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Abstract Deep learning requires building a deep neural network, collecting a large amount of training data, and
then training the built neural network for a long time. If training does not proceed properly or overfitting
occurs, training will fail. When using deep learning tools that have been developed so far, it takes a lot of
time to collect training data and learn. However, due to the rapid advent of the mobile environment and the
increase in sensor data, the demand for real-time deep learning technology that can dramatically reduce the time
required for neural network learning is rapidly increasing. In this study, a real-time deep learning system was
implemented using an Arduino system equipped with a fine dust sensor. In the implemented system, fine dust
data is measured every 30 seconds, and when up to 120 are accumulated, learning is performed using the
previously accumulated data and the newly accumulated data as a dataset. The neural network for learning was
composed of one input layer, one hidden layer, and one output. To evaluate the performance of the
implemented system, learning time and root mean square error (RMSE) were measured. As a result of the
experiment, the average learning error was 0.04053796, and the average learning time of one epoch was about
3,447 seconds.
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Table 1. Deep learning parameters for experiment
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Figure 3. Deep learning model forreal-time deep learning
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Figure 4. Screen for editing, compiling, and uploading
incremental deep learning codes
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Table 2. Experiment results
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3l (MSE) (milisecond(1/1000%))

1 0.01838406 781194
2 0.02173845 1012558
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4 0.01841318 1472918
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