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AUN: Kappel and Holmen, Frontiers in Communication (2019)
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QUANTUM SIMULATION
Floquet Hamiltonian engineering of an isolated
many-body spin system
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Annika Tebben', David Grimshand?’, Gerhard Ziirn', Matthias Weidemller'*
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Sebastian Geier, Nithiwadee Thaicharoen, Clément
Hainaut, Titus Franz, Andre Salzinger, Annika Tebben,
David Grimshandl, Gerhard Zirn, Matthias Weidemdiller.
Floquet Hamiltonian engineering of an isolated
many-body spin system. Science, 2021: 374 (6571): 1149
DOI: 10.1126/science.abd9547

YouTube Faculty of Science, Chiang Mai University
Science CMU Official www.facebook.com/science.cmu

Controlling interactions is the key element for the quantum engineering of many-body systems. Using
time-periodic driving, a naturally given many-body Hamiltonian of a closed quantum system can be
transformed into an effective target Hamiltonian that exhibits vastly different dynamics. We
demonstrate such Floquet engineering with a system of spins represented by Rydberg states in an
ultracold atomic gas. By applying a sequence of spin manipulations, we change the symmetry properties
of the effective Heisenberg XYZ Hamiltonian. As a consequence, the relaxation behavior of the total spin
is drastically modified. The observed dynamics can be qualitatively captured by a semiclassical
simulation. Engineering a wide range of Hamiltonians opens vast opportunities for implementing
quantum simulation of nonequilibrium dynamics in a single experimental setting.
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oxidation of various alcohols in alkali mediums

Suwaphid Themsirimongkon *, Paralee Waenkaew *, Li Fang *, Jaroon Jakmunee ",
Budsabong Kuntalue *, Surasak Kuimalee °, Surin Saipanya ™
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Scienci. Chisng Mu Unfversily, Chiang Mal, 200, Thailand
o University, Chiang Mal, 50200, Thalland

ABSTRACT

Developing a comprehensive strategy and superior catalysts for alcshol cxidation Is essential ar real applications
of direct aloohol fisel cells. By adding palldium (Pd) onto the nickel (NI} nanoparticles loaded on a mixed
multiwalled carbon nanotubes (CNTs) and carbon black (CB) support by a reduction method with 10 wi%: Pd and
10 wrt NI, various welght ratios carbon compasitons of PA-xCNT-NLyCB catalyst materials (x and y — 1-2)
were also studied. Well dispersed i with particle sizes of 3.3 and 5.5 nm were present an
the 1CNT-NI2CH and 1CNT.3CB compasite. supports, respectively. X.ray photoelectron spectroscapy (XPS)
analysis indicated that Pd exhibles a metallic palladium surface state with some fraction of MIO and MI(OH),
species. Alechal addation e, methanal, ethanal, and iso-propanc] in alkaline electrobytes was investigated by
electrochemical memsurements ard analysks. Compared with single carbon catalysts, e.g., PA-CNT and Pd-CB
catalysts, in stsdies invelving methanol, ethanol and isopropancd cxidation, most Pd-xCNT-NiyCB catalysts
show mgh activiry. The best performance obtalned by Pd.1CNT-Ni-208 could be related to the increased kinetics

presence of the mechanism and electronic effect, resulting in a Pd and NI

alloy with a small ameunt of NI{OH)z in the xCNT-Ni-yCB compasite support surfaces.

1. Introduction

Recently, researchers have been developing direct aloohol fuel cells
(DAFCS) as an alterrsative fuel for producing electrical energy [1-41.
Compared with hydrogen, alcabel fuel cell technologies exhibit several
advantages, which are predominantly due to their ecological
appeoachability, high volumetric energy dersity and ease of storage and
transport. The fuels of these fuel cells are small- molecule akohals, such
as methanol, ethanol, propancl, ethylene glyeal, and glyceral [1,2,4].

Hz fisel show greater electrical activity than that of DAFCS because the
oxidation kinetics of any aleahol is slowes. However, DMFCs that
function in alkaline media are also attracting increasing industrial
attention owing to effective expansions in anion-exchange membrane
production [1,3,51. Moreover, alkaline operation exhibits multiple ad-
vantages, incliding the e of both catalytic noble and non-noble metal
materials, improved kinetics of the catalyst, low anodic oves-voltages
and reduced material comosion.

Developing more efficient anode electro-catalysts for DAFCs is

Direct methanol fuel cells (DMPC), the most common L
firel cells, are marketable for high-power applications [2,%,5]. Same
disadvantages of commercial DMFCs are CO paisoning on Pr-based
catalysts, methanal crossover, membrane degradation, and catalyst
cormasion [1-3,51. Other types of aleobol could involve similar prob-
lems. With similar catalysts, proton excharsge membrane fuel cells using

* Coresponding authar.
E-mail address: surln it h (5. Saipanya).

y being 1 . Lower cell voltages and high Pr loading
catalysts are necessary for applications with a long lifetime [
Moreoves, due to the high texicity of methanal, it is expected that other
alenhols with high pawer will be used in DAFCs. Certainly, some higher
madecular weight alcobols provide water solubility, low harmfulness,
high bailing point and high specific energy [1,2,5]. Same aleohals can be

Received 8 May 2003; Received in revised form & December 2023; Accepted 15 December 2003

Available anline 8 January 2024
096195348 2024 Elsevier Led. All rights reserved.
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Public speaking

“Traditionally means the act of speaking face to face to a
live audience.”

“Today it includes any forms of speaking to an audience,
including pre-recorded speech delivered over great
distance by means of technology.”



Formal Informal

1. It sounds polite. 1. It sounds friendly.
2. The content shared is

) S 2. The content shared expresses
impersonal and objective.

one’s personality and is often
subjective.

3. Abides by the rules of

standard language. 3. Need not strictly adhere to

the rules of standard language.
4. Follow an introduction- 4. Need not follow any concrete
body-conclusion structure. structure.

Today we will focus on formal public speaking.
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Activity
Communicator vs. Audience



AMN1 Communicator vs. Audience
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Communicators Audiences Topics
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Activity: What NOT to do & TO DO
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4 body language tips

https://www.youtube.com/watch?v=ZK3|SXYBNak


https://www.youtube.com/watch?v=ZK3jSXYBNak

Have you ever made any of these non-professional fashion *fopaux?”
Use this guide to find out what's NOT appropriate to weer in any professional setting.

Don’t be embarrassed by making any of theee mistakes at your next Job Fair or interview.

20 i

https://www.tarleton.edu/careerservices/students/dress-to-impress/

SUNGLASSES

CASUAL SHIRT
AND SHORTS

CAREER SERVICES

UNPROFESSIONAL
SHOES

‘\
N

3

;',';_ﬂ

ROLLED UP
SLEEVES

What you wear is non-verbal
communication

BUSINESS

PROFESSIONAL

LIGHT BUTTON-

UP SMIRT

PRESSED SUIT

PORTFOLIO

NO BULKY
JEWELRY

APPROPRIATE
LENGTH SKIRT

POLISHED, CLOSED-
TOE SHOES

BUSINESS
PROFESSIONAL

BUSINESS
CASUAL

POLISHED SHORS

BUSINESS
CASUAL

-

A

QUTTON-UP
SHIRT

MATCHING BELT
AND SHOES

PRESSED
sLACKS

Business Professional and Business
Casusl Attiee for your upcoming
canser oventa.

For interviews, always
choose Buminess Professional attire.



Presentation
Skills

Effective Slide Presentation
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Works like magic

ingerg _—

Far more accurate

Ignores unintended touches

a d ) Multi-finger gestures
— ( 4

Patented !

not so smart

Rlch HTML emaul

Revolutionary User Interfaces Rich HTML ¢

Safari web browser

First fully usable H1

Google Maps

Maps, satellite, directior

Widgets

Weather and Stocks

Wi-Fi + EDGE networkmg

Automatically detects ar

Click Wheel Multi-Touch




aznﬂﬁﬂﬁgné’faD
v A o
,—. lanwinada )
of a good

AUAIRI )
presentation

/ I_. w%’auﬁaz%’ma‘l@

Hngau Hndau
Hngau It

C 4291001
laildn29nwus
o)
wazinuly
lvArdany
LNuUUsElensn
( Tdaranuslvg]
( Todinaiu

Top 10
characteristics




VBULULUT: ATLIDINIANAZ VDY

(. G Theme wuuil

NINNTJ

206390
Ceminars in

Taidun19nns 27

42



VBLLUZUN: ATUIDIN1ANAZVDINU

CcMU Cla @ & DSNC

Doi Suthep Nature Center

................... e S —— I I |e| I .e LLUU“
. R ~ ! -‘/
-

lasvalsasivassAlazwoul
LLKAVISBUSSSSNBIAINEN

X 1494015
(ERER TR BEE (LT

VS

SOVA1dNS191SH aS.US:FNS IVAAWMUIVA

AUGSSSUBIGINY1028FINWLIDAUWSELAYSTY
AfUSINEIAEAS UKIINE1auLTGavIKkU

Taildunnenns 22

43



NANLAYINDNHTN
81U810 Script font

GoNYSTMUUE

* Arial

* Aptos

* Calibri

* Helvetica

® TH SarabunPSK

T for readability
flvoid script fonls in your presentalion!
Why?

They are hard lo read

from a distance you can’t see individual letters

They are difficull for slow readers lo undersland

{etters and words can gel crowded and bleed inlo each other

Try it, 1 dare you!







Introduction

From the revised drug discovery platform, 2 drug candidates were
confirmed from the protein assay and the viral activation assay (nM
level EC50), and 10 new HDACI leads have also been identified
(nM level IC50)

3D-QSAR (ligand-based) has been implemented and has shown
promising predictive capability for HDACI (though with limited
similarity of ligands)

Derived data from MD, MM-PBSA yielded a novel predictive model
for HDACI inhibitory activity; based on the MD/MM, using per-

residue AGp,qing data resulted in excellent correlation (R* = 0.9945)
Early implementation of viral reactivation assay could improve our
chance of candidate discovery

CD4 mAb-functionalized nanoliposomes could efficiently

deliver the drug and reactivate the latenly infected cells



Introduction

2 drug candidates were confirmed from protein viral
activation assays (nM EC50)

« 3D-QSAR (ligand-based) d has shown promising
predictive capability for HDACI

« MD, MM-PBSA yielded a novel predictive model for
HDACI inhibitory activity, using per-residue AGy;ging With
excellent correlation (R? = 0.9945)
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Liposome
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preparation é ot
H Y ‘)
{ . ) [

Lipidls, PEG and other —
liposome components Evaporation " Hydration " Biotinylated
in organic solvent non-functionalized LPs
. : . + QGO 1 sYOr R YOrs by e
Liposome functionalization + Qo OresV QoG sumeBiioYsY siesd

€N 29 Y g Y0ory u 60V oV Fb _
. “WHfect LYoo QM&YQ
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)/,, ‘ & Functionalized LPs
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Biotinylated Avidin - . Bintinylated
non-functionalized LPs Avidin-conjugated LPs anti-CD4 antibody
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o 7 bx * + y,
4 + *, ) g 4
} Functionalized LPs
Bintinylated Avidin Avidin-bintin linked Biotinylated

anti-CD4 antibody anti-CD4 antibody  non-functionalized LPs




dlansaluilasalag Al tools

- slidesgo.com
- Google slides with SlidesAl.io
- ChatGPT
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INTRODUCTION TO ENCHANTED FORESTS

Welcome to Whispers of the Woods. In this
journey, we will explore the mystical beauty and
hidden secrets of the Earth's enchanted forests.
Prepare to be captivated by the wonders of
nature and the stories that lie within the trees.




INTRODUCTION TO ENCHANTED FORESTS

Welcome to Whispers of the Woods. In this
journey, we will explore the mystical beauty and
hidden secrets of the Earth's enchanted forests.
Prepare to be captivated by the wonders of
nature and the stories that lie within the trees.
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CARBON SEQUESTRATION

Forests play a critical role in carbon
sequestration, absorbing approximately 2.6
billion tons of carbon dioxide annually. This
process helps mitigate climate change by
reducing greenhouse gas concentrations in
the atmosphere.




CARBON SEQUESTRATION

Forests play a critical role in carbon
sequestration, absorbing approximately 2.6
billion tons of carbon dioxide annually. This
process helps mitigate climate change by
reducing greenhouse gas concentrations in
the atmosphere.
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An assistant to help you improving the presentation
Rehearsal with Coach (PowerPoint 365)

mmmmm

nnnnnnnnnnnnnnn

“best man for the job”




Effective
Infographics

201190
(Critical Thinking, Problem Solving and Science Communication)




INFOGRAPHICS

INFORMATION + GRAPHICS
(Uouya) (sUnw)

msullauadayalasls sunw deyanual ASTW UIWUAD LLWUATW (LWUD
qa4 NeonuuutWunwivksonwindaulkd RauIsadaAUKUIEYDY
goyaldgaulasludludaviiyuiaus



GRAPHICS

Data visualization is a popular new way of sharing research. Here is a look at some of the
visual devices, informational elements, and general trends found in the modern day infographic.

DESIGN CONTENT

..........................................................................................................................................................................................................................................

CHART STYLE - fONT . COUNTRIES FEATURED : THENE

Percentage of infographics with the following charts: : SansSerl E4 ¢ Sons Sarif e ais Relative popudarity of gifferent infographic themes:
32% I Serif :
205 : ;o 2% 1000 TECHNOLOGY
* » BUSINESSiirure
D Austalia 2%
: 5 Canada 10% EBUCATION
) *r N ’ ."_\. a 2
i N Y o POLITICSmusoon
G . n .:‘:. France 10%
: 7 - : : ENVIRONMENT
Pie Chant Pictoral Chant Line Chart Bar Chart Mexico 8% 2
KEY INFO . BASECOLOR - NAVIGATIONAL ICONOGRAPHY ¢ SECTIONS : CREDITED SOURCES . IITLE
Percentage of infographics . : Frequency of arrows & connecting : Average number of sources per : Average number of words pec
with key: : 5 linas in infographics: : y : infographic: 2.29 : infographic title: 4.36

(JEIC  “RICHEST
-|= ~ AND POOREST
~ AMERICAN

./\[.m\s/» 13%
oo 29% R

O

Average number of symbols a° .
per key: 5.1 m 5 13%
A N ~ = TR NEIGH

...........................................................................................................................................................................................................................................

CONCEPT & DESIGN Ivan Cash SOURCE 49 Infographics collected at random from www.good.is/infographics



E HOW TO PUT TOGETHER A ﬂ
KII-I-EH PRESENTAHON DESIGNING EFFECTIVE

INFOGRAPHICS

. Focus on a single topic

For many people,
it doesn’t get more
daunting than the
thought of delivering
a presentation.

. Keep it simple

. Data is important

. Be sure facts are correct

The best way to combat any anxiety is to ensure that you have
total faith in the message you're putting across. If you're confident
that you have great, easily digestible content, structured in a way

that will hold the attention of your audience, you're bound to
deliver a killer presentation. Here’s how to put one together...

) BEFORE WRITING YOUR PRESENTATION

. Let it tell a story
. Good design is effective

. Choose attractive colors

o N o O A W N -

ASK YOURSELF WHY?

What's the objective of your
presentation? It may be useful
to write this reason down. This will
https://visme.co/blog/wp-content/uploads/2017/05/Public-Speaking- LT . . . . c c
Presentations-How-to-put-together-a-killer-presentation.jpg : NaldzGraphics

. Use short texts



https://naldzgraphics.net/infographics-designing-tips/

DESIGNING EFFECTIVE
INFOGRAPHICS

. Focus on a single topic
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py
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STARBUCKS STORES
BY COUNTRY
2003

e,
]
s

o’ ,:

. Keep it simple

= COFFEE BEAN SOURCE

1-24
25-99
100 - 249
250-999
1,000 +

= PAPER SOURCE FOR CUPS

. Data is important

= SUGAR SOURCE

THEMAGIC BEAN SHOP-

A single cup of Starbucks coffee can depend upon as many as 19 different
countries, Between the coffee beans, the milk, the sugar, and the paper cup,
Starbucks coffee is a global hub that connects some of the poorest countries
in the world with some of the wealthiest.

. Be sure facts are correct

. Let it tell a story

o N O 1 A W N+

6000 200 STORES WORL WITH THREE NEW ST NING DAILY 1 1 1
s V08 T NOHONOR W Ve W 00 O & . Good design is effective
w 4
a0 | NUMAER OFSTARBUCKS sH0PS WOROWIE . Choose attractive colors
m.
1000

L .lllj]j ' Use short texts

1987 1991 1995 '

LN&@ COPYRIGHT 2003 INA - WWW_PRINCETON.EDU/-INA
MAP DESIGNED BY FLAMING TOAST PRODUCTIONS

A5 lFVUIRBIIUIUBDNUS U8



https://naldzgraphics.net/infographics-designing-tips/

Meetings Data

L4 T=_¥ = = DESIGNING EFFECTIVE
INFOGRAPHICS

T 670
. Focus on a single topic

i

of UK office workers
mmmmm

Sanrie The bt of Tres arsd Mheetrugs’

Projected change inlength Projected change in budgets . Keep it simple
m@mf:WaMn Predicted budget increases for 2013 =
2 11 = . Data is important
¥
0.9% @ @ . Be sure facts are correct
. Let it tell a story
Projected increase in frequency

Predicted increase in the number of meetings for 2013

. Good design is effective

United Statos

. Choose attractive colors

o N O O A W -

. Use short texts

Sowroe: NP Dusiress Rarometsr 200

This Photo by Unknown author is licensed under CC BY-SA-NC.



https://naldzgraphics.net/infographics-designing-tips/
http://jayce-o.blogspot.com/2014/02/18-examples-of-information-design-that.html
https://creativecommons.org/licenses/by-nc-sa/3.0/

DESIGNING EFFECTIVE
INFOGRAPHICS

. Focus on a single topic

Wednesday

Wed-nes-day Wenz-day

Keep it simple
. Data is important
. Be sure facts are correct

. Let it tell a story

&
@
@
@
@
®
@
®
@
&
’

. Good design is effective

. Choose attractive colors

. Use short texts

This Photo by Unknown author is licensed under CC BY. Source: Tips in Desighing Effective Infographics | NaldzGraphics


https://naldzgraphics.net/infographics-designing-tips/
https://www.punditcafe.com/language/correct-pronunciation-commonly-mispronounced-words/
https://creativecommons.org/licenses/by/3.0/

O transatiantico Titanic tinha 270 m de
comprimento, 28 m de altura e pesava 52.3001t
Levava abordo 2.224 pessoas, entre passageiros e
tripulantes. 1.514 morreram, 56 710 sobreviveram

14abr. 19121230401 0 Thanic 15 abr. | ThE0 | Passadas apenas

s choca contra um lceberg, que abre duas horas da colisdo, quase todaa
um rombo de 70 m em seu casco proadonavio esta inundada e submersa

BOMAERE o Titanic afundou 2 1.900 km de seu destino, Nova York. Os destrogos estio

-

©® Scor pion
Localdo
naufragio
do Titanic c“€
o
O(eaf‘°

N155¥YNTIULIAN / VUMDY

ource: A busca do Titanic

20151 O peso da Agua na
Proainundada (omega
2 arrastar o navio para o fundo

na latitude 41° 43" 32" Norte ¢ longitude 49° 56" 49" Oeste

O descobridor
do Titanic

O naufragio fol achado
pelo robd Argos.

Tinha 46 me 1.814 kg
Fol teleguiado desde

3 superficie por um
cabo de Nbra oplica

Info

llllll“lllll‘lllllllllllll
2000 2070

1990

O desastre

O Titanic era considerado
“Inafundavel”. Seu casco era
composto de compartimentos
estanques. Continuaria
flutuando mesmo que alguns
Inundassem. Mas ndo dezenas
deles, cOmo ocorreu quando
0 icederg abriu um

rombo de 70 m no casco

Uinha ¢'dgua

2818 | Com toda a proa submersa,
0 Titanic se parte a0 meilo. A popa
submerge 33 Th20 1. 514 pesscas morrem

-

\

»

v

Merguinando A velocidade de 3O nds
(15,43 m/s), 0 THanic leva 4 minutos
parase chocar contra o fundo, que estd

Antes de achar o Titanic,
Ballard investigou os
restos de dols submarinos

USSTHRESHER
Afundou em 10/4/1963
natando 129 tripulantes
Desapareceu durante

um exercicio de merguiho,
quando estava a 300 metros
de profundidade

USSSCORPION
Sumiu em 30/6/1968 com
sous 99 tripulantes, durante
uma missdo de patrulha

A Marinha dos EUA
suspeitava que o Scorpion
tivesse sido torpedeado
pelos sovidticos. Ballard
teria de checar essa hipotese



https://naldzgraphics.net/infographics-designing-tips/
https://www.flickr.com/photos/gersonmora/7027684197/in/photostream/
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https://naldzgraphics.net/infographics-designing-tips/
http://ux.stackexchange.com/questions/84503/having-4-colors-in-logo-like-google-microsoft-and-ebay-for-which-kind-of-comp
https://creativecommons.org/licenses/by-sa/3.0/

WATER USE AROUND THE WORLD ADUKLZSWHYDEtusUNIW
The U.S. uses a large amount of water _ 2 = e e
each day compared to other countries. - MSWUSgUINgULEOUSUIE
AVERAGE PERSON i AVERAGE PERSON DES'G N I NG EFFECT'VE
®09 IN U.S I IN FRANCE Blgls)
®= . o= |INFOGRAPHICS
|
L/ \ 1 56 | 7 7 / \, 1. Focus on a single topic
GALLONS ' GALLONS L.
ADAY | ADAY 2. Keep it simple
|
| 3. Data is important
_______________ CC T T T T T 4. Be sure facts are correct
AVERAGE PERSON , AVERAGE PERSON )
9 IN INDIA : IN MALI = 5. Let 1t tell a story
B : £ = 6. Good design is effective
|
/ \J 38 : 3 k/ \, 7. Choose attractive colors
GALLONS |, GALLONS 8 Use sh
ADAY ' ADAY . Use short texts
|
|

Source: Tips in Designing Effective Infographics | NaldzGraphics

N
Source: http://www.unwater.org/downloads/Water_facts_and_trends.pdf W;;%
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DIABETES

N15L89N 14 LNaUIUBNAnIUNISal
(positive / negative)

anaunasni COVID-19 TuUs:infilne

®
=) ‘wL"

o‘...‘l

;I.ShMILLJON
Y | i
4 2 2 MILLION
adults have diabetes
®
THAT’'S 1 PERSON IN 11 ‘m
Main types of diabetes Consequences

TYPE 1 DIABETES

Body does not produce
enough insulin

TYPE 2 DIABETES

Body produces insulin
but can’t use it well

GESTATIONAL DIABETES

A temporary condition in
pregnancy

www.who.int/diabetes/global-report

#diabetes 0

Diabetes can lead to complications in many parts of
the body and increase the risk of dying prematurely.

Stroke

Blindness @

Heart attack ‘—o
Kidney fa:luro—@

Amputation —‘

World Health
rganization
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FACULTY OF SCIENCE
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AIR POLLUTION - THE SILENT KILLER

Air pollution is a major environmental risk to
health. By reducing air pollution levels, countries
can reduce;

Ewvery vear, arocund

7 MILLION
DEATHS

are due to aXpAsUrS
fram both outdoor
and household air
pollutich.

REGIONAL ESTIMATES ACCORDING
TO WHO REGIONAL GROUPINGS: Over 2 million

# R in Grcth-Fast Asi 3ecinr
P 1 4 - - Over 2 million
. in Wastern Facific Teaqic
i Nearly 1million
in ATica Reon
About 500 0D0

denths in Ec starn daditerranenn Senian

About 500 0DO

deats in Eurcoean Regicon

More than 200 0OG
in the Reaion of the Smer coy

- #l3
CLEAN AIR FOR HEALTH #AirPollution LR Dontacon

ANSHLAAINITHENAIUAG )

AN N

DROP! COVER! HOLD ON!

Protect Yourself During Earthquakes

GO TO HIGH GROUND!

The Shaking is Your Tsunami Warning

STAY THERE!

Tsunami Waves May Arrive for Hours

https://www.tsunamizone.org/wp-
content/themes/tsunami/images/Tsunami_Safety Graphic_Eng
lish.png

Mechanism of Metropolitan Area
Outer Underground Discharge Channel

St USRI napang
\ pump statior* ANPGRGRE]
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6.3km ."Vertical shafts

Web-Japan.org
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Circles covering problem on the
uncovered regions by circles
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Abstract

The problem of improper distribution of the school in many areas is one of the important problems for Thai people. In this study, we aim to place a new set of
schools to the existing school in given region for obtaining the shortest distance between home and the nearest school. In this study, we use using geometric
models such as ordinary Voronoi to visualize, analyze and consider to add new school. The schools were considered as Voronoi generators which depend on the
space we were focus on. After that, we consider to place new Voronoi diagram generators of ordinary Voronoi diagram by focusing on the uncovered regions of
circles whose center are at Voronoi generator and radius are the average distance between Voronoi generator. We analyze additional conditions to find positions
of generators that average distance between Voronoi's generators and better overlapping of the service area.

J

We study with question that is “Where would we place new point to obtain the
shortest distance from home to nearest school?” with data from Chiang Mai
City Volunteer Project and OpenStreetMap. Our objective are managing
spatial data with GIS and Geometrical programs, visualizing those data using
Voronoi diagrams and constructing methods for adding optimal generator of
Voronoi diagram which maintains best distances of each generator points.

Facility Llocation problem (FLP)

FLP is an optimization problem that involve choosing the best locations for
facilities, such as warehouses, factories, or distribution centers, based on
certain criteria. This problem often involve trade-offs between cost and
location, as well as other factors such as distance, transportation costs, and
demand. In this study, we focus on basic factor that is distance.

Covering problem

Covering problem in mathematics involves finding the minimum number of
subsets needed to completely cover a given set of elements. The goal is to
find the smallest subset of the given collection of subsets that covers all
elements of the set.

In mathematics, a Voronoi diagram
is a partitioning of a space into
regions based on a set of points,
called sites. Each region contains
all points that are closer to a
particular site than any other site
in the set. Voronoi diagrams are
constructed by connecting the perpendicular bisectors between each
pair of adjacent sites
Let X ={x,x....x,} be a set of points in a Euclidean space R". The
Voranoi diagram of X is a partition of into n convex polyhedra
V.JV.,...V,,where V, is the region of pointsin " that are closer to X,
than to any other point in X . Formally,

=Xl p—x; 1%Y

The boundary between two adjacent regions ¥, and ¥, is a hyperplane that
is equidistant to x, and x, . This edge is called the perpendicular bisector of

the line segment connecting x, and x .

Met! r adding
1. Intersection of intersection point from boundary and edge

Certainly, when distance between center of two
circle are equal to radius, the circle boundary of
the circle will contain another center point.
Moreover, we can find one center point which
its circle boundary containing two other points
by using intersection of locus from circle of
these two points. Therefore, this method is
considering these intersection points on locus
to be new set of generator points.

2. Midpoint of diagonal and edge of convex polygon of

uncovered region At first, we are going to construct

convex polygon from uncovered
space. In fact, If the distance of
widest diagonal line of convex
polygon is less than equal to
double of radius, then there exist
a circle with radius r that can
cover the polygon. Hence, there
exist a circle that can cover each other midpoint of diagonal lines or
edges which cover uncovered space.

3.Placing n points with overlapping circle grid

In this method, we are going to extend
boundary space because we wanted to
study in polygon of uncovered space
that there are more than one circle to
covered them. Then, we are going to
use overlapping circle grid which a
starter center point is intersection of
intersection point from boundary and
edge. After that, we are going to
remove outlier circle from grid and use
Leftover circle center as new generator points.

\

By comparing with 3 methods, we can find the position of
new circle which average distances and give average
area as follows.

Most average | Least average area
distance (Meter) (Percentage)

1)00.40 10.79
970.54 nss
1,054.07 821

~
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certain criteria. This problem often involve trade-offs between cost and
location, as well as other factors such as distance, transportation costs, and
demand. In this study, we focus on basic factor that is distance.

Covering problem

Covering problem in mathematics involves finding the minimum number of
subsets needed to completely cover a given set of elements. The goal is to
find the smallest subset of the given collection of subsets that covers all
L elements of the set.

In mathematics, a Voronoi diagram
is a partitioning of a space into
regions based on a set of points,
called sites. Each region contains
all points that are closer to a
particular site than any other site
in the set. Voronoi diagrams are
constructed by connecting the perpendicular bisectors between each
pair of adjacent sites

Let X ={x,x.....x,} be a set of points in a Euclidean space R".
Voronoi diagram of X is a partition of nto n convex polyhedra
V.JV.,...V,, where V, is the region of pointsin " that are closer to X,
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Vi={peR" | p=—x|idlp—x;|I},V=i
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its circle boundary containing two other points
by using intersection of locus from circle of
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considering these intersection points on locus
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uncovered region At first, we are going to construct

convex polygon from uncovered
space. In fact, If the distance of
widest diagonal line of convex
polygon is less than equal to
double of radius, then there exist
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cover the polygon. Hence, there
exist a circle that can cover each other midpoint of diagonal lines or
edges which cover uncovered space.

3.Placing n points with overlapping circle grid
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boundary space because we wanted to
study in polygon of uncovered space
that there are more than one circle to
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use overlapping circle grid which a
starter center point is intersection of
intersection point from boundary and
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By comparing with 3 methods, we can find the position of
new circle which average distances and give average
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Facility location problem (FLP)

FLP is an optimization problem that involve choosing the best locations for
facilities, such as warehouses, factories, or distribution centers, based on
certain criteria. This problem often involve trade-offs between cost and
location, as well as other factors such as distance, transportation costs, and
demand. In this study, we focus on basic factor that is distance.
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In mathematics, a Voronoi diagram
is a partitioning of a space into
regions based on a set of points,
called sites. Each region contains
all points that are closer to a
particular site than any other site
in the set. Voronoi diagrams are
constructed by connecting the perpendicular bisectors between each
pair of adjacent sites

Let X ={x,x....x,} be a set of points in a Euclidean space R". The
Voronoi diagram of X is a partition of R into n convex polyhedra
V.JV.,...V,,where V, is the region of points in " that are closer to X,
than to any other point in X . Formally,

V= (peR"| p—x,II<| p—x, I} ¥ =i

The boundary between two adjacent regions ¥, and ¥, is a hyperplane that
is equidistant to x, and x, . This edge is called the perpendicular bisector of
the line segment connecting x, and x .
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Method for adding

1. Intersection of intersection point from boundary and edge

Certainly, when distance between center of two
circle are equal to radius, the circle boundary of
the circle will contain another center point.
Moreover, we can find one center point which
its circle boundary containing two other points
by using intersection of locus from circle of
these two points. Therefore, this method is
considerina these intersection points on locus
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In this method, we are going to extend
boundary space because we wanted to
study in polygon of uncovered space
that there are more than one circle to
covered them. Then, we are going to
use overlapping circle grid which a
starter center point is intersection of
intersection point from boundary and

@ o
15

Leftover circle center as new generat(

newi circle whi
area as follows

970.54 n.ss
1,054.07 8.21

\

N\

NANSANE
- (yjduslu
w §UATIN / chart)

Reference

[2] Toth, CD. ORourke, J. Goodman JE
__ Computational Geametry 21 EGition. New YOrk. ..+ wrpses crm se w

[1] Okabe, A, Suzuki, A. (1997). Location optin
diagrams. European Journal of Operational Resea
> v
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USING PLANAR PHOTOGRAPHIC IMAGES
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FITTING THE REAL WORLD TESSELLATIONS \/

rsity, Japan Inverse SLVD Problem

A given spherical tessellation
T={h

We proposed a method for fitting the given spherical tessellations
found in real world with the spherical Laguerre Voronoi diagram. The
fitting method is based on the properties of a polyhedron
corresponding to the spherical Laguerre Voronoi diagram.

. . SLVD Approximation Problem
Research Objective 2. 4], simiar 017]

Ve would like to fit the given spherical tessell aken as planar photographic images

where the generators do not appear in the tion using the spherical Laguerre

Vorono diagram. “ Polyhedron Corresponding to SLVD Y

If we have a spherical tessellation, we can judge whether or not the given tesse

lation
lation

. . an SLYD using the construction of a polyhedron corresponding 1o the
Spherical Laguerre Voronoi Diagram (SLVD) In brief, the polyhedron is constiucted from the following process. We firstly choose the

Analogously to the Laguerre Voronoi diagram defined in [1, 6],  first cell i and circle &, then construct the plane passing through 7, - The secand plane
uaihara (7] defined the spherical Laguerre Voronal diagram  Corresponding 1o cell ;  is constructed as the plane including the line of the intersection
sing circles and the Laguerre proxinmity as follows. between the first plane and the plane passing through the geodesic arc separating cell ¢,
The remaining planes can be constructed uniquely. The construction method is
1 in the sugar apple figure.

A spherical circle on a sphere ¥ corresponding to 77, is

&= (P eUd(P.P) = R) From the polyhedron construction algorithm, we can prove the following theorem using

where 0< R,/R < =/2 Jective geometry.
The Laguerre Proximity Is defined by Theorem [3] There are exactly four degrees of freedom In the choice of a polybedron
s (d(P, P)/R) P with fespect 1o the given SLVD
dulbia cast R,/ 10) The theorem means that the polyhedron construction algorithm gwes the unigue

potyhedron up to the choice of 4 degrees of freedom

Three degrees of freedom in Theorem are fixed by choosing the first sphere circle ¢, and
the other degree of freedom is fired by choosing the adjacent plane shating the line of
intersection between the first plane and the plane passing through the geodesic arc
£55 an SLVD if and only if there is a convex polyhedron P containing separating cel
the center of the sphere whose central projection coincides with £

Previ di Tessellation Fitting Frameworks °
revious Studies Discrepancy Function Adjustment of Polyhedron [ J I a ra I I I ra
s st o = T f d th ! d
. - esponding to says £ s the biological phenomena. So, we want to find the
Yo, 1

The construction of an SLVD can be done using the projection of the intersection of planes
passing through the dircles ¢, for all ¢ onto the sphere. The intersection yields a polyhedron P
corresponding to the SLVD £ Then we easly get the following fact

2gram (OSVD) and the

Recently [1 tessellation T, we_construct an SLVD We would like to use the SLVD for representing the
ot an SLVD,
erence between two tessellations occurs. The difference  generators that satisfy the following properties. y y QJ

n1580a13 (WadaeIvgsuasiiu

efined as discrepancy, |.e.

Dy + D, E
s c Each geaalor &
T AT+ Ac Jore 1o the controd
where A7 and A are the areas of the tessellations Tand £, e
and define Dr = Ay — A, De = Az ~ A suchthat A s
el tesclonen g g w5 g wan: the sum of areas of the intersection between the yeselatio

Using the properties ¢
O recogniton prob
© the spherical tessell
the spherical tessetaton using St

a polyhedron corresponding 1o the SLVD and the  C0rresponding cell of Tand £.
3], we can generaiize pie-containing S : :
s wel when the polyhedron corresponding to £ is adjusted. Thus,  such a way that the polyhedron satisfies the biologically
we adjust the parameters of the planes composing of the  desired properties and the projection of the polyhedron
polyhedron. Therefore, We can consider the discrepancy as s the same SLVD. The adjustment can be tried using
a function of plane parameters. Finding the best fitted SLVD  the Theorem as mentioned (4 degrees of freedom)
s summarized by the following diagram. o6

objec

le fruit found In tropic area

v tfrom the plane P, Let X{r.y.) bea

the example of “spherical tess aint which is used for constructing a plane P, and 0
at 1. 1t 5 consists a convex surface W

an be approxir 0 12 there
exists a polygon-like net on the surtace

e in this step, we would like to adjust the generators.

o Y v
be an angle between plane P, and adjacent plane 7,
We then construct a polyhedron from the processes. [ ] a e

The T aa m e
ohotographic Image. Th o 8 Let ', be a centroid of a cell i - For
tesseliation racted as tf each piane P, we find the generator

“planar tessellation” W

on the sphere 1% and measure the
project the tes Xiegwr )

gl ©  AYIDINHUABIPNADI TALIY

> unit sphere
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Optimiz: e :
and minimize f(7.y, 2.0

¥ To obtan the positive spherical arcles radi, we shrink the
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and oxidative damage of longan fruit :==zeaes

ABSTRACT METHODS
The purpose of this study was to the of hlorine dioxide (CIO,)

in reducing pericarp browning related to oxidative membrane damage in ‘Daw’ longan fruit. prm—

Longan fruits were dipped in 0 (control), 25, 50 and 100 mg/L CIO, solutions for 10 minutes Wl W

and at 25%1°C. The results showed that the fruits treated with CIO, solutions had lower Harvestad

browning index (BI) than that of the control group during storage for 4 days, although no longan

significant difference was found on day 5. Fr with CIO, Bl of fruits

below 3 for 2-3 days, whereas the control maintained this index for only one day. Reactive

oxygen species (ROS) levels, i ydrogen p (H,0,) and hy yl radical

(OH°) and membrane damage, as by leakage (EL), ygH
(LOX) activity, malondialdehyde (MDA) and conjugated diene (CD) contents in peri-
carp were significantly lower in the ClO,-treated group than those in the control

group and correlated with Bl. t:lt)2 solution at concentrations of 50 and 100 mg/L Dipped in 0, 25, 50

and 100 mg/L CIO,

was the most in g and ive damage. solutions for

Rnum of the study indicated that aqueous CIO, could roduu ROS and 10 minutes.
damage, g in in g

of harvested longan fruits during s(oraga for4 days. :

INTRODUCTION & OBJECTIVES

The harvested longan fruit have a very short shelf-life due to rapid pericarp
browning caused by many factors tend to damage cellular.Chlorine dioxide (CIO;) - P
is a potent with powerful oxidizing properties. It can be effective in reducing enzy-
matic browning in some fruits and vegetables, no information has been reported in
longan fruit. The objective of the present study wasto evaluate the effect of aqueous
ClO, in reducing pericarp browningand its relation to ROS production and oxidative

membrane damage of ‘Daw’ longan fruit during storage under ambient condition. Randomly sampled to Packed into
f : " " cardboard boxes
investigate fruit qualty and stored at 25°C

Follow this parameters
o Browning index

. . ‘. e ROS contents

control | 25 mgiLci (OH" & H,0, contents)

@‘ .‘ Figure 1 Pericarp ;ll:con);br;marén;g;
bi f ‘D a h
Eouniny of Daw: MDA contents & EL)

longan fruit on

50 mg/L CIO, 100 mg/L CIO, day 2 of storage.

¥ control

W25 mgnclo,
M50 mgncio,
100 mgn IO,

: @ 1 control M 25 mgncio, [l so mgi ci0, M 100 mgiL cio;
%3
2E s ©3 2 7
g > 4 129 g 6
°s 3 s 2 Seg
) E 2 g g 4E8
=3 4 4 3= 3%
1
Storage time (days) 0
60
Figure 2 Effects of ClO, onthe Bl (A), H,0, n
(B) and OH" (C) contents of longan fruits %
during storage at 25 °C. ful
o
RESULTS & DISCUSSION "
The results showed that pericarp browning of the control fruit increased during o
storage (Figs. 1-2A) and positively correlated with ROS contents (H,0, and OH") and
oxidative membrane damage (LOX activity, CD and MDA contents and EL) (Figs. 2(B-C)- Storage time (days)
3). It is indicated that the injury by lipid peroxidation of longan pericarp depended on the Fi i
igure 3 Effects of CIO, on LOX activity (A),
o,
levels of ROS. I‘Our results are oonsls!enl wllr:iprewcl)‘us slud:ler; Io:'\gan : Membrag:khpld CD content (B), MDA content (C) and EL value
A : anciresulis. n.oe4. Gefects. Such 83-lon leakage (D) of longan fruits during storage at 25°C.
and cellular leads to the i of pericarp browning.
Treatments with CIO, solutions reduced ROS contents and oxidative membrane
damage associated with the reduction of pericarp browning (Figs. 1-3), indicating that ClO,
can be used to reduce pericarp browning. It is possible that CIO, solutions might
enhance antioxidant defense system by increasing enzymatic antioxidant activities and In conclusion, the reduction of ROS contents by CIO, solutions, alleviated oxidative
, CIO, might alter the cellular redox balance, leading membrane damage leading to a reduction of pericarp browning. The 50 and 100 mg/L
to an increase in energy production and ROS scavenging system capacity of ascorbate- CIO, were most effective in reducing pericarp browning and oxidative damage in ‘Daw’

glutathione cycle®. longan.
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ABSTRACT

This study evaluated the potential of ascorbic acid (AsA) at
low concentrations to reduce oxidative membrane damage
and prevent pericarp browning of ‘Daw’ longan fruit. Fresh
fruits were dipped in 0 (control), 1, 2.5 and 5 mM AsA for 5
min and stored at 251 °C with 8215% RH for 6 days. The
results show that all concentrations of AsA reduced pericarp
browning (L* and b* values), reduced polyphenol oxidase
(PPO) and peroxidase (POD) activities during 5 days of
storage. The membrane integrity of longan was retained for 4
days. AsA at concentrations of 1 and 2.5 mM were most
effective in reducing pericarp browning and extending shelf-
life from 1 to 4 days compared with the control. Thus
postharvest application of low-concentrations of AsA could be
an effective method for protecting pericarp browning by
reducing the activities of PPO and POD and maintaining
membrane integrity of ‘Daw’ longan fruit during storage at
room temperature.

INTRODUCTION & OBJECTIVES
METHODS Pericarp browning, a major postharvest problem of longan fruit (Dimocarpus longan Lour), is associated with loss of membeane integrity
ETH and lipid peroxi catalyzed by (LOX) leading to the production of conjugated diene (CD) and malondialdehyde (MDA), causing

cell defects such as ion leakage (electrolyte leakage, EL) and cellular decomparmentation, allowing oxidation of phenolic compounds by PPO
and POD, resulting in browning pigment formation. Ascorbic acid (AsA) plays various roles in plants depending on its concentrations. At high
concentrations, AsA plays an important role in ROS detoxification to reduce oxidative stress and acts like other antibrowning agents.
Nevertheless, no data are available on its use at low-concentrations for controlling pericarp browning. Therefore, the objective of the present
study was to evaluate the potential use of low-concentration AsA to prevent pericarp browning and maintain membrane integrity of ‘Daw’
longan fruit during smrage under ambient conditions.

1mM AsA ‘ ‘ ‘ ‘ Fig. 1 Pericarp browning of
W25 mmasa ‘Daw’ longan fruit on
[ YW contol | immasa [ 2smmasa [ smuaa Rt

(urai0ad | Juspiun) e GOd

TIE

Storage time (days) " Storage time (days)

Fig. 2 Effects of AsA on the BI (A), L* (B) and b* (C) value and overall Fig. 3 Effects of AsA on PPO (A) and POD (B) activities, MDA
quality acceptance (D) of longan fruits during storage at 25 'C. content (C) and EL (D) of longan fruits during storage at 25°C.

®)m

N
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uedare Ayjenb |10

RESULTS & DISCUSSION
Pericarp of longan in the control group rapidly turned brown and became unacceptable after 1 day of storage (Fig. 2A), associated with the
decrease in L* and b* values (Fig. 2B-C). Fruits treated with 1-2.5 mM AsA significantly reduced pericarp browning, delayed the decrease in L* and
b* values, and maintai overall quality of fruit at room for 4 days, whereas 5 mM AsA maintained this quality for only 3
days (Fig. 2), |ndicalmg the effectiveness of low-concentration AsA treatment.
integrity by MDA content and EL) in longan pericarp decreased continuously (Fig. 3C-D), in association
with increasing pan(arp browning (Fig. 1-2) and activities of PPO and POD during storage (Fig. 3A-B). It is possible that the loss of membrane
integrity by lipid peroxidation from ROS during storage under stress conditions leads to the disruption of cellular compartmentalization. The
interaction between phenolic compounds from the damaged vacuole and enzymes from damaged plastids, results in the enzymatic oxidation of
phenolics and the formation of the brown pigment [1].
Treatment with low-concentration AsA significantly maintained membrane integrity by reducing oxidative membrane damage (Fig. 3C-D),
decreased PPO and POD activities (Fig. 3A-B), indicating that AsA treatment could reduce pericarp browning due to the inhibiting activities of PPO
and POD. It is possible that AsA at low concentrations acts as a pro-oxidant or a signaling molecule involved in induction of antioxidant defense

P [2]andasac itive inhibitor of ing enzymes [3].
CONCLUSIONS
The increase in enzymatic browning actnntv and decrease in membrane integrity during storage of ‘Daw’ longan fruit were involved in
pericarp browning. The reduction of ing activity and damage by AsA lead to a reduction in pericarp browning, whilst

maintaining fruit quality. Postharvest dipping at concentrations of 1-2.5 mM AsA was considered to be the most effective treatment.

Acknowledgements
Ho, QT Verboven, 2, Verlinden, 8., and Nicols, BM. (2007), Browning dsorders in pear Fult. Po This study was financially supported by a grant from The Science Achievement Scholarship of
opherol and caratenokds: metaballsm, pathway engineering and functions, Antio on s s Thalland (SAST), Office of the Higher Education Commission, Bangkok, Thailand and the Faculty of
Science and the Graduate School, Chiang Mai University, Chiang Mai, Thailand.

(2015). Browning inhibition mechanisms by cysteine, ascorbic ackd and ctric acid, and identifying.




Prediction of Abnormalities
in White Blood Cells Using Deep Learning Models

\_/

ARGCHI

®9

Waranya Rangkavorn', Phattharaphon Thuntaradon', Sakunich Supatsopon' and Chalermrat Nontapa?‘
'Data Science Research Center, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand
2Department of Statistics, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand
*Corresponding author email: chalermrat.n@cmu.ac.th

ABSTRACT

This study compares deep learning models for classifying abnormal white blood cells using three techniques: YOLOVS, EfficientNetB3,”
and ResNet101V2, The dataset comprises 10,661 images of white blood cells, both normal and diseased, sourced from The €ancer
Imaging Archive. The data is divided into training and test sets for model development, parameter tuning, and performance evaluation.
Model performance using a confusion matrix. YOLOV8 demonstrates the best performance, achieving an Accuracy of 97%, Precision of

8%, Recall of 99%, and F;-Score of 98%. These findings support the development of a medical decision support system that integrates 4
laboratory imaging to enhance diagnostic speed and reduce errors. This approach also lays a foundation for future advancements in

medical image classification.

INTRODUCTION

Leukemia is a group of hematologic malignancies caused by the
abnormal proliferation of white blood cells, affecting the immune system
and overall bodily functions. According to the National Cancer Institute
(NCI) [1], in 2021, leukemia accounted for 3.2% of all new cancer cases
and was the 10th most common cancer in the United States, highlighting
its significant health impact. Early detection of abnormal white blood cells
is crudial for effective treatment, as it enables timely medical intervention,
reduces complications, and improves patient outcomes. Therefore,
analyzing white blood cell images at the cellular level is essential for
developing effective strategies to combat this disease.

OBJECTIVES

1.To show the differences between normal white blood
cells and leukemia cells

2.To compare classification models for identifying
abnormalities in white blood cell images

MODEL ARCHITECTURE
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In conclusion, YOLOVE achieved the best
ith accuracy of 97%, Precision of 98%,

Recall of 99%, F,-Score of 98%, which enhances its

performance for i assification and reduces

errors. This aligns with findings in [3]. In contrast

EfficientNet83 is not effective in classifying bl

cell structures, and ResNet1(

designed for this tasks.

BENEFITS OF RESEARCH

The results can help reduce human error and improve the
accuracy of medical diagnoses, the way to enchace model for future
medical diagnosis support system that could be implemented in

hospitals. SCAN ME
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OBJECTIVES

1)To study factors that affect the incidence of lung
cancer to reduce the incidence of lung cancer in
patients,

2)The study compares the performance of 3 Models,

Naive Bayes, Decision Tree, and Random Forest
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ABSTRACT

The objective of this research is to study and compare the performance of models using
data related to the occurrence of lung cancer from environmental factors of patients at that
time. The dataset consists of a total population of 309 individuals with 15 variables collected
from Kaggle.com, named "Lung Cancer.” The aim is to predict the likelihood of these patients
developing lung cancer in the future using machine learning techniques, Naive Bayes, Decision
Tree, and Random Forest. The study aims to find the most suitable technique and compare
classification performance using metrics such as Accuracy, F1-Score, Precision, and Recall. The
research results indicate that the Random Forest technique is the most suitable for predicting
the occurrence of lung cancer based on patient symptoms, achieving a high accuracy of 96%,
recall of 98%, precision of 95%, and an overall performance of 96%. This research can be
utilized for preliminary screening of patient data before reaching medical professionals.

INTRODUCTION

Lung Cancer, which is top rank cancer globally, including in Thailand. Therefore, studying
the factors influencing the development of lung cancer is of great interest. The study employs
by using 3 models, Naive Bayes, Decision Tree, and Random Forest to help predict the risk of
developing lung cancer.

Q) FACTORS

@@ Concept variable.txt s@@ Behavior varisble.txt

Pl Dependent Variabl

RESULT

Aecercy P [ Racall 21 seare Accurscy Procesen T Reead JEF sesn Accuracy [Precisios BRscl

DeckionTree R Forest NawBaes  Dectioafres  Rasdom ot Vobaes  Deciselee  RasduFoust

Decision Tree

CON

P e S
h e ——————

~

- o o- P

PR

~

on s : - -~

20 | S0 (SRS
nI I I

MamBayes  Dechisalee  RandeeFenst Nawlas  Deciioalse  Rasdom Fcest MimBoyes  Deciisele  asdeeFeest

CLUSION AND DISCUSSION

The results of the confusion matrix found that Random Forest correctly predicted that 108
patients would develop lung cancer (96%) out of 104 people tested, and incorrectly predicted
4 people (4%).

BENEFITS

Optimization of Machine
Learning Techniques
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A comparison of the three models found that the most
effective model used to predict the development of lung
cancer was Random Forest, with an

precision of 98%, recall of 95%, and F1-Score of 96%
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