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Background:

A room with more people often has a lower air quality index. This is due to a
larger crowd being a source of CO2 and PM, which worsens air quality in an
enclosed space (G. Ciceri et al., 2020). Clean air is an important part of Quality of
Life (QoL) where many researchers strive to improve upon.

Staying indoors for extended periods (with poor air quality) can lead to:
- 25% higher risk of lung cancer.
- Acute respiratory issues
- Cardiorespiratory issues
(Eliani et al., 2020)
 



Research aim: 

The proposed project aims to enhance and evaluate a machine learning model
deployed on the edge to estimate headcount of more and less than seven from
air quality data analysis.

Why the need for this study?

The researchers argue that there is a need for an improved headcount
estimator compared to classification techniques used as a better means to
accurately infer headcount of more (or even less) than seven based on new
environmental data deployed on the edge in an Indoor Air Quality (IAQ)
system to address the problem.
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K N N 99.63
KNeighborsClassifier(algorithm='auto', leaf_size=30,
metric='manhattan', metric_params=None, n_jobs=-1,

n_neighbors=13, p=2, weights='distance'))]
 

Previous work concluded with KNN as a
preferred model for deployedment at the edge.

Research comparison:

Table 1: Performance metrics (G. Ciceri et al., 2020)

Table 2: Enhanced reimplementation hyperparameters.

Figure 1: Reimplementation results with enhancement to KNN
classification algo.

A reimplementation and enhancement to KNN
was first done.
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Some analysis done
shows that while CO2
was a primary feature

mentioned by the
previous authors,

humidity and
pressure proved to
have a higher PPS .

Also primary feature in  
models tested (both

classification or
regression-based

models.
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Research comparison:

In this case, it is not attributed to data leakage.



Treating it as a regression problem:

Figure 2: Estimation Tests
done on predictions of

occupants (label)

Figure 3: Revision 1 of
model performance &

Pipeline used
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Deployment on the edge enables quick feedback towards headcount inference. 

While occupancy can be a subjective matter (headcount vs occupancy), Many research
papers perceive occupancy  as a binary problem (yes/no) and headcount is not
needed. While an exact number of headcount is the 'best'. But I think a whole number
representation is not needed. Systems can make do with features such as crowd control
using an estimated number of people. 

Eg:
Actual: 10 people
Predicted 9.5 people 

Summary & Conclusion:
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With a slight improvement and synthetic test data to simulate data for more than seven
occupants, this project could improve upon the existing headcount implementation with a
greater degree of correctness and accuracy.  

Regression models shown will be deployed on a similarly implemented project part of
PutraAIR. This will make inferring based on air quality data an added feature capable of
managing situations such as overcrowding in a small space or even detect problems with
ventilation (if any). 

Nevertheless, the proposed research aims, which are to enhance and evaluate a machine
learning model to estimate headcounts of more and less than seven from air quality data
analysis is a success.
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