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Covering one aspect is not enough
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Hitting new highs
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Al Scores on Humanity’s Last Exam
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January 2025:
Humanity’s last exam



Threads of intelligence development
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Automated
intelligence

Augmented
intelligence

Complex planning, Domain fine-tuning

consistency, discovery

? — Suggest solution based
2 — Rediscover relativity on all cases of rare genetic
diseise

Logical thinking

Pl: Co-scientist: go through
these steps to find and
evaluate hypothesis

Pl: Claude Sonnet 3.7: write
a full-blown simulation for...

Language usage
and understanding

Pl: ChatGPT 4o, write a
research plan

Role play

Pl: Claude: be a Harvard
level research assistant

Using other agents

and robotic systems

as means
? — Collaborate as a team

to conduct an experiment in
an autonomous lab

PI: use databases to find the
right sources and data

Use files, search,
image creation

PI: Mistral LeChat: interpret
the publication attached

Intelligence Specialization

Agency



Three waves of Al that we have to manage
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Augmented... Automated... Autonomous... Intellingence

Al-s can be more and more a central part of how we do science

DEFINE
€ @ OBJECTIVES
0 L\ - M
SOLVE =y DELEGATE \\: L ’;;‘
ﬂ
4 DISCUSS B (Hj SOLVE ° (H,T EXPLORE
- » » « M

Augmented Automated Autonomous

Intelligence Intelligence Intelligence

Getting help for a Engineering a set of Disrupting how
concrete task. steps to be science can be done.
Needs culture automated. Needs Needs a dedicated

change designed flows. pioneering team.
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Let’s see what you
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_ . HUN £,
New toolkit added to Al tooling REN/Z\
Available now:
GenAl4Science with models:
- LLaMa 70B SV— S
- DeepSeek 2 < — ) -“<0>v»-",‘..—-‘f-_- L i LI I

New release:

CVAT: online image annotation tool
- Key use-case: “l have a lot of images
where | want to segment objects with a
few labels”

Coming up (May?):
Protein and gene sequencing model
hosting service

- Alpha Fold3

- Chai-1

- Evo 2




HUN-REN competence map HEN I.'\

FI U N 2 R E N Partner Keresé Partner keresé Kompetenciatérkép v FHU S A S i m i I ar i ty m ap Of

Magyar Kutatasi Héalézat
T — - publications that we can
ctlos = hun-ren—pbllcatlon-map-2000‘2025-v4 @ - use for:

e - . : PRV et - competence clusters
e 1 T R - shift in emphasis in

time

- key collaboration
areas

- partner finder

- institution level
competence browsing

Data Preview -

Nuclear Physics
Materials Science (13)
Physics Conference

title text

Aluminium matrixu ko
szinterelési technikaval

firstAuthor text
Karoly, Zoltan

institution tex
HUN-REN Termé

institution_mtid numb
23681

mtid numbe
2583637

otype tex
JournalArticle

publishedYear number
2014

text text

Aluminium matrixu kompozitok eldallitasa szikrakislléses |~
szinterelési technikaval. BANYASZATI ES KOHASZATI
LAPOK-KOHASZAT 0005-5670 147 120-24 (1)

uuid text
191160




HUN-REN competence map

I_I U N 7% R E N Partner Keresé

Magyar Kutatasi Halézat

Partner keres6

Kutatointézetek

Rendezés:  Intézmény neve v M Novekvo ¥ Csokkend

Agrartudomanyi Kutatékézpont

Balatoni Limnolégiai Kutatdintézet

Csillagaszati és Féldtudomanyi
Kutatékézpont (CSFK)

Kisérleti Orvostudomanyi Kutatéintézet
(KOKI)

Okolégiai Kutatékszpont (OK)

Allatorvos-tudomanyi Kutatéintézet

Bay Zoltan Alkalmazott Kutatasi
Kézhasznt Nonprofit Kft.

Energiatudomanyi Kutatékézpont (EK)

Kézgazdasag- és Regionalis Tudomanyi
Kutatékézpont (KRTK)

Rényi Alfréd Matematikai Kutatéintézet

Kompetenciatérkép v P HU @

Atommagkutaté Intézet (ATOMKI)

Bolcsészettudomanyi Kutatéksézpont
(BTK)

Féldfizikai és Urtudomanyi Kutatéintézet

(F)

Nyelvtudomanyi Kutatékézpont (NYTK)

Szamitastechnikai és Automatizalasi
Kutatdintézet (SZTAKI)



HUN-REN partner finder HEN LY

}-I U N » R E N Partner Kereso Partner keresé Kompetenciatérkép v FHU &

Magyar Kutatéasi Halézat

N “ M | [ atlas & hun-ren-publication-map-2000-2025-v4 @

Selection A

X A TV T B

Atlas Analyst View Settings

Data Preview A

. Topics
Chromatography
Liquid Chromatography
Physics

title text

TLC and GC Analysis of the Essential Oils of Stachys
Species

firstAuthor text

Haznagy-Radnai, E

institution text
HUN-REN Okolégiai Kutatokozpont

institution_mtid number
23675

mtid number
124554

otype text i kg

B Table :;:'A:‘v‘.;‘.g’..' - P———

M

0

< .



Institution level competence map REN/Z\

5

N”M|[ atlas & atkeatlas-v2-2000-2025 ©

Selection

@ Qv © e
! g . f @qu M ct
Y Fitter x - Heavy metal remediation Al

publishedYear ¢ &

m . y v R Atlas Analyst View Settings
A . . . .

MIN W 2011.03981

O —— ) ° ) x
- - B 3

7,558 results 3 - . =
Data Preview 2 Se Eeelagy ) Agncultural Sciences ey . k
‘ Agnculture B Wheat Improvemen ¢

JAvianiReproductive " R R - - : : f IAgriculty
title text a K : Polyamine metabolism W . . i - !
IAmphibian it S ' o ’

department text

institution text

firstAuthor text ol . o .. I R e » :
(ChemicallEcology) R UANPATHOLOG Yt R

institution_mtid number o e _a Mintegrated estomanagemen 5 &l

mtid text H ; ¥ ‘
- . . L

publishedYear number

. $ y Soil management:

text text

B Table Eish)




We are inviting you to use for your own
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Helping with research grants
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Finding Grant
Opportunities

Al tools monitor and
summarize potential
grants

Evaluating Managing
Grant Submitted
Opportunities Grants
Assessing eligibility Crafting proposals Creating reports and
for grants to meet managing
requirements submissions

1 = %O

Using Next-Cloud based Providing a chat interface
folder structure to upload to ask any question from
and manage available only the documentation

grant documentations



Helping with research grants

(O ATK Palyazatok Chat

Valasszon egy oszlopot a listabol, majd kattintson a Belépés a Chat-be gombra.

Kérem valasszon mappat Belépés a Chat-be <7

Kérem valasszon mappat

ADVANCED_25

EXCELLENCE_25

HIGHLIGHT_25

HU-RIZONT nemzetkdzi kivaldsagi kutatasi egylittmik
STARTING_25

(O Mappa: EXCELLENCE 25

Felhasznal&: Mennyi az elnyerheté tamogatas?

Ugynék: Az elnyerheté tamogatas 6sszege programonként eltéré. Példaul a palyazati
felhivasban szerepl6 alprogramok esetében a tamogatas 6sszege a kovetkezo: «
EXCELLENCE kutatasi palyazat: legfeljebb 160+40 milli6 forint 24 hénapra « STARTING
kutatasi palyazat: legfeljebb 100+25 milli¢ forint 48 hdnapra « ADVANCED kutatasi
palyazat: legfeljebb 120+30 millio forint 48 hénapra « HIGHLIGHT kutatasi palyazat:
legfeljebb 320+80 millio forint 48 honapra Tovabba a nemzetkozi egylttmikodésen
alapulo palyazatok esetében a tamogatas osszege: « Magyar-osztrak egylttmuakodés:
legfeljebb 68 millié forint 48 hénapra » Magyar-szlovén egylttmikodés: legfeljebb 51
millio forint 36 honapra Altalanos szabalyként, a tamogatas igényelheté részében (amely
a kisérletes kutatasokra opcionalisan palyazhato, 25%-os, dologi kéltségkeret nélkiili
rész felett van) a kdzvetlen koltségek 6sszegének 20%-a vehetd igénybe.

Irja be az lizenetet... Kiildes

visszatérés a mappakivalasztashoz
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Where we already tried it

Homa' - Beveaders

- PROPLANTA -

PLANT NUTRITION AT TOP LEVEL

PROPLANTA STORY SCIENCE BEHIND

s~ ACHIEVEMENTS __ DOWNLOADS
()] =
o ]

FIUN
REN

£) ProPlanta Solutions ~

Precision Nutrient
Recommendations for
Modern Agriculture

ProPlanta provides scientifically-validated fertilization
recommendations for over 150 crop varieties, helping you reduce
costs, increase yields, and protect the environment.

For Professionals ~

Pricing Request Demo

Magyar

Learn Morq

Get Started

<

Precision Agriculture Specialist View 34 Prospects —

Enabled Value Prop

-

ROI Justification Hurdles

Consultancies often struggle to justify variable rate fertilizer prescriptions due to the difficulty in
accurately projecting ROI across diverse client operations. A precision ag specialist risks losing

credibility if their nutrient r

based on genaralized modal

fail to daliver the

¢

Precision Nutrient Allocation

Scientifically Validated Features

ProPlanta transforms decades of fi

eld trial data into actionable recommendations for your specific crops and

conditions.

Al <

Crop-Specific Fertilization Field-Specific Balancing

expected yield improvements —

-2

The pressure to optimize fert
regulations necessitates am
incomplete datasets exposes 0
exceeds acceptable limitsor| W
regulatory bodies.

Regulatory Compli

= Use Company List

Michala Castaiaed

Fric Bomsut
Tter Sty

o8>0-6 0@

Crystal Danie

v Export

@ @ @ @ @ @ @ @ @

Emat Tiia ¢

Geremar &1 v

Garemat BT v ocition A Agron

Cetmer W1 v Oighal Fa

CorEmar BT v

Garemas &1 v

OetEmas BT v =
Cotmat &1 v Agrcunu -

How It Works

ProPlanta transforms complex scientific data into straightforward fertilization guidelines in three simpl

Input Analysis Output
Input Your Field Data

Start by entering the key parameters that define your agricultural operation
« Soil test results (standard soil analysis)

 Previous crop information

« Planned crop variety

* Target yield level

« Field location and conditions

« Previous organic fertiization history

The system accepts data in multiple formats including manual entry, CSV uploads, and API integration with major farm
management software.




What our pilot partners say

PROPLANTA

Nandor Fodor Roland Holloés
(ATK) (ATK)

“In just a few sessions, the Al4lnnovation
team unlocked an incredible range of
opportunities for us. They quickly identified
our real needs, boosted our visibility and
market appeal with smart Al tools, found
potential partners and users, and even
improved our pricing strategy.”

3D-X

Peter Horvath Akos Didsi
(SZBK) (SZBK)

“The Al4lnnovation team outlined solutions
that allowed us to see our project from a
completely new perspective. By applying
various Al technologies, they delivered results
that exceeded our expectations. Their
solutions not only simplified our go-to-
market process but also played a major
role in helping us reach our goals.”



Al supported go-to-market initiation workshop HLEJN /'\

5 Business Modeling &
Funnel

Generate business scenarios and
plan conversion paths.

10 Email Campaigns

Design and execute targeted email

campaigns with Al support.
Use Al to map out competitors and paig PP

understand the landscape.

4 |] Market Research

0 Customer Research
3 Value Proposition &

: Conduct targeted customer
Audience

research using automated tools

. and Al analysis.
Refine your value proposition and

identify potential users. 8 Social Media Presence

Establish a strong social media
presence using Al tools for content

Establish a professional email and creation.

collaboration environment.

2 |] Google Workspace Setup

7 Website Building

Develop a fast, Al-supported

) website with a testable version.
Secure a relevant domain name

‘I Domain Registration
quickly.

6 CRM Implementation

First innovator
workshop in May!

Plan and implement systems to
track user interactions and
engagement.
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Al-first Science examples

Advances and
Challenges in
Foundation Agents

Reward Mechanisms (L2)  Parietal Lobes

Contextual Memory &
Emotional Coloring (L3)  Inhibitory Control (L3)

Attention (L2)
Self-awareness (L3)

Emotional Processing (L3)
Frontal Lobes

Orientation (L2)
Sensorimotor Coordination (L2)

Empathy (L3) Tactile Perception (L3)

Working Memory (L2) Occipital Lobes

live Contryl

cxec

Planning (L2) and Sagnition \ \( _~=---... _ °
Cognitive Flexibility (L3) ‘ Visual Perception (L1)
Logical Reasoning (L2) Scene Understanding /
Visual Reasoning (L2)
Decision-making (L2)

Adaptive Error Correction (L2)

Language Comprehension = v

and Production (L1) She i
Temporal Lobes Cerebellum
Facial i (L1)  Auditory L) Motor Coordination (L2)

Brain Stem
Episodic Memory & Semantic Understanding & " i oo "
Lifelong ing(L2) Context Recognition (L2) Reflexive Responses (L1) Cognitive Timing and Predictive Modeling (L3)

Aut ic Regulatiol
Wiotivational Drives gy - onomic Regulation (L5)

Arousal and Attention States (L3)
__________________________________ i

b lell-developed in current Al.

5 L2: Moderately explored, with partial progress.
i

'

Different Brain Functionalities and
Their State of Research in Al

|
i
|
i

29th March 2025

Human  Pprovide papers of interest

CodeScientist

O Experiment  create & Run Experiments g‘
Codeblock Library =2

ocks Codeblock | [ Codeblock | [Codeblock | [ Codeblock
Human  provide short example codebl @ UMGall | [TextWorldEx Plotting Statistics.
Example Example Example Example

Codeblock: LLM Call Example

Code Generation

def prompt_lim(prompt:str, model:str, temp:float, max_tokens:int): g:
P Generated Artifact & Experiment Code =)
ﬁ def model(): §\
Ideation Generate batch of candidate ideas r def evaluate(environment, model): é
LM detrun experiment): s
Batch Idea #314 | dExpress(parar
Name: simulation-confidence-analysis : o e !
Self-assessed LL accuracy in Experiment Output =
state prediction tasks.
Variables: Accuracy, Confidence Results Log
Pilot: Use to generate Focus on Accuracy vs. Confidence 1: Calling LLM (prompt: .}
__boolean property predictions with conference scores. Correlation: r#=0.21 2: LLM response:
5 P

Human  select a subset of promising ideas

Human  Pprovide brief comments on each idea ‘

Reporting summarize methods and mul@

Comments for Idea #314 Run 1 Run2 Run3 Run4 RunS

Metric: instead of raw string matching, should use fim-as-a-judge as this will

Written Reports for Batch Idea #314 )
Report Report Report. Report Report

be more robust to variations in presentation. “. - !

- e Meta-Analysis cross-Experiment Analysis "V
Pla i 1% BT
NNING Create experiment plans Fa. Batch Idea #314
Plan for Batch Idea #314 i Run 1 Run2 Run3 Run4 Runs

Supports  Supports  Supports

s

1o generate C Inconclusive  Supports
Hypothesis  Hypothesis  Hypothesis  Results  Hypothesis

{environment parameters: 3 ingredients, 2 distractors, no doors)

Model: Use gpt-4o-mini for ail LLM calls.
Data Collection: Prompt the LLM for a state prediction with confidence

Overall results support the hypothesis.

scores. Use an LLM-as-a-judge to score prediction accuracy (0-1).
Pilot: 3 episodes, 10 steps each. Full: S0 episodes, 25 steps each.

Codeblocks: LLM call example, TextWarldExpress example, plotting example,

robust inferrential statistics example, logger/debugger example Human  Examines and verifies code & results

of interesting experiments

20th March 2025


https://arxiv.org/pdf/2503.22708
https://arxiv.org/pdf/2504.01990
https://arxiv.org/pdf/2504.01990
https://arxiv.org/pdf/2504.01990

The Automation of Science

A Robot Scientist (Al scientist, self-driving lab) is a physically implemented
robotic system that applies techniques from artificial intelligence to
execute cycles of automated scientific experimentation. A Robot
Scientist can automatically execute cycles of hypothesis formation,
selection of efficient experiments to discriminate between
hypotheses, execution of experiments using laboratory automation
equipment, and analysis of results. The motivation for developing Robot
Scientists is to both to better understand the scientific method, and to
make scientific research more efficient. ... | am now working on Genesis, a
third-generation Robot Scientist designhed to work on yeast systems
biology. Genesis will be able to run 1,000 cycles of hypothesis-led
experiment in parallel per day. Large Language Models (LLMs) are
transforming Al, however their output cannot be trusted. One very
promising way forward is to utilise LLMs to output formalised scientific
knowledge that can be tested and trusted. In the future | believe that it
is likely that advances in Al and lab automation will drive the
development of ever-smarter Robot Scientists.

Ross D King
16 April 16h CET
Webinar
Save the date!



Let’s see what you can use!

Apply for the beta services,
events, and communities through
your Al Ambassadors!

Let’'s expand the reach
of the Al for Impact program
to the department level!



Unstructured data to value RENZ A

Using GenAl and NLP to Standardize Metadata in the Chip-Atlas

“We were able to
classify non-
standardised
metadata of

biological samples to

‘ ‘native’

weafll == - and ‘non-native’

eeeee
..........
'''''''''

Improve the searchability of gene activation patterns
by proteins



Al4Science program FIUN

- paving the way toward true interdisciplinarity RENZ\
FHUN Al4Science in the Service of Research
REN

_ Empowering scientific discovery by integrating advanced Al tools
SCIENC into real-world research.

> Metadata : d Fields ediction
dardization owledge Fusion

Eszter Ari Andras Acs Nandor Fodor Balazs Molnar

Biological Research Centre, Balaton Limnological Centre for Centre for
Szeged Research Institute Agricultural Research Energy Research
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