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A remote baby watching system via visual IoT technique
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Abstract: Visual Internet of Things (IoT) is a class of IoT that collects rich visual data over the Internet. In general, the visual [oT
device is equipped with video transmission equipment such as a mobile camera. Both advanced video transmission techniques and
information extraction from images by image recognition techniques are key techniques for the visual IoT. However, since the
video data size is larger than the sensor data size in general, one of the issues of visual IoT is high-performance video transmission
in networks in which the bandwidths are limited. In this paper, we design a real-time video transmission system using visual IoT
device. Our system is based on a novel protocol, named high-performance video transmission (HpVT), for field monitoring via 4G
LTE mobile networks. Our implementation of the system is based on raspberry Pi boards, which are single-board computers with
ARM processor. We have already evaluated the performance of HpVT in real fields to conclude that we can achieve full high-
definition (full HD) resolution video transmission with as high frame rate as 30 fps even from a vehicle moving on a highway using
4G/LTE networks. In this paper we introduce a system to monitor baby in the beds remotely via visual IoT techniques. We installed
an IP camera at the bed side of a baby that is connected to the raspberry Pi with home WiFi network, then transmitted frames of
the baby is monitored at an office out of the house. Our baby watch works nicely, in which the quality of acquired image frames
are enough to find if the baby moves with her face up. Moreover several issues for general and ordinary uses are also clarified;
more than half of the image frames are without the baby, even a part of her body is out of the frame. It suggests that we need a real-

time image processing technique to judge if a baby is in the bed to show up in the image frames.
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multi-camera network

Real-time image processing, information extraction,
and privacy protection via edge computing

Raspberry Pi
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Figure 1
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Figure 2 A schematic picture of HpVT protocol and HpVT

application[3].
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Figure 3 An example of AR on receiver side.
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Figure 4 A schematic picture of visual IoT system
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Figure 5 A schematic picture of remote baby watching system based on visual [oT.
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Figure 6 Dump images of web application: (left) home for real-time images and (right) thumbnails for archive images.
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