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CHALLENGES, OPPORTUNITIES AND THE FUTURE
OF RESEARCH

Rarely a week passes without announcements that artificial intelligence (AI) has
achieved new capabilities.

Amid these developments, and except for specialised journals, less consideration
has been given to the role of Al in research. This may be inevitable, as science is a
specialised field. However, raising the productivity of research may be the most valuable
of all the uses of Al. Being able to discover more scientific knowledge, helping science
become more efficient, and doing this more quickly, will strengthen the foundations
critical to addressing global challenges. Applying Al to research could be as
transformative as the rise of systematised and institutionalised research and development
in the post-war era. Preparing for new contagions, generating technologies that elevate
living standards, countering the diseases of ageing, producing clean energy, creating environmentally benign materials,
and other overarching goals, all require technologies and innovations that emerge from science.

In this context, it gives us great pleasure to present this publication, Artificial Intelligence in Science: Challenges,
Opportunities and the Future of Research. Gathering the views of leading practitioners and researchers, but written in
non-technical language, this publication is addressed to a wide readership, including the public, policymakers, and
stakeholders in all parts of science. The following topics are examined among others: Al’s current, emerging and
possible future uses in science, including a number of rarely discussed applications; where progress in Al is needed to
better serve science; changes in the productivity of science; and, measures to expedite the uptake of Al in developing-
country research.
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Robot scientists: From Adam to Eve to Genesis (p.129-139)  The importance of interoperability, ontologies and standards
«...Ontologies are necessary for AI/ML, but the fragmented ones  «...Mutually agreed ontologies of concepts are needed to feed
must be consolidated and aligned. Laboratory instruments need to  and train the Al algorithms so that semantic information can be
become interoperable via standardised interfaces. Laboratory shared and understood. Laboratories have benefited greatly
users, suppliers and technology developers could be brought from the widespread adoption of the SBS well plate format
together and incentivised to co-operate from the moment where the (Wikipedia, n.d.) as a standard carrier of biological samples.
data are generated by funders and publishers. This might take place ~Adopting the SBS format has produced between a hundred-
under open science initiatives, for example, that support data and thousandfold increase in productivity. A similar advance
curation and sharing through the FAIR principles, as well as in the digital laboratory could come from standardised human-
appropriate data governance processes, including ethics». and machine-readable data formats».
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Kuura mpenocrasiseT aHaJMTHKY 10 MHUPOBOMY M poccuiickomy MUW-peiHKy, ymemss
oco0oe BHMMaHHE aTOMHOHM OTpacid, NPHBOAUT COTJIACOBAaHHYIO TAKCOHOMHIO, Ha
KOTOpoWl 0asmpyercsti dSTa aHAJUTHKA, JaéT ONUCAaHWE O0a30BBIX TEXHOJOTHUH,
HEOOXOAMMBIX Ul HOHUMAaHMS CTPYKTYpPBI phIHKA. B my0Onukarmm 3aTpoHyTHl BOIIPOCHI,
KacaloIINecs ONPEeeIeHIH HCKYCCTBEHHOTO HHTEJUICKTA, MIPEIMOCHIIOK €T0 MOSIBICHHS,
Ha MOHSATHHHOM ypPOBHE PAaCCMOTPEHBI aJITOPUTMBI MAIIMHHOTO OOYUYEHHS, anmapaTHbIe

AHanu3
Tpenab! Ol MOIX0ABI K co3nanuio cuctem MU, mpobnemaTrka co3manus cuiabHOro MU, Bompock

RIMRCECUICTEIE SKOHOMHMKH, TIOJIUTUKH, DTUKH U MHOTHE JIPyTHE.
OcoOeHHOCThIO KHHTH SIBIIETCSl IMHPOTa II0A4M  Marepuana. ABTOpaM YAAloch

MPEUIOKUTh  JIOTUYECKH  LEINOCTHYIO  CTPYKTYPY,  OXBaTBIBAIONIYI0O  MHOTHE
pa3pO3HEHHbIE TEMbl BOKPYI HMCKYCCTBEHHOI'O UHTE/UIEKTa. B KHUIE 3aTPOHYTHI
BOIIPOCHI, KACAIOIIUEC ONPEIEICHUM UCKYCCTBEHHOIO UHTEIUIEKTA, NPEANOChUIOK €ro MOSBICHUS U IOAXOA0B K €ro
CO3JIaHMI0, Ha TMOHSATHHHOM YPOBHE DPACCMOTPEHBI AJITOPUTMBbI MAalIMHHOTO OOYYEHHMs, armapaTHble MOJXOJbI K
coznanuio cucrem MU, mpobnemartnka cozpanust cuiibHOro VM, BONpOCH SKOHOMHKH, TOJUTHKH, dTUKA M MHOTHE
npyrue. OTaenbHOe BHUMaHKE yaeneHo passutuio M kak B Mupe, Tak u B Poccun.

Jlnst moHMMaHus Matepuaia He NoTpeOyeTcs riyOOKHX 3HAaHMM W3 00JIACTH MaTeMaTHUKH MJIM IIPOrPaMMHPOBAHUS, B
KHHUTE HCIIOJIb3YeTCsS TPOCTOH SI3BIK, NMPHUBEICHA Macca aHAIOTHH ¢ NMPHHIMIAMH PAaOOThl TEXHOJOTMH W3 JIPYTHX
obyacTeil 3HaHWS, MCIIOIb30BAaHO MHOXKECTBO WLTIOCTpannid. McKymEHHbIi ynTaTens HalAeT MHOTO MHTEPECHOTO B
CHOCKAaX U CCBUIKAX, KOTOPBIC B OOJIBIIOM KOJIHIECTBE HUCIIOIB30BAHBI 110 TEKCTY KHHUTH.
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