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Spatio-temporal Pattern Control of Diffusively Coupled Systems in
Discrete/Continuous Space
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To develop control strategies for spatio-temporal patterns in diffusively
coupled nonlinear systems, we considered control design methods for spatio-temporal patterns in
diffusively coupled systems in discrete or continuous space. Throughout this research project, we
obtained the following results:

1. For large-scale network systems created bﬁ taking a couple of graph products of networks, we
derived an estimation method of partial synchronization patterns emerging in the networks and the
corresponding synchronization condition. 2. For network systems with transmission delay couplings,

we show the relationship between delay-independent full or partial synchronization and network
topolo?y. 3. We proposed a control design method for nonlinear partial differential equation systems
via ultra-discretization.



€Y

Hindmarsh-Rose

@)

loT

(Fig.1 (@)

Hindmarsh-Rose

g1 01 o1

DD |
@D @ |

,sz =@ <

(a) Zo0xy hJ—2

A ,
g e sz
o,
§ 0“0"’9
20\

(QF > VIERY ND—2
Fig. 1:

(Fig.1 (b))
(Fig.1 (c)

(b)EfFETRY hDO—2
@
@
VW
)

(d)sstERY hO—2o



3
3
2 Lyapunov-Krasovskii
(LMD
LMI
Lyapunov-Razumikhin
(Fig.2 )
Fig.2
Fig. 2:
N=5 , N=6
2) b:
max-plus




Fig. 3:Burgers

(Neumann )

14

D. Yanagi, T. Oguchi, M. Suzuki, Delay
independent Synchronization in Ring
Networks of Identical/Non-identical
Systems with Transmission Delay
Coupling, Mathematical Modelling of
Natural Phenomena, Vol.12,
No.4, 2017

K. Ryono, T. Oguchi,
Delay-independent Synchronization
and Network Topology of Systems with
Transmission Delay Couplings, SICE
Journal of Control, Measurement, and
System Integration, Vol. 10,

No.3, 2017

Y. Cao, T. Oguchi, P. Verhoeckx,
H.Nijmeijer, Consensus Control for a
Multiagent System with Time Delays,
Mathematical Problems in
Engineering, , Vol. 2017,
https://doi.org/10.1155/2017/4063184

[R—

, Vol. 83, No.
846, 2017
http://doi.org/10.1299/transjsme.16-0
0467
D. Yanagi, T. Oguchi, Synchronization
in Ring Networks of Systems with
Transmission Delays,
IFAC-PapersOnLine, Vol. 49,
Issue 14, pp. 125-130, 2016
https://doi.org/10.1016/j.ifacol.2016.0
7.996

Vol. 55, No.
4, pp.318-325, 2016
http://doi.org/10.11499/sicejl.55.318

A’

Vol. J99-A, No.11, pp.419-425,
2016
K. Oooka, T. Oguchi, Estimation of
Synchronization Patterns of Chaotic
Systems in the Cartesian Product
Networks with Delay Couplings,
International Journal of Bifurcation
and Chaos, Vol. 26,
1630028, 2016 ,
http://dx.doi.org/10.1142/S021812741
6300287

Vol. 52, pp.376-384, 2016 ,
http://doi.org/10.9746/sicetr.52.376

/ / Vol. 59, No.7, pp.
268-273, 2015
http://doi.org/10.11509/isciesci.59.7_2
68

20

59
2016 11 12

K.Ryono, T. Oguchi, Delay-independent
Synchronization and Network Topology
of Systems with Transmission Delay
Couplings. SICE Annual Conference
2016, 2016 9 20



D.Yanagi, T.Oguchi, Synchronization
in Ring Networks of Systems with

Transmission Delays, 6th IFAC
Workshop on Periodic Control Systems,
2016 7 1  Eindhoven ( )
3
2016 3 8
58 2015
11 15

K. Oooka,_ T.Oguchi, Synchronization

Patterns in Network-of-Networks of

Chaotic Systems via Cartesian Product,

4th TFAC Conference on Analysis and

Control of Chaotic Systems, 2015 8
26

K. Ryono, T. Oguchi, Partial
Synchronization in  Networks of
Nonlinear Systems with Transmission
Delay Couplings, 4th IFAC Conference
on Analysis and Control of Chaotic
Systems, 2015 8 27

C. Murguia, J. Pena, N. Jeurgens, R.
H.B Fey, T. Oguchi, H.Nijmeijer,
Synchronization in Cartesian —Product

Networks of Time-Delay Coupled
Systems, 4th IFAC Conference on
Analysis and Control of Chaotic
Systems, 2015 8 28
14
2015 6 23
2015 5 21
59
2015 3 7
57
2014 11 11
- Burgers

57
2014 11 11

2014
11 6

K. Ryono, T. Oguchi, Partial
Synchronization of Nonlinear Network
Systems with External Inputs, SICE
Annual Conference 2014, 2014 9
11

2

T. Oguchi, ( ) Recent
Results on Nonlinear Delay Control
Systems, Advances in Delays and
Dynamics (Finite  Spectrum
Assignment for Nonlinear
Time-Delay Systems), Advances in
Delays and Dynamics 4, Springer, pp.
291-310, 2016

T. Oguchi,( )  Nonlinear
Systems: Techniques for Dynamical

Analysis and Control. (Part 2:
Anticipating Synchronization and
State  Predictor for  Nonlinear
Systems) LNCIS 470, Springer,

pp.103-122, 2016

http://ctrl.mech._se.tmu.ac.jp/

¢y

OGUCHI, Toshiki

50295474



