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Democratizando a Inteligencia
Artificial:

Possibilidades do uso na Agricultura

\ Dr. Robson Parmezan Bonidia
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INTELIGENCIA ARTIFICIAL?

Al 2027

Daniel Kokotajlo, Scott Alexander, Thomas Larsen, Eli Lifland, Romeo Dean

We predict that the impact of superhuman AI over the next decade will be

enormous, exceeding that of the Industrial Revolution.

We wrote a scenario that represents our best guess about what that might look
like." It’s informed by trend extrapolations, wargames, expert feedback, experience

at OpenAl, and previous forecasting successes.’

[ What is this? ] [ How did we write it? ] [ Why is it valuable? ] [ Who are we? ]



https://ai-2027.com/

INTELIGENCIA ARTIFICIAL?

PAISES QUE MAIS CONFIAM NA
INTELIGENCIA ARTIFICIAL

populacao brasileira € a 42 com maior taxa
de aceitacao da tecnologia

2 5
pais aceitagao 2 2
12 == india 75 I
23 China 67 I @
32 3= Africa do Sul 57 N .
| . Link: Acessar
I 4 Brasil 56 1N 82/0 eSS S
52 Cingapura dos entrevistados
62 B EUA disseram ja ter

— ouvido, lido ou visto
72 HB  Alemanha algo sobre

82 x Israel inteligénf:ia artificial

ga Australia

102 =k Reino Unido



https://www.poder360.com.br/tecnologia/56-confiam-em-inteligencia-artificial-no-brasil-diz-pesquisa/

INTELIGENCIA ARTIFICIAL?

IA Ja E Habito de 93% dos Brasileiros Conectados;

Veja Quais Sao as Ferramentas Mais Usadas

Uma pesquisa da Conversion, em parceria com a ESPM, mostra que 49,7% dos brasileiros utilizam Llnk: Acessar
ferramentas de inteligéncia artificial generativa diariamente

@ Pacete X f in ™ O

Maioria dos brasileiros confia na

inteligencia artificial, aponta _
KPMG Link: Acessar

Estudo global, que ouviu 17 mil pessoas de 17 paises, sendo mil no Brasil, revela que 84%
da populacio do Pais acredita na tecnologia



https://forbes.com.br/forbes-tech/2025/06/ia-ja-e-habito-de-93-dos-brasileiros-conectados-veja-quais-sao-as-ferramentas-mais-usadas/
https://www.meioemensagem.com.br/midia/brasileiros-inteligencia-artificial

INTELIGENCIA ARTIFICIAL?

“A inteligéncia artificial, ou 1A, &€ uma tecnologia que permite que
computadores e maquinas simulem a inteligéncia humana e as
capacidades de resolucéo de problemas.” (IBM)

“0O estudo e projeto de agentes inteligentes, onde um agente inteligente
€ um sistema que percebe seu ambiente e toma agdes que maximizam
suas chances de sucesso.” (Livro de Russel e Norvig).



https://www.ibm.com/topics/artificial-intelligence
https://thuvienso.hoasen.edu.vn/bitstream/handle/123456789/8967/Contents.pdf?sequence=3
https://thuvienso.hoasen.edu.vn/bitstream/handle/123456789/8967/Contents.pdf?sequence=3
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Tipos de inteligéncia artificial: IA fraca vs. IA forte (artificial general intelligence (AGI) — a
distingdo mais marcante é o fato de a IA fraca ser especializada em tarefas especificas.
Enquanto isso, a forte busca reproduzir a inteligéncia humana de forma gerail.



https://www.ibm.com/topics/artificial-intelligence
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IA Tradicional vs IA Generativa: O primeiro tipo de Inteligéncia Artificial apenas copiq,
imita ou reproduz algo que ja existe ou que ja foi feito. J& o segundo modelo
consegue cridr coisas novas e originais a partir do que conseguiu aprender.




INTELIGENCIA ARTIFICIAL?

SEARCH FORTUNE SIGN IN

Home News Tech Finance Leadership Well Recommends Fortune 500

TECH-A.L

SoftBank’s billionaire CEO
says he was put on Earth to
create artificial
superintelligence that’s
10,000 times smarter than §g
a human—’I am super |
serious about it’

Al‘tlflClal Supt _

A 0 )0001i=

BY WILL DANIEL c<: Masayoshi Son h irman and chief executive officer of SoftBank, speaks during a news confer in Tokyo on June 27, 2024,

June 77, 7094 at 3:01 PM GMT-3 PHOTOGRAPHER: TORU HAMNAI/ELOOMEBERG VIA GETTY IMAGES

Outra teoria de IA surgiu, conhecida como superinteligéncia artificial (ASI),
superinteligéncia ou super IA. No entanto, a super IA ainda & puramente especulativa, pois
néo temos exemplos de IA forte (FORBES).



https://fortune.com/2024/06/27/softbank-ceo-masayoshi-son-born-to-create-artificial-super-intelligence/
https://forbes.com.br/forbes-tech/2023/06/o-que-e-a-superinteligencia-artificial/
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INTELIGENCIA ARTIFICIAL NO AGRO?

Methods in Microbiology

Volume 55, 2024, Pages 179-193

07/02/23 | PESQUISA, DESENVOLVIMENTO E INOVAGAO PRODUGAD VEGETAL AUTOMAGAD E AGRICULTURA DE PRECISAOD

Inteligéncia artificial identifica plantas doentes
simulando processo cerebral

Chapter Nine - Artificial
intelligence in plant disease
identification: Empowering
agriculture

REVIEW article

Front. Plant Sci., 12 March 2024 This article is part of the Research Topic
Sec. Technical Advances in Plant Science Artificial Intelligence and Internet of Things for Smart
Volume 15 - 2024 | https://doi.org/10.3389/fpls 20241356260 Agriculture

View all 20 articles >

Revolutionizing agriculture with artificial intelligence: i 4
plant disease detection mEthOdS, aF)F)l.i(:a‘tiC)r']s‘r and their ﬁijﬂpamemocaprum esr’murasma;sfn.clr—;-’r:aba!spa-re;derectardoenc;asempfanras,pormer’odemreﬂgénm’aarn’ﬁaa’a:‘
limitations




INTELIGENCIA ARTIFICIAL NO AGRO?

Artificial Intelligence In Agriculture Marketll —hd—
Size, by Technology, 2020 - 2030 (USD Billion) P

25.5%

Giobol Market C/GR,
2024 - 2030

$1,9B

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

@® Machine Learning & Deep Learning @ Predictive Analytics

Source:
Computer Vision www.grandviewresearch.com



https://www.grandviewresearch.com/industry-analysis/artificial-intelligence-in-agriculture-market

INTELIGENCIA ARTIFICIAL NO AGRO?

(ﬂﬂ 5hare>

Al In Agriculture Market Market Overview
Market Size in USD Billion
CAGR 22.55% Study Period 2019 - 2030
UsD 7058
Market Size (2025) USD 2.55 Billion
Market Size (2030) USD 7.05 Billion

Growth Rate (2025 - 2030) 22.55% CAGR

Fastest Growing Market Asia Pacific
Largest Market Morth America
UsD2.558
= e Market Concentration Medium
Major Players
[ @
B Granular| aWhere
2025 2030
source : Mordor Intelligence Al O prospernd| =—===
B Microsoft e—— EE_??—:_

*Disclaimer: Major Players sorted in no particular order



https://www.mordorintelligence.com/industry-reports/ai-in-agriculture-market

INTELIGENCIA ARTIFICIAL NO AGRO?

"G

Global Market Insights

Al in Agriculture Market
Global Forecast (2025 — 2034)

diil  MARKET STATISTICS @SO ‘ SEGMENT STATISTICS

Market Value (2024) Solution segment

$4.7 BN Market Size (2034): >$31 BN

Market Value (2034) P _

$46.6 BN Machine learning segment
Market Share (2024): 50%

CAGR (2025-2034)

26.3% Precision farming segment
Market Share (2024): >33%

REGIONAL STATISTICS

North Market Share (2024)

America >36%
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DETECCAO DE DOENCAS

Diagrama de grafico ilustrando a deteccéo de doencas em plantas a partir
de um conjunto de dados de imagens.

7 A
Types of
1. Pairing Images Plant
il diseases
\ J
2. Feature Extraction
3. Feature Comparison

4. Similarity Scoring

Bacterial disease Fungal disease Viral disease

Link



https://doi.org/10.3390/horticulturae10030197
https://doi.org/10.1016/bs.mim.2024.05.007

DETECCAO DE DOENCAS

Al Models
Training/Validation

Trained Models

)| Model Deployment

Images Data

Prediction <>

Image Acquisition
u Preprocessing Steps
u Image Segmentation
\ U Feature Extraction

Link

n =5 =2 =
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Artigo: Revolutionizing agriculture with artificial intelligence



https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2024.1356260/full

DETECCAO DE DOENCAS

Pesquisa &
Agricultura &
Inteligéncia
Artificial

. ' pesquisa &
ClIA-Agro! | Agricultura &

\nteligéncia
TR |

32 SEMANA DOS NAPIs

11 e 12 de marco | FIEP Campus da Industria

Ciéncia, Tecnologia e
Inovagdo para o Parana

NAPI CIA-Agro Monitoramento da ferrugem asidatica



https://www.iaraucaria.pr.gov.br/noticia_napi/inteligencia-artificial-no-campo-napi-cia-agro-avanca-no-monitoramento-da-ferrugem-asiatica-e-amplia-parcerias/

TECNOLOGIA BRAINTECH

Equipamento ajuda a identificar, com alta acurdciag, as folhas sauddveis e
as doentes com oidio e ferrugem da soja.

Dados de ondas cerebrais

Dados de ondas cerebrais + dados de imagem = aprendizagem de |A

Parceria entre a Embrapa € dsS empresas Machica DHW e InnerEye.



https://www.embrapa.br/busca-de-noticias/-/noticia/99117140/produtor-ja-pode-testar-aplicativo-que-usa-registro-de-ondas-cerebrais-de-especialistas-para-detectar-doencas-da-soja
https://www.macnicadhw.com.br/
https://www.innereye.ai/
https://www.embrapa.br/busca-de-noticias/-/noticia/78204383/inteligencia-artificial-identifica-plantas-doentes-simulando-processo-cerebral

INTERACOES PROTEINA-PROTEINA (PPI)

Prever interacdes proteina-proteina (PPl) entre plantas e patdgenos,
facilitando a compreensdo dos mecanismos moleculares de defesa e
infeccdo.

Link

Host-Pathogen

Interaction Prediction Prediction
Feature Vector Model Result
[Concatenation]

Host Protein
Feature Vector

(fil)

Host Protein
Sequence (i/)

Protein Feature
Representation

Pathogen Protein
Feature Vector

(fi2)

Pathogen
Protein

Sequence (i2)



https://doi.org/10.1109/SEB4SDG60871.2024.10629915

INTERACOES PROTEINA-PROTEINA (PPI)

e Descobrir quais proteinas vegetais reconhecem e bloqueiam proteinas de
patdégenos.

o Arroz x Magnaporthe oryzae - brusone
= Patoégeno: Efetor AVR-Pia
= Planta: Proteina de resisténcia Pia
= Efeito: Quando se ligam, o arroz detecta o invasor e ativa genes de
defesa.

o Soja x Phytophthora sojae
= Patégeno: Efetor Avrlb
= Planta: Proteina Rpslb

= Efeito: Reconhecimento do patdgeno e resisténcia a doenca. i
Lin
SRS



https://doi.org/10.1105/tpc.107.056093

INTERACOES PROTEINA-PROTEINA (PPI)

Prever interagcdes proteina-proteina (PPl) entre plantas e patdégenos,

facilitando a compreensdo dos mecanismos moleculares de defesa e
infeccdo.

Article Open access Published: 27 September 2023

AlphaFold-Multimer predicts cross-kingdom
interactions at the plant-pathogen interface

Felix Homma, Jie Huang & Renier A. L. van der Hoorn Link

Nature Communications 14, Article number: 6040 (2023) | Cite this article

26k Accesses | 80 Citations | 45 Altmetric | Metrics



https://www.nature.com/articles/s41467-023-41721-9

GERACAO DE MOLECULAS PARA PESTICIDAS

Criar estruturas moleculares de candidatos pesticidas com propriedades
otimizadas para reduzir toxicidade ambiental e em animais, oferecendo
solugdes mais seguras e sustentdveis para o manejo de pragas e doencas.

Pesti-Gen by Taehan Kim and Wonduk Seo

q d\}ﬂ . ))\_fl R,f % wgb

CC1=NC(=CC=C1)CON... CC1=NC(=CC=C1)CC... CN1COCN...CC2=CN=C(S2)CI CN1COCN...CC2=C=8C(S2)C CCC(C)C)C(=0)0C1...C3=C(C... CC{C){C({C(=0)0C1..C3=CC..

Pesti-Gen

) %\‘K,T __}' C ? Q ‘Oﬂ)p F}AL)-Q Link

CNC(=N[N+](=0)...CN=C(S1)CI CNC(=N[N+](=0)...CNCCSC1 CCC(C)C1=CC=CC=C10C(=0)NC COC1=C(C=CC(=C1C(=0)O)CI)CI CC1...NC2=C(C(=C(C=C2)Q0)ClI)CI CC1...N(C=C(C(=C(C=C))C)CI)CI

Original Reconstructed Original Reconstructed Original Reconstructed



https://arxiv.org/abs/2501.14469

GERACAO DE MOLECULAS PARA PESTICIDAS

Data on Toxicity
Aquatic
toxicity |
Livestock P sl
toxicity Fine-Tuning Molecular
. Generation

Fine-Tuning
O

o

%

i

b I —

______________

Pesti-Gen
Link

z ] [ Safer Pesticides

|

G/©}y CH3/©

AGCHM_ENG_NM Livestock Toxicity Aqua Ecotoxicity Livestock Tox. Agqua Tox. Met- SMILES (Abbrev.)

(LD 50) (LC 50) Metrics rics
Benzobicyclon + Pyrazosulfuron-ethyl + Class IV Class III 0.01 0.0625 CS (=0) (=0)Cl=CC(=C(C=Cl)C(=0)C2=C...
Pyriminobac-methyl
Fenquinotrione + Imazosulfuron + ClassIV Class III 0.01 0.0625 COC1l=CC=C (C=C1l)N2C3=C (C(=CC=C3)Cl...
Pyriminobac-methyl
Fentrazamide + Metazosulfuron Class IV Class III 0.01 0.0625 CCN(C1CCCCC1)C(=0)N2C (=0)N (N=N2Z) ...
Fenoxasulfone + Fenquinotrione + Imazo- Class IV Class III 0.01 0.0625 CCOCl=C(C=C(C(=Cl)Cl)Cs5(=0) (=0)C2...

sulfuron



https://arxiv.org/abs/2501.14469
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https://doi.org/10.3390/agriculture15090903
https://pubs.acs.org/doi/pdf/10.1021/acs.jafc.4c01934?ref=article_openPDF
https://doi.org/10.3390/agriculture15090903
https://pubs.acs.org/doi/pdf/10.1021/acs.jafc.4c01934?ref=article_openPDF

GEMEOS DIGITAIS NA AGRICULTURA

Solinftec quer ‘prever o futuro’
com gemeos digitais nas lavouras

Ferramenta da agtech combina IA e gamificacao e cria réplica da lavoura no espaco virtual para
simulacdes e deteccao de problemas

_.-___‘_

-

I -
i = .,
s e =3
-"‘--—Lﬂ:,‘ | — e — ——.-_..1..—."". e
- — 3 !

Link



https://globorural.globo.com/negocios/noticia/2024/07/solinftec-quer-prever-o-futuro-com-gemeos-digitais-nas-lavouras.ghtml

GEMEOS DIGITAIS NA AGRICULTURA

* Prever surtos de doencas antes que aparegcam: O gémeo digital “imita” o
lavoura e cruza dados de clima, solo e historico para avisar quando e onde
uma doenca pode surgir.

e Testes virtuais sem risco: Permite experimentar manejos (rotacéo,
espagamento, biocontrole, novos pesticidas) no digital antes de levar ao
campo.

e Usar defensivos s6 quando e onde precisa: O modelo mostra o ponto certo
da lavoura para aplicar o produto, evitando desperdicio e protegendo o
meio ambiente.

e Escolher a melhor época para plantar ou colher: Simula diferentes datas de
plantio e colheita para evitar picos de clima favordvel a doengas.



DESAFIOS PARA IA NA AGRICULTURA
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DESAFIOS PARA IA NA AGRICULTURA

WORLD
ECONOMIC
FORUM

e

DAVOS AGENDA

The ‘Al divide’ between the Global North
and the Global South

dan1R/ 2N927

B UNIVERSITY OF
¥ CAMBRIDGE _ . . . O\
Judge Business Sche @ About Programmes Executive Education Faculty and research Insights Alumni

Home / Insight / Alandtechnology / The darkside

The dark side of Al:

algorithmic bias and

global inequality




DESAFIOS PARA IA NA AGRICULTURA

Segundo o relatério da FAO e ITU (2022), ouso da IA
no combate a doencas em plantas pode ser um
divisor de aguas na seguranc¢a alimentar global —
mas so se o investimento tambeém for feito em
acessibilidade, capacitacao local e ferramentas
abertas.

Link



https://openknowledge.fao.org/server/api/core/bitstreams/939c996b-f10b-49ef-993c-3e5e6e0f1478/content

{+) IDRC- CRDI

ad International Development Research Centre
Centre de recherches pour le développement international

A

Canada

AutoAl-Pandemics

Democratizing Machine Learning

200 .
v InteliGente
V RUILDING PATHS OF EQUALITY WITH ARTIFICIAL INTELLIGENCE



https://inteligentehub.com.br/
https://autoaipandemics.icmc.usp.br/
https://autoaipandemics.icmc.usp.br/
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BioAutoML BloPred |Ct|0n ~ BioDeepFuse

emocratizing Cheminformatics

ITT-Is That True?




7+ Dominique
< -;gvy bot

But she did not attempt it - and did not need
to since her arsenal of other unique and
high-value skills were more than enough to
seal the gold. 19 &

Alright, | received your message. I'll analyze
it here.

A

According to the model, the text you sent is
47.63% likely to be *Fake News*

r

Remember to *always* check the source of
the information!

Would you like me to check another
message for you?

Our Solutions

18:07 %Z il =

Beware_bot
<_ bot

Oi.

Ola! Estamos aqui para informar sobre
fraudes, tirar duvidas e receber relatos
para prevenir possiveis vitimas. Sinta-se
a vontade para compartilhar qualquer

suspeita ou experiéncia de fraude conosco.
I

Escolha a opcao pelo qual fez vocé interigir
CONOSCO:

) Tirar Duvidas
Facga sua pergunta.
O que é fraude?

A fraude € quando um fraudador entra

em contato com a vitima se passando

por um falso funcionario do banco ou
empresa, com o objetivo de enganar e obter
vantagens ilicitas. Para evitar esse tipo de
fraude, é essencial desconfiar de contatos
suspeitos, desligar e entrar em contato
com a instituicao financeira ou empresa
verdadeira.

Vocé teve a resposta que precisava?

Sim

| Gostaria de realizar outra pergunta?

@ O, 4

BloAutoML 5 a software package at automates the machine learming (ML) plpeline for analyzing biodogical sequence data. It addresses the challenge of

PBEELAn g, aded malntain or improve predictive perfarmance

Classification

LCEISEUVImbad 2V

Traininmg set »

Agueda - IA Para Detecgdo Precoce do Céncer de
LET)E]

Escolha uma ou mais imagens de mamografia

Drag and drop files here
N0MB per file « 1B PEG. PHG

Browse files

D 1780_L1.RIGHT_MLO.LJPEG.1_highpass.png Classificacio: Mormal

[ 2695_A_1766_LLEFT_CC.LJPEG.1_highpass.png i Inverier Cor

Classificagao: Mormal

i F.

i) About

Classificacao: Mormal

Inverter Car

Classificagdo: Normal




Feature Engineering

Feature Extraction

BIOAUTOML
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v
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!
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https://autoaipandemics.icmc.usp.br/

BIOAUTOML

TS 0 s AT— © o

BioAutoML

Democratizing Machine Learning in Life Sciences

BioAutoML is a software package that automates the machine learning (ML) pipeline for analyzing biclogical sequence data. It addresses the challenge of feature engineering, ML algorithm selection, and hyperparameter tuning, which are typically manual
and tme-consuming processes requinng comprehensive domain knowledge BicAutoML was expenmentally evaluated in two scenanios: predicting the three principal classes of noncoding RWAs (ncRMNAS) and the eight categories of nc RMNAs in bactena,
including housekeeping and regulatory types. The package’s predictive performance was compared to two other AutoML tools, RECIPE and TPOT. The results showed that BioAutoML can accelerate new studies, reduce the cost of feature engineering

processing, and maintain or improve predictive performance.

Classification = h
Job submitted to the guewe. You can consult the results in "Jobs™ using the following 1D: 1IXCeSKUWVImbad 2y

¥ Training ) P Testing ) & Datatype

Training set b Test set hod DNA/RNA bt

Feature Selection {2 Oversampling /Undersampling (2


https://autoaipandemics.icmc.usp.br/

BIOPREDICTION
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< VALIDATION - 107, s s sy (TO ESTIMATE PERFORMANCE) —‘
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[ '4-._"'. ‘:
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(TO TRAINING)
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PROTEINS P OA DATASET
DICTIONARY > ¢

uEE
" .

STRUCTURAL
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https://autoaipandemics.icmc.usp.br/

BIOPREDICTION VS ALPHAFOLD

Caracteristica AlphaFold BioPrediction

Estrutura 3D de proteinas (e InteracOes entre qualquer tipo de

Foco , , sequéncia (PPIl, RNA-proteina, DNA-
complexos proteina-proteina) ]
proteina etc.)
: A L Sequéncia de aminoacidos,

Tipo de entrada Sequéncia de aminoacidos , .

nucleotideos, dados derivados
) , Probabilidade de interacao, métricas
Saida Modelo 3D predito ;

de confianca, insights biolégicos

Codigo aberto, mas execugao

Democratizacao
complexa e custosa

Acessivel para nao especialistas

Infraestrutura necessaria Alta (GPUs, instalacao complexa) Pode rodar via web/infra média

Necessita conhecimento em

Interpretacao . , .
P ¢ bioinformatica estrutural

Relatorios diretos e interpretaveis




ChemAutoML

Democratizing Cheminformatics




e AutoAl
Pandemics



PRINCIPAIS RESULTADOS

Acesso as nossas Reconhecimentos e Citacoes em nossos
solucoes e documentos Grants artigos

Noticias publicadas na Pessoas impactadas
midia direta e indiretamente
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https://inteligentehub.com.br/book.html
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V BUILDING PATHS OF EQUALITY WITH ARTIFICIAL INTELLIGENCE

Inteli

CARDS

Decifrando IA: Um guia
de Desenvolvimento

Idealizador e Autor: Dr. Robson Bonidia

Um baralho interativo

para explorar a inteligencia
artificial e suas implicacoes
eticas. Envolva-se em
perguntas reflexivas para
entender como a IA impacta
nossa sociedade.


https://inteligentehub.com.br/InteliGente/InteliGenteCards.html
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