Introducing Create ML App

Lizi Ottens, Core ML
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Demo
Image classification in Create ML




Create ML



Create ML

Image Classifier
Object Detector
Sound Classifier
Activity Classifier
Text Classifier
Word Tagger
Tabular Classifier
Tabular Regressor

Recommender



Image Classifier Object Detector



Image Classifier

Categorizes an image based on its content




Image Classifier

Categorizes an image based on its content
| everages transfer learning

Reduced model size




Image Classifier

Categorizes an image based on its content
| everages transfer learning

Reduced model size

Augmentation




Object Detector

L ocalizes and recognizes content in an Image
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Object Detector

L ocalizes and recognizes content in an Image

For one or more classes
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Object Detector

L ocalizes and recognizes content in an Image
For one or more classes
Deep learning based

INn-built augmentation
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Sound Classifier



Sound Classifier

Categorizes contents of audio
What sound Is this?




Sound Classifier

Categorizes contents of audio

What sound is this?

Guitar Applause




Sound Classifier

Categorizes contents of audio

| everages transfer learning

What sound is this?

Guitar Applause



Sound Classifier

Categorizes contents of audio

| everages transfer learning

What sound is this?

Hardware accelerated ol

Guitar

Create ML for Object Detection and Sound Classification Wednesday, 9:00



Activity Classifier



Activity Classifier

Categorizes contents of motion
Deep learning based

Small model size

Forehand

Create ML for Activity, Text, and Recommendations Thursday, 2:00



Text Classifier Word Tagger



Text Classifier

"Chelsea finished third in

| abels text based on its contents || the Premier League and wil |
already be In the In

2019-20, while Arsenal has
I to win this to return to the
continent's biggest cup"

o

Soccer

For sentences, paragraphs or articles

Variety of algorithms

Create ML for Activity, Text, and Recommendations Thursday, 2:00

Advances in Natural Language Framework Thursaday, 3:00



Word Tagger

| abels tokens of Interest In text

For sentences or sequences of words

Variety of algorithms

Introducing Natural Language Framework WWDC 2018



Tabular Classifier Tabular Regressor Recommender



Tabular Classifier

Categorizes a sample by features of interest

ldentifies the best of multiple classifiers




Tabular Regressor

Quantifies a sample by features of interest

ldentifies the best of multiple regressors




Recommender

Recommendads content based on behavior

Offline and on device

Create ML for Activity, Text, and Recommendations

Thursday, 2:00



Setup experiments
Visualize performance

Save and share
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New models
Nine templates

New workflow

Create ML



Domain APIs

Gaurav Kapoor, Core ML






Rectangle Detection Landmark Detection Image Classification

Image saliency Image similarity Text catalog Image Similarity

Attention Saliency Face Landmark On device speech

Face capture quality Text Recognition Animal Detection

Document Camera Speech Saliency Word Tagging

Sentiment classification NL Transfer learning

Word Embeddings Sound analysis Speech on Mac Object Tracking



Image Saliency
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Image Saliency Document Camera




Image Saliency Document Camera




Understanding Images in Vision Wednesday, 10:00

Text Recognition in Vision Thursday, 4:00



Natural Language

Sentiment Analysis




Natural Language

Sentiment Analysis

| was so excited for
the season finale,




Natural Language

Sentiment Analysis

| was so excited for

the season finale,
but It was a bit

disappointing.




Natural Language

Sentiment Analysis

| was so excited for

the season finale,
but It was a bit

disappointing.

e FOrk

e Bowl

e [hunderstorm

e Cloudy

e BOoOts
e Shoes

Word Embeddings




Natural Language

Advances in Natural Language Framework Thursday, 3:00



Speech and Sound

Daily Blog

June 3rd 2019

| can't wait to see the
creative ways In which
developers use our
technology

On-Device
Speech Recognition

o i




Speech and Sound

Daily Blog

June 3rd 2019 Voice Analytics

| can't wait to see the
creative ways In which
developers use our
technology

On-Device
Speech Recognition

Normal High jitter
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Speech and Sound

Create ML for Object Detection and Sound Classification Wednesday, 9:00

Advances In Speech Recognition WWDC 2019



Combining Domains



Semantic Search on Images

Search “"Thunderstorm”
« Results for Thunderstorm, Sky, Cloudy




Semantic Search on Images

Thunderstorm ‘

Search “"Thunderstorm”
« Results for Thunderstorm, Sky, Cloudy




Semantic Search on Images




Semantic Search on Images

Tags




Semantic Search on Images

Tags

lar Words
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Create ML Domain APIs

Creating Great Apps Using Core ML and ARKit Thursday, 10:00



Summary







macOS 10S watchOS tvOS




On Device

N
'

Privacy Realtime No server Available




Generalized Tree Ensembles Support Vector
Linear Models Machines

Feedforward Convolution Recurrent
Neural Networks Neural Networks Neural Networks



Core ML 3

Model Model
Flexibility Personalization
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Neural Network layers




Mask R-CNN

Wavenet Deep Speech

Open Al GPT
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Question and Answer system

k Q Ask a Question }
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Q Ask a Question

Question and Answer system

How many sessions will there be
at WWDC this year?




Q Ask a Question

Question and Answer system

How many sessions will there be
at WWDC this year?




Instance Segmentation
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Instance Segmentation
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Updated Converters






Core ML 3

Model Model
Flexibility Personalization
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Model Building Model Deployment



Model Building Model Deployment On-Device Model
Personalization
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® Reminders
Call hotel
12:30pPM

»>- JetBlue
SJCto LGB
1:00pm Departure
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Server Based Approach




Server Based Approach




Server Based Approach




Server Based Approach




Privacy Concerns
Cost/Scalability




On-Device




On-Device
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Labeled data

or feedback
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Personalized model for each user




On Device

N
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Privacy No server




On-Device Personalization

Neural Networks (fully connected, convolutional)
Nearest Neighbor

Background processing



Summary



Summary

Create ML
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Create ML
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Core ML 3



More Information

developer.apple.com/wwdc19/430

Core ML 3 Framework Tuesday, 4:00

Machine Learning Labs WWDC 2019
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