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Proposal for Real-Time Streaming of Multiple Videos Based on Data
Distribution Service (DDS)
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Abstract

This study demonstrated that a real-time video surveillance system could be used to ensure the safety of urban air mobility (UAM)
systems during take-off and landing. The system used a data distribution service (DDS)-based ROS2 communication structure. Current
centralized systems have two main problems. First, they are slow because they must process data from various sources. This study
designed a network environment between the ground control center and UAM for video data transmission using DDS, the middleware
of ROS2, and verified its real-time performance and reliability through simulations. We tested its effectiveness in different situations
in an experimental environment with Ubuntu and ROS2 on a Raspberry Pi. This confirmed that the data were reliable and the
respondents responded quickly. This system is expected to help keep UAM operational.
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Fig. 1. DDS-based multi-video surveillance system architec-
ture.
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Table 1. Simulation parameter table.

Camera node Rassberry Pi 4B+camera(640 p)
Server Ubuntu 20.04 based PC (radeon)
Network 802.11ac Wi-Fi (100 Mbps)
environment
Video settings Resolution: 640x480
. bDS . eProsima Fast-DDS v2.4.2
implementations
QoS settings RELIABLE (reliability mode)
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Table 2. Expression parameter table.

Dsompiing Camera frame sampling delay
D, ine Video encoding + decoding delay
dy, Network transmission + propagation delay
Teta Data delay values by protocol
P Protocol packet loss
Piorar Protocol total packet volume
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Fig. 2. Compare latency growth per node.
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