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ABSTRACT

In recent years, low-power image recognition system has been actively studied with the evolution of IoT
technology. In order to manipulate a deep neural network, which has high accuracy for image recognition, the
device only captures images and transmits the image to the server and then performs image recognition on the
server. However, there is a problem in that power consumption is large due to communication for continuous
image transmission. In this paper, we propose low-power communication method using on-device deep neural
network to solve the communication power consumption problem of image recognition systems. Using on-device
deep neural network from the constrained resource device, we optimized the power consumption by transmitting
the image only when the image recognition result is the image of interest. Also, we propose a power
consumption model for the proposed method. And, we evaluate the power consumption and lifetime of the
proposed method compared to baseline method. Experimental results show that the proposed method reduces

power consumption by 54.4% compared to the baseline method.
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Fig. 1. (a) Sequence diagram of low-power image recognition system based on cloud computing (b) Sequence diagram with
periodic scheduling method (c) Sequence diagram with periodic scheduling and multiple MCU method (d) Sequence diagram of
proposed low-power communication method using on-device neural networks
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Fig. 2. (a) Power consumption model of baseline method (b) Power consumption model of proposed method for images of
interest (c) Power consumption model of proposed method for images of non-interest
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