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Focus and Collaborations
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● Aerial Robotics
● Inspection Robotics
● Service Robotics
● Autonomous Cars
● Medical Robotics
● Biorobotics

● Industrial Robotics
● Robotized Farming
● Construction Robotics
● Marine Robotics
● Space Robotics
● Underwater Robotics



Robotics in Mining – Small Background
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Robotics in Mining – Small Background
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The ERA of Buzzwords I
Gartner Graph
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The ERA of Buzzwords II

Nearly Half Of All ‘AI Startups’ Are Cashing In On 
Hype*

Out of 2,830 startups in Europe that were classified as being AI 
companies, only 1,580 accurately fit that description

Startups labelled as being in AI attract 15% to 50% more funding than
other technology firms.

*https://www.forbes.com/sites/parmyolson/2019/03/04/nearly-half-of-all-ai-startups-are-cashing-in-on-
hype/#624d1065d022

https://www.forbes.com/sites/parmyolson/2019/03/04/nearly-half-of-all-ai-startups-are-cashing-in-on-hype/


What is AI? The EU perspective
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The AI systems are perceiving the environment in which the system 
is immersed through some sensors, reasoning on what is perceived, 
deciding what the best action is, and then acting accordingly, 
through some actuators, thus possibly modifying the environment.
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How AI is realized?

Learning
This group of techniques includes machine learning, neural
networks, deep learning, decision trees, and many other
learning techniques. These techniques allow an AI system
to learn how to solve problems that cannot be precisely
specified, or whose solution method cannot be described
by symbolic reasoning rules. Examples of such problems
are those that have to do with perception capabilities such
as speech and language understanding, as well as
computer vision. Notice that these problems are
apparently easy, because they are indeed usually easy for
humans. However, they are not that easy for AI systems,
since they cannot rely on common sense reasoning (at
least not yet), and are especially difficult when the system
needs to interpret unstructured data. This is where
techniques following the machine learning approach come
in handy. However, machine learning techniques can be
used for many more tasks than only perception.

Machine learning comes in several flavours. The most 
wide-spread approaches are supervised learning, 
unsupervised learning, and reinforcement learning. 

Reasoning & Decision Making
This group of techniques includes knowledge representation and reasoning, planning,
scheduling, search, and optimization. These techniques allow to perform the reasoning on the
data coming from the sensors. To be able to do this, one needs to transform data to knowledge,
so one area of AI has to do with how best to model such knowledge (knowledge representation).
Once knowledge has been modelled, the next step is to reason with it (knowledge reasoning),
which includes making inferences, planning and scheduling activities, searching through a large
solution set, and optimizing among all possible solutions to a problem. The final step is to decide
what action to take. The reasoning/decision making part of an AI system is usually very complex
and requires a combination of several of the above mentioned techniques.

Robotics
Robotics can be defined as “AI in action in the physical world” (also called embodied AI). A robot
is a physical machine that has to cope with the dynamics, the uncertainties and the complexity of
the physical world. Perception, reasoning, action, learning, as well as interaction capabilities with
other systems are usually integrated in the control architecture of the robotic system. In addition
to AI, other disciplines play a role in robot design and operation, such as mechanical engineering
and control theory. Examples of robots include robotic manipulators, autonomous vehicles (e.g.
cars, drones, flying taxis), humanoid robots, robotic vacuum cleaners, etc.
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An example – Advance AI interfaces and Co-Bots
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Research – Advance AI interfaces and Co-Bots
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The foundations of AI in mining

AI in mining is a hype

What has been changed in the
AI era?

Technologies and concepts 
needs to be demonstrated in 
real life, outside the area of 
buzzwords
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Fundamental Problems in Robotics

Where am I

What is the surrounding environment

Where should I go – what to do

How I go from A –> B



Online Obstacle avoidance
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Reactive Online Obstacle avoidance
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Multirobot Orchestration I
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Sub–T Challenge – CoSTAR Team
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DARPA Past Challenge 
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Sub–T Challenge – CoSTAR Team
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Sub–T Challenge – CoSTAR Team
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Field Robotics - Mjulkudsberget Demo
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Reactive Navigation in mines 
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Visual Servoing Autonomous Navigation
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4G/5G enabled drone
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Autonomous Flying in Constraint Environments
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Autonomous Rockfall inspection
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Flying over blockage with return
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The joy of the field experimentation
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FieldRobotiX AB
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