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| O que esperar do N0OSSO cuUrso

» Objetivos:
— Conhecer as técnicas basicas para
manipulacao de imagens;

— Construir sistemas baseados nos conceitos de
Internet das Coisas e Inteligéncia Artificial com
o0 desenvolvendo sistemas de hardware e

software;

— Entender e discutir as arquiteturas de diferentes
aplicacoes de loT e sua interacao com sistemas

de IA



| Organizacao do Curso

= 12 Parte: Processamento de Imagem

Conceitos fundamentais (imagem)

Etapas do processamento de imagens
Melhoria de imagens

Deteccéao de atributos (retas, circunferéncias)
Pontos caracteristicos

= 22 Parte: Internet das coisas (loT)

Conceitos fundamentais e perspectivas

Introducéo ao uso do Arduino

Sensores e atuadores com Arduino

Serializag&o de dados no formato JSON

Comunicagao em redes sem fio

Plataformas de l0T: conectando dispositivos e aplicacfes

= 32 Parte: Machine Learning

Fundamento do Reconhecimento de Padrdes
Conceito de Aprendizagem

Redes Neurais Artificiais

Reconhecimento e deteccdo de objetos

ERVANE

12 Semestre

22 Semestre
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Projetos passados
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http://www.youtube.com/watch?v=EkqhIeSZGN8
http://www.youtube.com/watch?v=y6fS__BI33s
http://www.youtube.com/watch?v=znwVRa8RSHM
http://www.youtube.com/watch?v=LNpj__4pSFM

EIVANE
| O que esperar do N0OSSO cuUrso

 Dinamica das aulas:
— As aulas terao conteudos tedricos e praticos.
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| Instrucbes para a instalacdo da infraestrutura

Importante!
Windows:

= Fazer o download do python no site oficial:

—  https://lwww.python.org/downloads/ (selecionar a opcéo de adicionar o
Python ao PATH)

=  Abrir o cmd e executar os comandos:
—  pip install matplotlib
—  pip install opencv-python
—  pip install notebook

= Alternativa: Nao é necessario, masssss... quem preferir, pode usar o
anaconda e criar uma virtual env para instalar a infra

= Linux/mac:
= S6 precisa executar “pip3 install pacote” no terminal.

= VM - Virtual box:

= Tem uma VM pronta para usar, basta instalar o VirtualBox e os extension
pack:

—  https://www.virtualbox.org/wiki/Downloads (sao 2 arquivos para fazer o
download)
»  Fazer o download do arquivo iot.ova que esta no google drive
—  https://drive.google.com/drive/folders/1HrtLCNFSyUQOnkCwthz7dvSRgcHx7h4t?us
p=sharing

= Senha: iot
= sugestdo: rodar com pelo menos 2 CPU’s e 4G de Ram -



https://www.python.org/downloads/
https://www.virtualbox.org/wiki/Downloads
https://drive.google.com/drive/folders/1HrtLCNFSyUQ0nkCwthz7dv5RqcHx7h4t?usp=sharing
https://drive.google.com/drive/folders/1HrtLCNFSyUQ0nkCwthz7dv5RqcHx7h4t?usp=sharing

Expectations
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| OK, mas por que vou estudar isso???

Brain-Computer Interface
Autonomous Mobile Robots

Deep Neural Network ASICs

Andrew Ng: a nova eletricidade

Gartner Hype Cycle (2018)

)

Biochips
Smart Workspace

Silicon Anode Batteries
Blockchain

Smart Robots

Al PaaS

Uuantum

Volumetric Displays

Self=Heali
Conversational Al Platform
onomous Driving Level 5] 2\

Compufing

Gonnected Home
/\ Futonomnus Driving Level 4 I

Mixed Reality

Blockchain for Data Security

Knowledge

Smart Dust

Neuromorphic Hardware

Graphs

4D Printing

b
Artificial General Smart Fabrics
Intelligence

Augmented Reality

Flying Autonomous Vehicles
Biotech — Cultured or Artificial Tissue

Peak of
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Expectations Disillusionment

Plateau will be reached in:
@ less than 2 years
@ 2toSyears

@ 5to10years

/\ more than 10 years

Visdo computacional, 1A e
loT na crista da onda

As of August 2018

Plateau of

Slope of Enlightenment Productivity

Time




FIAP

1. Processamento de
Imagem




RIVANES
| Exemplo de visdo computacional

Radius of curvature: 603 m

Distance (left): 1.6 m

Distance (right): 20 m

https://github.com/navoshta/detecting-road-features u


https://github.com/navoshta/detecting-road-features

EEVANE
| Exemplo de visao computacional - Tesla
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https://www.youtube.com/watch?v=fKXztwtXaGo&feature=emb logo



https://www.youtube.com/watch?v=fKXztwtXaGo&feature=emb_logo

| Exemplo de visdo computacional

B Vehicles: 6
A\ SpeediEQr O%
7 Moving: 4 '

7 A ‘. - '__.-
\ People: 68
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https://www.youtube.com/watch?v=fKXztwtXaGo&feature=emb logo



https://www.youtube.com/watch?v=fKXztwtXaGo&feature=emb_logo

EEVANE
| Cognitive and Semantic Computation



http://www.youtube.com/watch?v=8BFzu9m52sc

RIVANES
| Exemplo de visdo computacional - Rover

https://www.youtube.com/watch?v=wE-aQ0O9XD1g&feature=emb logo



https://www.youtube.com/watch?v=wE-aQO9XD1g&feature=emb_logo
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| O que évisao computacional?

Image (or video) Sensing device Interpreting device Interpretations

' \",

garden, spring,
\ bridge, water,
/ trees, flower,

green, etc.

Q“_,
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http://vision.stanford.edu/teaching/cs131 fall1516/lectures/lecturel introduction _cs131.pdf
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| Algumas aplicacdes

https://storage.gooqgleapis.com/tfis-examples/webcam-transfer-learning/dist/index.html

https://experiments.withgoogle.com/collection/ai/move-mirror/view/mirror

https://docs.opencv.org/3.4/df/d6c/tutorial js face detection camera.html

https://teachablemachine.withgoogle.com/



https://experiments.withgoogle.com/collection/ai/move-mirror/view/mirror
https://storage.googleapis.com/tfjs-examples/webcam-transfer-learning/dist/index.html
https://docs.opencv.org/3.4/df/d6c/tutorial_js_face_detection_camera.html
https://teachablemachine.withgoogle.com/

EEVANE
Vamos tentar entender o que € uma imagem
digital.

Nosso primeiro laboratorio: Realizar a instalacéao da infra e validar
se esta tudo correto.

Vamos utilizar o notebook IntroPID.ipynb (podemos rodar tanto
local como em nuvem, utilizando o google colab).
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