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Todays contents
1. What are AI and machine learning?
2. What AI and machine learning can and can’t be used for?
--- Break (10 min) --3. Workflow for automating tasks with machine learning.
4. Example case (quality control).
5. What we can do together.
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Briefly who I am
• I’m the project leader of the Intelligent systems institute @ NOVIA.
• My background:
– Bachelor in automation technology.
– Master in engineering physics.
– PhD in computational neuroscience.

• My passion for machine learning and AI:
–
–
–
–

Started during my master studies.
Worked on face detection and recognition systems.
PhD and postdoc work on utilizing machine learning for neuroscientific research.
Seek to apply machine learning to more “real” problems.
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Questions to think about
1. Do you at your company or organization have a process that you think could
be automated or made more efficient?
2. Does the process you have in mind have clear and measurable inputs and
outputs?
3. Do you think it is possible to collect reliable data on the inputs and outputs?
4. Is there a measure of the added value that successful
automation/optimization would bring?
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1. What are AI and machine learning?

AI

Artificial intelligence

SVMs

Machine learning

Machine
learning

Deep
learning

Decision
trees

Deep learning
Artificial neural network
Gradient boosting
Decision trees
SVM

Neural
network
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Defining the I in AI
”The greatest victory is that which requires no battle”
- Sun Tzu, The art of War
Neuroscience
Still Today, it is generally believed that the
brain is a prediction machine. An idea that
was first put forward by von Helmholtz in
the 1860s and that today has been refined
and renamed as “surprise minimization” by
Friston et al. (2006).

Computer science
”It is the ability to make predictions about the
future that is the crux of intelligence.”
- Jeff Hawkins
”Intelligence is the ability to process information
to inform future decisions”
MIT: Introduction to Deep Learning

”AI leverages computers and machines to mimic the problem-solving and
decision-making capabilities of the human mind.” - IBM
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Even trivial tasks can be difficult
For you it is trivial to see that
the image on the left depicts
a car. But how would you
instruct a machine to reach
the same conclusion based
on the red, green and blue
pixel values?

GENERAL IDEA: If we can’t tell a machine how to do a task then
maybe we can make it learn the task instead.
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Machine learning
Definition: A computer program is said to learn a task from experience if its
performance on the task improves with experience.
Tunable model

Input
(e.g. images)

Tuning knobs

Output
(e.g. labels)
horse, eagle, …

Machine learning relies on tunable models with algorithms
that systematically tune the model to increase task
performance.
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Common tunable models
There exist multiple model types of various complexity, but no silver bullet.
Neural network

Decision tree
no

OK

Scratch

OK

Faulty

no
OK

yes
> 5 mm

yes
Faulty

The process of tuning a model is generally called “training”, and each
model generally has its own training algorithm.
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Wrapping it all up
Artificial intelligence
Getting machines to
mimic human problemsolving and decisionmaking capabilities.

Machine learning
Getting machines to
accomplish tasks
through learning instead
of being explicitly
programmed.

Tunable models
Deep learning
Artificial neural network
Gradient boosting
Decision trees

Machine learning is a subfield of AI that is highly beneficial as it
can be used to assist or fully automate tasks.
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Recent successes
• The recent interest in AI is primarily due to advances in machine learning.
– Most notably advances in image and speech recognition.

• Consequently, machine learning and AI are often used interchangeably.
• However, AI has become a buzz word and it can be very difficult to know
what it means and what has actually changed when things become
“intelligent”.
– Many machine learning approaches have related or even identical counterparts in many
other fields.
– The definition used for intelligence can incorporate quite a lot.
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2. What AI and machine learning can and can’t do?
• AI is not magic, the data still puts
fundamental limits on what is doable.
• In contrast to humans, AI predictions
will easily scale and improve once
more informative features become
available.
• What are typical use cases?
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Automating tasks
Rule of thumb: ”If a typical person can do a mental task with less than one
second of thought, we can probably automate it using AI now or in the near
future” Andrew Ng – Stanford University
The logic being:
• The task is clearly doable.
• Data is available or can be collected.
• It is possible to quantify performance (good or bad).
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Augmentation to give humans ”superpowers”
There are many situations where it is more desirable to augment human
abilities with AI skills rather than to try to automate the tasks completely.
• AI can be used to offload human operators.
• AI can help guide human attention.
• AI can provide humans with improved or new senses.
• AI can learn tacit knowledge.
Augmenting rather than automating retains personal responsibility.
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More exploratory aproaches (new tasks)
Machines are not constrained by human senses or mental and physical
capabilities!
1. Improve processes by extracting new information from existing data.
–

Humans are excellent at analyzing data, but only if the data can be presented in the
right way.

2. Improve processes by positioning virtual humans in inaccessible places
–

E.g. could malfunctioning processes be detected earlier if humans had access to
currently inaccessible places?

3. Improve processes by assisting/automating new tasks.
–

Use of machine learning together with novel sensors or data sources.
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Industry 4.0
The Fourth Industrial Revolution

Data-Enhanced Products

”It began at the turn of this century and
builds upon the digital revolution. It is
characterized by a much more ubiquitous
and mobile internet, by smaller and more
powerful sensors that have become
cheaper, and by artificial intelligence and
machine learning.”
- Klaus Schwab

”Not only are new materials making assets
more durable and resilient but data and
analytics are also transforming the role of
maintenance. Analysis provided by sensors
placed on assets enables their constant
monitoring and proactive maintenance and,
in doing so, maximizes their utilization”
- Klaus Schwab
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Example tasks
• Condition based maintenance
– Fault detection, anomaly detection and predictive maintenance

• Pattern recognition
– Object detection, face recognition, speech recognition, spam detection, …

• Recommender systems
– Movie suggestions, targeted ads, food suggestions, …

• Natural language processing
– Sentiment analysis, machine translation, …

Most of these require
labelled data!

• Other
– Customer analysis, product development, production planning, …
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3. Workflow for automating tasks with machine learning
1. High level goal.
–

Improved efficiency, better quality, ...

2. Identify a task that could benefit from AI.
–

Foresight is important! Data collection can take time so it is important to already now
think about existing or new tasks you might want to automate/augment in the future.

3. Data collection and model testing.
–

Generally an iterative process.

4. Deploy system and monitor performance.
–

Iterate and improve data collection if needed.
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Machine learning is a data-driven approach
No learning without data!
Garbage in, garbage out!
• Aim to get high quality data from the start.
• Discuss with people doing the task or with the proper knowledge to get an
initial understanding of what data is needed.
• Try to verify the quality of the data being collected.
– Corrupt data is equivalent to incorrect information.
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Challenges when collecting data
• Defining the data needed: are you getting all you need?
• Labelling: how are non-binary cases handled?
• Reproducible
– Minimize variability due to the collection process.

• Representative
– Research on mainly university faculty and students.

• Biased data
– Historical data might include unwanted biases.

• Privacy
– The combined data might reveal personal information.
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Amount of data and task difficulty
• Task difficulty and data quality determine how
much data you need.
– Face detection: 5 000 images.
– Handwritten digits: 60 000 images.
– General object detection: >1 000 000 images

• Difficulty largely depends on operating
conditions.
– Constrained vs. unconstrained setting.
– Background, noise, ...

• In the end, you simply have to try and see
what is enough.
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Krizhevsky et al. 2012

5. What we can do together
We want to bridge the gap between companies and universities by providing
hands on assistance on real world problems onsite.
• We want to come and visit you onsite to get a proper understanding of the
possibilities and challenges you face in implementing AI.
• We can help you get started with AI by providing:
–
–
–
–

lectures and education material,
help to identify tasks and processes that can benefit from AI,
guidance and expertise on collecting data and testing AI models,
assistance in developing and prototyping implementations.
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OboDigI 4.0 Project roadmap
Project goal: We are looking for a couple of demo cases.
– Evaluate task feasibility.
– Look over data requirements, availability and collection.
– Present potential AI solutions.

Program:
–
–
–
–

AI and IoT Workshop (3.11.2021, 9:00-11:00).
The continuation program is based on the demo cases and your wishes.
LET US KNOW WHAT YOU WANT AND NEED!
Suggestions before 14.10.2021 can make it to next time.
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Thank you
Questions?

Contact us:

Suggestions?

Johan Westö
+358 (0)44 358 4836
johan.westo@novia.fi

Ideas?

Sören Mattbäck
+358 (0)50 306 5092
soren.mattback@novia.fi

General thoughts?
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