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Research Topics
Consensus and Synchronization Security Problems of Control Systems
- Multi-agent system connected via communication . N
topology | i ,Xam) i> y - Consider an actuator attack or a sensor attack model.
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<Strong coupling & Large number of agents> if M > threshold, then alarm!

Disturbance Observer (DOB) Hybrid System

- Add-on type robust controller which makes a control - Has many advantages - described by an interaction between continuous

input compensates for model errors and disturbances over other robust trajectory and discrete transition
control methods . » e
r u, u & ) - Inner-loop controller: /_\J - - &QV@ <Example: a bouncing ball>
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- Has the benefit of <A hybrid system> .
d gké 1 . design simplicity . . . . . discrete |
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— employed in many ' . veic of hubrid N
industrial applications allow for easy analysis of hybrid system. [
<A structure of DOB> |

Nominal closed-loop system Overall system
e Iy
—> C 9| Pn g % C : _>8_> P }»
Lo !
| d4 poB [ ! :
ettt - < robot manipulator> <Gluing a domain>
Sensor Network & Distributed Estimation Vehicle Control
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<Sensor network> " Example : Pure pursuit

- Platooning Control : a group of vehicles play “follow the leader”
and pass steering, braking and acceleration control to the lead vehicle

Road data base H — ﬁ Mission Planner
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Platoon coordinator

HE 1. o 0, :o.rzooqztl)eozooool 0. 1\
xs 1‘” (S) x4 1‘” (S) x3 1lv*(s) xz 1lv*(s) x]_ 1lv*(s) 2::]1:!:;:.‘1:1, o ur:sc:ILda '-'veh;f:nme n wi a:"fic of '(.'"f' Onv;h;r essUre
fr &

Controller 4 Controller 4_ Controller 4x_2 Controller |g===| Controller

<Exposed to noises and attacks>

- The sensor network is exposed to noises and
malicious attacks, which should be covered

Example : Air pressure
according to distance
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“Nothing is more practical than a good theory”
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? Research on what
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? Research how ? Necessity
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