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Networked Control System for Self-Balancing Robot based on Public Cloud

m=g S2RE 7|d du EHY 22X U

Sewan Gu -

AR

EQIT Hio| AlAE

Dongweon Yoon

ssd

Abstract
In a networked control system, a controlled model and a controller are remotely operated via network communication. In this paper,
we propose a public cloud-based real-time networked control system and demonstrate the feasibility of its real-time control
performance by building a self-balancing robot and conducting experiments with it. We first build the self-balancing robot as the
controlled model and implement the controller into a docker container for the networked control system. In addition, we utilize the
google cloud platform as the computing and networking resources to establish Kubernetes platform, which operates the control
system. Through the experiments, we show the self-balancing robot is controlled and maintains its balance in the cloud-based

networked control system.
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EQAE F6l Alo] thd Hdllit 94 Alo71E dAdste] 9A
Alo)7]7F mdlo] AAZE AlskaL Ao A4S 435k 3 A
of HES o] HEsh= dFo #HFZ Ao Aot
[1]. S5E 7o dHo s YEYA Ao7|E 2= A
oAl skl HAKE AlojE Akl SEeEE B85t
253 A5t AHE ddsks A7 HAlEar Qlok [2]-[4].

ml

o u, ZeHPE Hg-S 9 WA 71 F Shbs 44t 7]
£2, AR A0S TR 75U FAH 2GAA

£ AT+ e =7 E1]0]1:I(Docker Container) 2}0]
ok oolggt =7 oY 7]&e 2AAT SERE w2
71& -85S STl st A E, 94 e,
A5 AdHlo|E, &oll 3]-&(Fault Tolerance) 5-2] A58} A{H|2
£ 7FssHA 7t 5]

2 =olAe 2EE VleS FE AARE HEYA A
o] A~ Aoksa, WEE Zekor(Public Cloud) 7]Hke]
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ok AeS A7) gt Aol did = 27)9] BR(Wheel)
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Fig. 1 Self-Balancing Robot
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Table 1 Main Specifications of Hardware and Fabrication

7% & ek @9
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Fig. 2 Block Diagram of Self-Balancing Robot System
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Fig. 3 Block Diagram of Cloud-based Closed-loop Feedback Control System
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Fig. 4 Block Diagram of Cloud-based Networked Control System
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Fig. 5 Compute Instance on Google Cloud Platform for Kubernetes
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Fig. 6 Detailed Block Diagram of Public Cloud-based Networked Control System
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