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Pattern recognition

• Pattern recognition is rapidly growing

field where signal processing has a 

critical role.

• The challenge is to distill the essential

from large data masses. 

• For example, the computer sees the

signal as a vector/matrix of numbers, 

where individual entries do not matter.



What is a neural network?

• The NN processes data in layers

• The network is trained by presenting

examples (for example characters)

• The network learns to distill the

features essential to the task.

https://youtu.be/Kfe5hKNwrCU

https://youtu.be/Kfe5hKNwrCU


Example: License 

plate recognition

• License plate is a cost-efficient 

approach to access control. 

• The system localizes the plate, 

and reads all symbols in it.

• The most challenging task is to 

find the plate and the symbols.

• When the symbols are found, we

classify them using a neural

network



OCR Examples

• Some examples of what

we can read today

• (but not 5 years ago)
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What has changed in 20 years?

• In 1996:

– Small images (10x10)

– Few classes (< 50)

– Small net (1-3 layers)

– Few samples (< 50k)

• Today:

– Large images(256x256)

– Many classes (> 1k)

– Deep net (> 100 layers)

– Lots of samples (> 1m)



Recent AI Highlights
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Image synthesis
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Karras et al., ”Progressive Growing of GANs for 

Improved Quality, Stability, and Variation,” ICLR 2018

Huang et al., ”Multimodal Unsupervised Image-to-Image 

Translation”, 2018



DeepFakes
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https://youtu.be/BU9YAHigNx8 https://youtu.be/cQ54GDm1eL0

https://youtu.be/BU9YAHigNx8
https://youtu.be/cQ54GDm1eL0
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Smile Detection



• Low-cost solution 

for tracking 

vehicles 

throughout 

the entire facility

• Also check out 

www.citytrack.fi

Vehicle Tracking

14.5.2018 14

http://www.citytrack.fi/
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What can be achieved with

huge resources



Achievements and Mission

• ICANN MEG Mind Reading Challenge, 2011: Winner1

• DREAM6 Molecular Classification of AML Challenge, 2011: Best 

performer2,3

• IEEE MLSP 2012 Amazon Data Science Challenge: Second Place4

• IEEE MLSP 2013 Birds Challenge: Top 10% [Kaggle]

• DecMeg2014 – Decoding the Human Brain: 2nd (of 269) [Kaggle]

• Glaston Hackathon 2017: Winner

• Mission: Agile Applied Research for Customer Needs. Training 

Future Professionals.
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https://www.kaggle.com/c/decoding-the-human-brain

