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FROM PRODUCTS TO SMART PRODUCTS
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FROM SMART PRODUCTS TO SMART HOMES
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FROM SMART HOMES TO SMART BUILDINGS
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TOWARDS ONE SMART CONTROLLER
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CONTROLLER REQUIREMENTS: WHAT MAKES A GOOD CONTROL SYSTEM?
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Comfort–energy balance

Simple configuration

Scalable

Explainable

Optimal solution

Handle unknown situations

Include forecasts

Robust

Flexible
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RULE-BASED CONTROLLER: THE HOBBY COOK APPROACH
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MODEL PREDICTIVE CONTROLLER (MPC): THE MASTER CHEF APPROACH
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RULES VS MODELS: COMPARING THE HOBBY COOK AND THE MASTER CHEF
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Topic Rule-based controller Model-based controller

Comfort-energy balance - ++

Simple configuration + -

Scalable - +

Explainable + -

Optimal solution - ++

Handle unknown situations - ++

Include forecasts - ++

Robust - +

Flexible - ++

Self-learning - +
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RENSON CONCEPT HOME: A SHOWCASE OF MODEL PREDICTIVE CONTROL
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Sunprotection
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SYSTEM MODEL FOR RENSON CONCEPT HOME
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SYSTEM MODEL TYPES: PHYSICAL, DATA-DRIVEN, AND HYBRID

18

Full knowledge of physical 
system

Mathematical set of equations 
to predict system behavior

No knowledge of physical 
system

Data-driven model 
to predict system behavior

WHITE GREY BLACK

Some knowledge 
of physical system

Data to estimate 
the unknown

• Accurate
• Extrapolation possible

• Extensive domain knowledge
• Time-consuming to set up

• Accuracy-complexity balance
• Incorporates real-world data

• Some domain knowledge
• Tricky parameter estimation
• Requires enough data

• Minimal domain knowledge
• Can handle complex systems

• Less accurate
• Extrapolation not feasible
• Can suffer from overfitting
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MODEL TEMPERATURE PREDICTIONS: HOW MPC ANTICIPATES THE FUTURE
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White-box temperature prediction

Grey-box temperature prediction Black-box temperature prediction
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RESULTS FROM MPC SHOWCASE
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Max 𝚫𝐓

Rules -...°C

MPC -...°C

SCREEN POSITIONS ON EACH WINDOW 
FOR DIFFERENT CONTROLLERS

SOLAR RADIATION ON EACH WINDOW

INDOOR TEMPERATURE FOR DIFFERENT CONTROLLERS

OUTDOOR TEMPERATURE
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EXAMPLE: 2 RATHER SUNNY DAYS
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No screens, Rules, MPC

Max 𝚫𝐓

Rules -2.07°C

MPC -2.63°C
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EXAMPLE: 2 RATHER CLOUDY DAYS
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No screens, Rules, MPC

Max 𝚫𝐓

Rules -0.51°C

MPC -1.25°C
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EXAMPLE: 2 SUNNY WEEKS
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No screens, Rules, MPC Max 𝚫𝐓

Rules -8.26°C

MPC -10.62°C
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THE NEXT STEPS FOR MPC DEVELOPMENT
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More complex 
configurations

More complex 
objectives
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preferences
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THE CHALLENGES OF EASY CONFIGURATION AND EXPLAINABILITY
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TIME

Easy configuration Explainability



Renson confidential
CONCLUSIONS AND FUTURE WORK: CHALLENGES AND OPPORTUNITIES OF MPC

KEY TAKEWAYS
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World of smart solutions is evolving fast
Renson at forefront of creating healthy spaces with smart, connected solutions!

01

02
Different controllers with different benefits
Select appropriate controller based on use case and requirements!

03
MPC is a promising technique
POC demonstrates the potential of MPC for creating healthy spaces 2.0

04 MPC challenges are configuration and explainability
How to make MPC transparent and understandable for stakeholders?

05
Let’s develop further
Still many challenges to tackle, while learning from eachother
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QUESTIONS – IDEAS – SUGGESTIONS
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