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The goal of this research is to develop on-line change detection methods which are
useful for real-time surveillance and early warning of dynamical changes, e.g.,
machine faults, of a system connected into a feedback loop. In this research, it has
been clarified that the asymptotic properties and the optimality of a closed-loop
subspace model identification which is used for surveillance of a system. Several
experiments on real-life systems, such as a cart system, a cart-inverted pendulum
system and an altitude control system of a radio-controlled helicopter, have been
performed to show usefulness and effectiveness of proposed methods.
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Input and output data

LA VU

Input control voltags
,n

0.05 i
M

0.05

o

N
il ’v

I
o1 b UM X m \'u M'

\ _ et
| [ .
i “.\H.\,‘ | || Cartposition \

35 40 45 50 55
Time(s]

4. BERRIZOANHINE =

Decision function

0
M |
ol S quhww
Pl VN AW, V.J“VJ\TJ\J\.JV'\J VS TN v

35 10 45 50 55
Timels]

5. ZALDA Bz W3 % PRE BRI

5. ERFEER
(W, ey R M ONELEERIF 72 1
=Y

CdERERm ) (B 6 1)

OHZ 5, MOESPHIFAL— 7 /\WF‘iHﬂa&i
@Mﬁ%ﬁgmowf,ﬁﬁﬁaﬁﬁ
i CEE, ApeH, 46 %, 2010, 511—518.

@Hiroshi Oku, On asymptotic properties of
MOESP-type closed-loop subspace model
identification, Proceedings of MTNS 2010,
wih, 1%, 2010,1015-1022.

@R, BIRER Sy ZERIREIEIZ A A
T A CEBRE L RHERIC L D FERE
BR, AT L/ R, AR, 54 %3
5, 2010, 92-97

@WRZR, AW, PHLv—7 5022 MIFE L
(2 & D EISLHR TR DA E %%kﬂﬁﬁ
FF, BRI & A, AP, 49 & 7 45, 2010,
457-462.

(®Hiroshi Oku, A Change Detection Algorithm
based on Recursive Subspace Identification
and its Application to a Cart System,
Proceedings of SYSID 2009, ##iA, 2009,
982-987.

®H. Oku and S. Ushida, Experiment on
closed-loop subspace model identification of

an unstable underactuated system, Proceedings
of ICCAS-SICE 2009, # # A , 2009,
4902-4907.

(FpR] Greth)

QBEZES, HIE D= O — 755522 M FH
EE, TEWE - ZELE - f‘"iﬁnﬂfuéa_
S B deiniy 7w 2 1 EIAER
F—T b [EBF—H S AT ARE
DSt | (FRFFRETE) , 20104211 H 29 A,
(BR) A SR P R Bl S At (RBRF)

QOB FEET /VOWEBREIZET 5
N—TH ’\WF'ﬂI’Jm/ﬁ@ttix —E7 )L
REYEHEE 12351 5 CL-MOESPE DA R —,
%5 39 [MIHIEERER S v ART 7 A, 2010 £4E 9
A 29 H, AT /NaRAER7 T EHEAH
v x— (KIRA).

@HZ7EH, RC~U a7 X oL —THm2%E
MIFIE & BN o FTHIERERE, & 54 18]
AT NHEE TSR R R
201045 A 21 A, 5HB Y H—F/~—2 (L
HRIT) .

@R, PAN—TH 22 REEICBIT 5
FIL OB EL \_’Db\f —RC~Y a7 X
DOFAN—TRIEDEHFIFIEL Y —, & 1 18]
I NET Y TR Y T A, 2010
F 4 H 16 H, EXEEKRY G .

G®HZ 8, MOESPA!F /L — 7[R & ¥ O it
HIPEEIZ W, 5 10 [BIFHI B ZhiilfE
EHIEE P K%, 201043 H 18 A, H
KF (REARL).

©HRZE, PAL—T /\WFEJI’J/EHE IN=)
HRO[EERER, 55 51 B H BhifilEhE 4G
T ,%%ﬁﬂlﬂzzﬁ,m%kiii
(LR .

6. WFIEhER

(1) WFgefRs

PR 725 (OKU HIROSHI)

KR TR« T - HEHR
F9EE % 5 20351455

() #r7EsrEE ML
(3) HHENTTEE ML



