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Work/Technology & tools

COULD AIHELPYOUTO
WRITE YOUR NEXT PAPEI

Large language models can draft abstracts or suggest
these artificial-intelligence tools are aworkin progre

‘ouknow that text autocomplete func-
tion that makes your smartphone so
convenient — and occasionally frus-

Y T P )

California, created the most well-known
GPT-3,in 2020, by training a network t
dict the next piece of text based on what

JrS—— bnfren Fim Toodesne ned alemdbhnen caea

[Hutson, Nature, 2022]

Feature

THE PROMISE AND

4 7\

OF GENERATIVEAI

PERIL

Researchers are excited but apprehensive about how tools such as ChatGPT could transforn
science and society. By Chris Stokel-Walker and Richard Van Noorden

n December, computational biolo-
gists Casey Greene and Milton Pividori
embarked on an unusual experiment:
they asked an assistant who was not a
scientist to help themimprove three of
their research papers. Their assiduous
aide suggested revisions to sections of
documents in seconds; each manuscript
took about five minutes to review. In one
biology manuscript, their helper evenspotted

amistakeinareference to an equation. The trial
didn’t always run smoothly, butthe final manu-
scripts were easier toread —and the fees were
modest, at less than US$0.50 per document.
This assistant, as Greene and Pividori
reported in a preprint' on 23 January, is not
a person but an artificial-intelligence (Al
algorithm called GPT-3, first released in
2020. Itis one of the much-hyped generative
Al chatbot-style tools that can churn out

[Jo, Nature, 2023]

convincingly fluent text, whether aske
produce prose, poetry, computer code or
inthescientists’ case —toeditresearch pap|
The most famous of these tools, also kn
aslargelanguage models, or LLMs, is Chat
aversion of GPT-3 that shot to fame afte|
release in November last year because it
made free and easily accessible. Other ge:
ative Als can produce images, or sounds.
“I'm really impressed,” says Pividori, y

EXPLORE

our articles

SUBMIT

& manuscript

information
Review

SEPTEMBER 3, 2024

st v 0 0 = o [OTET

GPT-fabricated scientific
papers on oogle Scholar: Key
features, spread, and
implications for preempting
evidence manipulation

Academic journals, archives, and repositories are seeing an increasing number of
questionable research papers clearly produced using generative Al. They are often created
with widely available, general-purpose Al applications, most likely ChatGPT, and mimic
scientific writing. Google Scholar easily locates and lists these questionable papers alongside
reputable, quality-controlled research. Our analysis of a selection of questionable GPT-
fabricated scientific papers found in Google Scholar shows that many are about applied,
often controversial topics susceptible to disinformation: the environment, health, and
computing. The resulting enhanced potential for malicious manipulation of society’s evidence

base, particularly in politically divisive domains, is a growing conceri.

BJORN EKSTROM

swedish school of Library and Information
Science, University of Bords, Sweden

KRISTOFER ROLF SODERSTROM

Department of Arts and Cultural Sciences,
Lund University, Sweden

BY JUTTA HAIDER

swedieh school of Library and Information

, University of Bords, Swaden

MALTE RODL

Division of Environmental
Communication, Swedish University of
Agricultural Sciences, Sweden

[Haider et al., Harvard K. S. Misinformation Review, 2024]
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LLMs — What can they do?

« Text completion and generation

« Summarization, question answering,
translation, ...

 Intelligent assistants

« Office applications
* Teaching & learning
*  Programming

 Robot control

0 Presentation ¢g v

File Home Insert Draw Desigr

PvO0v 0 |Gy & E

Presentation Title

s

L/ ] Copilot Al generated .

Create a presentation about  why commercial EV charging stations would be valuable for a retail company, including... V4

Benefits of EV Charging Stations for Retailers

Introduction to EV Charging Stations

« Overview of EV technology
« Types of EV charging stations
« Growth of the EV market

Benefits of EV Chargers for Tailwind Traders '

« Enhanced Customer Experience
= Alignment with Sustainability Goals
« Increased Foot Traffic and Sales
- Strengthening Customer Loyalty

Attracting New Customers %
« Creating a competitive advantage in the retail market
« Enhancing brand image and reputation
« Customer loyalty and retention

Supporting Sustainability Goals

« Reducing carbon footprint
« Aligning with corporate social responsibility (CSR)
« Contributing to community sustainability efforts

E* Generate slides

https://www.microsoft.com/de-DE/microsoft-365/copilot?
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LLMs — What can they do?

« Text completion and generation

« Summarization, question answering,
translation, ...

 Intelligent assistants
« Office applications
» Teaching & learning

*  Programming

 Robot control

https://github.com/features/copilot
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LLMs — What can they do?

« Text completion and generation

® Can you bring me a soda?

« Summarization, question answering,
translation, ...

 Intelligent assistants

Office applications i s i oy

@ No, please bring me a lime soda.

Teaching & learning

Programming

Robot control

Robotics in the Age of Generative Al with Vincent
Vanhoucke, Google DeepMind | NVIDIA GTC 2024
https://www.youtube.com/watch?v=vOrhfyMe_EQ
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LLMs — What can they do?

« Text completion and generation

« Summarization, question answering,
translation, ...

 Intelligent assistants

« Office applications
* Teaching & learning
*  Programming

 Robot control

Large <+—--- Stack the blocks on the empty bowil. ®
Language |
Model

l Policy Code

block_names = detect_objects("blocks")

bowl_names = det bjects("bowls")

for bowl_name in bowl_names:
if is_empty(bowl_name): —
empty_bowl = bowl_name
break
objs_to_stack = [empty_bowl] |+ block_names
stack_objects(objs_to_stack)

l def is_empty(name):

def stack_objects(obj_names):

n_obzs = len(obj_names)

for 1 in range(n_objs - 1):
obj@ = obj_names[i + 1]
obj1 = obj_names[i)
pick_place(objo, obj1)

Robotics in the Age of Generative Al with Vincent
Vanhoucke, Google DeepMind | NVIDIA GTC 2024
https://www.youtube.com/watch?v=vOrhfyMe_EQ
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Adapting LLMs — Method 1: Foundation models & fine-tuning

4 » whistle 2.4% h
. sing 1.1% o
- see people 4.6% 0eon
« push the pedals 6.7 % et

|—|
0}
0}
-

= _ have an accident 0.5 % )
[/\(\ ‘ o h

Unstructured Images Q 9 =
Text \_

= oo
Q@
g950 c$ O

Signals

Foundational Model E’E':j é ‘E ’
/

= Fine-tuned The medical report points to a
Structured Data Model «  Atrial fibrillation 5 % oo
<

* Myocardial infarction 3.4 %

* Arrythmia 5.8 % I::JE—:]_
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Adapting LLMs — Method 2: Retrieval-Augmented Generation (RAG)

-

Explicit & Implicit Results

1
I
1
LLM 5
(Chat Model) ; l
Queries :
Natural Language Results i
|
|
: Implicit Results
|
1
LLM - ~ :
Support Agent User Question : 010..010 | Vector ! Similarity
o g (Embedding 011..0011 — 0000 )| Search
App|lcatlon n ! or111..0011
10011..00 ! 10011..00
1....010... i (1)'1'63)1181'"
0100101... :
1.... i 1....
010....010 1 oo
01101011 k. 01001101 D y
. . 01001101 A y
Slide Credits: Stefan Decker o 4 Seol _//
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ExplAlnations

: Study on Al by Wiley with 5.000 researchers

http://wiley.com/en-de/ai-study

nature

Explore content ¥ About the journal v Publish with us ~ Subscribe

re > news > article

NEWS | 04 February 2025 [ ]

How are researchers using AlI?
Survey reveals pros and cons for
science

Despite strong interest in using artificial intelligence to make research faster, easier and
more accessible, researchers say they need more support to navigate its possibilities.

By Miryam Naddaf

vy f =

Researchers think that for some tasks, generative Al tools can already do a better job than humans.
Credit: Getty

Using artificial intelligence (Al) tools for processes such as preparing manuscripts, writing
grantapplications and peer review will become widely accepted within the next two years,
suggestsa survey of nearly 5,000 researchers in more than 70 countries by the publishing
company Wiley.

Well-known: 90% heard of, 81% used it (ChatGPT)
Limited usage: only 45% have used Al in their research process

Limited knowledge: 40-50% unfamiliar with training, policies, best
practices, 41% unsure about available tools

81% have concerns

« around ethics (54%),

« transparency in how they work/are trained (46%),
* level of accuracy (51%)

» information security/privacy (47%)

1"
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http://wiley.com/en-de/ai-study

Roles and tasks in the research publication process

Send / Update Final
Version & Copyright
Statement

5 O1NQG

N e pe

@) g DETIME
Authors = n Reject, Major/Minor Revision
) Ape N
Make Final

@%] Decision &

1o |~ Editor Check '

Meta-Review

- Assign to
Editors reviewers

(MmN

Review & Write
. - Assessment
Reviewers

Typeset &

Publish <
Publisher

create proof
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Author Tasks

Write Paper

Conduct
Experiments

Send / Update Final

Authors (Re) Submit Reject, Major/Minor Revision
p Version & Copyright
cloids Statement
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EXC "Internet of Production” - Smart, Connected Production

“The vision of the Internet of
Production (loP) is to enable a new
level of cross-domain collaboration
by providing semantically adequate
and contextual data from production,
development and usage in real time
at an appropriate granularity.”

https://www.iop.rwth-aachen.de/

© Dr. Martin Riedel
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LLMs in the FAIR Research Data Management Cycle

l% Researcher '_g_é m

(=] . .
560 Project management (Q)x
o) suggest data market

m Funder places/repositories
. consulting on licenses

1]

Publication

g Data stewards
X

(Q.) Central Services
)

x% Choice of accessibility
(]

. identifying sensitive data
. suggesting concepts for data
protection

A

create archival guidelines
. create archival pipelines

66

‘ Access (@ ==

/ -2 Storage

o

, Mt

Choice of storage o
l Structure —
informing about legal conditions 0006

for different storage solutions .
. best practices for established .
solutions, e.g., Coscine

(=]

1]

Bo

suggest naming conventions
suggest storage structure

[Geisler et al., 2024]

Search for resources 1’@)

similar experiments
related publications, datasets
relevant tools, repositories
potential collaborators

Planning

&

< L1 Production

mmm

“

Analysis

g Writing proposals e-—?—-w

. funder-specific text
. job profiles, e.g., data stewards

i
Writing DMPs o

(=]

1]
1]

suggest DMP tool, template

suggest standards m
automatic creation by abstract

help texts on demand g
create data summarization xtx

Data modelling I’% Experiment design x&)

. create model create (;Ioclzum%:\tation scI:he:me
. check for irregularities Su%ﬂez algorithms, analysis
. suggest standard language methods
Data acquisition x%
. create input masks
. declaration of consent text
Preprocessing and % m I’@Je
transformation i Data quality soa
. recommend and implement . suggest dimensions and
format changes metrics
. suggest and produce pipeline, . suggest cleaning methods
e.g., as Jupyter notebook
. suggest methods for feature
selection
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Ejable Accessible |nteroperabla Reusable
Y
LLMs in the FAIR Research Data Management Cycle O @J go O3

&

ﬁj Researcher Search for resources I’% ”
i Writing DMPs 4

[=) i . similar experiments xchx ang (2] (=X-:)
60 Project manageme . related publications, datasets {URRL Writing proposals 553 . suggest DMP tool, template

. relevant tools, repositories o . suggest standards
~ st data. mr«:lrket . potential collaborators . funder-specific text . automatic creation by abstract
Funder places/repositories = - - .
: help texts on demand
Use domain-relevant . create data summarization x>

standards

g Data stewards
X

Describe data with X%

rich metadata ocumentation scheme
_ algorithms, analysis

o methods
L J
"} :
@Use a formal, accessible,

shared language

b Choice of accessibility ]
- Reuse Planning
. identifying sensitive data . create mo
. suggesting concepts for data /}'& [ / . check for incywaniuce
protection
m Access (@ =
(Q\ Archival
T e create archival guidelines _ @
Register (meta)data . create archival pipelines
Storage

. suggest standard langua

. create input masks
declaration of consent text

Analysis
(2]
—
eeeo
Add metadata recommend and
format changes " Include references
066 4l . suggest and produ to other (meta)data methods

. e.g., as Jupyter no
ﬁ N Choice of storage =) +  suggest methods for reature
ructure —

selection
Ll clte ) mratecels ning about legal conditions eeeo
fferent storage solutions . suggest naming conventions

~~~- practices for established . suggest storage structure
solutions, e.g., Coscine

[Geisler et al., 2024]
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The Task: Find or Create an Ontology for Metadata Annotation

Matenal Forming - ESAFORM 2024 Materials Research Forum LLC
Materials Research Proceedings 41 (2024) 1436-1445 https:/fdoi.org/10.21741/9781644903131-159

Predicting fine blanking process signals from sheet metal thickness
MOON Jiyoung"#", GELBICH Daria'?, BECKER Marco'¢, NIEMIETZ Philipp'¢
and BERGS Thomas'?¢®

'Manufacturing Technology Institute MT| of RWTH Aachen University, Campus-Boulevard 30,
52074 Aachen, Germany

*Fraunhofer Institute for Production Technology IPT, Steinbachstr. 17, 52074 Aachen, Germany

. moon@mti.rwth-aachen.de, ®d.gelbich@mti.rwth-aachen.de, “m.becker@mti.rath-aachen.de,
“p.niemietz@mti.rwth-aachen.de, *t.bergs@mti.rwvth-aachen.de

Keywords: Sheet M - deling, CGAN
Mame

Abstract. In sheet m hent of process

conditions and produ rates and the

inaccessibility of the { manufacturing
process, such as force groun d—trUth luable source of

information, containin as well as the

© WZL Toblas Kaufma
] = ‘P'/

complexity of the prog process signals
depend on different i lahEl_data

process signals. which

mean_thickness
scaler_model

M2,M4, M6
-7050.158868533855, -6545 . 1976894580895 , - 7869. 382093213849
-6974.289952503707, -6450. 2257491644905, - 7004 . 185439762875
-6888.948591670646, -6305.549122272035, -6987. 7276024169705
-6751.457746721394, -6118.219682318749, -6766. 739859775819
-6565.683333005749, -5939.763193920102, -6578. 869012704587
-6378.316085990314, -5778.07016807039, -6404 . 416245037385

4.85 -6205.615321967468, -5646. 562328180286, -6231.639715977421
4.85 -6064.323691867901, -5552. 3108442290893, -6885. 741985763209
training_data 4.85 -5960.395467087033, -5498. 973085403063, -5982.132704421241
4.85 -5893,883970595199, -5485, 416242488852, -5921, 408832479124
4.85 -5870.69053169583, -5517.542405219507, -5894. 467360214813
4.85 -5897.609639445589, -5579. 899152752291, -5913. 902163198129
4.85 -5952.995595790824, -5634. 899606358309, -5971.307026071324
4.85 -6014.17204583685, -5665. 853566171, -6020. 791055125605
[Moon et al., 2024] i.gg -6046.391837716967, -5674. 289459888521, -6048 . 577688236898
. |
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Prompting Techniques — Creating Qualitative Answers

Inner Monologue [2] Chain-of-Thought [3]

o

oO

. Solve the task
Have an 1nner

monologue on how by solving
to solve the subtask 1, then
subtask 2,

task first.
Only then give a
final answer.

then give the
final answer.

[2] https://medium.com/contact-research/think-before-you-speak-the-inherent-statelessness-of-large-language-models-ceff8ab20ff1, last accessed 13 Nov, 2023.
[3] J. Wei, X. Wang, D. Schuurmans, M. Bosma, E. Chi, Q. Le, D. Zhou: Chain of thought prompting elicits reasoning in large language models. arXiv

preprint. DOI:https://doi.org/10.48550/arXiv.2201.11903 (2022).

[4] S. Yao, D. Yu, J. Zhao, I. Shafran, T. L. Griffiths, Y. Cao, K. Narasimhan: Tree of Thoughts: Deliberate Problem Solving with Large Language Models. ArXiv
preprint. DOI:https://doi.org/10.48550/arXiv.2305.10601 (2023).

Tree-of-Thought [4]

Propose multiple
solutions for
subtask 1.
Evaluate the
suggestions.
Proceed with
subtask 2 with
the knowledge
from the prior
step. Derive the
final answer.
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https://medium.com/contact-research/think-before-you-speak-the-inherent-statelessness-of-large-language-models-ceff8ab20ff1
https://doi.org/10.48550/arXiv.2201.11903
https://doi.org/10.48550/arXiv.2305.10601

Chain-of-thought for Ontology Creation

©®  pefore defining a custom ontology, it is best to explore existing ontologies in relevant domains like

E DiCozip manufacturing, process monitoring, and generative models. Based on the context of the paper (fine
blanking, sheet metal forming, process signal prediction), we should check for ontologies in the
986058.pdf .
pd following areas:
, o ) 1. Manufacturing Ontologies: Standardized frameworks for representing manufacturing processes,
The zip file (DiCo.zip) is a data set that accompanies the paper
(986058.pdf). tools, and measurements. For example:
You are supposed to be a research assistant that helps the researcher
of the paper to annotate the data set. The outcome that you should * MASON (Manufacturing Service Ontology): Often used in manufacturing process planning

produce is an ontology that explains and defines the data set and the

and monitoring.
results of the paper.

LT T s sl E PR mmesaar g be- e PSL (Process Specification Language): A widely accepted ontology for describing
-which already_ which you would then i A i
apply to the data set. manufacturing and engineering processes.

2. The second most useful result is if yol
fitting to that research are

if you cannot find any existing ontology-

3. As
-for the data set of the researcher. 2. Time Series and Sensor Data Ontologies: These ontologies can cover the time-series process

signals in this context.
Pleas
so that | now which is already existing work, and .

SSN/SOSA (Semantic Sensor Network Ontology): This ontology describes sensors and
what you invented.

e QUDT (Quantities, Units, Dimensions, and Data Types Ontology): Used for defining

measurable quantities like force signals.

observations, which could be a natural fit for the force sensors and process signals.
This is supposed to help the researcher how otherwise has to do the

s Tl 3. Generative Model Ontologies: While less common, there could be emerging ontologies for

machine learning, especially in relation to GANs and time-series prediction.
Please output the ontology as RDF. The definitions you invented as a

list of text. And also give a quick summary of what you did.

+ Next Steps

< 272
0 I will perform a search for suitable existing ontologies in these domains. If | find an applicable
Message ChatGPT
ontology, | can either directly use it or extend .:L:.rith domain-specific vocabulary from the dataset

Slide Credits: Martin Gorz, Stefan Decker
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Chain-of-thought for Ontology Creation

@ Ontology Output (extended with SSN/SOSA and PSL):

DiCo.zip
@prefix ex: <http://example.org/ontology/> .

@prefix psl: <http://www.mel.nist.gov/psl/psl.owls#® .
@prefix sosa: <http://www.w3.org/ns/sosa/> .

986058.pdf @prefix ssn: <http://www.w3.org/ns/ssn/> .

ex:ForceObservation a sosa:0Observation ;
sosa:madeBySensor ex:ForceSensor ;

The zip file (DiCo.zip) is a data set that accompanies the paper sosa:observedProperty ex:Force .

(986058.pdf).

. ex:GeneratedSignal a ex:GeneratedData ;
You are supposed to be a research assistant that helps the researcher ekt sar; CeS e TiRenEss 3
of the paper to annotate the data set. The ocutcome that you should ex:generatedBy ex:CDCGAN ;
produce is an ontology that explains and defines the data set and the BRI THACESEIE] «
results of the paper. ex:FineBlankingProcess a psl:Process ;
1. The most useful result for the researcher would be- psl:hasstage ex:ShearingStage,

g 5 :StrippingSt o
a

pply to the data set.
2. The second most useful result is if you

ex:ForceSensor a ssn:Sensor .

e

*®

:ProcessSignal a ex:Concept ;
ex:belongsToStage ex:ProcessStage ;
L ex:conditionedBy ex:SheetThickness ;
. if you cannot find any existing ontology, - ex:generatedBy ex:CDCGAN ;
ex:hasMeasurement ex:Sensor ;
or the data set of the researcher. psl:belongsToProcess ex:FineBlankingProcess ;
psl:hasParameter ex:SheetThickness .

fitting to that research are

ex:Process5tage a ex:Concept .
so that | now which is already existing work, and

what you invented. ex:Sensor a ex:Concept .

e

*®

:ShearingStage a psl:Stage .
This is supposed to help the researcher how otherwise has to do the

work manually. &

*®

:StrippingStage a psl:Stage .

ex:CDCGAN a ex:Concept .
Please output the ontology as RDF. The definitions you invented as a

list of text. And also give a quick summary of what you did. ex:SheetThickness a ex:Concept,
4’ psl:Parameter ;
<22 s ex:hasValue "4.85 mm" .
@ Message ChatGPT Summary:
I have extended the ontology using the SSN/SOSA framework for sensors and observations and PSL for representing the manufacturing processes. The fine blanking process stages (e.g.. shearing
Slide Credits‘ Martin G('jrz Stefan Decker and stripping) are modeled using PSL while sensor data (e.g.. force measurements) is modeled using SSN/SOSA.
. )
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Chain-of-thought for Ontology Creation

E DiCo.zip
986058.pdf

The zip file (DiCo.zip) is a data set that accompanies the paper
(986058.pdf).

You are supposed to be a research assistant that helps the researcher
of the paper to annotate the data set. The ocutcome that you should

produce is an ontology that explains and defines the data set and the (©) atarile
results of the paper. EEEEEN © waterial
© File Forma’
Material Name
1, The most useful result for the researcher would be- e o Material Type
. . ElsieinescnpEion o Material Composition
which alread t. which you would then o File ID (Persistent Identifier) o Material Properties
o Associated Repository (Repository ID) - "
apply to the data set. o Associated Experiment (Experiment 1D} ke nalli]{Berststenidentifien)
o Associated Temperature Curve(s) (Curve ID) 1

econd most useful result is if yol

1] 1
fitting to that research are / B \

@ Experiment @ TemperatureCurve

*

© DataRepository © Element @ MaterialProperty
3. Asa if you cannot find any existing ontology,- o Experiment Title o Exposure Type
- o Repository Name o Melting Point
o Ex;;ercwme‘;\t Iae:cnptmn o Expnsure ?umtmnt o Repository Type o Samenﬁ Zymhn\ o Boiling Point
for the data set of the researcher. © Date Conducte °© Dx;énspuretempam ure o Access Rights oAtemanN an;e © Thermal Conductivity
o Experiment ID (Persistent Identifier) © Data Points o License @ Pe:c’g‘:tau: er o Specific Heat Capacity
o Researcher(s) ® Curve ID (Persistent Identifier) Repository D (Persistent Identifier) e 9 o Density
o Associated Publication(s) o Associated Material (Material ID) oLt y —

so that | now which is already existing work, and

P N

what you invented.

@ Researcher @ Publication *
o Name o Title (©) patapoint
is i i o Affiliation © Authors
This is supposed to help the researcher how otherwise has to do the o Journal o Time (seconds)
PP P o Contact Information © Publication Date e
work manua"y, o Researcher ID (Persistent Identifier)

® Publication ID (Persistent Identifier)

Please output the ontology as RDF. The definitions you invented as a
list of text. And also give a quick summary of what you did.

v
< 2f2 >
@ Message ChatGPT
Slide Credits: Martin Goérz, Stefan Decker
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Al RDM-Assistant

Al RDM Tool

Al RDM Tool

Managing research data is complex—structuring, annotating, and ensuring
FAIR compliance can be time-consuming. Our tool simplifies this process by
leveraging Al to automatically extract key entities, identify relationships, and
generate structured ontologies and knowledge graphs. With built-in feedback
loops, researchers stay in control, refining outputs to match their needs. Save
time, enhance data interoperability, and streamline your RDM workflow.

LT oTEEEEEEE - . . T
Dataset Biology ¥ W
Wy w

Upload Files Select Domain Set Ontology Preferences

@ @ Mechanical 1
[_j Engineering | _s
ML Paper

'
'
'
I
'
I
X '
' Computer “ il e
Readme |— ' Science 'k
'
I
'
I
'
'

=) r
-\:

Metadata

Documentation

Go to tool o

Slide Credits: Martin Gorz
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Al RDM-Assistant

Al RDM Tool

Documentation Go to teool O
Find or Upload Ontologies
Upload Ontology File
CHOOSE FILES Mo file chosen XML -
Search for Ontologies
iron sheet €|
envo
0 wronsheet
An iron sheet is a mass of iron which has been forged into a roughly planar form of less than & millimetres in thickness.
envo
1  sheet-iron exterior wall
A sheet-iron exterior wall is an exterior wall that is built from sheets of iron.
envo
2  sheet-iron building roof
A sheet-iron building roof is a building roof that is built from sheets of iron.
Selected Ontologies
@B ifc htipsy/standards.buildingsmart.org/IFC/DEV/IFC4/ADD2_TC1/OWL#METAL X
@B emmo  hitpy//emmo.info/emmo#EMMO_494b372¢ cfdf 47d3_adde_Se037c540ded b4
Slide Credits: Martin Gorz
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Al RDM-Assistant

Al RDM Tool

DiCo-R_schneiden_y_seq2_scaled.csv

DiCo-R_schneiden_y_seg3_scaled.csv

M2

W4

Me

ground_truth

label_data

scaler_model

training_data

abstreifen

schneiden

RWTH Aachen University

Fraunhofer Institute for Production Technology IPT

Jiyoung Moon

Daria Gelbich

file object

file object

variable

variable

variable

dataset

dataset

dataset

dataset

processing step

processing step

Organization

QOrganization

Person

Person

Documentation Go to tool O

Slide Credits: Martin Gorz
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Al RDM-Assistant

Al RDM Tool

Upload Dataset

Knowledge Graph

Ontology

Find Ontology

@prefix :

@prefix
@prefix
@prefix

<http://example.org/marie_curie#> .

rdf: <http://www.w3.org/1999/82/22-rdf-syntax-ns#> .
rdfs: <http://www.w3.org/200@/01/rdf-schema#> .

owl: <http://www.w3.org/2082/87/oul#> .

# Classes

:Person rdf:type owl:Class .

:Scientist rdf:type owl:Class ; rdfs:subClassOf :Person .
:NobellLaureate rdf:type owl:Class ; rdfs:subClassOf :Person .
:Award rdf:type owl:Class .

:NobelPrize rdf:type owl:Class ; rdfs:subClassOf :Award .
:FieldofStudy rdf:type owl:Class .

:Physics rdf:type owl:Class ; rdfs:subClassOf :FieldOfStudy .

Entity Recognition

Knowledge Graph and Ontology

Documentation

Go to tool e

Slide Credits: Martin Gorz
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Experiment Design — Grinding in Manufacturing

N
- -

Based on a thesis in cooperation with WZL, RWTH Aachen University

We would like to investigate for grinding in manufacturing, how we can(predict the
grain size of the grinding wheel by using the signal of the acoustic emission of the
grinding wheel and the dressing procedure. What steps in a data science pipeline
would you advise?

Predicting the grain size of a grinding wheel using the signal of the acoustic emission and
the dressing procedure is an interesting data science project. Here are the steps you can

follow in a typical data science pipeline to approach this problem:

1. Problem Definition:

* Clearly define the problem you want to solve. In this case, it is predicting the grain size of

agrinding wheel.
2. Data Collection:

* Collect data related to the acoustic emission signal and the dressing procedure. This
may include historical data, measurements, and records from the manufacturing
process.

3. Data Preprocessing:

* Clean the data by handling missing values, outliers, and noise.

* Transform and normalize the data as necessary.

* Ensure data is in a suitable format for analysis.

4. Feature Engineering:

* Extract relevant features from the acoustic emission signal and dressing procedure data.
This could include statistical measures, frequency domain features, time series features,
and any domain-specific features that might be relevant.

5. Data Splitting:

* Divide the data into training, validation, and testing sets. Cross-validation may also be

used for model tuning.
&. Model Selection:
* Choose appropriate machine learning or statistical models for regression or
classification, depending on the nature of your prediction problem.
7. Model Training:
* Train the selected models using the training data.
&. Model Evaluation:

* Evaluate the model's performance using appropriate evaluation metrics. For regression
tasks, common metrics include Mean Squared Error (MSE), Root Mean Squared Error
(RMSE), and R-squared. For classification, metrics like accuracy, precision, recall, and F1-
score might be used. S Reger

Hyperparameter Tuning:
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Experiment Design — Grinding in Manufacturing

@ Predicting the grain size of a grinding wheel using the signal of the acoustic emission and
the dressing procedure is an interesting data science project. Here are the steps you can

follow in a typical data science pipeline to approach this problem:

ﬂ We would like to investigate for{grinding in manufacturing, how we can'predict the

grain size of the grinding wheel by using the signal of the acoustic emission of the 1. Problem Definition:
grinding Wheel and the dressing procedure. What steps in a data science pipeline * Clearly define the problem you want to solve. In this case, it is predicting the grain size of
agrinding wheel.
would you advise? P
e. This
ng

For the Z-Score method: can you create a Jupyter notebook which applies the z-score
method on a fictive AE signal?

Original AE Signal AE Signal with Outliers Removed
10 1 —— Original AE Signal —— AE Signal {Outliers RBemoved)
7 ing procedure data.
B 1 ime series features,
B 14
% % tion may also be
2 4 2 [ \
= = 0
d =) =
5 g |
_l d psion or
D -
=y S
-3
T T T T T T T T T T T T T T T T T T ics FOr re ression
LH 25 50 I 104 125 1540 175 200 0 25 50 75 100 125 150 175 200 ) g
Time Time kn Squared Error
VIO, AN S UaT O TOT SIS SITICatrom, Tetres Tee-aceuracy, precision, recall, and F1-
score might be used. S Reger
Based on a thesis in cooperation with WZL, RWTH Aachen University Hyperparameter Tuning:

Ao*
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scite_
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Assistant Product

@ What are important data
| stream join algorithms?

0 free prompt(s) left. Start your free trial to get unlimited prompts.

Solutions v

Pricing LogIn m

L  What are important data stream join algorithms? 5

@E Data stream join algorithms are critical for efficiently processing and
integrating continuous streams of data with static or slowly changing

I:EI datasets. These algorithms are particularly relevant in applications such as

*~ real-time data warehousing, online analytical processing, and various data
analytics tasks. Several important classes of data stream join algorithms
have been developed, each addressing specific challenges associated with
the nature of streaming data.

One of the foundational algorithms in this domain is the MESHJOIN
algorithm, which is designed to join continuous data streams with disk-
based master data. This semi-stream join algorithm utilizes a hash join
approach, where the stream acts as the build input and the disk-based
relation serves as the probe input. MESHJOIN has been shown to be
effective in scenarios typical of active data warehouses, where real-time
201). However, it has limitations in handling skewed data distributions,
which is a common characteristic in many real-world applications (Naeem
etal.,, 2017; Naeem et al., 2022).

To address the challenges posed by skewed data, several enhancements
and alternative algorithms have been proposed. For instance, the
CACHEJOIN algorithm focuses on optimizing memory usage and

(] Ref Q) Search Si

@ n]

“_In the literature, a seminal semi-stream join
algorithm MESHJOIN [9] , >>
Sectlon: Introduction

A caching approach to process stream data In
data warehouse
M. Asif Naeem 2014

B1/@0|/@o|®@0
View full text Add to dashboard Cite

“..Among several approaches to RDW, Data
Stream Processing is a crucial component,
handling the continuous incoming information
-3

Sectlon: Introduction

A Multl-way Seml-stream JoIn for a Near-Real-
Time Data Warehouse

M. Asif Nagem, Kim Tung Nguyen?, Gerald
Weber?2 2017

B2@0/@2 &0
View full text Add to dashboard Cite

https://scite.ai
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@ What are important data
| stream join algorithms?

[

Assistant Product

What are important data stream join algorithms? 5

0 free prompt(s) left. Start your free trial to get unlimited prompts.

Solutions v

Pricing LogIn

@E Data stream join algorithms are critical for efficiently processing and

]

~
e

integrating continuous streams of data with static or slowly changing
datasets. These algorithms are particularly relevant in applications such as
real-time data warehousing, online analytical processing, and various data
analytics tasks. Several important classes of data stream join algorithms
have been developed, each addressing specific challenges associated with
the nature of streaming data.

One of the foundational algorithms in this domain is the MESHJOIN
algorithm, which is designed to join continuous data streams with disk-
based master data. This semi-stream join algorithm utilizes a hash join
approach, where the stream acts as the build input and the disk-based
relation serves as the probe input. MESHJOIN has been shown to be
effective in scenarios typical of active data warehouses, where real-time
201). However, it has limitations in handling skewed data distributions,
which is a common characteristic in many real-world applications (Naeem
etal.,, 2017; Naeem et al., 2022).

To address the challenges posed by skewed data, several enhancements
and alternative algorithms have been proposed. For instance, the

Q Search

) Rek
©)

“_In the literature, a seminal semi-strea
algorithm MESHJOIN [9], >>
Sectlon: Introduction

A caching approach to process stream d
data warehouse
M. Asif Naeem’ 2014

B1/@0|/@o|®@0
View full text Add to dashboard Cite

“..Among several approaches to RDW, [
Stream Processing is a crucial compone
handling the continuous incoming infor
-3

Sectlon: Introduction

A Multl-way Seml-stream JoIn for a Near
Time Data Warehouse

M. Asif Nagem1, Kim Tung Nguyen2, Ger:
Weber? 2017

B2@0/@2 &0
View full text Add to dashboard Cite

CACHEJOIN aliori‘lhm focuses on OEtimizinﬁ memoi usaﬁe and

https://scite.ai

Cimg
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ORKG [ C

# Spalten bearbeiten

Die Antwort und die gesammelten Informationen wurden mit einem groBen Sprachmodell erhalten und
kénnen Fehler und Ungenauigkeiten enthalten. Alle Informationen von ORKG Ask miissen sorgfaltig

Uberprift werden.

Antwort (basierend auf Top 5 Papieren)
Kritische Datenstromzusammenschlusseinrichtungen umfassen W-join [1] und MESHJOIN (MESHJOIN)

[2][4]. W-join-Algerithmus begegnen der unendlichen Natur von Datenstromen durch Zusammenschliisse
von Datenstromdateneinheiten, die innerhalb eines Schieberegels liegen und einem SchlieBbedingung
entsprechen. Anwendbar sind diese Algorithmen fiir unterschiedliche Szenarien, beispielsweise fir
bewegliche Objekte oder Umweltverschmutzungssignale [1]. MESHJOIN ist ein Datenstrombasierter
Zusammenschlussalgorithmus fir lebenslanges Datenintegrieren, mit einer kritischen Komponente der
Speicher-Buffer, dessen GréBe sich nach Speicherhaushalt variiert [2][4]. Optimaler Abstimmung ist flr

ORKG Suche  Meine Bibliothek
Ask
Suchanfrage
What are important data stream join
algorithms?
Filter
Jahr
Sprache

Filter hinzufligen...

den maximalen Leistungsrates innerhalb von eingeschrénkten Speichergréen erforderlich, jedoch wird
ein verniinftiger Vorschlag vorgeschlagen, um den Tuning zu vermeiden [2]. Zur Bearbeitung unsicherer

Datenstromquellen (USJ) sind Abtrennmethoden notwendig, um die Antwortgenauigkeit sicherzustellen

und gleichzeitig Effizienz und Leistungsstérke gewéhrleisten [5]. Ihr Translation Al Assistent.

ORKG Ask wird dir von

’ TIB

Antwort Einblicke

Query processing of multi-way stream window joins LU}

TL;DR

A& Hammad, Moustafa « Aref, Walid G. = Elmagarmid, Ahmed @& August 2007 @ 10.1007/00778-006-0017-y i 9

<text>Two new algorithms for W-
join</text>

<text>Zwei neue Algorithmen flir W-
join< ftext>

Comparing global optimization and default settings of stream-based joins

& Naeem, M = Dobbie, G = Weber, G & Marz 2012

https://ask.orkg.org/

<text></text>

(13

@ 10.1007/978-3-642-14559-

910 i Springer Science and Bu
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datasets. These algorithms are particularly reley
real-time data warehousing, online analytical pr
analytics tasks. Several important classes of dai
have been developed, each addressing specific
the nature of streaming data.
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algorithm, which is designed to join continuous
based master data. This semi-stream join algori
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Alle Quellen auswahlen

streamjoins.pdf

O Chat

Data Stream Joins

1Quelle

Suche

Das Dokument "streamjoins.pdf” befasst sich mit der approximativen Berechnung von
gleitenden Fensterjoins Uber Datenstrémen unter Ressourcenbeschrankungen. Es werden
verschiedene Architekturmodelle und Fehlermetriken vorgestellt, darunter eine neu
entwickelte Archiv-Metrik. Der Fokus liegt auf Algorithmen zur Maximierung der Anzahl der
generierten Ergebnis-Tupel unter gegebenen Beschrénkungen. Es werden sowohl optimale
Offline-Algorithmen als auch schnelle Online-Heuristiken prasentiert und anhand van
synthetischen und realen Daten evaluiert. SchlieBlich werden verwandte Arbeiten diskutiert

und zukinftige Forschungsrichtungen aufgezeigt.
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https://notebookim.google.com/

&2 Einstellungen

[ Briefingdokument

[l

®

nem groBen Sprachmodell erhalten und
en von ORKG Ask miissen sorgfaltig
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What are the benefits of taking I-theanine in
combination with caffeine?

Summary of top 4 papers

Copy

A combination of L-theanine and caffeine has been found to improve cognitive performance and
increase subjective alertness (Giesbrecht 2010, Eindther 2010, Haskell 2008, Owen 2008)
This combination has been shown to enhance attention, focus, and accuracy during demanding
cognitive tasks, as well as improve mood and reduce susceptibility to distracting information

(Giesbrecht 2010, Eing

‘Owen 2008). Additionally, the combination of

L-theanine and caffeine has been found to have a different pharmacological profile compared to
caffeine alone, leading to faster reaction times and improved accuracy in various cognitive tasks

(Haskell 2008)
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Paper

1 Filters

The combination of L-theanine and
caffeine improves cognitive performance
and increases subjective alertness

S T.Giesbrecht +3

T Nutritional neuroscience

2010 74 citations  DOI @
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switching but not intersensory attention
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Suzanne J. L. Eindther +3
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Abstract summary
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Das Dokument "streamjoins.pdf” befasst sich mit der approximativen Berechnung von
gleitenden Fensterjoins Uber Datenstrdmen unter Ressourcenbeschrankungen. Es werden
verschiedene Architekturmodelle und Fehlermetriken vorgestellt, darunter eine neu
entwickelte Archiv-Metrik. Der Fokus liegt auf Algorithmen zur Maximierung der Anzahl der
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Did you use generative AI to write this manuscript? ELSEVIE

Generative Al is not an author. These tools should only be used to improve
language and readability, with caution. If you used generative Al or AL-
assisted technology, include the following statement directly before the
references at the end of your manuscript.

Declaration of generative AI and AI-assisted technologies in the
writing process

During the preparation of this work the author(s) used [NAME TOOL /
SERVICE] in order to [REASON]. After using this tool/service, the author(s)
reviewed and edited the content as needed and take(s) full responsibility
for the content of the publication.

R

Al Authorship

Frequently Asked Questions
ACM Policy on Authorship

Can | use generative Al software tools to prepare my manuscript?

Yes, the use of such tools is permitted, subject to the following requirements:

s That these systems do not plagiarize, misrepresent, or falsify content in ACM submissions.

* That the resulting Work in its totality is an accurate representation of the authors’ underlying work and
novel intellectual contributions and is not primarily the result of the tool's generative capabilities.

+ That the authors accept responsibility for the veracity and correctness of all material in their Worlk,

including any computer-generated material.

Computing Machinery

@ Springer

T Large Language Models (LLMs), such as ChatGPT, do not currently satisfy our authorship

criteria (imprint editorial policy link). Notably an attribution of authorship carries with it
accountability for the work, which cannot be effectively applied to LLMs. Use of an LLM
should be properly documented in the Methods section (and if a Methods section is not
available, in a suitable alternative part) of the manuscript. The use of an LLM (or other Al-
tool) for “Al assisted copy editing” purposes does not need to be declared. In this context,
we define the term "Al assisted copy editing” as Al-assisted improvements to human-
generated texts for readability and style, and to ensure that the texts are free of errors in
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ABSTRACT

Knowledge graphs (KGs) play a crucial role in the integration and
organization of heterogeneous data and knowledge, enabling ad-
vanced data analytics and decision-making across various indus-
tries. This vision paper addresses critical challenges in managing
KGs, emphasizing their relevance in integrating information from
disparate sources. We propose the concept of knowledge graph
ecosystems and life cycles to systematically manage tasks, e.g., data
imtegration, standardization, continuous updates, efficient querying,
and provenance tracking. By adopting our approach, organizations
can enhance the accuracy, consistency, and reliability of KGs, thus
improving knowledge management, enabling the extraction of valu-
able insights, and ensuring transparency and accountability.
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1 INTRODUCTION

Nowadays, sharing of high-quality data within data ecosystems is

essential to fostering collaboration, efficiency, innovation, and com-
petitiveness among ecosystem stakeholders [39]. However, data

ecosystems, e.g., in healthcare and biomedical research, are highly

complex, involving a wide range of stakeholders and critical infor-
mation is often dispersed across multiple, disparate sources. This

fragmentation complicates access to the data necessary for gen-
erating insights and enabling advanced applications [10]. In such

ecosystems, data is inherently heterogeneous, multi-modal, volumi-
nous, and sensitive, presenting challenges related to interoperability
and reusability. Additionally, the knowledge needed to describe and

contextualize this data is often fragmented, potentially ambiguous,
and distributed across extensive ontologies and taxonomies, which
often lack mappings between them. A substantial amount of knowl-
edge often remains implicit, captured only in individual expertise

and not documented [34]. Therefore, the challenge of harnessing
distributed data and kmowledge is significant, complex, and extends
well beyond the healthcare domain [1].

Knowledge graphs (KGs) provide a robust solution by integrating
data from disparate sources into a cohesive data structure providing
unified knowledge and data. This integration enables comprehen-
sive insights across data ecosystems. Many articles [27, 42, 48] and
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ABSTRACT

Knowledge graphs (KGs) play a crucial role in the integration and
organization of heterogeneous data and knowledge, enabling ad-
vanced data analytics and decision-making across various indus-
tries. This vision paper addresses critical challenges in managing
KGs, emphasizing their relevance in integrating information from
disparate sources. We propose the concept of knowledge graph
ecosystems and life cycles to systematically manage tasks, e.g., data
imtegration, standardization, continuous updates, efficient querying,
and provenance tracking. By adopting our approach, organizations
can enhance the accuracy, consistency, and reliability of KGs, thus
improving knowledge management, enabling the extraction of valu-
able insights, and ensuring transparency and accountability.
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1 INTRODUCTION

Nowadays, sharing of high-quality data within data ecosystems is

essential to fostering collaboration, efficiency, innovation, and com-
petitiveness among ecosystem stakeholders [39]. However, data

ecosystems, e.g., in healthcare and biomedical research, are highly

complex, involving a wide range of stakeholders and critical infor-
mation is often dispersed across multiple, disparate sources. This

fragmentation complicates access to the data necessary for gen-
erating insights and enabling advanced applications [10]. In such

ecosystems, data is inherently heterogeneous, multi-modal, volumi-
nous, and sensitive, presenting challenges related to interoperability
and reusability. Additionally, the knowledge needed to describe and

contextualize this data is often fragmented, potentially ambiguous,
and distributed across extensive ontologies and taxonomies, which
often lack mappings between them. A substantial amount of knowl-
edge often remains implicit, captured only in individual expertise

and not documented [34]. Therefore, the challenge of harnessing
distributed data and kmowledge is significant, complex, and extends
well beyond the healthcare domain [1].

Knowledge graphs (KGs) provide a robust solution by integrating
data from disparate sources into a cohesive data structure providing
unified knowledge and data. This integration enables comprehen-
sive insights across data ecosystems. Many articles [27, 42, 48] and
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Al use by peer reviewers 4 Springer

Peer reviewers play a vital role in scientific publishing. Their expert evaluations and
recommendations guide editors in their decisions and ensure that published research is
valid, rigorous, and credible. Editors select peer reviewers primarily because of their in-
depth knowledge of the subject matter or methods of the work they are asked to evaluate.
This expertise is invaluable and irreplaceable. Peer reviewers are accountable for the
accuracy and views expressed in their reports, and the peer review process operates on a
principle of mutual trust between authors, reviewers and editors. Despite rapid progress,
generative Al tools have considerable limitations: they can lack up-to-date knowledge and
may produce nonsensical, biased or false information. Manuscripts may also include
sensitive or proprietary information that should not be shared outside the peer review
process. For these reasons we ask that, while Springer Nature explores providing our peer
reviewers with access to safe Al tools, peer reviewers do not upload manuscripts into
generative Al tools.

If any part of the evaluation of the claims made in the manuscript was in any way
supported by an Al tool, we ask peer reviewers to declare the use of such tools
transparently in the peer review report.

-
As a reviewer, can | use generative Al software tools to draft my review or improve the quality of my
review?

Reviewers may not upload confidential ACM submissions into any generative Al or LLM system or any
system managed by a third party which does not promise to maintain the confidentiality of that
information, since the storage, indexing, learning, and utilization of such submissions may viclate the
author’s right to confidentiality. Likewise, reviewers may not upload any confidential information, such as
text, metadata, or identifying information about the authors coentained within their draft review into any
generative Al or LLM system or any system managed by a third party which does not promise to maintain
the confidentiality of that information, as this may also violate the confidentiality and privacy rights and
obligations of the author and reviewer.

However, reviewers may use generative Al or LLM systems to improve the quality and readability of
reviewer reports for the author, provided any and all parts of the review that would potentially identify the
submission, author identities, reviewer identity, or other confidential content is removed prior to

uploading into a generative AL or LLM system that does not promise to maintain the confidentiality of that
information.

Also, reviewers are permitted to use enterprise versions of LLMs or other third party systems which
promise to maintain the confidentiality of uploaded information to draft or improve the readability or
quality of their reviews provided that, in doing so, reviewers do not breach confidentiality and that
reviewers understand that they are responsible for the content of their reviews, including any bias,
inappropriate content, or offensive language contained therein.

Reviewers have an obligation to understand whether the systems that they are using to generate or
improve review content will be training on and/or storing that information. If the reviewer is not confident
that using a particular system will not viclate the ACM Policy on Peer Review or other ACM Publication
Policies, they should not use the system.
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process. For these reasons we ask that, while Springer Nat
reviewers with access to safe Al tools, peer reviewers do n
generative Al tools.
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supported by an Al tool, we ask peer reviewers to declare
transparently in the peer review report.

A News ® FAQ 2+ Register

World Brain Scholar

Al solutions for academic publishers and conference organizers.

Experience our Al-powered peer review assistant Eliza,
now available for free trial for individual reviewers.

Transforming peer review

Reference analysis

Eliza provides a bibliography analysis of papers under review to
reviewers, editors, and conference chairs, offering insight into
the recency of cited works, the impact sceres of cited journals

or conference proceedings, similarity indications, and more. This
helps to assess the relevance and credibility of references, and
offers a deeper understanding of the paper's scholarly context.
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Dynamic review feedback

Done with your draft review? Eliza provides high-quality feedback for
improvement based on your original review text. This ensures that
authors receive constructive and actionable feedback, enhancing

the overall quality and effectiveness of the peer review process.

Search paper content

Editors can utilize Eliza's vector-based search engine to efficiently
search paper content. This enables quick verification of reviewer
comments and easy location of specific information within the paper.

Discuss the paper

Eliza enables in-depth discussicns about research
papers during the peer review by comprehending and
analyzing their content. Engage in interactive Q&A, and
let your sparring partner help you write a great review.

Executive summaries

Once all peer reviews are submitted, Eliza compiles an executive
summary for the editor or conference chair, distilling key points and
insights from each review. This overview empowers editors to make

well-informed decisions quickly. Pre-written snippets allow decision-
makers to write a constructive decision letter with minimal effort.

Human expertise meets Al capability
Peer reviewers are at the center of our mission. Eliza does

not replace human expertise but rather supports it - helping
reviewers write more thorough reviews, more efficiently.

https://www.world-brain-scholar.eu/

=] Signin

-

draft my review or improve the quality of my

5 into any generative AL or LLM system or any

se to maintain the confidentiality of that

itilization of such submissions may viclate the

¢ not upload any confidential information, such as
hors contained within their draft review into any

¢ a third party which does not promise to maintain
violate the confidentiality and privacy rights and

'ms to improve the quality and readability of

rts of the review that would potentially identify the
- confidential content is removed prior to

not promise to maintain the confidentiality of that

i of LLMs or other third party systems which
“mation to draft or improve the readability or
wers do not breach confidentiality and that
zontent of their reviews, including any bias,
therein.

2 systems that they are using to generate or
g that information. If the reviewer is not confident
‘olicy on Peer Review or other ACM Publication

@ Association for
Computing Machinery

46

Prompt or perish — The publication process in times of genAl |

Prof. Sandra Geisler | DSMA | 27.03.2025

©0Ele

INTERNET

OF
PRODUCTION 10

Juniorprofessur
10 fiir Datenstrom-

Management

und -Analyse


http://wiley.com/en-de/ai-study

Sakana.ai - The Al Scientist “to perform research independently.“

@ Idea Generation Experiment Iteration -=§ Paper Write-Up
) LLM Idea/Plan Experiment : Experlm ents ‘_ I Manuscript
. Innovation Template . Template
l l —D- ‘ r Y 2
Text A via
Novelty Check Code A via : | LLM&aider
[ Sem. Scholar ] [ LLM & aider ] [ | el L ] N Y
l l ---- l o . Manuscript

ldea scoring / Experiment Numerical LLM Paper
archiving Exec Script Data/Plots Reviewing

https://sakana.ai/ai-scientist/

Juniorprofessur

47 Prompt or perish — The publication process in times of genAl | *
Prof. Sandra Geisler | DSMA | 27.03.2025 @@@@ I;\Iﬂ.r()Egll}I(}Eﬁgﬁ ‘ 10 i atensron-
1010

und -Analyse

RWTH



Sakana.ai - The Al Scientist “to perform research independently.“

S L

@ Idea Generation

Experiment Iterati

LLM Idea/Plan Experiment

Template

ldea scoring / Experiment Num
archiving Exec Script Data

-
- | O
e

— . g]nl &

Innovation
Novelty Check Code A via
: Sem. Scholar LLM & aider

https://sakana.ai/ai-scien

Al-Scientist Generated Preprint

DUALSCALE DIFFUSION: ADAPTIVE FEATURE BAL-
ANCING FOR LOW-DIMENSIONAL GENERATIVE MOD-
ELS

Anonymous authors
Paper under double-blind review

ABSTRACT

This paper introduces an adaptive dual-scale denoising approach for low-
dimensional diffusion models, addressing the challenge of balancing global struc-
ture and local detail in generated samples. While diffusion models have shown re-
markable success in high-dimensional spaces, their application to low-dimensional
data remains crucial for understanding fundamental model behaviors and address-
ing real-world applications with inherently low-dimensional data. However, in
these spaces, traditional models often struggle to simultaneously capture both
macro-level patterns and fine-grained features, leading to suboptimal sample qual-
ity. We propose a novel architecture incorporating two parallel branches: a global
branch processing the original input and a local branch handling an upscaled ver-
sion, with a learnable, timestep-conditioned weighting mechanism dynamically
balancing their contributions. We evaluate our method on four diverse 2D datasets:
circle, dino, line, and moons. Our results demonstrate significant improvements
in sample quality, with KL divergence reductions of up to 12.8% compared to
the baseline model. The adaptive weighting successfully adjusts the focus be-
tween global and local features across different datasets and denoising stages,
as evidenced by our weight evolution analysis. This work not only enhances
low-dimensional diffusion models but also provides insights that could inform
improvements in higher-dimensional domains, opening new avenues for advancing
generative modeling across various applications.

1 INTRODUCTION

Diffusion models have emerged as a powerful class of generative models, achieving state-of-the-art
results in various domains such as image synthesis, audio generation, and molecular design|Yang|

(2023). While these models have shown remarkable capabilities in capturing complex data
NPT | ar i av LR | o a . i i i 3 5 Iy T IAnAnl -
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Survey on LLMs for Scientific Research

Large Language Models (LLMs) for Scientific Research
Il

(L]

N Writing __Genemﬁun (§ 4.3)

LLM-assisted Peer
e
(§53)

w (§221) D [47, 151], DBLP [155], Link Prediction Models [152, 160, 171]

Inductive Reasoning  Norton [113], Yang et al. [175], Yang et al. [173], Zhong et al. [191],

§222) Zhu et al. [194),Wang et al. [163), Qiu et al. [120]
SciMON [155], MOOSE [174], MCR [145), Qr [115],
FunSearca [130], CHEMREASONER [146], HyroGENIC [193],

Main Trajectory | ResrarcrAcrn [9), LLM-SR [140), SGA [105), AlScmrist [103),

(§ 23.1) MLR-Coprior [84], IGA [141], ScrAcens [41), Scipeatom [121],
MOOSE-Crem [176], VinScr [148], Col [77], Nova [45],
CrcreResEARcHER [167], SciPIP [164]

& 23_:;[‘&“]5 — SocraTic REASONING[30], IDEASYNTH [118], HyPoRerinE [96], LDC [80]

-SuMON [159], Tomaro [174], Qi et al [119), Kumar et al. [68], Tomaro-Crrm [176)

DiscoveryBence [108], DiscoveryWorep [57]

-U.M—based / Expert-based ion; Direct ion / Refe -based Evaluation;
Direct Evaluation / Compari. -based Ex ion; Real Experiment Evaluation

__ Optimizing Experi- ~ HuggingGPT [136), CRISPR-GPT [52]. ChemCrow [15), Coscientist [14], LLM-RDF [131],
mental Design (§ 3.2) AutoGen [168], Li et al [81], Li et al [90]

Data Preparation
(§33.1)

__ Clearning (21, 185), Labeling [153), Feature Engineering [46],
Synthesis [82, 85, 98]

Experiment Execution =~ ChemCrow [15], Coscientist [14], Wang et al. [157], Ramos et al. [124],
and Workflow — ChatDrug [99], DrugAssist [179], ESM-1b [128], ESM-2 [95],
Automation (§ 3.3.2) Ferruz and Hécker [35), He et al. [44]

Data Analysis and Singh et al. [143), Li et al. [79]), MenTaLLLaAMA[172],
Interpretation (§3.33) Dai et al [27), Rasheed et al. [126], Zhao et al. [188], Oliver et al. [114]

TasxBenca [137), DiscoveryWonwo [57], MLAGenTBeNcE [54), AcenTBENcH [100], SpipErz-V [16],
DSBewcn [61], DS-1000 [70], CORE-Bewcn [142], SUPER [13), MLE-Bencn [20], LAB-Bexcs [72],
ScienceAceNTBENCH [24]
Citation Text 5
[ Generation (§ 4.2) — Xing et al. [170], AvtoCiTe [161], BACO [40], Gu and Hahnloser [43], Jung et al. [63]

Related Work Zimmermann et al. [197], Agarwal et al. [3], Hu et al [50], Shi et al. [138], Yu et al. [181],

" Susnjak et al [150), LitLLM [3]. HiReview [50), Nishimura et al. [112]

| Drafting and Writing  August et al. [8], SCICAP [48], ParerRonor [160], Hfargan et al. [56]. CoAurnon (73],
(§ 4.4) AvtoSunvey [165], AT ScrenTist [103]

Benchmarks &

" Evaluation (§45) — ALCE [38), CrreBencn [37)], SciGen [111], SeiXGen [22]

Automated Peer
_ Reviewins G tion . ReviwRomor [162], Reviewsn2 [39), SWIFZT (18], SEA (180, MARG (28], MemaGan [11],
52 Kumar et al. [67], MReD [135], CGI2 [184], CycLeREviEwER [167]
g’f"m:r'::“m — ParmaMacr [101], CocoSciSum [29)
Error Detection &

Ty Vet — ReviewenGPT [97], PaperQAZ [144], ScroraTor [122]

Review Writing
Support — ReviewFrow [149), CARE [198), DocPror [110)
| Benchmarks & ___ MOPRD [94], ORSUM [184], MReD [135], PeerSum [78], NLPeer [33), PrerReap [65],
Evaluation (§ 5.4) ASAP-Review [183], ReviewCrrrique [32), ReviEwen2 [39]

[Luo et al., arxiv 2025]
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Conclusion

/

‘ Support tasks, but with caution

\

‘ Ethical issues: responsibility, accountability, bias,..
\

‘ Training and guidelines needed and requested
/

‘ Higher outputs stressing the research system

/
Incentives for researchers
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