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Professional Certificate in Al-Driven Architectural Innovation

Machine Learning Applications in Building
Performance

Artificial Intelligence (Al): a branch of computer science that focuses on creating machines that can perform
tasks that would typically require human intelligence, such as understanding natural language, recognizing
patterns, and making decisions.

Building Performance: the efficiency, effectiveness, and productivity of a building's systems and
components, including heating, ventilation, and air conditioning (HVAC), lighting, and envelope systems.
Building performance is evaluated based on factors such as energy consumption, indoor air quality, thermal
comfort, and occupant satisfaction.

Computer Vision: a subfield of Al that focuses on enabling computers to interpret and understand visual
information from the world, such as images and videos. Computer vision algorithms can be used to detect
and recognize objects, track motion, and analyze visual scenes.

Data Analytics: the process of examining data to draw insights and make informed decisions. Data analytics
involves various techniques, such as statistical analysis, machine learning, and data visualization. In the
context of building performance, data analytics can be used to optimize energy consumption, improve
indoor air quality, and enhance occupant comfort.

Deep Learning: a subset of machine learning that uses artificial neural networks with multiple layers to learn
and represent complex patterns in data. Deep learning algorithms have been successful in a wide range of
applications, such as image recognition, natural language processing, and speech recognition.

Energy Management: the process of monitoring, controlling, and optimizing energy consumption in
buildings. Energy management systems can use machine learning algorithms to analyze energy data and
identify opportunities for energy savings.

Facility Management: the practice of managing buildings and facilities to ensure they meet the needs of
occupants and stakeholders. Facility management involves various tasks, such as maintenance, repair, and
renovation, as well as managing energy consumption and indoor air quality.

Fault Detection and Diagnosis: the process of identifying and diagnosing faults in building systems and
components. Machine learning algorithms can be used to analyze data from sensors and other sources to
detect anomalies and diagnose faults in real-time.

HVAC Controls: the systems and devices used to control and regulate heating, ventilation, and air
conditioning systems in buildings. HVAC controls can use machine learning algorithms to optimize energy
consumption, improve indoor air quality, and enhance occupant comfort.
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Indoor Air Quality: the quality of the air inside a building, as measured by factors such as temperature,
humidity, ventilation, and pollutant levels. Poor indoor air quality can lead to health problems, such as
respiratory issues and allergies.

Machine Learning: a subset of Al that focuses on enabling machines to learn and improve from data
without being explicitly programmed. Machine learning algorithms can be used to analyze data, identify
patterns, and make predictions.

Natural Language Processing: a subfield of Al that focuses on enabling computers to understand, interpret,
and generate human language. Natural language processing algorithms can be used to analyze text data,
such as building specifications and occupant feedback, to optimize building performance.

Optimization: the process of finding the best solution to a problem or challenge. In the context of building
performance, optimization involves finding the most efficient and effective ways to operate and maintain
building systems and components.

Predictive Maintenance: the practice of predicting and preventing equipment failures before they occur.
Predictive maintenance uses machine learning algorithms to analyze data from sensors and other sources to
identify potential equipment failures and schedule maintenance activities accordingly.

Reinforcement Learning: a subset of machine learning that focuses on enabling machines to learn from
interactions with their environment. Reinforcement learning algorithms can be used to optimize building
performance by learning from feedback and adjusting control strategies accordingly.

Smart Buildings: buildings that use technology and data to optimize building performance, enhance
occupant comfort, and reduce energy consumption. Smart buildings can use machine learning algorithms
to analyze data from sensors and other sources to identify opportunities for improvement and make real-
time adjustments.

Sustainable Building Design: the practice of designing buildings that minimize environmental impact while
meeting the needs of occupants and stakeholders. Sustainable building design involves various strategies,

such as using energy-efficient materials and systems, optimizing natural light and ventilation, and reducing
water consumption.

Thermal Comfort: the degree to which the thermal environment of a building meets the needs and
preferences of occupants. Thermal comfort is influenced by factors such as temperature, humidity, air
velocity, and radiant heat.

User Experience: the overall experience of using a building or facility, as perceived by occupants and
stakeholders. User experience is influenced by factors such as accessibility, functionality, aesthetics, and
comfort.

Virtual Assistants: software agents that use natural language processing and machine learning algorithms to
assist users with various tasks, such as scheduling appointments, answering questions, and controlling
building systems. Virtual assistants can be integrated into building management systems to provide a more
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personalized and interactive user experience.

Wearable Devices: devices that can be worn on the body, such as smartwatches and fitness trackers.
Wearable devices can use sensors to collect data on user activity, health, and environmental factors, which
can be used to optimize building performance and enhance occupant comfort.
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