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The hyperparameters were optimized by genetic algorithm
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Figure 1 System framework
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The current PM2.5 distribution in the gym
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Figure 2 Presentation layer
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1) Data collected from indoor gym set from Peking University. https://github.com/sosukesosuke/Indoor_ Gym-
PM2.5.git.
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Figure 3 Space-time model
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Figure 4 Statistical characteristics of historical data. (a) PM2.5 change curve in time domain; (b) measurement error;
(c) time inferred deviation; (d) spatial inferred deviation
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Figure 5 Flowchart of simulated annealing algorithm
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Figure 6 State transition diagram
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Deployment, optimization and data prediction of Internet of
Things for indoor air quality
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Abstract Research shows that people in urban areas spend on average more than 70% of their time indoors, so
good indoor air quality and its real-time information are critical to maintaining health and productivity. In this
paper, the low-cost Internet of Things sensor network is used to monitor the air quality of indoor gym, and the
position deployment and energy control optimization of the sensor with limited power are studied. In order to
improve the effectiveness of the measurement data, the simulated annealing algorithm is used to find the optimal
deployment location. In order to improve the energy utilization rate and prolong the working time of the system,
the dynamic programming algorithm is used to reasonably plan the sensing strategy of the sensor. In order to
obtain the variation trend of indoor air quality, the LSTM network is used to predict the indoor air quality,
and the genetic algorithm is used to optimize the network super parameters. The performance of the proposed
solution is evaluated by simulation, and it is shown that there is a significant performance gain when the location
deployment and energy optimization strategies are adopted, and the prediction algorithm can effectively predict
the future air quality.

Keywords air quality, Internet of Things, location deployment, energy optimization, data prediction

175



