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Motion control and monitoring of robot arm via feedback error learning and statistic
learning
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The objectives of this research are 1) to expand/deepen feedback error learning as
a scheme for adaptive learning control, and 2) to examine a statistic learning technique, which has made
a lot of progress recently, from a dual viewpoint of feedback error leaning, thereby making full use of th
e both approaches complementary in order to attain motion control/monitering of robot arms. The former is
successful in that seperating control/learning laws has enabled to delete the effect to closed-loop and th
at generalization to a single filter to a filter bank has lead to a powerful learning control scheme that
can treat nonlinearity. On the other hand, concerning the latter, our simulation result has not given what
we had expected in advance. We are currently investigating reasons why this does not work well.



Feedback Error
Learning; FEL

FEL
FEL
2
FEL
Lazy
learning FEL
Just- in-time (JIT)
JIT
FEL
FEL
PE
Persistent Excitation
2
FEL

Independent Component
Analysis; ICA

FEL ICA
(1) JIT
Lazy
JIT
FEL
2 Lazy
JIT
)
FEL
®)
ICA
JIT
JIT
query

Scheduled Local ly Weighted Regression



(S-LWR) SICE DD arm

2

ICA
ICA

FIR Finite Impulse Response

(Mixer)

ICA PCA

FEL

FEL

ICA

D . ,

, 27,6 , 2014 (

),
2) K. Sugimoto, A. Doi, and T. Matsumoto,
Feedforward Learning Control by Scheduled
Locally Weighted Regression, IFAC
International Workshop on Adaptation and
Learning in Control and Signal Processing
(ALCOSP 2013), Caen, France, July 3, pp.
239-244, 2013,
3) M. Marimon, D. Tanaka, and K. Sugimoto,
Improved Blind Deconvolution Scheme for
System Identification, SICE Annual
Conference, pp. 505-510 in Proceedings,
Nagoya, September 15, 2013,
4) M. Marimon, D. Tanaka, and K. Sugimoto,
A Scheme for Independent Component
Analysis via Adjoint Polynomial Matrix,
The 45th ISCIE International Symposium on
Stochastic Systems Theory and Its
Application, Ryukyu University, Okinawa,
November 2, SB3-1, pp. 161-162, 2013,

5) , )
10 , , 51
9 , pp- 868-873, 2012,
6) D. Tanaka, T. Hirotani and K. Sugimoto,
Blind identification of polynomial matrix
fraction for disturbance rejection, 7th
IFAC Symposium on Robust Control Design
(ROCOND®12), pp. 69-74, June 20, 2012,
Aalborg, Denmark,
7) M. Marimon and K. Sugimoto, Threshold
Design for Low Cost Wave Sensors Through
Statistical Analysis of Data, IEEE SOSE
2012 7th International Conference on
System of Systems Engineering, Genova,
Italy, July 16-19, 2012,
8) , )

, Vol.48, No.2, pp.
93-101, 2012,
9) Y. Matsubara, M. Noguchi, A. Satoh and
K. Sugimoto, Virtual Feedback Error
Learning Control, SICE Annual Conference
2011, pp. 1715-1720, September 13 - 18,
Tokyo, 2011,

15
1) .
Scheduled LWR ,
1
, 7D5-3 (USB), 2014 3 7
2) L] 1



, pp. 370-372 in CDROM, 2013 11
16
3) Maricris Marimon, . .

, 56
, pp. 1263-1264 in CDROM, 2013 11

17,
49 : ,
Just-in-time

, 57

(SCI'13), 321-4

(DVD), 2013 5 17

5) b
, 13
, pp. 977 - 982,
2013 3 6 , 3 8 ,
6) : R 2
2 ’
, pp.13-16 2013 1 18
7) , , Scheduled LWR
55 , pp. 831-834, 2012
1 17

8) M. C. Marimon, , Designing
Threshold Criteria for Low Cost Wave
Sensors using Statistical Data Analysis,

55 , pp. 669-672, 2012
11 18
9)
s 3 12
pp.- 49-52,
2012 4 12
10) , s
12

12) ’ ’ ’
, 2012
1 26 ,
13) ) )
Lazy Learning , 54

, 2011 11 19 20 ,

2011 9 26
15) , . , FIR
1R
, 55
(sC1*11), pp.

475-476, 2011 5 17

2

1) K. Sugimoto, Feedback Error Learning:
From Biological Model To Control
Engineering: A Multi-model Perspective,
King Fahd University of Petroleum and
Minerals, Saudi Arabia, 5 May, 2014

2) K. Sugimoto, Blind Signal Deconvolution
and Learning Feedforward Control: Two
Applications of On-line Inverse Dynamics
Learning, Laboratory for Analysis and
Architecture of Systems, CNRS, France, 8
July, 2013

3
1) )
, 4
,2 5 , 2013
) N
, 1
, 7 6 , 2012
<) N i
,9 2, 2011
@
SUGIMOTO KENJI
20179154
) 23
TAKUJI TACHIBANA
20415847
(€)

ARATA SUZUKI

DAISUKE TANAKA

Maricris Marimon



