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What is ML/AI etc.?
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AI vs ML
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Machine Learning
Supervised Learning problem
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Machine Learning in Practice
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Sintef Digital 

Sintef Digital/IWMAC Sintef Digital/IWMAC 

IWMAC 

Machine Learning in Practice
ML in Industrial Setting - ML Lifecycle
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Machine Learning in Practice
ML in Industrial Setting - ML Lifecycle



ML is not magic - ML is Tedious
Expected vs Actual progress

Data Extraction

Understanding 
problem and data

Data Cleaning

First Model
(Design)

First Model
(Training/ 
Validation/ 
Testing)

Multiple Models

Iterate

Progress

Time
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Preprocessing Model and Validation
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ML is not magic - ML is Tedious
ML experimentation needs support

Machine Learning Model

Infrastructure

Experimentation
Parameters Tuning

Data Preprocessing

Data Collection
Orchestration

API Design
Data Management

Security

Project 

ML Researchers
Data Scientists

Domain Experts
Data Engineers
Data Architects
SW Engineers

Cross-Functional Team
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Energy Consumption Forecasting
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Simplified Problem
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Given past weather data and past energy 
consumption data for the previous N hours, 

forecast the energy consumption for the next 
M hours



Current Status
What has been completed / deployed
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- Beddingen 16 data management 
- Historical Weather Data Retrieval
- Historical Weather Forecast Retrieval

- Data Synchronization 
- Data Normalization and Cleaning

- Energy Consumption Forecasting: first set of experiments
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Weather Data Extraction
API from Meterologisk Institutt



Current Task - Energy usage prediction
Beddingen 16 

18



Current Task - Energy usage prediction
Energy consumption - Plot of the last 3 years data
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Current Task - Energy usage prediction
Energy consumption data + Weather Data
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Correlation Analysis
Heatmap of the correlation between air temperature and energy consumption
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Current Task - Energy usage prediction
Multi-Horizon Forecasting Problem - Prediction of Energy consumed in the next 12H

Input (Past) Prediction (Future)

22



Current Task - Energy usage prediction
Forecasting Problem - Case 1

Y = f(X)

Input (Past) Prediction (Future)

Prediction (Future) Input (Past)

X
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Current Task - Energy usage prediction
Forecasting Problem - Case 2

Y = f(X)
Prediction (Future) Input (Past)

Input (Past) Prediction (Future)

X
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Current Task - Energy usage prediction
Forecasting Problem - Case 3

Y = f(X1,X2)
Prediction (Future) Input (Past + Deterministic Variables) 

Input (Past) Prediction (Future)

X1

X2

X1

X2
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What is f
f is estimated by a Neural Network

Y = f(X)

Input (Past) Prediction (Future)

Prediction (Future) Input (Past)

f(X)~X Y
26

YX



What is f
f is estimated by a Neural Network

Y = f(X)

Input (Past) Prediction (Future)

Prediction (Future) Input (Past)

f(X)~X Y
27

YX



Prediction Example
Case 3
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FuturePast



Prediction Example
Case 3
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Prediction Example
Case 3
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Prediction Example
Case 3

FuturePast
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Prediction Example
Case 3 - Model Performance



Summary
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Summary and Next

- AI/ML is not magic!
- A lot of work to do in data preparation
- Need of testing several models
- Hyperparameter tuning is a tedious work
- Can we reuse same model for several building?
- How to use these predictions in a control system?
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