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1. In an enclosed environment, expose a single 2DM-based chemiresistor
to the desired number and type of gases/VOCs in a controlled manner
and decide which gases/VOCs to measure as well as the range of the
concentration level to adjust.

6 Systematically vary its concentration & measuD
the corresponding channel resistance of the
chemiresistor. Collect as many dataset at different
concentration levels and preferably ensure the
data are all equally distributed in the adjustment
range. Classify this dataset as ambient type O
(increment this number by one for each new

\dataset). /

4 N

3a. Repeat from step 1 and choose another gas/VOCs type until the
concentration of all gases/VOCs have been varied. Then go to 3b.

3b. Repeat from step 1 and choose two gas/VOCs type until the concentration
of all two-combination of gases/VOCs have been varied. Then go to 3c.

3c. Repeat from step 1 and each time add one more gas/VOCs type to the mix
until the concentration of all possible x-combination of gases/VOCs have been
varied. Then stop. Data collection is complete. Start machine training.

N /

Figure 5
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Mean, Median, & Std Dev of Measured Current vs RH

Figure 6
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Figure 9
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1. Collect training and testing data by exposing a single 2DM-based
chemiresistor to the desired number and type of gases/VOCs at at different
concentration levels within the targeted range of operation (See Fig 5 - data
collection processes).

4 N

2. Apply Fourier Transform to the time domain
eletrical responses to obtain the low frequency
noise profile of the exposure and locate the
Lorentzian components associated in it. Compute
all the required input features from this profile.

N J

a. Using the measured channel resistance, its Lorentzian derivatives
and the operating conditions as input features and all the associated
type of ambient environments as the target labels, train a
classification model with any established ML algorithms (e.g. from
scikit-learn) to predict the type of ambient environment from the
input features. Repeat from step 1 if the accuracy is not staisfactory

3b. Once classification modelling is completed, categorize each of the
input features according to their classification labels (i.e. Ambient
Type). Then train a regression model for every ambient type with any
established ML algorithms using features with similar ambient type as
inputs and their associated concentration level as target values. The
number of trained regression models are preferably equal to the
number of ambient types. Repeat from step 1 if the accuracy is not
taisfactory.

Figure 10
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exposing one or more sensing elements with the same
chemical and physical properties to the multiple gases
and/or volatile organic compounds

1904

.

measuring electrical time series data of the one or
more sensing elements during the exposure

/1906
analysing the electrical time series data and Lorentzian
noise information of the electrical time series data by
an Artificial Intelligence (Al) system

/ 1908

determining the respective presence and/or
concentrations of the multiple gases and/or volatile
organic compounds based on the analysis of the
electrical time series data and the Lorentzian noise
information of the electrical time series data

Figure 19

Figure 20



