise of Generative Al

@OpenAI RESEARCH

https://openai.com/blog/chatgpt/

ChatGPT: Optimizing
Language Models

for Dialogue

We've trained a model called ChatGPT which
interacts in a conversational way. The dialogue
format makes it possible for ChatGPT to answer
followup questions, admit its mistakes, challenge
incorrect premises, and reject inappropriate
requests. ChatGPT is a sibling model to
InstructGPT, which is trained to follow an
instruction in a prompt and provide a detailed
response.

TRY CHATGPT 7
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Google announces new Bard e | ot |
chatbot to counter ChatGPT - cal Microsoft Blog  OuCompary - Newsand e s Toos -

Google’s Sundar Pichai said its new chatbot will soon be released to a group of trusted
testers outside the company. Relat

Reinventing search with a new Al-powered
Microsoft Bing and Edge, your copilot for the web

Jan ¢

Mi
12:00 - oll ¥ = Feb 7,2023 | Yusuf Mehdi, Corporate Vice President & Consumer Chief Marketing Officer pat
#~_ Is piano or guitar easier to learn and how u m
&7 much practice does each need? Y/
B Microsoft Bing Chat - Work _“lmages .\Videds " Shopping - Maps \ vse Takumi Mot 8 Jan ¢
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Some say the piano is easier to learn, as the —. 0 Fur
finger and hand movements are more natural, inn
0/1000
and learning and memorizing notes can be
easier.
Others say that it's easier to learn chords on
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~ Google says it’s moving quickly to roll out new generative Al

https://www.fastcompany.com/90845691/google-announces-
new-bard-chatbot-to-counter-chatgpt

Dec

https://blogs.microsoft.com/blog/2023/02/07/reinventing-search-with-a-new-
ai-powered-microsoft-bing-and-edge-your-copilot-for-the-web/
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MICROSOFT / TECH / ARTIFICIAL INTELLIGENCE

Microsoft limits Bing chat to five replies
to stop the Al from getting real weird

/ Microsoft’s new limits mean
Bing chatbot users can only ask a
maximum of five questions per
session and 50 in total per day.

https://www.theverge.com/2023/2/17/2360490
6/microsoft-bing-ai-chat-limits-conversations

By TOM WARREN / @tomwarren
Feb 17, 2023, 6:27 PM EST | [J 11 Comments / 11 New

y f &

Illustration: The Verge
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What Is Generative Al?

* Generative Al refers to ML(deep learning) algorithms that generate novel content
in a variety of forms—such as text, image, video, audio, computer code — instead
of simply identifying, classifying, and predicting patterns in existing content.

° Thus-generated new content can be an answer to a reference question, d poem, a

step-by-step how-to instruction , a computer code, an aisle-by-aisle shopping list,
or a machine-generated artwork, just to name a few.

* Developing a generative Al model such as GPT-3 (= Generative Pretrained
Transformer) is extremely resource-intensive. It requires a tremendous amount of
data, computing power, energy, and money.



Examples of Other Generative Al Products

e ChatGPT Bard, BING Text to Text; Chatbot]

* DALL-E, Midjourney, Imagen [Text to Image]

* Make-A-Video Text to Video]

 MusicLM Text to Music]

* GitHub CoPilot Text to Code; Pair programming tool]




What is quantum gravity and how does it relate to the string theory?

Quantum gravity is a theoretical framework that attempts to reconcile two of the most

successful theories in modern physics, general relativity and quantum mechanics.

General relativity describes the force of gravity as the curvature of spacetime, while

quantum mechanics describes the behavior of particles at the subatomic level. However,

when physicists try to apply these two theories to the same phenomenon, they get

conflicting results that cannot be reconciled.

Quantum gravity attempts to solve this problem by developing a consistent theory of

gravity that is compatible with quantum mechanics. One of the main challenges of

quantum gravity is to describe the behavior of gravity at extremely small scales, where

the effects of quantum mechanics become important.

String theory is one approach to quantum gravity. It suggests that the fundamental

building blocks of the universe are not particles but tiny, one-dimensional strings that

vibrate at different frequencies. These vibrations give rise to the different particles and

forces in the universe. In string theory, gravity is not a force but rather the curvature of

spacetime, similar to general relativity.

String theory also provides a consistent framework for unifying all four fundamental

forces of nature: gravity, electromagnetism, the strong nuclear force, and the weak

nuclear force. However, string theory remains a highly speculative and controversial area

of research, and it has yet to be experimentally confirmed.
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Make-A-Video is a state-of-the-art Al system
that generates videos from te>;t'.
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MusicLM: Generating Music From Text

| paper | dataset |

Andrea Agostinelli, Timo I. Denk, Zalan Borsos, Jesse Engel, Mauro Verzetti, Antoine Caillon, Qingqing Huang, Aren Jansen, Adam Roberts, M
Sharifi, Neil Zeghidour, Christian Frank
Google Research

Abstract We introduce MusicLM, a model generating high-fidelity music from text descriptions such as "a calming violin melody backed by a d.
MusicLM casts the process of conditional music generation as a hierarchical sequence-to-sequence modeling task, and it generates music at 2
consistent over several minutes. Our experiments show that MusicLM outperforms previous systems both in audio quality and adherence to the

Your Al pair program
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Start my free trial > Compare plans
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#!/usr/bin/env ts-node
import { fetch } from "fetch-h2";
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async function isPositive(text: string): Promise<boolean> {
const response = await fetch( http://text-processing.com/api/sentiment/", {

method: "POST",
body: ‘text=${text}",
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- “A Golden Retriever dog wearing a blue
J checkered beret and red dotted turtleneck.”

Frozen Text Encoder

4‘ Text Embedding

Text-to-Image

Diffusion Model
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Imagen is an Al system that creates photorealistic images from input text

electric guitar riff. The music is repetitive

and easy to remember, but with unexpected

sounds, like cymbal crashes or drum rolls.
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const json = await response.json();
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Trained on billions of lines of code, GitHub Copilot turns
natural language prompts into coding suggestions
across dozens of languages.

1024 x 1024 Image

o

Visualization of Imagen. Imagen uses a large frozen T5-XXL encoder to encode the input text into embeddings. A conditional diffusion
model maps the text embedding into a 64x64 image. Imagen further utilizes text-conditional super-resolution diffusion models to
Explore docs > upsample the image 64x64—256x256 and 256x256—1024x1024.

Audio Generation From Rich Captions

Generated audio
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3. Al/ML Products for Researchers /Library Users

Ehe New Jork Times

3 C @& www-chronicle-com.proxy.lib.umich.edu/article/im-a-student-you-have-... M Yt 39 0 B B ‘- 0 *» 0O 2
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Here’s What Happens When Your -

Lawyer Uses ChatGPT - s I'm a Student.
A lawyer representing a man who sued an airline relied

on artificial intelligence to help prepare a court filing. It did P e ; : ‘ ‘ 2 - - | YO u H ave N o
not go well. i b3 Idea How Much
£ Givethisarticle 2> []  [CJ 11K I;L 7 . | ; o : 2N : m § ; " : " ; | We' re USing

ChatGPT.

No professor or software
could ever pick up on it.

3

ALEX WILLIAMSON FOR THE CHRONICLE

a0 -
THE REVIEW | OPINION

By Owen Kichizo Terry | MAY 12,2023
As an Avianca flight approached Kennedy International Airport in New York,
a serving cart collision began a legal saga, prompting the question: Is
artificial intelligence so smart? Nicolas Economou/NurPhoto, via Getty Images

ook at any student academic-integrity policy, and you’ll find the same message:
I Submit work that reflects your own thinking or face discipline. A year ago, this was



CORE-GPT: Combining Open
Access research and Al for
e i credible, trustworthy
rosrame question answering

RECENT POSTS

CORE-GPT: Combining Open
Access research and Al for
credible, trustworthy ques-
tion answering

CORE welcomes 10 new F¢ COE

GPT
members
What do you want to know today?

CORE to become an inde- —— =
pendent Open Access service
from August 2023

CORE runner-up at Open ——
University Research T S S & W
Excellence Awards 2022 ik e Pl ===

https://blog.core.ac.uk/2023/03/17/core-gpt-combining-open-
access-research-and-ai-for-credible-trustworthy-question-

answering/ The public release of ChatGPT-3 in November last year captured
Search L b a4
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consensus

(i beta \

Ask a question, get conclusions from research papers

Ask a research question Q

Try Searching:  does creatine help build muscle? what are benefits of mindfulness?

do direct cash transfers reduce poverty?

How to search?

Consensus uses Al to find answers in research papers. The best way to search is to ask a question.

o

Ask about the relationship between
concepts

Ask a simple yes/no question

Can Zinc help treat depression?

Does spanking impact childhood development?

Does morning sunlight improve mood?
psychedelics?

What predicts success as a startup founder?
Do home crowds impact referee bias?

Does creatine improve cognition?

Sign up

®

Ask about the effects of a concept
What are the effects of gratitude practice?

What are the mental health benefits of

What are the effects of drug decriminalization?

Do direct cash transfers reduce poverty? X Q

@O Synthesize ©

These features are in Beta and not 100% accurate. Use with discretion. You can share feedback here

Summary @
Top 10 papers analyzed

[ Allyears v X, Share This Page

Consensus Meter © =
16 papers analyzed

These studies suggest that direct cash transfers are QO Yes-69% CEEEEEEENND

effective in reducing poverty, especially in rural areas

© Possibly - 25%
and for poor children, but may require additional

structural changes and developmental interventions © No-6% L
for a more significant impact.
We find that direct cash transfers are well targeted and are especially effective in siYes
reducing extreme poverty in rural areas.
The Incidence of Social Spending and Taxes in Peru
Public Finance Review M. Jaramillo et al. 2014

99 Highly Cited © 99 cite k'L’ Share
We find, in accordance with previous research, that direct taxes and cash transfers siYes
are overall progressive and reduce inequality and poverty.
Revisiting the impact of direct taxes and transfers on poverty and inequality in South Africa
WIDER Working Paper | Mashekwa Mabosheetal. = 2018 99 cite LL Share
It finds that, despite differences in design, cash transfer programmes targeting Siies

children in poor households are an effective way of reducing poverty.
Reducing Child Poverty with Cash Transfers: A Sure Thing?

Wiley-Blackwell: Development Policy Review ' A.Barrientosetal. | 2006

99 Highly Cited © 99 cite T, Share
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Elicit

https://elicit.org/

The Al Research Assistant

Elicit uses language models to help you automate
research workflows, like parts of literature review.

Elicit can find relevant papers without perfect
keyword match, summarize takeaways from the paper
specific to your question, and extract key information
from the papers.

While answering questions with research is the main
focus of Elicit, there are also other research tasks that
help with brainstorming, summarization, and text
classification.

Elicit How effective is finasteride for reducing hair loss in women? Q

»f Finasteride 1.25 mg on Female
lair Loss; Pilot Study

je treatment of female pattern hair loss.
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e Treatment of Hair Loss in Women

e and Its Potential for the Treatment of
‘attern Hair Loss: Evidence to Date

fficacy of oral administration of
le at a dose of 2.5 mg/day in women
ale pattern hair loss

https://elicit.org/

Takeaway from abstract

Finasteride 1.25 mg/day for 28 weeks in female
pattern hair loss patients shows some
measurable efficacy but no objective clinical
efficacy.

Sixty-two percent of patients showed some
improvement of their hair loss with finasteride, 2.5
mg/d, while taking an oral contraceptive.

Finasteride 1.25 mg and dutasteride 0.15 mg
given to women for 3 years effectively increased
hair thickness and arrested further deterioration

Finasteride may be considered for treatment of
female pattern hair loss in patients who fail
topical minoxidil treatment

Oral fi deisp lly an alt
treatment to topical minoxidil for female pattern
hair loss.

Finasteride at a dose of 2.5 mg/day is effective
for female pattern hair loss in women.
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Librari is an Al-powered reference app that assists
students and library patrons with a wide range of
research and creative pursuits.

Librari (pronounced “library”) excels at answering factual questions, helping with
schoolwork, providing reader advisory services, and performing creative tasks.

Curated with over 300,000 human-engineered prompts, and safequarded for the
needs of users, Librari offers unprecedented access to a vast repository of human
knowledge.

Created by librarians, Librari brings cutting-edge technology and a human touch to
libraries of all sizes, from mini libraries to the largest consortia and state libraries.

( WHAT CAN LIBRARI DO? >

https://librari.com/#about
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To Wrap Up,

* While generative Al products have achieved some remarkable feats in
their performance so far, they are yet hardly mature.

* Nevertheless, the overwhelming amount of interest in these tools

suggest that these tools and products will be rather quickly adopted
and utilized for a wide variety of scholarly and research activities.

* | think we will get to soon discover more about
* (i) for which tasks these generative Al tools are better suited;

e (ii) at which tasks we humans perform better.
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