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DEFINITIONS:

EDGE DEVICE - a device whose compute, memory, and 
energy resources are constrained and cannot be easily 
changed. 

LEARNING AT THE EDGE - training of a machine learning 
model on the edge device.
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- What is your objective?
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CAN LEARNING AT 

THE EDGE HELP?
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AUTONOMY ACCURACY

SPEEDPRIVACY

EVOLUTION

EDGE AI
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- What are the benefits?

Source: https://www.android.com/versions/pie-9-0/

Android 9 Pie

EXAMPLE

https://www.android.com/versions/pie-9-0/
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FEASIBLE?
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prerequisites? 
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- What are the benefits?

- What are the 
prerequisites? 

TRAINING DATA

TRAIN
ITERATE

IMPROVE

COMPUTE MEMORY POWER

RESOURCES
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“ Model is only as good 
as the training data

- Anybody who has ever built a ML model
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- What are the benefits?

- What are the 
prerequisites? 

VS .

Scenar io  
#1 

Build a new 
product/ device 

from scratch

Scenar io  
#2  

Improve an 
existing product/ 

device
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V S .

YOU ARE SOMEWHERE HERE
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BOT TOM L INE
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- What are the benefits?

- What are the 
prerequisites? 

- What are the costs?

- Does it make sense?



© 2020 Vera Serdiukova 26

01
GOALS

03
EXECUTION

02
F IT



© 2020 Vera Serdiukova 27

01
GOALS

03
EXECUTION

02
F IT

- Where do I start? Data.

LIMITED & MINIMALLY 

PREPROSSED DATA
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O B T A I N  Q U A L I T Y  D A T A
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- Where do I start? Data.

E X A M P L E
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TRAIN
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- Where do I start? Data.

- How does learning 
happen?

L E A R N I N G  A T  T H E  E D G E :   
A P P R O A C H E S

GENERIC MODEL 
TRAINED ON 

CLOUD/ PREM 
+

MODEL REFINED 
ON-DEVICE
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- Where do I start? Data.

- How does learning 
happen?

Source: https://developer.apple.com/machine-learning/core-ml/

EXAMPLE

https://developer.apple.com/machine-learning/core-ml/
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- How does learning 
happen?

Old 

model

New 

model

KEEPING MODELS UP-TO-DATE
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- Where do I start? Data.

- How does learning 
happen?

L E A R N I N G  A T  T H E  E D G E :   
A P P R O A C H E S

GENERIC MODEL 
TRAINED ON 

CLOUD/ PREM 
+

MODEL REFINED 
ON-DEVICE

COLLABORATIVE 
LEARNING

(E.G. FEDERATED 
LEARNING)



© 2020 Vera Serdiukova 35

01
GOALS

03
EXECUTION

02
F IT

- Where do I start? Data.

- How does learning 
happen?

Gboard

Source: https://ai.googleblog.com/2017/04/federated-learning-collaborative.html

EXAMPLE

https://ai.googleblog.com/2017/04/federated-learning-collaborative.html
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- Where do I start? Data.

- How does learning 
happen?

L E A R N I N G  A T  T H E  E D G E :   
A P P R O A C H E S

GENERIC MODEL 

TRAINED ON 

CLOUD/ PREM 

+

MODEL REFINED 

ON-DEVICE

COLLABORATIVE 

LEARNING

(E.G. FEDERATED 

LEARNING)

MODEL TRAINED 

FROM SCRATCH 

+

POTENTIALLY 

RETRAINED

ON-DEVICE ONLY
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- How does learning 
happen?

KNOWLEDGE SILOS
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- Where do I start? Data.

- How does learning 

happen?

- What else shall I take into 

account?

A  F E W  A D D I T I O N A L  
C O N S I D E R A T I O N S
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account?

MODEL LOSS
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EXPERIENCE CONSISTENCY
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- How does learning 

happen?

- What else shall I take into 

account?

MODEL EVOLUTION  TRACKABILITY
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- Where do I start? Data.

- How does learning 

happen?

- What else shall I take into 

account?

F U N ?  Y E S !
T R I V I A L ?  N O !



© 2020 Vera Serdiukova 43



© 2020 Vera Serdiukova 44

RESOURCES:

Publications

On-Device Machine Learning: An 
Algorithms and Learning Theory 
Perspective

https://arxiv.org/abs/1911.00623

On-device Learning: Examples

Android 9 Pie, Adaptive Battery and 
Brightness

https://www.android.com/versions/pie-9-
0/

Core ML 3, On-device Training

https://developer.apple.com/machine-
learning/core-ml/ 

Federated Learning: Collaborative 

Machine Learning without Centralized 

Training Data

https://ai.googleblog.com/2017/04/federa
ted-learning-collaborative.html

https://arxiv.org/abs/1911.00623
https://www.android.com/versions/pie-9-0/
https://developer.apple.com/machine-learning/core-ml/
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THANK YOU

Vera Serdiukova

in/veraserdiukova/


