Artificialintelligence

index

Sliced, diced and digested:
scienceready in minutes

Altechnology can decide which papers are worth reading, and condenses
them to make the literature more accessible. By Chris Woolston and Jeffrey M. Perkel

o matter how many months or years

authors take to produce a scientific

paper, Sabine Louét needs only a few

seconds to generate a coherent 300-

word summary ofit. But sheleaves the
thinking to an artificial intelligence (Al) algo-
rithm that statistically analyses the text, identi-
fiesmeaningful wordsand phrases, and piecesit
alltogetherintoacrisp, readable chunk. “We'’re
trying to tell astory, and we want to make it as
digestible as possible,” says Louét, chief exec-
utive of SciencePOD, a Dublin-based science
communication company.

Asthevolume of research continues to grow,
natural-language processing programsthat can
rapidly sort and summarize scientific papers
have become an increasingly important tool
for scientific publishers and researchers alike,
says Markus Kaindl, senior manager for data
development at Springer Nature, which pub-
lishes Nature Index. (Nature Index s editorially
independent of its publisher.)

The company has engaged SciencePOD and
otherstoexploretheuse of Alto enhance con-
tentappealand accessibility. “Al canreally help
usasscience publishers, by summarizing infor-
mation, translating it for wider audiences and
increasing the impact,” says Kaindl.

“We’retrying totellastory,
and we want to makeitas
digestible as possible.”

He pointsto the roughly 2,000 papers pub-
lished on COVID-19 each week, enough to over-
whelmanyonetryingtostay ontop of the field.
“It’slike an ocean of content, and it feels like our
usersare closetodrowning,” he says. “We need
to help them surfthat wave instead.”

Alcan helpidentify the papers most suited to
aparticular user’s needs. For example, Seman-
tic Scholar, developed by the Allen Institute
for Artificial Intelligence in Seattle, Washing-
ton, goes beyond keywords to rank the most
relevant papers for any query. “It’s a brilliant
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platform because it really tries to understand
what the publications are about,” Kaindl says.
Springer Nature expects to go further by offer-
ing personalized summaries and searchresults.
“Ifyouareasenior career researcher,apostdoc
or a principal investigator, your needs from a
paper or achapter may be very different from
someone at an earlier career stage,” he says.

Finding papers is an important first step,
but Al technology can also help researchers
to decide if a selected paper is actually worth
reading, says David Konopnicki, manager of the
Language and Retrieval group atIBM Research
Alin Haifa, Israel. Researchers used to rely on
abstracts to make those decisions, but acom-
puter-generated summary that synthesizes the
main pointsofthe paper canbe more helpful, he
says. “Therole of the abstractisto convinceyou
to read the article, but that’s maybe not what
you want to do,” he adds. “I'want to be able to
understand if a piece of research is impactful
very quickly. It'savery difficult task.”

In 2019, Konopnicki and his team launched
the IBM Science Summarizer, aservice that, as
heputsit, “slicesand dicestheliterature”to help
userstrackthelatest papersinthefield of Althat
have been uploaded to sites such as preprint
service arXivand ACL Anthology, a reference
repository of conference and journal papers
in natural-language processing and compu-
tational linguistics. The project was partly
self-serving, inresponse to aboominresearch
on natural-language processing, natural-lan-
guage generation and information retrieval.
“Every week I have to search for new articles
thatimpact our work,” he says. “We used to do
thatjust a couple of times a year.” The search
functionidentifies papersbased on key words,
datasets orauthorname. The Summarizer then
condenses the mainsections of each paperinto
short, readable chunks.

AsKonopnickiexplains, the Summarizeruses
extractive text, which means the words and
sentence structures are pulled directly from
the paper. “We’re not rewriting sentences,”
he says. The challenge is identifying the sen-
tences and sections that truly matter. During
the development phase, Konopnicki and his
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Markus Kaindl.

team used transcripts from conference pres-
entations to help train the algorithm to spot
the most important parts of papers. Authors
were given an opportunity tograde theresults
and offer feedback.

The IBM team is now exploring the possi-
bility of extending the Summarizer to other
scientific fields, butit’snota trivial transition.
“Each domain hasits peculiarities,” Konopnicki
says. “You need to apply different techniques
to aphysics paper or amathematical paper.”

Wiley, another leading scientific publisher,
plans to start generating Al summaries of
papersin the next several months, says David
Flanagan, the company’s director of data sci-
ence, based in Frankfurt, Germany. The sum-
maries will not only help researchers who are
trying tostay abreast of their fields, but will also
help the general public and funding agencies to
make sense of technical subjects. “Researchers
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One vision for the future use of Al in scientific publishing is to synthesize information from multiple journal articles.

areatthe centre of what we do, so we’re always
looking for ways to make dissemination of their
results easier,” he says.

Wileyisalso using Altosuggest possible alter-
native destinations for rejected papers. “That
savestheauthors, the editors and the reviewers
work and shortens the overall time to publica-
tion,” Flanagan says. “We anticipate deploying
additional Al-powered tools like thisto stream-
line the publication process and improve the
quality of the literature.”

Wiley, like other publishers, is developing
itsown Al tools to complement technologies
fromotherindustries. “A typical Al productat
Wiley might combine proprietary data, pub-
licly available data, open source tools and our
own in-house developed tools,” he says. The
company is currently partnering with UNSILO,
an Al company based in Aarhus, Denmark, to
develop a deep-learning tool that would help

authorsautomatically generate data availabil-
ity statements, a requirement of many fund-
ing agencies. He hopes that Al could be used
tosearch for bad data or manipulated images,
preferably before they are ever published.

Louét says that SciencePOD’s algorithm,
developed in conjunction with ateam at the
University of Avignon in France, is continu-
ally evolving to make the results more useful
for readers and researchers. “There’s a lot of
fine-tuning,” she says. “Alot of people are try-
ing to make summaries with off-the-shelf algo-
rithms. We're telling the algorithms how to find
the mostimportant point.”

As Albecomes more sophisticated, the gen-
erated text willbecome moreindistinguishable
from text written by humans, Louét says. She
adds that SciencePOD algorithms can already
produce journalistic overviews of scientific
papers.Journalists aren’t out of business, she
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says. For mostjournalistic purposes, it still takes
ahuman to polish text, interview experts and
putscience into context.

Althoughthere arekinkstobeironed out for
Altoreachits full potential, Kaindl says, the near
future looks promising. One ambitious vision
isscientific searches that can synthesize infor-
mation frommany differentjournal articles. As
Kaindl explains, aresearcher could be looking
forthebestreagent fora particular experiment
orforsome other complex piece ofinformation.
“Thesystemwillbe smartenough tounderstand
whatyouwanttoknowandreturnasummaryby
searching Springer Nature’s corpus of 13 million
publications,” he says. “That’s maybe a couple
of'years down the line, but it’s what we should
strive for”

Chris Woolston is a writer in Billings, Montana.
Jeffrey M. Perkel is Nature's technology editor.
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