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AI, ML, Deep Learning?



The AWS ML stack

Broadest and most complete set of machine learning capabilities
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Introducing Amazon SageMaker Studio 
The first fully integrated development environment (IDE) for machine learning

NEW

Organise, track, and 

compare thousands of 

experiments

Share notebooks 

without tracking code 

dependencies

Get accurate models with 

full visibility & control 

without writing code

Automatically debug 

errors, monitor models, & 

maintain high quality

Code, build, train, deploy, 

& monitor in a unified 

visual interface





Data science and collaboration 

needs to be easy

Setup and manage resources

Collaboration across 

multiple data scientists

Different data science 

projects have different 

resource needs

Managing notebooks and 

collaborating across 

multiple data scientists is 

highly complicated

+

+

=



Introducing Amazon SageMaker Notebooks 
(Available in Preview)

NEW

Access your notebooks in 

seconds with your 

corporate credentials

Fast-start shareable notebooks

Administrators manage 

access and permissions

Share your notebooks 

as a URL with a single click

Dial up or down 

compute resources

(Coming soon)

Start your notebooks 

without spinning up 

compute resources





Managing trials and experiments is 

cumbersome

Thousands of experiments

Hundreds of parameters 

per experiment

Compare and evaluate

Very cumbersome and 

error prone

+

+

=



NEW

Introducing Amazon SageMaker Experiments

Organise, track, and compare training experiments

Tracking at scale Visualisation Metrics and logging Fast Iteration

Track parameters & metrics 

across experiments & users

Custom organisation

Organise experiments by 

teams, goals, & hypotheses
Easily visualise experiments 

and compare
Log custom metrics using 

the Python SDK & APIs

Quickly go back & forth 

& maintain high-quality





Debugging and profiling

deep learning is painful

Large neural networks

with many layers

Data capture with many 

connections

Additional tooling for analysis 

and debug

Extraordinarily difficult

to inspect, debug, and profile

the ‘black box’

+

+

=



NEW

Introducing Amazon SageMaker Debugger

Data analysis & 

debugging

Relevant data 

capture

Automatic error 

detection

Improved productivity 

with alerts

Visual analysis

and debugging

Analyse & debug data with 

no code changes

Data is automatically 

captured for analysis
Errors are automatically 

detected based on rules

Take corrective action 

based on alerts

Visually analyse & debug 

from SageMaker Studio

Analysis and debugging, explainability, and alert generation





Deploying a model is not the end. 

You need to continuously monitor 

models in production and iterate

Concept drift due to 

divergence of data

Model performance can 

change due to unknown 

factors 

Continuous monitoring involves a 

lot of tooling and expense 

Model monitoring is 

cumbersome but critical

+

+

=



NEW

Introducing Amazon SageMaker Model Monitor

Automatic data 

collection

Continuous 

Monitoring

CloudWatch 

Integration

Data is automatically 

collected from your 

endpoints

Automate corrective 

actions based on Amazon 

CloudWatch alerts

Continuous monitoring of models in production

Visual

Data analysis

Define a monitoring 

schedule and detect 

changes in quality against 

a pre-defined baseline

See monitoring results, 

data statistics, and 

violation reports in 

SageMaker Studio

Flexibility 

with rules

Use built-in rules to 

detect data drift or write 

your own rules for 

custom analysis





Successful ML requires

complex, hard to discover

combinations

Largely explorative &

iterative

Requires broad and 

complete

knowledge of ML domain

Lack of visibility

Time consuming, 

error prone process,

even for ML experts

+

+

=
of algorithms, data, parameters



NEW

Introducing Amazon SageMaker Autopilot

Quick to start

Provide your data in a 

tabular form & specify target 

prediction

Automatic 

model creation

Get  ML models with feature 

engineering  & automatic model 

tuning automatically done

Visibility & control

Get notebooks for your 

models with source code 

Automatic model creation with full visibility and control

Recommendations & 

Optimisation

Get a leaderboard & continue 

to improve your model 



Under the hood

1 7 250



#
Model Accuracy Latency Model Size

1
churn-xgboost-1756-013-

33398f0

95% 450ms 9.1MB

2 churn-xgboost-1756-014-53facc2 93% 200ms 4.8MB

3
churn-xgboost-1756-015-

58bc692

92% 200ms 4.3MB

4 churn-linear-1756-016-db54598 91% 50ms 1.3MB

5 churn-xgboost-1756-017-af8d756 91% 190ms 4.2MB

Model training involves tradeoffs
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Amazon Polly: Brand voice
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Personalising

customer experiences

Domino’s uses Amazon Personalize to customise

and scale relevant marketing communications to 

customers based on time, context, and content, 

thereby improving and enhancing their experience 

with the Domino’s brand.
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Easy-to-UseAccurate Affordable

DRAFTMachine LearningSYDGA

An automatic speech recognition (ASR) service that enables developers to add

medical speech-to-text capabilities to their voice-enabled applications.

Amazon Transcribe Medical

AI/ML in Healthcare



AI/ML in Healthcare
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Better and faster models

Object detection NLP: ULMFiT, BERT, GPT-2



Running Detectron2 on AWS: https://youtu.be/7R8-VAk0ruk

https://youtu.be/7R8-VAk0ruk


Reinforcement learning

Reinforcement learning is based on the reward hypothesis: 

All goals can be described by the maximisation of an expected cumulative reward

Agent

Environment

action at

state st

reward rt

st+1

rt+1



AWS DeepRacer Evo

• 1:18 4WD scale car

• Intel Atom processor

• Intel distribution of OpenVINO toolkit

• Stereo Camera (4MP)

• 360 Degree 12 Meters Scanning Radius 
LIDAR Sensor 

• System memory: 4 GB RAM

• 802.11ac Wi-Fi

• Ubuntu 16.04.3 LTS

• ROS Kinetic



Customise your agent’s sensors in the Garage



Unsupervised Learning
Generative Adversarial Networks

devopstar.com/2019/02/25/generating-cats-with-stylegan-on-aws-sagemaker

ajolicoeur.wordpress.com/cats/

https://devopstar.com/2019/02/25/generating-cats-with-stylegan-on-aws-sagemaker
https://ajolicoeur.wordpress.com/cats/




Unsupervised learning

Visual Anomaly Detection



Thank you!
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