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(a) The output of the Window Detection Algorithm is
denoted by the red bounding box. (b) The output of the
Person Detection Algorithm is indicated by the yellow
bounding box

The LCD output of an IoT circuit with a Raspberry Pi
Pico

Measurement hardware in 3 different types of cabin (a)
Large cabin (b) Medium-sized cabin (c) Small cabin. A
magnified version of the circuit is shown in Fig (a)

HVAC temperature monitored by our IoT device over 3
different days where outside temperature varied between
30.5 to 35.2 degrees Celsius in summer

(a) Layout of the mobile app built for collecting all the
data from all IoT sensors. The app was built using
Thunkable and used with the “Firebase” database, which
was used for collecting information remotely. (b) A
picture of the actual app running on the mobile device. (¢)
Sample temperature plot gathered for testing IoT devices
with Thingspeak channel. (d) Sample humidity plot
shown on Thingspeak’s front-end Ul interface

displays the results of the window detection algorithm
under different lighting conditions. Subfigure (a) shows
the output in a scenario with no indoor lighting, where the
absence of illumination might pose challenges for ac-
curate window detection. In contrast, subfigure (b) depicts
the output when sufficient indoor lighting is present,
facilitating clearer visibility and more accurate detection
of windows within the monitored area

Output of window detection algorithm with (a) no light
condition at indoor (b) Sufficient indoor lights

Output of all algorithms running simultaneously: (a)
Wastage of energy situation (b) Useful case of lighting as

person is doing the work
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