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Data Analytics for Buildings

Instructor: Dr. Zixiao (Shawn) Shi
zixiao.shi@carleton.ca

Introduction
As the world becomes more data-rich, and the building industry digitized, data-driven
technologies such as machine learning can make future buildings more intelligent and
stakeholder decisions better informed. Data analytics and modelling skills are becoming
high-demand for new graduates in the building engineering sector. This course can equip
students with this knowledge and expand their skill sets.

Topic Areas

Foundations of data analytics for buildings; basics of statistical learning and causal
inference; applications to various building engineering topics, such as operation
management, decision-making, benchmarking, visualization and automation.

Grading

Participation 20%

Projects (2 in total) 40%

Assignments 40%

Useful References

1. If you need a quick refreshment on statistics:
https://towardsdatascience.com/machine-learning-probability-statistics-f830f8c09326

2. If you need to learn some basics on computer programming and Python, I strongly
recommend this free online course by MIT:
https://www.edx.org/course/introduction-to-computer-science-and-programming-7
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3. A quick guide on Python, Jupyter and Pandas:
https://colab.research.google.com/github/jakevdp/PythonDataScienceHandbook/blob/master
/notebooks/03.00-Introduction-to-Pandas.ipynb
There are many other free notebooks online, in fact, most of the theoretical topics you learn
from this class you will be able to find them online.

4. A good book to data mining by C. Aggarwal (His outlier analysis book is also quite good):
http://www.charuaggarwal.net/Data-Mining.htm

5. A gentle introduction to statistical learning, data mining and machine learning (free!):
An Introduction to Statistical Learning with Applications in R, G. James et. al.
http://faculty.marshall.usc.edu/gareth-james/ISL/

6. A more advanced (theoretical) foray into this topic, a classic (also free!):
The Elements of Statistical Learning -- Data Mining, Inference and Prediction, T. Hastie et.
al. https://web.stanford.edu/~hastie/ElemStatLearn/

7. A quick theoretical intro to various machine learning topics (I still strongly recommend the
previous two if you have the time):
Machine Learning: The Art and Science of Algorithms that Make Sense of Data, P. Flatch

8. A more practical guide to machine learning in Python:
Python Machine Learning, S. Raschka, V. Mirjalili
Codes used in this book are freely available online
https://github.com/rasbt/python-machine-learning-book-3rd-edition

9. And finally, prof. Clayton Miller from NUS (National University Singapore) offers an online
course on building data analytics on EDX:
https://www.edx.org/course/Data-Science-for-Construction-Architecture-and-Engineering
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Class Schedule

Session Title Description Exercise

1 Introduction
What is big data? Where can it be
used for buildings? data, data, data

Learn Python & Jupyter
Notebook

2
Data and descriptive
statistics

Data types, descriptive statistics,
pandas workshop

Learn Python & Jupyter
Notebook
Filtering data and
descriptive statistics

3 Descriptive statistics
Data types, descriptive statistics,
pandas workshop

Visualising and hypothesis
testing
Group Workshop 1

4
Data visualization and
hypothesis testing

Introduction to data visualization;
statistical hypothesis testing and
common hypothesis tests Group workshop 2

5
Data visualization and
hypothesis testing

Introduction to data visualization;
statistical hypothesis testing and
common hypothesis tests Group Project 1

6 Outlier analysis
Introduction to outlier detection,
Summary of data mining Group project 1

7 Causal Inference Introduction to Causal Inference Group Project 1

8 Causal Inference
Difference causal inference
techniques Group Project 2

9 Regression modelling Regression modelling Group Project 2

10 Introduction to ML Introduction to machine learning Group Project 2

11 Advanced topics
Generative models, reinforcement
learning, experimentation, etc. Group Project 2

12
Project Presentation 2
Wrap Wrap up and where to go from here NA

Paul Menton Centre

The Paul Menton Centre for Students with Disabilities (PMC) provides services to
students with Learning Disabilities (LD), psychiatric/mental health disabilities, Attention
Deficit Hyperactivity Disorder (ADHD), Autism Spectrum Disorders (ASD), chronic
medical conditions, and impairments in mobility, hearing, and vision. If you have a
disability requiring academic accommodations in this course, please contact PMC at
613-520-6608 or pmc@carleton.ca for a formal evaluation. If you are already registered
with the PMC, contact your PMC coordinator to send me your Letter of Accommodation



at the beginning of the term, and no later than two weeks before the first in-class
scheduled test or exam requiring accommodation (if applicable). Requests made within
two weeks will be reviewed on a case-by-case basis. After requesting accommodation
from PMC, meet with me to ensure accommodation arrangements are made. Please
consult the PMC website (www.carleton.ca/pmc)  for the deadline to request
accommodations for the formally-scheduled exam (if applicable).


