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Gear Controller
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UPPAAL Model Checking – Demo
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SMART HOUSES

• Automatic control of a number of 
functions in a house.

• Formulated as a game between 
environment and the controller.

• Automatic synthesis of improved, 
optimal and personalized control 
strategy.

• From abstract game strategies to 
concrete code running on real hard-
ware.
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AI and Machine Learning

Artificial
Intelligence

SPEECH
Speech to Text
Text to Speech

MACHINE LEARNING
Deep Learning
Predictive Analysis
Neural Networks
Support Vector Machines

ROBOTICS
Reactive Machines
Limited Memory
Theory of Mind, Self-Aware

EXPERT SYSTEMS
Inference Engine
Bayesian Networks
Knowledge Base

NATURAL LANGUAGE
PROCESSING

Transition
Classification, Clustering

Information Extraction

PLANNING, 
SCHEDULING

OPTIMIZATION
Reduction
Classical

Probabilistic, Temporal

VISION
Image Recognition

Machine Vision
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AI and Machine Learning

Alpha Go

Monte Carlo Tree Search

Reinforcement Learning
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OPTIMAL FLOOR HEATING
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Floor Heating Scenario

• Each room has a hot water loop that 
can be opened/closed

• Loops are controlled via activating / 
deactivating valves.

• Rooms equipped with wireless 
temperature sensors (report every 
15 minutes). 

• Each room has its user-defined 
target temperature.

Control	Task:		
maintain	room	
temperatures	
as	close	as	possible	to	
target	temperatures
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1-Room / 1-Window Game
Room 𝑻 𝑻𝒆

Room

Green Digitalization, November 9, 2020



1-Room / 1-Window Game

Window

Find strategy that minimizes 
expected discomfort:
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UPPAAL Synthesis – Demo 
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Full Floor Heating Case
CHALLENGE
2!! valve	configurations	at	
each	15	minutes

ON-LINE SYNTHESIS
COMPOSITIONAL		SYNTHESIS

SYNTHESIS	BY	LEARNING
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Full Floor Heating Case3	day	scenario

Evaluation	of	under
modified	parameters	(0-20%)	
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FLEXIBILITY & FLEX OFFERS
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FLEXIBILITY
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FLEXIBILITY
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FLEX OFFERS and Reinforcement Learning

The basic idea
Sun implies a cooling demand and 

simultaneously provide (the 
necessary?) energy to provide the 

cooling.
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FLEX OFFERS

strategy min(max)kWh = 
min(max)E (kWh_buy) [<=H]: <> (i - offset) == H

Probabilistic flex-offers 
found from  strategies 

for minimizing 
(maximizing) kWh_buy

Flexoffer
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FLEX OFFERS

strategy min(max)kWh = 
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MORE GAMES USING UPPAAL

Mathias G Sørensen

GOMSpace

Skov

• Traffic Control
• Zone-based climate control

pig-stables 
• Profit-optimal, energy-aware

schedules for satelittes
• Optimal control of heat-

pumps
• Personalized light control in 

home automation
• Safe and energy optimal 

control of hydralic pumps
• COVID19

ATS

www.uppaal.org 
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