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1 Abstract

Acoustical parameters must be measured accurately to guarantee important acoustical qualities. However, acoustics measurement encompasses
intricate methods, necessary training, high equipment costs, and is time-consuming (Papadakis and Stavroulakis 2018). This project details the research,
creation, analysis, and testing of an Artificial Intelligence (Al) approach to RT60 estimation. A Convolutional Neural Network (CNN) has been created and
incorporated into a usable product, capable of inputting up to 12 images of a space and analysing these images, to estimate the RT60 of the space. The
CNN created achieved a validation accuracy of 38.5% per single photograph. In testing within three classrooms, the average estimate made by the Al
achieved an average accuracy of within 8.98% (0.069 s) in comparison to an Interrupted Noise Method measurement; this is 29.1% (0.193 s) more
accurate than the average human estimation. Due to time constraints, the testing data is limited to three rooms, of which the characteristics highly
resemble the training data. Testing on unseen spaces on a wider scale must be performed, and to improve the accuracy and generalisability of the Al,

more training data is required.

2 Aim and Objectives

Aim: To investigate if it is possible to create an alternative method for
determining RT60 using Al.

Objectives:

* Understand the concept, capabilities, and intricacies of Al.

* Understand RT60, its meaning, methods of measurement, and
calculation.

* Understand the impact certain acoustical characteristics have on
people within the classroom.

* Research and understand how to program an Al system.

* Create an Al product usable by anyone, enabling RT60 estimation of
classrooms.

* Research how the system can be improved upon.

* Test the accuracy of the system against humans.

* Use project management skills, including time management, and risk
assessment, to safely complete the study on time.

3 Method

* Potential risks, mitigation, and recommendations for establishing the
Method, such as the use of pseudocode, were highlighted.
The Balloon Impulse Response Method (BIRM), where a single balloon
burst impulse response (IR) is recorded, was performed within 38
classrooms to ascertain RT60 of each room, and 24 photographs were
taken within each classroom, totalling 912 photographs.
The BIRM was validated for use as accurate data to train the Al, by
testing the RT60 measured against that of the high-accuracy
Interrupted Noise Method (INM) within three additional classrooms, at
500 Hz.
A CNN was created, using parameters based on studies incorporating
accurate CNNs. A software product was developed incorporating the
CNN to estimate RT60, allowing a user to upload photographs of a
space to the program, providing RT60 estimations.
The product's estimation accuracy was tested within the
aforementioned three additional classrooms, and compared against
measured INM RT60 and human-visual estimation. The images the CNN
sees were shown to participants of high-level experience with RT60,
who were asked to estimate the RT60 of the spaces.

4 Results

* In testing, the BIRM achieved an average accuracy of within 15.67%
compared to the INM RT60 measurements at 500 Hz.

* The CNN validation accuracy achieved was 38.5%.

* The product achieved an average accuracy of within 8.98% (0.069 s)
compared to the INM measurements; this was 29.1% (0.193 s) more
accurate than the average human estimation (Figure 1). There were 24
participants considered to have a high-level of experience with RT60.
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Figure 1 - Demonstration of the Higher Accuracy Achieved by the Al in
RT60 Estimation Compared to Human Estimation
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