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Journals: a developing digital world

e From...

THE

PHILOSOPHICAL MAGAZINE.

FUNE 1798.

I. Account of Mr. CARTWRIGHT's Patent Steam Eagine.

T}I E fteam engine is confidered, and with juftice, as the]
firt mechanical invention of modern times. The parent
idea of this new and ftupendous power originated, it is well
known, in the fertile mind of the marquis of Worcelter, in|
the time of the Charles’s; though Captain Savary feems to|
have been the firit who a&ually pointed out to the public its|
pradtical application. In his hands, however, it was bug
Hercules in the cradle. Newcomen and his affociate have
the mernit of bringing it to maturity, and giving 10 its cnergies|
a valuable direftion. The principal impravements that have
been added to it for the lafk thirty years, it has received from|
the hand of the juftly eclebraicd Mr. Watt., From the
many fruitlefs atteirpts which have been made fince the date]
of Mr, Watt’s paicnt, (il further o improve the ficam|
engiae, the public has been led to believe, cither that it has
already srrived at its highe®t fiate of perfeftion, or that its
defects admitted not of remedy.  Thefe defeds, as every
one knows, are an imperfet vacuum, much friction, and a
complicated conftruétion of parts ; liable, without great care
and attention, to be frequently out of order. It is to thefe
points Mr. Cartwright has immediately, and, we may add,
uceelsfully, dire@ed his attention.  His firlt obje@ feems
to liave been to obtaiu, as nearly as may be, an abfolute

Vor. 1. B vacuuni 3

Generalist
Print
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Journal
Philosophical Magazine >

Latest Articles

23 0 0
Views CrossRef citations Altmetric

Part A: Materials Science

Evolution of the interfacial
phases in Al,03-Kovar® joints
brazed using a Ag-Cu-Ti-based
alloy

Majed Ali &, Kevin M. Knowles, Phillip M. Mallinson &
ohn A. Fernie

Pages 1-25 | Received 22 Sep 2016, Accepted 16 Dec 2016,
Published online: 08 Feb 2017

k& Download citation
http://dx.doi.org/10.1080/14786435.2016.1275868
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101 INNOVATIONS IN SCHOLARLY COMMUNICATION

Jeroen Bosman W @jeroenbosman
Utrecht University Library

Digital workflow and new players

[=
Bignca Kramer WW@MsPhelps

THE CHANGING RESEARCH WORKFLOW g; Utracht University Library

Science is in transition. This poster gives an impression of the exploratory
phase of a project aiming to chart innovation in scholarly information and
communication flows from evolutionary and network perspectives.

We intend to address the questions of what drives innovation and how
these innovations change research workflows and may contribute to more

open, efficient and good science.

101 Innovative tools and sites in 6 research workflow phases
(< 2000 - 2015)

Outreach

4 https://101innovations.wordpress.com/
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The digital world disrupts processes, services and
perceptions
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Digital technology facilitates discoverability &
visibility
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What is artificial intelligence?

John McCarthy first coined the term “artificial intelligence” (Al) in 1956 at
a conference in Dartmouth. Mirror the functions of the human brain...

Machine Learning: Arthur Samuel (1959) defined it as the field of
study that gives computers the ability to learn without being explicitly

3 Cost function
. Logistic regression:
o Neural Networks 1980-90s: i P
U ) ) _ J0) = -— [;u"'lughn(.r"’) +(1—y®)log(1 - hu(.r“’))] + o ’;”_}"
Gradient tation: B ti it 2 >
radient computation: Backpropaga lonagg\nl n?n ém - 7
(Vo] Intuition: 6;') = “error” of node j in layer [. y Oi L ‘[X_ Neural network: %
— — e , .
'U OO0 - heo(z) € RE  (ho(x)); = it" output A
C 230 - J(O) = -~ [ZZ!{'&"‘“ﬂ(’r‘-"["”ﬁ + (1 — ;") log(1 - (llq-)(l‘(')]]k)]
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LL S{® = (0@)T5(®), x ¢ (:? Dy (1-o™ e ‘ R
oo Gy AL et A
ﬁ Se” :S[O) = O gi (\3\#0'\'2, N
) ) Az O) &
L
&N

forma business

It is not a robot apocalypse, at least not yet...




ARTIFICIAL INTELLIGENCE AND THE R&D
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Research trends & Al

M Al MARKET GROWTH

40% CAGR(2021)  39% CAGR (2020)
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The research cycle
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Automated labs: Al doing robust science

LIZZIE BUCHEN SCIENCE 04.02.08 12:15 PM

ROBOT MARES SGIENTIFIC
DISCOVERY ALL BY ITSELF

o !

7 i

For the first time, a robotic system has made a novel

scientific discovery with virtually no human intellectual
input.

Artificial intelligence is helping astronomers
discover new planets

Al could help us discover planet nine, dark matter and more gravitational waves

By ABIGAIL BEALL
17 Dec 2017

The newly-discovered Kepler-920i — a hot, rocky planet that orbits its star once every
14.4 days — was found using machine learning from Google

Credit NASA/Wendy Stenzel

Forget self-driving cars and computers that can beat humans at
chess, artificial intelligence is helping astronomers make huge steps
towards solving some of the Universe’s biggest mysteries.

For the first time, artificial intelligence has been used to discover two
new exoplanets. One of the discoveries, made by Nasa’s Kepler mission,
brings the Kepler-90 solar system to a total of 8 planets - the first solar
system found with the same number as our own.
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EXCLUSIVE

CytoReason uses Al to personalize drugs,
opening the door to cancer treatments

STEWART ROGERS @THEREALSJR  APRIL 16, 2018 8:30 AM

Image Credit: CytoReason

The first question most people have when talking about artificial
intelligence is if it will help us or harm us. But in the health
industry, the answer to that question is clear. Whether it is being

used to identify patients at risk or interrogate X-rays and scans to

aid in diagnosis, Al promises to save lives and reduce costs.

Automated labs: 70,000 papers on p53 - Al can
handle large dataset

Can Scientific Discovery Be
Automated?

Progress in the sciences can only move as fast as humans
can think—outsourcing to A.l. could change that.

AHMED ALKHATEEB AND AEON
APR 25, 2017 SCIENCE

Science is in the midst of a data crisis. Last year, there were
more than 1.2 million new papers published in the biomedical
sciences alone, bringing the total number of peer-reviewed
biomedical papers to over 26 million. However, the average
scientist reads only about 250 papers a year. Meanwhile, the
quality of the scientific literature has been in decline. Some
recent studies found that the majority of biomedical papers

were irreproducible.

The twin challenges of too much quantity and too little quality
are rooted in the finite neurological capacity of the human

mind. Scientists are deriving hypotheses from a smaller and




$2 Trillion R&D Spend / Year

Can we empower researchers and the supporting ecosystem with actionable
intelligence, to get to the better future faster - That’'s what wizdom.ai is all about.

.

C Industry

) Academia

C) Governments
C Publishing Industry

C Funding Bodies
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Al, machine learning and natural

Knowledge about R&D .
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Knowledge graphs: Analysis of China’s collaboration
with Belt & Road Countries
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\‘ Semantic Scholar FAQ Contact Sign in

New: see trending papers that were recently mentioned on social networks here

Cut through the clutter

Find peer-reviewed research from the world's most trusted sources

All Fields v Q) Search 40 million+ papers from ArXiv, PubMed, and more...

Try:  Alan M. Turing Computer Vision Adult T-cell Leukemia

Semantic Scholar is a free, nonprofit, academic search engine from Al2.



™ Dimensions

Reimagining discovery and access to research

Grants, publications, citations, clinical trials and patents in one place

Dimensions is a next-generation linked research information system that makes it easier to find and access the most relevant

information, analyze the academic and broader outcomes of research, and gather insights to inform future strategy.

Developed in collaboration with over 100 leading research organizations around the world, it brings together over 128 million

publications, grants, policy, data and metrics for the first time, enabling users to explore over 4 billion connections between them.

Data and expertise that span the research lifecycle from Digital Science’s companies ReadCube, Altmetric, Figshare, Symplectic,

Digital Science Consultancy and UberResearch make up Dimensions.

GO TO THE WEBSITE



Yewhno (55) it Explore ——

Yewno

Transforming
Information
into
Knowledge

Technology and
products that extract
meaning at the atomic
level, to help you
understand deeper
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Meta provides intelligent data services for industries built
on the academic literature.

Meta uses world-leading Al to help academics, commercial enterprises, and government organizations
solve their science and information challenges. From scholarly publishing to life science and beyond,
people use Meta's intelligent capabilities to gain key insights, uncover emerging technologies,

and drive their industries forward.

L+
N

Article Trajectory Optimal Reviewers Citation Intelligent Entity Horizon Technology & Researcher &

Enrichment Cascading Scanning Product Emergence Institute Emergence
@ ‘

Paper Feeds Embedded Search Researcher Profile Product Profile Organization/ Concept Profile Geospatial Profile
Institution Profile

Concept Emergence Universal Data Visualizer Add to Feed (Beta) Broadcaster (Beta) Concept Recognizer
Recommendations
Engine




The dawn of predictive analytics to measure
research performance: SciVal’s Topic Prominence

How drilling down into the granularity of 97,000 topics can help institutions and researchers
plan, secure funding — and demonstrate their impact

By Martin Edling Andersson  October 4, 2017 990 Elsevier Connect
- ' ize: Scholarl iversi iew: % f Topics by Promi
Y Add Institutions and Groups Bubble size: Scholarly Output of Athena University v View: Top 5% v of Topics by Prominence

X Remove all entities from this section

A Researchers and Groups N7 +
/ '\

L
V) €] Publication Sets > k /
- R Countries and Groups NV
(S
L ) 88 Topics and Research Areas 24 Patient rehabilitation; X
LL < « Robotics; robotic rehabilitation
06 % T.2560
3 ; ;
“ a Prominence percentile
O E — 9.0
-
— o
>\ 4w Scholarly Output
‘G ‘E Athena University 10
I— S
Publication share 0.81% a
World 1,230

> View activity at Athena
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> Analyze topic
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Can we trust human intelligence alone for the
progress of humanity?

Study claims $28 billion a year spent on irreproducible
biomedical research

By Jocelyn Kaiser | Jun. 9,2015, 1:30 PM

Studies Show Only 10% of Published
Science Articles are Reproducible.
What is Happening?

MOSHE PRITSKER

An eye-popping $28 billion is spent in the United States each year on preclinical research that can't
be reproduced by other researchers. That's the conclusion of a provocative analysis published

p- y . i . P t X y . P . Studies show a very low reproducibility for articles published in scientific journals, often as low as 10-
today in part by economists who based it on past studies of error rates in biomedical studies.

30%. Here is a partial list:

Meanwhile, the National Institutes of Health (NIH) today issued new criteria for grant reviews

aimed at bolstering the reproducibility of NIH-funded research. ® The biotech company Amgen had a team of about 100 scientists trying to reproduce the findings
of 53 “landmark” articles in cancer research published by reputable labs in top journals.

Only 6 of the 53 studies were reproduced (about 10%).

® Scientists at the pharmaceutical company, Bayer, examined 67 target-validation projects in
oncology, women’s health, and cardiovascular medicine. Published results were reproduced in
only

14 out of 67 projects (about 21%).
Why Most Published Research Findings Are False

John P. A. loannidis

* The project, PsychFileDrawer, dedicated to replication of published articles in experimental

psychology, shows a

Published: August 30, 2005 « https://doi.org/10.1371/journal.pmed.0020124

replication rate 3 out of 9 (33%) so far.
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Despite noble intentions, neither publishers nor researchers are able to keep up with the pace of
discovery.
Human intelligence combined with artificial intelligence may be the answer.
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Connectivity to drive impact and new discovery
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ARTIFICIAL INTELLIGENCE AND TAYLOR &
FRANCIS
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Artificial Intelligence and Taylor & Francis

May 2017 - Announced the acquisition of Colwiz.

Aug 2017 - came to an agreement with UNSILO to \A/S intelligence
use their machine learning technology to extract wizdom.ai for everyone
concepts from our content.

Jan 2018 - Related book recommendations based
on machine learning go live on newly launched
eBooks platform.

May 2018 - ML Concepts to be delivered within
Onix feeds to Amazon

an informa business

Taylor & Francis Group

We are really only just getting started!
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The researcher cycle

Think & Plan

Discover

(+\ Research
e Cycle

Share/Impact

Gather
& Analyse

Taylor & Francis Group
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Write & Publish

arch Cycle Image: http://staff.napier.ac.uk/services/information-services/research-cycle/Pages/home.aspx
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Journal finder tool

Using NLP
algorithms to

assess
submission

Scan
manuscripts
and previously
accepted
articles

Review
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suitability
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Streamlining the submission process

Author uploads paper to
Peer Review System

System auto extracts co-
author and associated
metadata

Author approves what has
been generated

Taylor & Francis Group

an informa business
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https://www.flickr.com/photos/86530412@N02/8233288287
https://creativecommons.org/licenses/by/3.0/
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V)

I e Spot statistical errors

© . : >

L e Moving to look at data for potential o Crossref
Wo! . . Similarity Check
c fabrication i e
B

2

|_

an informa business

)

36



Al in Peer Review

Automation of Reviewer selection
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Al in Peer Review

Automation of Reviewer selection
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Increasing efficiency (and satisfaction)

Editor and author satisfaction with copyediting, 2017

8

.5
7.5 .

Editor Author

an informa business
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Contextualized Copyediting
Workflow Track A

Pre-edited + Quality - Guided
manuscript . o Track B odit

Typeset
proof

o
>
O
-
O
2
O Full-
% Track C - read
Lt § edit
B
— ©
O E Intervention
> €
£ c Track A Pre-editing only; no copyediting intervention
Track B Guided copyedit performed by vendor team
@ Track C Full-read copyedit performed by vendor team or freelancer
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Curation of content

Machine learning of text to automatically extract or classify
bibliographic info into

— ontologies

— taxonomies

— systems

Virtual special issues

Virtual librarian?

Concept recognition

Automatic abstracts/Summaries/ Translation
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1. Introduction

2. Our approach
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3. System
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4. Experiment for
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5. Results of
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system

7. Conclusions and
future work
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Science and Technology of Advanced Materials »
Wolume 19, 2018 - Issue 1

New Topics/Others
Relation extraction with weakly supervised learning
based on process-structure-property-performance
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In this study, we develop a computer-aided material design system to represent and extract knowledge
related to material design from natural language texts. A machine learning model is trained on a text corpus
weakly labeled by minimal annotated relationship data (-100 labeled relationships) to extract knowledge
from scientific articles. The knowledge is represented by relationships between scientific concepts, such as
{annealing, grain size, strength}. The extracted relationships are represented as a knowledge graph
formatted according to design charts, inspired by the process-structure-property-performance (PSPP)
reciprocity. The design chart provides an intuitive effect of processes on properties and prospactive
processes to achieve the certain desired properties. Our system semantically searches the scientific literaturdg
and provides knowledge in the form of a design chart. and we hope it contributes mere efficient

developments of new materials.
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Increasing discoverability

R Children's Literacy Development

Children’s Literacy
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