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Development of Outdoor Surveillance Robot System
using Crawlers
-Remote Surveillance and Control using Public 5G-
O Masakado Danjo (Kyushu University), and Ryo Kurazume (Kyushu university)

Abstract :

In this research, we developed an outdoor surveillance robot system using public 5G. The robot

patrolling outdoors is connected to observers via the Internet, and the observers control the robot and monitor
camera images remotely. We introduce the mechanism of the remote communication system and show measure-

ment 5G communication speeds.
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Fig. 1 System concept
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Fig. 2 Outdoor surveillance robot
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Table 1 Speedtest using 5G and OPENVPN

A1 Wri 2 Upload  Download
2Ry b A¥—=FTFRA ML b 50Mbps 300Mbps
BitiH PC A¥—=FTFA ML b 300Mbps 200Mbps
VPN #—nx B PC 200Mbps 300Mbps

*1 https://www.speedtest.net/ja
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Fig. 6 Network structure using VPN
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Fig. 7 5G speedtest area

Table 2 5G speedtest

%Pt Upload Download
1 35Mbps  334Mbps
2 46Mbps  381Mbps
3 57Mbps  611Mbps
4 67Mbps  526Mbps
5 48Mbps  429Mbps
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Fig. 8 Remote surveillance experiment
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Table 3 Bitrate and upload traffic

EE Topic Py bL—F 7Ty ru— iR
LAN WEH A X WG 6Mbps 6Mbps
LAN 360° A X 7ML 45Mbps 45Mbps
VPN WA X WG 6Mbps 12Mbps
VPN 360° H X M5 45Mbps 90Mbps
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Fig. 9 LAN connection Fig. 10 VPN connection
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Fig. 11 Network structure using MEC direct

Table 4 MEC direct speedtest

s 1 s 2 Upload  Download

gRy b ComputeV #—>"  88Mbps  450Mbps
B PC  ComputeV #—>%  T9Mbps  425Mbps

Ry b EHH PC 97Mbps 84Mbps
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