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MINOR EMBEDDED VISION DESIGN

AOptimize and interpret camera images
ASegmentation, extraction, classification
AEmbedded systems

AMachine learning and deep learning

https://www.minoren-han.nl/nl/222-embedded-vision-design-full-time
https://www.minoren-han.nl/nl/473-mobile-robotics-full-time
https://www.minoren-han.nl/nl/338-data-science
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WHAT IS MACHINE LEARNING?

AHuman vs machine learning?

AMachines can perform predictive analytics on large amounts of
data far faster than humans

AMachines maximize performance on a certain task
Typically function approximations

ALearning does not imply intelligence
If a machine can learn it is not necessarily aware
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DEFINING Al, DL & ML

A Strong Al vs Applied Al
A Cognitive replication

A Rational process

Machine learning
A Performs predictive analysis
A Just fancy math & pattern

matching
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MACHINE LEARNING VS DEEP LEARNING

Machine Learning

i

Feature extraction Classification

@]

Feature extraction + Classification

Source: Basler, Artificial Intelligence in Image Processing

Deep Learning
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WHY MACHINE LEARNING?

Launch!
Launch!

© |
! ©
Study the > .
problem Gl @ Study the p| Train ML Evaluate
problem algorithm solution
‘ Analyze ‘

errors

Analyze
errors

Traditional approach ML approach

Source: Géron, ISBN: 9781492032632

A Tackle problems for which existing solutions require a lot of fine-tuning or long
lists of rules

A Deal with fluctuating environments by adapting to new data.

A Getting insights about complex problems and large amounts of data.
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ETHICS

A Self-adjustment can go horribly wrong
AThink of 6sampl imigaasd aé p rbeipagsddc t @ s i «
A Context matters
ATransparency is becoming important , ,
Uber drivers to launch legal bid to

General Data Protection Regulation (GDPR) uncover app's algorithm
-> Explainable Al

Union wants ride-sharing firm to increase transparency and
disclose how datais used

Alt is vital that developers
take responsibility!
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ML APPLIED IN COMPUTER VISION

AClassical image processing

I Image acquisition

I Pre-processing

L Seymentaton

I Feature extraction
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APPLICATIONS IN COMPUTER VISION

AClassification
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Source: https://machinelearningmastery.com/applications-of-deep-learning-for-computer-vision/



APPLICATIONS IN COMPUTER VISION

AObject detection
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Source: https://machinelearningmastery.com/applications-of-deep-learning-for-computer-vision/



APPLICATIONS IN COMPUTER VISION

Asegmentation
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Source: https://machinelearningmastery.com/applications-of-deep-learning-for-computer-vision/



APPLICATIONS IN COMPUTER VISION

padlet
ﬁ jeroen veen « een minuut
EVD3
Applications of machine vision and learning
/‘ i
Self-driving vehicles Automatically image captioning Computer aided oncology Image Det
taken from Tesla's autopilot taken from IBM's Adversarial Semantic taken from Google's deep learning tumor Classificat

Alignment for Improved Image Caption prediction heat maps
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Neural Style Transfer taken from *

Photo Colc

Image generation

Bakenfrot Gasgies Beep il taken from “A Neural Algorithm of

Artistic Style”

Dreaming

https://padlet.com/jeroen veen/zul8z8tbvhqgpvb8t
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GENERAL MACHINEARNING APPROACHES

classification

regression

Source: Géron, ISBN: 9781492032632
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