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1. The Background of Al

ATERENES

ARTIFICIAL
INTELLIGENCE
Artificial Intelligence
captures the

imagination of the
world.
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Source: https://blog.bismart.com/en/difference-between-machine-learning-deep-learnin
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Language
Processing

DIFFERENT LEVELS AT WHICH
MACHINES PROCESS AND
UNDERSTAND LANGUAGES

Phonetical and
Phonological

Morphological

Lexical

Syntactic

understanding the patterns
present in the sound and speeches

understanding the structure of
the words and the systematic
relations

understanding the part of speech

understanding the structure of
the sentence

understanding the literal meaning
of the words, phrases, and
sentences

understanding units larger than a
single sentence

real-world knowledge to
understand the bigger context of
the sentence
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The Machine Learning Training Process
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Try different
algorithms &

settings
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Phase 2: Evaluation

The Machine Learning Scoring Process
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Machine Learning

Can train on lesser data

Gives lesser accuracy

Machine Learning

Takes less time to train

Weather?

Sun Rain
Cloud

| Hungry? '

Trains on CPU

Limited tuning capabilities

Deep Learning

Requires large data

Decision tree

Deep Learning

r N

Provides high accuracy

-
L~ L~
>< ><
v e
><§ ><S. Takes longer to train
— /< / ) Requires GPU to train properly
Input hidden output

Can be tuned in various

layer neurons layer
Y Y different ways.
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2. About ChatGPT

BIRS ChatGPT

“ChatGPT is a member of
the generative pre-trained
transformer (GPT) family
__oflanguage models.”
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&% Microsoft Bing

Generative LLM +
Search

Qo @ e

) Attempting to reconne

4

Welcome to the new Bing

Your Al-powered answer engine
% Ask complex questions Get better answers % Get creative inspiration

“What are some meals | can make for my
picky toddler who only eats orange-colored
food?"

“What are the pros and cons of the top 3 "Write a haiku about crocodiles in outer
selling pet vacuums?" space in the voice of a pirate”

Let's learn together. Bing is powered by Al, so surprises and mistakes
are possible. Make sure to check the facts, and share feedback so we
can learn and improve!

Generative LLM

@OpenAI

ChatGPT 3.5

“Tend to hallucinatel!l”
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Welcome to the new Bing

Your Al-powered answer engine

ChatGPT 3.5

% Ask complex questions Get better answers % Get creative inspiration

"What are some meals | can make for my
picky toddler who only eats orange-colored
food?"

"What are the pros and cons of the top 3 "Write a haiku about crocodiles in outer
selling pet vacuums?” space in the voice of a pirate”

OpenAl

Let's learn together. Bing is powered by Al, so surprises and mistakes ( :ha-tG P | 4'0

are possible. Make sure to check the facts, and share feedback so we
can learn and improve!
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Welcome to the new Elicit

Find insights across 200
million research papers
with GPT-4

Elicit is an Al research assistant that helps you gather insights
from across the research literature.

Join the Waitlist

Currently in private beta

Home About Contact News 8log

1 consensus

Evidence-Based Answers, Faster

Create An Account
To Start Searching

&% Microsoft Bing

Generative LLM +
Search

Qo @ e

) Attempting to reconnect...

L

Welcome to the new Bing

Your Al-powered answer engine

#, Ask complex questions Get better answers % Get creative inspiration

“What are some meals | can make for m, " ;
Y “What are the pros and cons of the top 3 "Write a haiku about crocodiles in outer

picky toddler who only eats orange-colored ' 2 .

il selling pet vacuums? space in the voice of a pirate

Let's learn together. Bing is powered by Al, so surprises and mistakes
are possible. Make sure to check the facts, and share feedback so we
can learn and improve!

grammarlyGO

Generative LLM

@OpenAI

ChatGPT 3.5

OpenAl

ChatGPT4.0
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LOOk at the MY0291&0CID=MY0291&q=Bing+Al&showconv=1&setlang=en LOOk at the
references %> meRnnan references

> The same question

Welcome to the new Bin goes 1o
Your Al-powered copilot for the/web ASS|Sta th by SCIte

@ Ask complex questions

"What are some meals | can make for my
picky toddler who only eats orange-colored
food?"

"Write a haiku about crocodiles in outer
space in the voice of a pirate”

{ New topic (=) Ask me anything... )i
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«~ Generating answers for you..
| found a few articles on the topic of sunlight exposure and human health. Here are some of the most
cited ones:
1. “Systematic review of light exposure impact on human circadian rhythm”
2. “Sunlight exposure: Do health benefits outweigh harm?” 2
3. “Benefits of Sunlight: A Bright Spot for Human Health” 3
| hope this helps!
Learn more: 1. pubmed.ncbi.nim.nih.gov 2. sciencedirect.com 3. ehp.niehs.nih.gov 10f20 ®
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@ Springer Link aSS I St | n
Home > Regional Environmental Change > Article CO m p re h e n d I n g

a paper

Original Article | Open Access | Published: 13 November 2020

A 500-year history of forest fires in Sala area, central
Sweden, shows the earliest known onset of fire
SUPpreSSion in scandinaVia Avoid The commaon mistakes - ~

Guilherme Alexandre Stecher Justiniano Pinto, Mats Niklasson, Nina Ryzhkova & Igor Drobyshey &

) ) ! y ) Sections Figures References
Regional Environmental Change 20, Article number: 130 (2020) \ Cite this article

Kelerences

-~

2281 Accesses l 7 Citations 4 Altmetric ] Metrics

Acknowledgments
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) . . . p ; . Author information
I'he Sala fire in the Vistmanland County of central Sweden that burned about 14,000 ha in
2014 has been the largest fire recorded in the modern history of Sweden. To understand the Ethics declarations
long-term fire history of this area, we dendrochronologically dated fire scars on Scots pine Additional information
(Pinus sylvestris L.) trees (live and deadwood) to reconstruct the fire cycle and fire occurrence Rights and permissions
in the area affected by the 2014 fire. We identified 64 fire years, using a total of 378 pine

About this article
samples. The earliest reconstructed fire dated back to 1113 AD. The spatial reconstruction -

extended over the period of 1480-2018 AD. Lower levels of fire activity (fire cycle, FC = 43
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"Explain quantum computing in
simple terms™ =

"Got any creative ideas fora 10
year old’s birthday?" =

"How do | make an HTTP request
in Javascript?" =

Upgrade to Plus

Settings

Get help Send a message

Log out

ory of forest fires ir 0 A 500-year history of forest fires in ® Spati
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ChatG

4

Capabilities

Remembers what user said
earlier in the conversation

Allows user to provide follow-up
corrections

Trained to decline inappropriate
requests

And now let's use

ChatGPT3.5

TN

Limitations

May occasionally generate
incorrect information

May occasionally produce
harmful instructions or biased
content

Limited knowledge of world and
events after 2021
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[ Nigeria's Agriculture and C

[ Impact of Climate and Land

Clear conversations

Upgrade to Plus

Settings

Get help

Log out

Examples

"Explain guantum computing in
simple terms" =

"Got any creative ideas fora 10
year old’s birthday?" =

"How do | make an HTTP request

in Javascript?" =

ChatGPT

4

Capabilities

Remembers what user said
earlier in the conversation

Allows user to provide follow-up
corrections

Trained to decline inappropriate
requests
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Limitations

May occasionally generate
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May occasionally produce
harmful instructions or biased
content

Limited knowledge of world and
events after 2021



Original title:

A 500-year history of forest fires in Sala area,
central Swedan, shows the earliest known onset
of fire suppression in Scandinavia

ChatGPT generated title:

Reconstructing the fire history of Sala, Swedan:
early onset of fire suppression and its impact
on fire occurrence and climate drivers

WriteFull generated title:
Dendrochronological analysis of the Sala fire in
the Vastmandland Country, Central Swedan’

Generate a new title
for the published

Paper
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A 500-year history of forest fires in Sala area, central Swedan, shows the
earliest known onset of fire suppression in Scandinavia

ChatGPT generated title: General Methoo

Reconstructing the fire history of Sala, Swedan: early onset of fire
suppression and its impact on fire occurrence and climate drivers

WriteFull generated title: Specific Method

Dendrochronological analysis of the Sala fire in the Vastmandland
Country, Central Swedan’
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Original title:

A stochastic numerical approach for a class of singular singularly
perturpbed system

ChatGPT generated title: Solving Something

Neuro-evolutionary scheme for solving singularly perturbed boundary
value problems: utilizing feed-forward artificial neural networks and
particle swarm optimization with interior-point algorithm

Method-Solving a
WriteFull generated title: Problem

A neuro-evolutionary method for solving singular singularly perturbed
boundary value problems




Things to take note about using Al tools

1. Check the sources > Literature review

2. Understand your preferred > Comprehending a

paper

3- Ta I(e note O-F the aS the tOO| :IicrosoftlEditor ves
depends on its training > Generating options et o |
Quillbot yes

better decision
5. Check the T&C > Privacy

6. Understand the difference between Al-generated contents
versus human-written contents > Detector

7. Check the new policies > About using Al tools, specifically
ChatGPT in publishing or acknowledgement

Dashboard - monitor academic language skill

variable

suggestions per 100 words

— >

Can they use your data?

ChatGPT / OpenAl yes

—

Style and tone
Creativity

Accuracy

1.
2.
3. Cohesion and organization
4.
5.

Emotional intelligence

Siobhan O'Connor*' 2 =i, ChatGPT " =

i ar, ) Nurse Education in Practice
Sselles 0 Volumess, January 2023 , 103537 g EF

ELSEVIER

Editori. al

Open artificial intelligence platforms in nursing

education: Tools for academic progress or

abuse?
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Tool-centric

A model of the research workflow

funding & project management

preparation
assessed/evaluated  @SS€SsmMent ¥

data collection,

ana |YSIS experimenting & analyzing
also including sharing . e A including reference
pesanddaases  Publication ___ writing (i ya el
Source:

https://figshare.com/articles/presentation/Changing_research_w
orkflows_-
_opportunities_for_researchers_librarians_and_publishers/4609423

Skill-centric

e

I

4

publishing

authoring outreaching
find the find the find the
questions channels  audiences
Source:

https://www.frontiersin.org/articles/10.3389/fninf.2013.00052/full
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A research skill of extended workflow
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authoring publishing outreaching

find the find the find the
questions channels  audiences



A research skill of extended workflow

An upgraded
Research Publication Workflow

Assess = SCite_ /o

3

| -
:SS':agr.a|cy -+ Comprehend Author
+ . writefull  outreaching
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Draw

find the
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You mind, We Graph.



A.l.-aided
applications for
Research Support

SEARCH: Literature discovery
ASSESS: Literature review

Eniesi-EE=la. prognostic parameter (Table 53 and S4; see below)...."

Lysyl Oxidase Is Essential for Hypoxia-Induced Metastasis #

Janine T. Erler?, Kevin L. Bennewith?, Monica Nicolau?, Nadja Dornhéfer4, Christina S. Kong®, Quynh-Thu Le®, Jen-Tsan Ashley Chi”, Stefanie S. Jeffrey®, Amato J. Giaccia®

Abstract: Metastasis is a multistep process responsible for most cancer deaths, and it can be influenced by both the immediate microenvironment (cell-cell or cell-matrix interactions)
and the extended tumour microenvironment (for example vascularization). Hypoxia (low oxygen) is clinically associated with metastasis and poor patient outcome, although the
underlying processes remain unclear. Microarray studies have shown the expression of lysyl oxidase (LOX) to be elevated in hypoxic human tumour cells. Paradoxically, LO...

Expand abstract v

Editorial notices v

Search citation statements () Cited by 1,136 publications (1,204 citation statements) References 27 publications

Context, author(s), titl... Q

Paper Section: “..Treatment of established tumors with BAPN (100 mg/kg/BW ip qd) reduced significant collagen cross-linking in
Order By: Relevance . Results the tumor ECM (Supplementary Figure S2 ). In contrast to previous studies that reported a solid reduction of
growth in various tumor models [ 22 - 25 ], treatment with BAPN reduced tumor growth only in the 4T1 model,
while three models (MT6, EMT6, and E0771) did not respond with a change in growth rate and growth of LLC
tumors was even strongly increased (Fig. 3a)...."

Paper Sections © @ contrasting (Confidence: 99%) flag classification
Paper Section: “...Previous studies have reported a solid and consistent anti-tumor effect of LOX(L) inhibition in a variety of
Intro 208 Discussion different tumor models [ 23 - 26 |. Baker et al have demonstrated that the proliferative effect of lysyl oxidases is
caused by increased tissue stiffness and subsequently enhanced FAK signaling [ 28 ]....”
& Methods 26 geeal
@ mentioning (Confidence: 90%) flag classitication
@ Results 93 LOX-catalyzed Collagen Stabilization Is a Proximal Cause for Intrinsic Resistance to
: ; Chemotherapy
Discussion 292
u Rossow, Veitl, Vorlova et al, 2018
Other sections 498 Oncogene
B3 @0 @388 00
View full text Add to dashboard
Citation Types ©
Supporting Paper Section: “...0pposite to all other survival analyses, this effect was predominantely due to ER positive cases, with only a
Mentioning Discussion weak trend in ER negative patients. In contrast to a previous report, LOX expression was not significantly

associated with the overall survival, which may, at least in part, be due to the smaller number of patients in the
Contrasting present study [3] . The prognostic power of LOX expression was more pronounced with respect to metastasis-
free survival than overall survival also in that previous study [3] ..."

Unclassified

@ contrasting (Confidence: 99%) flag classification

Paper Section: “...In contrast to a previous report, LOX expression was not significantly associated with the overall survival, which
Discussion may, at least in part, be due to the smaller number of patients in the present study [3] . The prognostic power of
Year Published LOX expression was more pronounced with respect to metastasis-free survival than overall survival also in that

previous study [3] . Finally, in multivariable Cox proportional hazards regression analyses of the DFS and MFS of
the variables LOX expression, G473A genotype and ER status, LOX expression was a potent independent
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applications for
Research Support

scnolaicy

COMPREHEND: Literature review
AUTHOR: Manuscript writing
PROMOQOTE: Research outreach

Key concepts

Assistance Publique des Hopitaux de Marseille desorption ionization
carbapenemase-producing Enterobacteriaceae
Pseudomonas massiliensis

Abstract

Institut de Recherche po

®Culturomics has permitted discovery of hundreds of new bacterial species isolated from the human microbiome. ®Profiles generated
desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry have been added to the mass spectrometer database used in cl
We retrospectively collected raw data from MALDI-TOF mass spectrometry used routinely in our laboratory in Marseille, France, duri
and analyzed 165 rDNA sequencing results from misidentified strains. During the study period, ®744 species were identified from clin
were species first isolated from culturomics. This collection involved 105 clinical specimens, accounting for 98 patients. In 64 cases, is
considered clinically relevant. MALDITOF mass spectrometry was ®able to identify the species in 95.2% of the 105 specimens. While

of the bacterial repertoire associated with humans, culturomics studies also enlarge the spectrum of prokaryotes involved in infectiou
Scholarcy highlights
e Culturomics has permitted discovery of hundreds of new bacterial species isolated from the human microbiome

* The creation of new spectra enabled us to increment our MALDI-TOF mass spectrometry database used for clinical microk

of bacterial species first isolated as a part of culturomics studies and improving the accuracy of diagnosis of infectious dise
* We identified 744 unique bacterial species correctly using MALDI-TOF mass spectrometry

* Routine Identification of Species Isclated as Part of Culturomics Studies Among the 351,937 bacterial identifications perfc

study period, we identified species first isolated from culturomics studies in 105 clinical specimens, accounting for 98 patic

This work constitutes the proof of concept that exploration of the repertoire of commensal bacteria enables identification
in clinical microbiology

¢ |ldentification of 9 strains using 165 rDNA sequencing, accounting for 5 species, confirmed the initial recognition by MALL
(Table 2). These results strengthen our belief that identifying commensal microbes provides a valuable contribution to clin

by the decrease in the number of unidentified colonies by MALDI-TOF mass spectrometry over time (Figure)
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| . . .F Home 1A &t RERE e Bt RH Eozill  \Writefull Q == 9 HA
applications tor 5 B < Q J
Full Edit  Check Check Revise with Sentence Language  Title  Paraphraser About
R e S e a r C h S l l p p O rt Mode ~ Document Paragraph = Track Changes Palette  Search Generator v Writefull
L/
L [ 161 141 121 151 121 141 [6] 181 [0l 121 114 161 1181 1200 1221 124 (261 128 (300 |32 (34}, |36] 138] (401 |42 a
£ 8 Writefull vox
-
- j writefull =
- Fire Effects on Forest Composition: A Case Study of California 16 REMAINING 0 ACCEPTED 0 DISMISSED
- Abstract Forest sampling was carried out in central
" This study considers the effect of dryness and fire on the composition of forests. | California, which has seen a of
z Forest sampling was carried out in central California, which has seen a great quantity wildfires @ years_
N of wildfires over the last years. The history and area of forest fires has been carefully
- chosen and its composition has been carefully studied. The results showed, that forest Forest sampling was carried out in central
- heterogeneity differed greatly between forest that were and were not impacted b . . .
@ geneity & ,y o ) P ¥ California, which has seen a large number of
- fires. It was found that fire intensity significantly affected variables such as tree
- density, species diversity and the spread of unburned patches. While fire intensity has wildfires in recent years.
2 some sort of huge impact on the severity of each of these, even relatively small fires
- showed dramatic effects on heterogeneity. Future research should aim to uncover the ACCEPT DisMiss
z predictive character of different composition characteristics. Studies have found that
. ; forest fires have a synclinal character, meaning that if a forest has a history of fires, it
W r I e l I - is more likely to become flammable again. The characteristics of the forest The history and area of forest fires been
= composition can be used to assess the susceptibility to history and also the fire . ..
& posttiol o v v Y . . carefully chosen and its composition has been
- susceptibility of forests. California is a ¢lassical example area to continue studying.
- carefully studied.
5 Background
g18 - #18 3377EF 3 =EXEH &EBHIE —tEERE B B - —/—b——+ 80%

AUTHOR: Manuscript proofreading
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Automation Augmentation

Replace human intelligence with Augment human intelligence
artificial intelligence. with artificial intelligence.

Source: https://medium.com/aixdesign/automation-vs-augmentation-%EF%B87%8F-in-ai-designing-
mixed-initiative-user-interfaces-82ecf70dfa2é



Optlm 1Z€ the contrasting mindsets for using Al

Automation Augmentation

& 8
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Can often attain capability
and Intelligence levels higher
than what can be achieved by
only machine or only human

s Capability and intelligence
levels limited to what can be
D achieved only by machine

CJe-

yeah,*~'®
science! |

Source: https://news.smu.edu.sg/news/2022/09/19/implications-automation-augmentation-and-ai-
jobs-we-do
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Automation

é) _— Capability and intelligence
" levels limited to what can be
D achieved only by machine
0 I ' '
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Source: https://news.smu.edu.sg/news/2022/09/19/implications-automation-augmentation-and-ai-
jobs-we-do
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Augmentation
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science!

bu Can often attain capability
and Intelligence levels higher
than what can be achieved by
only machine or only human

e

Human-robot
Interaction

Source: https://news.smu.edu.sg/news/2022/09/19/implications-automation-augmentation-and-ai-
jobs-we-do
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Three human constraints without Al

1. Limited lifespan
2. Learningrate
3. Social network sizes _

yecl .
science!

o ¥



3. The Future of Science: Transdisciplinary

T-Shaped Skills

Breadth of experience, knowledge & skills

Depth of high-level ye a h ,
expertise in one discipline ® '
science.
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“The greatest danger in times of turbulence is not the

turbulence: itis to act with yesterday’s logic.”
Peter Drucker

“Without changing our pattern of thought, we will not be
able to solve the problems we created with our current

pattern of thought.”
Albert Einstein

“We do not see things as they are. We see things as we

1

are.
Anais Nin

“The main power base of paradigms may be in the fact
that they are taken for granted and not explicitly

questioned.”
Johan Arndt



« Natural Sciences (e.g. physics, chemistry, biology, ....)
» Social Sciences (e.g. economics, history, anthropogy, ....)
* Formal Sciences(e.g. mathematics, computer science, ....)

)

* Avirtual replica of a physical object,
system, or process

Ditferent types of system

It is created using real-time data from

‘ / sensors and other sources

Digital Twin

It simulates the bahavior,
performance, and other
characteristics of the physical object
or system




Digital Twin

Educators > a better
transdisciplinary
approach of teaching

Researchers > a better
transdisciplinary solution
to world issues




Digital Twin

Educators > a better
transdisciplinary
approach of teaching

Researchers > a better
transdisciplinary solution
to world issues
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T-Shaped Skills

Breadth of experience, knowledge & skills
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Depth of high-level
expertise in one discipline
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11 Emerging Scientific Fields That Everyone
Should Know About
By George Dvorsky Published February 27, 2013 | Comments (116) \ o @ @ @

There was a time when science could be broken down into neat-and-tidy

Neuroparasitology
Quantum Biology
Exo-meteorology
Nutrigenomics
Cliodynamics

Synthetic Biology
Recombinant Memetics
Computational Social Science
Cognitive Economics
Organic Electronics
Quantitative Biology

disciplines — straightforward things like biology, chemistry, physics, and
astronomy. But as science advances, these fields are becoming increasingly
specialized and interdisciplinary, leading to entirely new avenues of inquiry.

Here are 11 emerging scientific fields you should know about.

Top image: An artistic impression of HD 189733b, an exoplanet whose
atmosphere is being blown off by its sun's solar flares. It's a discovery that
was made possible by the emerging field of exo-meteorology. Source:
Hubble Space Telescope.
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