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Machine Learning no Android:
Por onde comecar?

Jeziel Lago
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Jeziel Lago

Desenvolvedor Android na Zup Innovation
Entusiasta de Machine Learning
Mestrado em Computacao Aplicada

o Classificagdo de imagens histopatoldgicas com deep learning

Computer Vision Expert Nanodegree - Udacity

QO Jjeziellago




Machine Learning no Android:

Por onde comecar?
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if (input == "Hello, how are you?"){
cout << "I am fine, thank you!" << endl;

0O que nao é Machine Learning

Isithis' machine learning?
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Programagcao Tradicional

Dados

Computador

Programa

Machine Learning

Computador Programa




/z==)\ THE
DEVELOPER'S
\&=% CONFERENCE

Machine Learning

1. “Funcoes matematicas” construidas a partir de dados
2. 0s modelos carregam o “aprendizado”

3. Modelos realizam predicoes em novos dados

Input

Predict
“Cat”
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Arfificial | Machine Deep
Intelligence Learning Learning

Engineering of ] Ability to learn Learning based on
making Intelligent without being explicitly Deep Neural
Machines and Programs | programmed Network

1950's 1960s 1970's 1980's 1990's 2000's 2006's 2010's 2012's 2017's

Fonte: VIA Technologies, Inc.




Meaningful
Compression

Big data

Dimensionality
Visualistaion
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Unsupervised
Systems

Learning
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Customer
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Real-time decisions
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Structure
Discovery

Image
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Machine
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Reinforcement
Learning

Skill Acquisition

Learning Tasks

Customer Retention

Diagnostics

Advertising Popularity
Prediction

Weather
Forecasting

Regression
Market
Forecasting

Estimating
life expectancy

DEVELOPER'S
CONFERENCE




Machine Learning
nho Android



THE
DEVELOPER'S
===’ CONFERENCE

12:37 C 0 o4 877%

“= TensorFlow

Project Metrics  inbox

Lindsay Carter
to me

11:16 AM View details

input image

Have you had a chance to go over the most recent data logs?
The team is very interested to see how it landed in the
market.

Yes, | am Working on it

i No, | have not.
working on it. now.

& =»

Reply all Forward
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Android NN API *

Android Neural

Networks API

Android 8.1 (API >= 27)

Android NN HAL 1— b

Digital Signal Specialized
Processor Processor
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Machine Learning no Android

b.

c.

1. Firebase ML Kit SDK ’@ ML Kit

a.

Facil de implementar

Modelos on-device e Cloud for Firebase

Base APIs e suporte a modelos customizados

2. TensorFlow Lite

a.
b.
C.
d.

Necessario um pouco de machine learning
Crie seu proéprio modelo

Pode ser usado com o ML Kit

Alguns modelos prontos da Google fTGﬂSOI'FlOW I_ite



for Firebase
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Yo ML Kit

for Firebase

“O ML Kit é um SDK para dispositivos moveis
que leva a experiéncia em machine learning do
Google para aplicativos Android e i0S em um
pacote poderoso e facil de usar”




¥ Firebase

Authentication

/0 ML Klt Database

for Firebase

Storage
Hosting
Functions

ML Kit
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Reconhecimento detexto  [J ¢

Reconhecer e extrair texto de imagens

Primeiros passos (2

Detecgao facial 0

Detecte rostos e marcas de expressao
com o Contornos da face

Primeiros passos (2

Ty

Leitura de cédigo de barras 0

Ler e processar codigos de barras

Primeiros passos (2

Rotulagio de imagens 0o

Reconhecer objetos, locais, atividades,
espécies de animais, produtos etc.

Primeiros passos 2

ID do idioma

Detectar o idioma do texto

Primeiros passos &

Reconhecimento de pontos de (™
referéncia

Reconhecer pontos de referéncia
famosos em uma imagem

Primeiros passos 2

Resposta inteligente 0

Gere respostas de texto com base em
mensagens anteriores

Primeiros passos 2

Y
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“¢" TensorFlowL ite
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~ TensorFlowL ite

E a versdo leve do TensorFlow para dispositivos
moveis e embarcados
Inferéncia com baixa laténcia

Modelos pequenos

Suporta aceleracao de hardware com a Android Neural
Networks API
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TensorFlow Lite: Como funciona?

Architecture
TensorFlow Model

TensorFlow Lite
Converter

TensorFlow
Lite Model File
(-tflite)

4 |

Android App

Interpreter Interpreter

Android Neural
Networks API




Como usar um modelo .tflite

implementation

localSource
setAssetFilePath

build

getInstance registerLocalModelSource(localSource

https://firebase.google.com/docs/ml-kit/android/use-custom-models?hl=pt-br
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https://www.google.com/url?q=https://firebase.google.com/docs/ml-kit/android/use-custom-models?hl%3Dpt-br&sa=D&ust=1556131035150000&usg=AFQjCNGp1c_fVa5QdH7iYt-ia6KwupNlPw

Outras Ferramentas
Interessantes
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Dataset AutoML Generate predictions
with a REST API

<P

Fonte: Google Cloud




jupyter
i

O PyTorch




Machine Learning no Android:

Por onde comecgar!

for Firebase

‘¢ TensorFlowl ite
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Obrigado!

jeziellago@gmail.com
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Links

0o N o oA WON -

https://towardsdatascience.com/machine-learning-for-beginners-d247a9420dab
https://firebase.google.com/docs/ml-kit/
https://www.tensorflow.org/lite

https://medium.com/@jeziellago/smart-reply-no-android-com-ml-kit-96cd6225786060

https://github.com/jeziellago/supla-anamaria-classifier
https://github.com/jeziellago/smart-reply-mlkit
https://github.com/jeziellago/mlkit-face-detection
https://www.youtube.com/watch?v=dams5IG5F7A
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https://www.google.com/url?q=https://towardsdatascience.com/machine-learning-for-beginners-d247a9420dab&sa=D&ust=1556131035954000&usg=AFQjCNGnQc3MxsB47NGo928ODN-QSciX1Q
https://www.google.com/url?q=https://firebase.google.com/docs/ml-kit/&sa=D&ust=1556131035955000&usg=AFQjCNEBFvspqfFmeVyh4eBnduTLjdmz3g
https://www.google.com/url?q=https://www.tensorflow.org/lite&sa=D&ust=1556131035955000&usg=AFQjCNH6y7DNu6LXodjNRfdJjrPkEQGxaQ
https://www.google.com/url?q=https://medium.com/@jeziellago/smart-reply-no-android-com-ml-kit-96cd62257800&sa=D&ust=1556131035955000&usg=AFQjCNFqvLzaeaOJnxUgH-M5aerBwtOQsg
https://www.google.com/url?q=https://github.com/jeziellago/supla-anamaria-classifier&sa=D&ust=1556131035955000&usg=AFQjCNHTYc8zQWaRtPACruzNU6cbwFx0Dg
https://www.google.com/url?q=https://github.com/jeziellago/smart-reply-mlkit&sa=D&ust=1556131035956000&usg=AFQjCNGTTjRy09cBjVBsqs_6ygXYcknsHQ
https://www.google.com/url?q=https://github.com/jeziellago/mlkit-face-detection&sa=D&ust=1556131035956000&usg=AFQjCNEEAGNm-IHXxlCRWSQ-110HT6ibMw
https://www.google.com/url?q=https://www.youtube.com/watch?v%3Ddams5IG5F7A&sa=D&ust=1556131035956000&usg=AFQjCNHy0sppntq83_6HU5dpFqyR8tlLcg

