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A connected worker
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An AI powered connected and 
very far away remote worker
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Curiosity
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Curiosity
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Curiosity

Blue - Rejected

Red - Pot. TargetGreen - Best Target

Orange - 2nd best Target

Which rock to zap?
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Google’s mission...

… to organize the world’s information and 
make it universally accessible and useful
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Project Loon
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*) 

https://en.wikipedia.org/wiki/Machine_learning

Innovations at Google

Borg
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2010
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2014
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Used across products

Rapid accelerated infusion of ML at Google
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*) 

https://en.wikipedia.org/wiki/Machine_learning

Artificial Intelligence
The science to make things smart

Machine Learning
Building machines that can learn 

Neural Network
A type of algorithms in machine learning
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How do we do this without ML?

CC-BY-SA 2.0 Wikimedia Commons 
https://commons.wikimedia.org/wiki/File:Apple_in_lightbox.png

https://creativecommons.org/licenses/by-sa/2.0/deed.en
https://commons.wikimedia.org/wiki/File:Apple_in_lightbox.png
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Sources: ComScore

Even Worse...

CC-BY-SA-2.5 Wikimedia Commons https://commons.wikimedia.org/wiki/File:Komondor_Westminster_Dog_Show_crop.jpg
CC-BY-2.0 Wikimedia Commons https://commons.wikimedia.org/wiki/File:2014_Westminster_Kennel_Club_Dog_Show_(12487315865).jpg

CC-BY-2.0 Petful https://www.flickr.com/photos/petsadviser-pix/16395099127
CC-BY-SA-2.0 Jeffrey Beall https://www.flickr.com/photos/denverjeffrey/6903790333 

https://creativecommons.org/licenses/by-sa/2.5/deed.en
https://commons.wikimedia.org/wiki/File:Komondor_Westminster_Dog_Show_crop.jpg
https://creativecommons.org/licenses/by/2.0/
https://commons.wikimedia.org/wiki/File:2014_Westminster_Kennel_Club_Dog_Show_(12487315865).jpg
https://creativecommons.org/licenses/by/2.0/
https://www.flickr.com/photos/petsadviser-pix/16395099127
https://creativecommons.org/licenses/by-sa/2.0/
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Machine learning is a field of computer science that 
gives computers the ability to learn 

without being explicitly programmed*)

*) 

https://en.wikipedia.org/wiki/Machine_learning
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Why so popular now?

On February 24, 1956, Arthur Samuel’s Checkers program, which was 
developed for play on the IBM 701, was demonstrated to the public on 
television
http://www.andreykurenkov.com/writing/a-brief-history-of-game-ai/

1956 2017
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Google Cloud Storage
$ 0.026 - $0.007 per GB 
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Cray 1 
0.16 GFlops
$8.8 Million 

Apple Watch 
3GFlops
$ 330,--

Titan X 
6600GFlops
~ $ 1000,--
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Why so popular now?

On February 24, 1956, Arthur Samuel’s Checkers program, which was 
developed for play on the IBM 701, was demonstrated to the public on 
television
http://www.andreykurenkov.com/writing/a-brief-history-of-game-ai/

Data

Compute

Algorithms



Common believe...
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Sharing our tools with 
people around the world

TensorFlow 
released in Nov. 2015

#1 Repository
for machine learning
on GitHub
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TensorFlow

2013 20152014 2016 2017
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37500

50000

0



Confidential & Proprietary

Two ways Google Cloud can help you Benefit from 
Machine Learning

Use your own data to train models Ready to use Machine Learning models

Cloud 
Vision API

Cloud 
Translation 

API

Cloud 
Natural 

Language 
API

Cloud 
Speech API

Cloud Machine 
Learning Engine

TensorFlow

Cloud 
Jobs API

Cloud  
Video

Intelligence

App DeveloperData Scientist

Build custom modelsUse/extend OSS SDK Use pre-built models

ML researcher
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AnalyzeStoreTransfer

BigQuery
(SQL)

Process

Cloud Dataflow
(stream and batch)

Cloud
Storage
(objects)

Cloud
Datastore
(NoSQL)

BigQuery 
Storage

(structured)

Cloud 
Bigtable
(NoSQL
HBase)

Visualize

Cloud DataLab 
(iPython/Jupyter)

Pub/Sub

On/Offline 
options

App 
Engine

Cloud 
SQL
(SQL)

Cloud 
Machine 
Learning

Transfer 
Service

Data 
Studio

360

Cloud Dataprep

Array of tools and solutions to enable ML



Machine learning helped reduce error rates from 
11% to 3% in the critical process of correcting 

satellite image maps.

Snow? or Clouds?



Provided evidence to Kiribati for the first 
prosecution of illegal fishing in PIPA. 

Lead to a $2.2M fine
(~1% of the country’s GDP)
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Healthy Diseased

Hemorrhages

No DR Mild DR Moderate DR Severe DR Proliferative DR
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Makomoto (Cucumber Farmer):
 "Farmers want to focus and spend their 
time on growing delicious vegetables.” 
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Understanding Speech

old: PBMT

new: GNMT

Powered by deep learning 
neural networking to power 

your applications.
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Images, GPS, 
metadata

From Data to Deployment
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Cloud Machine
Learning

Images, GPS, 
metadata

Train Model

Ingest data
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Cloud
Pub/Sub

Cloud Machine
Learning

Data Ingestion

Images, GPS, 
metadata

Train Model

Ingest data (serverless, at-scale)
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Cloud
Dataflow

Cloud
Pub/Sub

Cloud Machine
Learning

Data Ingestion

Images, GPS, 
metadata

Transform Train Model

Transform data (stream or batch)
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Cloud
Dataflow

Cloud
Pub/Sub

BigQuery Cloud Machine
Learning

Data Ingestion

Images, GPS, 
metadata

Transform Analyze Train Model

Analyze Data (Petabyte)
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Tensor Processing Units

24 hours on 32 GPUs

6 hours on ⅛ of a TPU Pod
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Cloud
Dataflow

Cloud
Pub/Sub

BigQuery Cloud Machine
Learning

Data Ingestion

Images, GPS, 
metadata

Transform Analyze Train Model

Cloud Machine
Learning

Manage & Deploy at Scale

Deploy Model 

Detect failures in 
real-time
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Build quickly … but not use enough data



Questions?

sroz@google.com


