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Quem sou eu?

® Mestrando na linha de Inteligéncia Computacional pela UFPR
o  Sob orienta¢cdo das profas. Aurora e Carmem

o Laboratorio de Computacdo Bioinspirada (C-Bio)

Estagiario de IA no Estudio de Inovacao do TCE-PR
Bacharel em Ciéncia da Computacdo pela UFPR
Técnico em Programacdo de Jogos Digitais pelo IFPR
Ex-petiano do grupo PET Computacdo UFPR
Minhas pesquisas:

o IC/TCC: Projeto Caravelas - RESMA - Print

o Mestrado: XAl para caracterizacdo de clusters



O que é
XAI?



O que é Inteligéncia Artificial?

e Area da Computacdo em ascensdo

e Tenta simular, atraves de modelos matematicos, o funcionamento da cognicdo
humana

[ J

Logica, aprendizado, reconhecimento de padrdes, inferéncia, etc.

Dados —]

Ambiente — — Resultado

Conhecimento —



O que é Inteligéncia Artificial?

Area da Computacdo em ascensdo

Tenta simular, através de modelos matematicos, o funcionamento da cogni¢cdo
humana

Logica, aprendizado, reconhecimento de padrdes, inferéncia, etc.

Mas como entender o que o0 modelo matematico estd fazendo?!

Dados —]

Ambiente — =) — Resultado

[ 2
I
Conhecimento —l\‘ - \‘J/



O que é Inteligéncia Artificial?

Meaningful
Compression

Structure
Discovery

Image

D Customer Retention
Classification

Big data

Feature Idenity Fraud
Visualistaion

Elicitation Detection

Diagnostics

Recommender

Advertising Popularity
Systems Prediction
Weather
Forecasting
g Population
Marketing

Market
Forecasting

Growth
Prediction

Customer Estimating
Segmentation

life expectancy

Real-time decisions Game Al

Robot Navigation Skill Acquisition

Learning Tasks
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Por que XAI?

Confian¢a: Saber se 0 que a IA esta fazendo faz
sentido ou ndo.

Justica (Fairness): Descobrir vieses nos dados e
modelos.

Interpretabilidade: Saber como a IA opera.
Explicabilidade: Explicar porqué um modelo teve esse
resultado.

Descoberta de Conhecimento: Aprender com o0 que 3
|A aprendeu.



Por que entender a IA?

AlAgents - — AlReady D.
Sovereign Al
Multimodal Al - Res
AITRISM

Composite Al

ata

_~— Al Engineering

ponsible Al

Artificial General Intelligence ModelOps

Neurosymbolic Al —

FinOps for Al
Decision Intelligence - ‘

World Models
Al Simulation —
Embodied Al -
Causal Al

Al Governance Platforms

First-Principles Al

Quantum Al
AlNative Software
Engineering

Innovation Peak of Inflated
Trigger Expectations

Plateau will be reached 2-5yrs. @ 5-10yrs

Foundation Models
Synthetic Data

Edge Al
~— Generative Al

/- Model Distillation

/ ~ Knowledge Graphs
 Cloud Al Services

Trough of Slope of
Disillusionment Enlightenment

TIME
>10yrs. & Obsolete before plateau

Plateau of
Productivity

Gartner




SSH

Computer Science and Information Systems 2024 Volume 21, Issue 4, Pages: 1887-191
https://doi.org/10.2298/CS1S2403010644
Full text (¥ 2653 Kl

Computer Science
and Information Systems
Published by ComSIS Consortium
Identifying Occurrences of the Cnidarian Physalia physalis in Social Media Data

:::::l:m:m(m Languages.
S i Rocha Heloisa F. (Universidade Federal do Parana, Departamento de Informatica, Curitiba-PR, Brazil),

heloisarocha@ufpr.br
Nascimento Lorena S. (Universidade Federal do Parana, Centro de Estudos do Mar, Pontal do Parana PR,
Brazil), lorena.sn@ufpr.br
Camargo Leonardo (Universidade Federal do Parana, Departamento de Informatica, Curitiba-PR, Brazil),
;JK‘::V‘:;’ ;&"g” ? camargo.s.leonardo@ufpr.br
Noernberg Mauricio A. (Universidade Federal do Parand, Centro de Estudos do Mar, Pontal do Parana PR,
Brazil), m.noernberg@ufpr.br
About the journal Ramirez Pozo Aurora T. (Universidade Federal do Parana, Departamento de Informatica, Curitiba-PR,
Editorial policy Brazil), aurora.pozo@ufpr.br
Instructions for authors Hara Carmem S. (Universidade Federal do Parand, Departamento de Informética, Curitiba-PR, Brazil),
carmhara@ufpr.br
Caravela portuguesa e

medusas
Cu

sidades

BRAZIL



http://progress_bar_id
http://progress_bar_id

. -
» »
Como explicar modelos de classificacao

que usam AI?

Explain

‘b‘ '
Fel

able AI
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Conceltos principails

Interpretabilidade (Interpretability):
o 0O quanto uma pessoa consegue entender como um decisdo foi tomada.

Transparéncia (Transparency):

o O nivel de acesso e abertura das estruturas internas e dados de um modelo.
Justica (Fairness):

o A garantia que um sistema de IA ndo estd enviesado, com base nos dados.
Explicabilidade (Explainability):

o Explica o porqué uma decisdo foi tomada.



Métodos de XAI

Modelos
Interpretaveis

Modelo-Agnostico Modelo-Especifico
(Caixa Preta) (Caixa Branca)

Global




Modelos
Interpretaveis
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Highly Accurate Models
@ Neural Networks -Non-linear relationship
-Non-smooth relationship
-Long computation time
@ Random Forest

@ Support Vector Machine

@ Decision Trees
@ Linear Regression

@ Classification Rules

Interpretability

Morocho-Cayamcela, Manuel Eugenio
& Lee, Haeyoung & Lim, Wansu.
(2019). Machine Learning for 5G/B5G
Mobile and Wireless Communications:
Potential, Limitations, and Future
Directions. IEEE Access. 7.
137184-137206.
10.1109/ACCESS.2019.2942390.



Arvores de Decisao

Age > 307

e

Income > $40k? Subscribed

Not Subscribed Subscribed




Arvores de Decisao

Condicdo?

Condicdo?

Classe Classe



Métodos
Post-Hoc

Modelo-Agnostico
Global



Modelos Substitutos

(a) Optimal 5-means clusters (b) Tree based 5-means clusters




Modelos Substitutos

e Treinar um modelo interpretdvel para aproximar um modelo mais complexo (caixa preta)
e O treinamento é feito a partir das predicdes do modelo caixa preta, em vez das classes

Modelo
Caixa Preta
Objetivo Previsdes

Aproximacao

Dados Modelo
Interpretavel



.
. - Weight

Permutation
Importance

® Faz a permutacdo aleatodria de valores para cada atributo,
medindo o impacto de cada um na precisdo do modelo

® |dentifica os atributos mais usados pelo modelo e os que
prejudicam

Height at age 20 (cm) Height at age 10 (cm) Socks owned at age 10
182 155 e 20

175 147 10

Feature




Partial Dependence Plots (PDP)

e Varia os valores de um unico atributo em varias instancias dos dados, medindo o impacto
e Gera graficos que mostram o impacto de cada varidvel no modelo
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Partial Dependence Plots (PDP)




Partial Dependence Plots (PDP)
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Métodos
Post-Hoc

Modelo-Agnostico
Local



SHAP: Shapley Additive Explanations

Mede o impacto de um atributo comparando com um valor base

Permite medir como cada atributo contribuiu para o resultado de cada instancia (local)

Se calculado para todos os elementos, pode gerar um panorama global

Pode também ser usado para mostrar a dependéncia de atributos, associado com a contribuicdo

( 070
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50als in PSO =3 ' Saves = Free Kicks = 18 Fouls Committed = 25 Corners =6 On-Target = Goal Scored = 2 Ba




SHAP: Shapley

number_diagnoses o b ._.“‘,“_ .
A d- d. it i V e num_medications .o u._“*._ 5

. number_emergency ’4 “e o cesomme oo
E X p ]_ ana t 10NS number_outpatient e cemmee
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num_procedures
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medical_specialty ?
payer_code_?
diabetesMed _Yes
gender_Female
AlCresult None
diag_1 428

diag_1 414

-0.1 0.0 0.1 0.2
SHAP value (impact on model output)




SHAP: Shapley Additive Explanations &

Goal Scored
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GPUTextSHAP

Implementacdo SHAP em GPU para texto
118x mais rapido em testes preliminares (10min em 5s)

film but worst film ever
Positive Negative -2.4995 0.6072 A 0.0736
funniest film ever one film ever rolled
Very Positive Positive Neutral Neutral 0.6126 0.1048 0.4382
have got see to see
Negative Negative Positive -0.2510 0.8874 <
cheap cheap Wi <unk> W bu
Negative -0.8060
but have you have
i Negative 0.4728 S -0.6224 9.8381
p R
0.0812 S -0.0717

Negative
carrot | <pad> Y <pad>
-0.5153 -0.0057 -0.0084

funniest
1.7909

one you have

-0.0095 0.4312 -0.7568

film it is

0.4785 0.4265 0.2905
t

horror

Neutral

worst

Very Negative

rolled

Neutral

go

-0.8084

it

<unk>

Positive

Positive

watch
0.2111
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LIME: Local Interpretable
Model-Agnostic Explanations

e Define um conjunto de dados locais atraves de perturbacdes na instancia a ser explicada
e Utiliza de um modelo mais interpretavel para aproximar o modelo nesse conjunto de dados

Perturbed Instances | P(tree frog)
ol

: . Locally weighted
l — ’ regression
I] ‘
’ 0.00001
Original Image ‘ =

P(tree frog) =0.54
0.52

Explanation




LIME: Local Interpretable
Model-Agnostic Explanations

Electric Guitar Acoustic Guitar
p=024

-~

P X

(a) Original image (b) Explaining electric guitar (c) Explaining acoustic guitar




LIME: Local Interpretable -
Model-Agnostic Explanations

o i atheism
Prediction probabilities : Text with highlighted words

atheism : From: johnchad@triton.unm @l (jchadwic)
christian Subject: Another request for Darwin Fish

Organization: University of New Mexico, Albuquerque
Lines: 11

ISR - BOSHRE- B8 : triton.unm

Hello Gang,

BB B8 been some notes recently asking where to obtain the
DARWIN fish.

This is the same question I [{@l@ and I [i¥8 not seen an answer on
the

net. If anyone has a contact please post on the net or email me.




Counterfactual
Explanations

Encontra a8 mudan¢a minima na instancia
que produz uma saida esperada

Varias tecnicas para isso

Boa parte define uma funcdo de custo
(loss) e utiliza um algoritmo de
otimizacdo para minimizar essa funcao
Aplicacbes de prompt injection e one
pixel attack

Original: 7

Counterfactual: 8




Métodos
Post-Hoc

Modelo-Especifico




Layerwise Relevance Propagation

e Calcula a relevancia de cada atributo atraves dos pesos da rede, de “tras pra frente”
e (Capaz de captar como cada camada da rede contribuiu para a decisao

Bf =[x =08
/ICatI(




Saliency Maps

Analisa a importancia dos pixels em imagens
Usa técnicas semelhantes as vistas, descida de gradiente, entre outras

Test Image

Class #1 Pos Saliency Class #2 Pos Saliency

4 | \




Saliency Maps

® Analisa a importancia dos pixels em imagens

® Usa técnicas semelhantes as vistas, descida
de gradiente, entre outras

Eel (vanilla)

Greyhound (vanilla)

Greyhound (Smoothgrad)

Greyhound (Grad-Cam)

Soup Bowl (vanilla)

Soup Bowl (Grad-Cam)

—

Eel (vanilla)

Eel (Smoothgrad)

Eel (Grad-Cam)




Outros
Modelo-Especifico..

® Muitos outras técnicas podem ser usadas para diferentes
tipos de modelos

® Extracdo de valores importantes, do Gini em Random
Forests até calcular razdes de probabilidades em Regressdo
Logistica;

® \Verificacdo de parametros internos, testes com partes ou
estados do modelo, etc.



E quanto as LLMs?

Podem ser amplamente integradas na Explicabilidade de
outros modelos

Capazes de transformar os resultados das técnicas de XAl
em linguagem natural (texto), mais acessivel para humanos
Mas ainda s30 um desafio para a XAl!

Varias técnicas podem ser aplicadas, mas ainda ha muito a
ser explorado nesses modelos de bilhdes de parametros!



E quanto as LLMs?

(a) PCA (b) Auto-encoder  (c) t-SNE (d) UMAP (e) DL projection (f) DRE t-SNE (g) DRE t-SNE+UMAP
2| [ 7 3 - . A [ & T TN
: \ : g Gluta
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Como explicar modelos generativos
que usam AI?

Explainable AI

Layer: Head: KJRq Attention:
[CLS] [CLS]
the the
cat cat
sat sat
the the
mat ; mat
[SEP] [SEP]
the : the
cat cat
lay lay
the the
rug rug
[SEP] [SEP]



E quanto as LLMs?

PCA Visualization of BERT Word Embeddings
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E quanto as LLMs?

Mean Activations Across BERT Layers
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Como comecar em XAI?

® Cursos e Aulas:

o) Learn Machine Learning Explainability Tutorials | Kaggle

o Intrepreting Machine Learning models | Kaaale
o Explainable Al - YouTube

® Livros e Artigos:

o) Interpretable Machine Learning
o (PDF) A Comprehensive Guide to Explainable Al: From

Classical Models to LLMs
® Disciplina do PPGINF



https://www.kaggle.com/learn/machine-learning-explainability
https://www.kaggle.com/code/parulpandey/intrepreting-machine-learning-models#5.-LIME:-Locally-Interpretable-Model-Agnostic-Explanations
https://www.youtube.com/playlist?list=PLV8yxwGOxvvovp-j6ztxhF3QcKXT6vORU
https://christophm.github.io/interpretable-ml-book/
https://www.researchgate.net/publication/386374295_A_Comprehensive_Guide_to_Explainable_AI_From_Classical_Models_to_LLMs
https://www.researchgate.net/publication/386374295_A_Comprehensive_Guide_to_Explainable_AI_From_Classical_Models_to_LLMs

Algumas Ferramentas
InterpretML: https://interpret.ml/

Vertex Al (Google):



https://interpret.ml/
https://cloud.google.com/vertex-ai/docs/explainable-ai/overview?hl=pt-br
https://cloud.google.com/vertex-ai/docs/explainable-ai/overview?hl=pt-br

Obrigado!

Duvidas?

hmargotte@inf.ufpr.br
www.linkedin.com/in/henrique-margotte

CREDITS: This presentation template was
created by Slidesgo, and includes icons by
Flaticon and infographics & images by Freepik
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You can delete this slide when you’re done editing the presentation
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To view this template correctly in PowerPoint, download and install the fonts we used

Used and alternative resources

An assortment of graphic resources that are suitable for use in this presentation
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What is a pitch deck?_

A pitch deck is a short presentation that entrepreneurs use to describe
their business and present it to potential investors. It usually consists of
about 10 slides that provide:

® An overview of the company's mission, product and service
® Market opportunity
® Team, financials, etc.

The goal is to garner enough interest from investors so that they are
motivated to invest in the business




\/ Introduction




Introduction

-
Our company

The introduction of your company in the
pitch deck should include a brief overview
of who you are and what you do. It should
also include a brief description of why
your product or service is unique and the
value it provides to customers

1

Our idea

The “our idea” part of a pitch deck should
include an explanation of your
product/service, how it works, and what
the customer value is. You should also
explain the market opportunity for your
product/service



Main ideas of a pitch deck_

"

Presentation

A great presentation for a pitch
deck should be concise, clear
and easy to understand. Visual
elements such as charts,
graphs, images, and videos can
help to make the presentation
more engaging

Investors

When it comes to picking
investors for a pitch deck, it's
important to research potential
investors and understand their
preferences, goals and interests

=

Value

The value of a product is
determined by how much
customers are willing to pay for
it. It's a combination of factors,
including the quality of the
product, its features, and how
well it meets customer needs



Key ideas in market opportunity_
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Research
new markets

Innovative
solutions

Stay ahead
of trends

Seasonal
spikes

Analyze existing customer needs and identify gaps in the
market to find new opportunities

Utilize technology and customer feedback to come up with
novel solutions that meet your customer’s demands or needs

Monitor changes in the marketplace, such as shifts in
consumer behavior or emerging technologies, to stay
competitive and capitalize on new opportunities and trends

Identify times of year when demand for certain products may
spike, such as holidays or special occasions, and use these
times to target customers or maximize sales



Six
Keep 1t
simple

Structure your pitch deck
clearly and make sure all the
important points are easy to

understand

Make it
memorable

Include impactful stories,
statistics, or facts that will
help your audience
remember your message
after the presentation

recommendations

Use visuals

Incorporate visuals or
graphics to illustrate your
message and keep the
audience engaged

Test &
iterate

Practice presenting your
deck beforehand with
friends or colleagues for
feedback, then use this
input to refine it further

Keep 1t
short

A good pitch deck should be
concise and clear; avoid
trying to cram in
information in excess

Main points

A pitch deck is an overview
of your business; focus on
key points that get the most
important ideas across



« 335,000_

Users bought our product

Oh 56m 23s

Estimated delivery time per unit

386,000 km_ -

» Avg. Distance travelled by logistics team




‘ Number of users analyzed in
our market research



Revenue by quarter_

»
» 20% 20%
. 1st quarter 2nd quarter
Highlight the main Highlight the main
sources of revenue sources of revenue

35% 5%

3rd quarter 4th quarter

Highlight the main Highlight the main
sources of revenue sources of revenue

Follow the link in the graph to modify its data and then paste the new one here. For more info, click here
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Competition comparison_

Team A Team B Team C Team D Team E

Mercury Yes Yes No Yes Yes
Mars Yes No Yes Yes No
Saturn No Yes Yes No No
Venus Yes Yes Yes Yes Yes
Jupiter No No Yes Yes Yes
Earth Yes Yes No No Yes




Product infographics_

Visuals

Showcase the design
of your product

Price

Share the cost and
price with investors

Availability

When is the product
expected to be ready?

Features

What makes you
product unique?

Users

Speak about the
target audience

Updates

Do you plan on
updating it?




Timeline of your presentation_

Provide a brief overview of
the pitch deck content

Identify the target customer
pain points and challenges in
a brief manner

Highlight the unique value
proposition and benefits of
your solution

Explain your financial needs
and briefly outline your
funding allocation

O

i
@

\/

'

\J

\ 4

Engage the audience with a
concise and compelling
company introduction

Describe how your product or
service can solve the problem

Analyze the target market
size, growth potential, and
competition briefly.

End with a clear and concise
call to action



Organizational chart_

Sun
CEO
l
Jupiter Neptune

Department Head Department Head

Venus Mars Ceres Earth

Manager Manager Manager Manager
E— | | | | I |
Mercury Uranus Titan Saturn Pluto

Employee Employee Employee Employee Employee




Market size overview_

Include the total size of the market, which Outer
represents the entire potential customer base )
for the product or service ~C1Y¥ cle

Identify the target market for the product or .
service, which may be a subset of the total Middle
market. This cguld be based on factor.s_such as  circle
demographics, geography, or specific needs

Indicate the current market size, which Inner
represents the portion of the target market ]
that the company has successfully captured circle




Roadmap infographics_

Jan Feb Mar Apr May
Task 01
Task 02
Task 03
»
Task 04
Task 05
»
Give a brief description of Give a brief description of
® Team 01 thisteam and their © Team 02 thisteam and their
responsibilities responsibilities



KPI dashboard

10% 45% 100%
Development was mostly The company faced some Bugs were fixed and the
good in the beginning difficulties halfway final product is ready

100%

Product Column 1 Column 2

75%

Jupiter 50% 2,000,000
50%

Saturn 20% 50,000
25% .
0% Mercury 100% 1,500,000

Follow the link in the graph to modify its data and then paste the new one here. For more info, click here
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Thanks! ¢ |

Do you have any questions?

youremail@freepik.com
+91 620 421 838
yourwebsite.com

MY

CREDITS: This presentation template was
created by Slidesgo, and includes icons by
Flaticon and infographics & images by Freepik

Please keep this slide for attribution ‘


https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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Alternative resources

Here’s an assortment of alternative resources whose style fits that of this template:

Vectors

e Landing page template artificial intelligence
e Landing page neon with smartphone

7 Q.



https://www.freepik.com/free-vector/landing-page-template-artificial-intelligence_5860714.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-vector/landing-page-neon-with-smartphone_6071413.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik

Resources

Did you like the resources on this template? Get them at our other websites:

Photos

e Side view of man using smartphone
e Side view woman working on digital monitors

VVectors

e Artificial intelligence template landing page
e Artificial intelligence landing page
e Artificial intelligence landing page template

Icons

e |con Pack: Artificial intelligence | Filled


https://www.freepik.com/free-photo/side-view-man-using-smartphone_11631591.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-photo/side-view-woman-working-digital-monitors_13327612.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-vector/artificial-intelligence-template-landing-page_5860713.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-vector/artificial-intelligence-landing-page_5831054.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.freepik.com/free-vector/artificial-intelligence-landing-page-template_5896792.htm/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=freepik
https://www.flaticon.com/packs/artificial-intelligence-166/?utm_source=slidesgo_template&utm_medium=referral-link&utm_campaign=sg_resources&utm_content=flaticon

Instructions for use

If you have a free account, in order to use this template, you must credit by keeping the slide

g As a Free user, you are allowed to:

9
,// Modify this template ; Use it for both personal and commercial projects

@ You are not allowed to:

Sublicense, sell or rent any of 1']: Distribute Slidesgo Content unless it has been
Slidesgo Content * expressly authorized by Slidesgo

3% Include Slidesgo Content in an @ Offer Slidesgo templates (or modified versions of
h online or offline database or file w Slidesgo templates) for download

m Acquire the copyright of
= Slidesgo Content

For more information about editing slides, please read our or visit our


http://bit.ly/2PfT4lq
http://bit.ly/33VAFh3
http://bit.ly/30B07Gq

Instructions for use (premium users)

As a Premium user, you can use this template without attributing or keeping the slide
g You are allowed to:
/0
,/ Modify this template Use it for both personal and commercial projects
=P Share this template in an == Hide or delete the “Thanks" slide and the mention
l} editable format m] to Slidesgo in the credits

@ You are not allowed to:

Distribute Slidesgo Content unless it has been
expressly authorized by Slidesgo

Sublicense, sell or rent any of
Slidesgo Content

’ Use any of the elements that are lg Register any of the elements as a trademark or logo
.’ part in a separated way ‘== in an intellectual property registry

For more information about editing slides, please read our or visit our


http://bit.ly/2PfT4lq
http://bit.ly/33VAFh3
http://bit.ly/30B07Gq

This presentation has been made using the
following fonts:

Click on the button of the link to the fonts

To view this template correctly in PowerPoint,
download and install the fonts we used

All the colors used in this presentation

#191d30 #b5c4fc

#4b6ef8 #131e4b #3327cf

#68cafb


https://fonts.google.com/specimen/Trispace
https://fonts.google.com/specimen/Maven+Pro

Presentation Maker
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Here is where your presentation begins

#* Generate Al Presentation

(C]
Slidesgo introduces its latest feature: the Presentation Maker. Enjoy two main functionalities - firstly, with a few
clicks, create marvelous presentations with Artificial Intelligence that adapt to your needs. And it's completely free!

The second functionality of this tool is that you can edit presentations through the online editor. Create interactive
resources easily, quickly and without the need for any software. Change everything or start from scratch


https://slidesgo.com/ai-presentations#rs=banner-top
https://slidesgo.com/presentation-maker?order=recent#rs=collections-trending-searches

Use our editable graphic resources...

You can easily resize these resources without losing quality. To change the color, just ungroup the resource and
click on the object you want to change. You can also look for more on Slidesgo



https://bit.ly/2ZjL1pd
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...and our sets of editable icons

You can resize these icons without losing quality
You can change the stroke and fill color; just select the icon and click on the paint bucket/pen
In Google Slides, you can also use , allowing you to customize and add even more icons
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https://workspace.google.com/marketplace/app/icons_for_slides_docs/381578326502

Medical icons

Educational icons
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Teamwork icons

Business icons
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Avatar icons
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Creative process icons
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Performing arts icons
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