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Neural Networks Based on Noise-delayed Mechanism towards Hyper-creative Intelligence
mMEREKRE
WH Hz (MATSUI NOBUYUKI)
EERITKYE - KEREIZHMEH - B
MEEES : 10173783

WFIERLR OBE (F130)

AlEE (AIEREE) OTFEMANZDEI LT, /A ABLUORMERLR L, H)F
FriEr LT ENTERD =2 — T Xy N —ZERLBIZED L S22
HHMALHERELZAEL I DD E, PAT LOL BB FHIBREN S 726 F
PRErRi T 2L bl BELLE, TOME., MRLBHERLEILET LOE
FRIEXIGET VL fAlEmeE LTRB ATREARFEMEE T L OREL L OH 4
B AT LIS EDORREE/T,

BFgER R OMEEL (3£37) : In order to achieve the hyper-creative intelligence in technology, we
have developed the neural networks based on noise-delayed mechanism, investigating
their hyper-complex valued versions and quantum-like descriptions. By doing so, we have
proposed the complex-valued stochastic resonance neural network models and qubit circuit
ones, which are both appropriate for describing the hyper-creative. We have also found that
these models are applicable to intelligent image processing systems.

AEATIRTEHA
(BEHHAL - )
[ERESEN LiEESE & &t
2008 FJE 1, 300, 000 390, 000 1, 690, 000
2009 £ 1,100, 000 330, 000 1, 430, 000
2010 1,100, 000 330, 000 1, 430, 000
FIE
I
it 3, 500, 000 1,050, 000 4,550, 000

WIS - # A
R

Y

s

n
ME - HERE - BMERE - Y7 b2 Ba—T 40
F—U—R:=a—INFxy NI—7, HEKH=a—T NV Fy NT—F, ) AR, e,
BEATE), Al

1. WHZEBRAR S W DT = 72 E N RERE IR O Al AR IC Bk T T FE A E NS &

fMRI D&M= —a f A — L 74
B A2 W ESE - SRR OB D AR
BRHNNT, DL OHEEE - 55 F VN ETER
IbtLir=ma—marta—7 40 7ITRFE
ENAFEMET L ITY X AOBRICE S
NARNE, B aY Ea— s RRRT 4 7 A

B4, T, BACRLZ LN TS, 20
X9 ED T AR L, AlER (R
FOOLDEIIRESIND LD RAIERE
E) OFEmEAR L CINE THEX R AE
MO EIT> CE e, RIMEWVWZ ELH
RBMEDH Lim=a2—F V3% v MR
VAT AL TH LI NG OICHE



2, FDOL I RARERMD A TN = A L% 5
PZTABZEE, Fa—J oIy Ul
HEED A LDV AT LAOBRICET 51T
TTHDH, =a—FNLFy hU—7 OIFHIL
FRESNICE LTI, Siegelmann 3. #EE
DINFGA—=HEHELD=a2—F )L Rry hT—
JIIARA— b~ bbb, EEAEEE=2
—INFy NI =73 Fa—) I
MR RE D B T N ENEF O Z L BN
L. BAAV AT NERHTCE 28 TEEE
Za—I N Ry NU—=T DA —/N—F a2—
Vo THRBIIORE L TV, S50, X8
ONARER R Eoftdic b s ki, #
FHEMON T == —T N Fy T —7
WS BEANZAT DI, EEIE X U b EiERe e
HEMLHMESND R E, Fa—U L 7DOR
RO T HIE T I T T\, L
L, AIEREE L Z A0, IR0
BRI, FT->~ U v TBRE W24t
SR B OBEMBED — O T X 2 EH LM
HINTWRVONRBRTH Y | AliEH S A
TALANDEDO Y IRIEENVEVWDI 525
72V, AIERD & W 2 8 IR R OTE BN AN A
HHLTELDOTHY, 20X 5 R ERAHEY
2T AOERBEZEELREES LRy FTU—
7 AR L CHEMBELZAIR L WD &
X, SELDRRDODHEZATHD, BIEREIZE
WL, AEA ORI~ R EE2 T3 5 7
DIZ, ==2—F %y hT—ZIZELTIN
F RN STZHENLDOT T u—
FEHELXIZAADZELEETHD,
ZIT, =a—F)Fy NU—T D%
L BEFigRRORL 6T, ZNETHE
0 BFZEB] D 72N ) A R & FE SR T I R R A
ZEFFICE Ty AT D7 OMFE 7 & N B
Fv b U — 7 BHEERFSE O S 0T O 1 8 2
RLB L2 b E LIi=2—F %y b
U — 7 O FERREE BT 5 ICE - T,

2. MO BEW

BHER 2R 2 RV oM AEH
DBENRLTH & W o 2B O IERATHE GER
AL & 4 X & RRICE SRR
(Noise-delayed system) D#fFZE ) IT4EHE &
L. eIz & & OEMNER STV 5,
RO - IR RN DRV AT AIZE DS
SDOYVAT AL, HEEICRIIL, A XL FE
JRPTIEREE] &2 FRFIC B D ER AR E L
VXY NO—T VAT A THD, LvL,
A RXEFERATHEREEER 2 RFICE v
AT LI OBRING, ZO XD 7R IERAE
MEEE AL 2 T-FZRIE H F 0 iTh TR,
AR TIE, /A X & FERPr kR
K =a—F VR NU—I DX AF
7 A& DRSNS, ED KD I RILEt
BB AT 202 L. ZoaibcE 1

iRl I X 2 B MERE T B o B R
EEDLET, AR REOET MBS &
NENLDIHY AT AZBRETDHZ &N
HCTH D, BAERMIZIE, =2—TF %y b
U — 7 2B DR RILE 0B bR & K
Mz, 2o bom gL & Ot A Ic &
HMRER EREOMN ED ST, £, Y
TNAR—T 4 BESCHEAMEEE LTOHAKS
YNFREFEO T~ U TBISRR E . RIZED
DIEEHTWRWBGOMH O ST, =56
(2, R TEALEE S g > A7 SIS B 20
% P )45 L2 U R B TR 70 T 28 23 7R
TT UL DB R AT A
T 5,

3. WHFEDTTIE

bR L AMICESX . KIFETRE
BT _& FREIILL T 458 TH D,

(1) EFEEEEEIEN =2 —F LRy N U
— 7 OB & EREMEAT
FERFTERER E ) A X2 E = a2 —
TNy NI =T ETIVEFDVAT AL
A F 7 ARG FRICHESRILBTIG 04
& ZDIFHNEFEROBEICH > T, £,
FERFTERR E ) A X2z ET v AT A
NHOBHINDMEB A D =X LB LY
ZEDPFEET VIZOWNWTHET D, ZhbHD
HMAES LI, fERAS AR A7 S5
OB =2 —F V%Y NT—2 %71 h
AT LUTHEEL, Z0BEZEKELDZY
P BRIEERARD, XFv—7 123N
T4 F v 7REB L OKBLERE N 72 &
PHWS, ok, 21y h==a—
0 UET NS ZOFIEOJERERAR, A
AER I R TF = L L TA——
Fa—V 7 ERIRARL L HERT D,

Q==2—F1Vxy NT—IHEORY U
— 7 JEREREE AT E O YR A
THEDHEMER Yy N — B, T LR

v NT—F  AE—LT—)L R, AFr—)L7

V=72 EOFERNS ZNEEEY | BRI

DAL TR S E R 2 &2 AR b,

BRI, B —T Ry N —

W RNZHEARERBL Ry N — 271285

MRy N —I MR EEEITRFIL, 20

WRERD, SOHICHEFEEGE=2—T L

Fv hU—7 LT D,

@) ==z—F %y bU—7 MiER EFEL
L COETEALE L OE TG OfEsL
INFETEICEREMON T =2 —F L

Iy NU—7 OB LEFEHEEREELT
X, WM AMRA =2 —F L3
v N T — 7 ~DILESLE N A — b~ b E



TNHORFHRLPICEFE Yy h=a2—F /b
Xy P =7 HREEEAELTINDLDFE
ZHESL LISHIER 2K 5,

(4) AR E LCORRETIED Y AT AIGH
FERERBLO—FLEEZOND v~ T
BHEOBRORBEAERY . FOMTFE &
L COMGMRIT FEOMILB LNy~
7 DIERE T VAR 2 I EHRABE DR
REZPASMNIL TN, F-. EEmGE
ENTBWCH BN #E22m AT 2 B LD 5
MW XY AT AEHAR ETEDHEA
FIEOMA ZF T %,

4. HFZERHE

EREOBIFER . BFZED AT ISV T
JoaHEtE L7 R, ISR RERR R 2 157,

(DO =R LT O FRZE RIS Tk, I A
AR LOH AT OSKFENT ) A ADOHFT
WX UE A RERA LS AENRENTH D
DRI EONEY XU T 4 F =y
7 (N=4~DZ X D EEAMERTIE, A/ A X
ERHWTESGAERRLIROTHDLZ L EH
LI TE T,

QHEFH e R A5 U EEE X
DR THDLZEEZRTEEDBIZ. VAT
LB A F 7 ADORBAE T & G0
MERECEZANRMECLERE2 DT
THAEL.KEOWLEEE IR DR
KRR EERH =2 — T VKXY bU —
7 DNEE B HEST L1GT-,

2O BATENOAPSIERE EEH Ry T — 2
INTA—FOBREREL., FN5HD/NT A
— & LRI & DBfR & E AR LT,
OB FEHMEEBETLE Ry P —Z 12BN
T TARAYBEDO/NSNFR Y U — T JEHE
FECHEAEEORER BN LR 2R
L7,

@UTHLOEFE Y h2EBLE L=a
— I NIy NU— T OREENM EOREARNE
BEHONITHZ LN TE R, £-a[#y
THIZ X AR AMET VOFHRE, &5
W EZEMEBSIONTHEY Y =T
A4 w7 ar o —X O3, & A
=2 — TRy U — 7 Ok B A
FOBEASELT LI X LDOHFHEE L
G EBEL T & Bt o Bl
fbohteEZ Z £ TLL EICH S LT,

@DOr~ U 7BLOERNL L OZDOT
— ZIENT D I NTFHOF R EL E&E
HICHR 5 2MCT& | BEREE - BERRICBIT %
BT VIR ORE A 21572,

@ B R e g AR A R R LD D R
HEHWZHEXE AT LAE2MBELE
OHHEFFMLEZ L E b, BT
TAITY X AOEAGLBEIEHCESR Y
T 2T 4T a—HDIINE —
VRIS b RE LA,

ARRECER LEZFRERE T, =2
— TN Fxy U= YOG EMRE
NTY XAICHERZ S 720 T mAIR
BRERETHDHEEZTWND, 2D DK
Ro—Hix, MESHFOEEOE (5.
[KFE]V A NS )58 oMl ([
R I U A M (23))E LTHEIN, T
DEEORE ([HER I X F®)
FRaliE ([FaBEIJVANOQ) 2 &L
TLWY EFbhnliz, 2. 8RR
BOTIEFERGE 2 3 4 ([FaH K]
V2O, @, ®) H, ZhbDZ &
N5 EMSE TO—FE D E VI 2N 5
bl & FLTHEMIZL KRR
ERETCERELEEZIZON,. Y& D ICHE
ERBEBRAERLELLEEZ TV D, AN
BT —~ XL EMN T 7 a—F &5
LOTHY FO-DITF RO REED
¥ D W A E NN 2 ER R LTS
T, YHOMZEEFEITER T Zb DL E X
TW5,

5. ElpdEFim L
(WFFeFAE . WHIEsr 8 e O IEE 1
ERNY)

(MesERm ) (B 23 1F)

D S.Umata, N.Kamiura, A.Saitoh, T.lsokawa
and N.Matsui, ”Video Object Segmentation
Using Color-Component-Selectable Learning
for Self-Organizing Maps,” Proceedings of
the 16th International Conference on
Artificial Life and Robotics, pp.850-853
(2011), #aeE

@ T.Takata, T.lsokawa, A.Saitoh, N.Kamiura,
and N.Matsui,  "Performance Analysis of
Quantum-Inspired Evolutionary Algorithm,”
Proceedings of Joint 5th Conference on Soft
Computing and Intelligent Systems and 11"
International Symposium on Advanced
Intelligent Systems, pp.1409-1412(2010),
Hwi

® M.Kimura, T.lsokawa, A.Saitoh,
N.Kamiura, and N.Matsui, “An Analysis on
Image Recognition in Complex-Valued
Synergetic Computers,” Proceedings of Joint
5th Conference on Soft Computing and
Intelligent Systems and 11" Int. Symposium
on Advanced Intelligent Systems,




pp.1403-1408(2010), %t

@ K.Morihiro, N.Matsui, T.lsokawa, and
H.Nishimura,“Reinforcement Learning Scheme
for Grouping and Characterization of Multi-
agent Network,” Lecture Notes in Artificial
Intelligence, Vol.6278, pp.592-601 (2010),
e

® N.Kaihatsu, T.Isokawa, H.Nishimura, and
N.Matsui, “Performance Analysis of Complex-
valued Neural Networks with Stochastic
Resonance,” Proceedings of SICE Annual
Conference, pp.233-237(2010), 2t

® T.Minemoto,S.0dama, A.Saitoh, T.lsokawa,
N.Kamiura,H.Nishimura,S.Ono and N.Matsui,
“Detection of Tumors on Stomach Wall in
X-ray Images,” Proceedings of IEEE World
Congress on Computational Intelligence,
pp.1159-1163(2010), A&

@ T.lsokawa, H.Nishimura, and N.Matsui,
“Commutative Quaternion and Multistate
Hopfield Neural Networks,” Proceedings of
IEEE World Congress on Computational
Intelligence, pp.1281-1286(2010), ¢

Wiz, "o & - HEERERE, " &t
WA BHEFEREE (R Db E MR
Vol.49,No. 4, pp.208-211(2010), #wi

© K.Ono, T.lsokawa, F.Peper, J.Lee, A.Saitoh,
N.Kamiura, and N.Matsui, "On a Brownian
Cellular Automaton Implementing Self-
Reproducing Loop," Proceedings of the 15th
International Conference on Artificial Life
and Robotics (AROB 15th '10), pp.118-121
(2010), #EHE

T.Kunieda, T.Isokawa, F.Peper, A.Saitoh,
N.Kamiura, and N.Matsui, "An Application
of Self-Reproducing Loops to Defect-
Tolerant Computation on Self-Timed Cellular
Automaton,” Proceedings of the 15th Interna
tional Conference on Artificial Life and Rob
otics (AROB 15th '10), pp.122-125 (2010),

e

@ N.Kamiura, A.Saitoh, T.lsokawa, N.Matsui,

"Accuracy Improvement of SOM-based Data
Classification for Hematopoietic Tumor
Patients," Proc. of 2009 Ninth International
Conference on Intelligent Systems Design
and Applications(ISDA09),pp.373-378 (2009),
B

@ T.Isokawa, H.Nishimura, and N.Matsui, "An
Iterative Learning Scheme for Multistate
Complex-Valued and Quaternionic Hopfield
Neural Networks," Proceedings of

International Joint Conference on Neural
Networks, pp.1365-1371(2009), it

@ REN, BIEKRES, ARIEE, b2,
TR AT A= —T LK v B
T—7 . ) A RXEhREZEOMEE, 7 #53Av
AT NG R I A 2R G T R
A, pp.343—344(2009),%§5*i£E

WRE) I BEREB, R, HhiErsf], ZEERAR,
Lﬁﬁﬁ,m#@Z,”‘VA%vv)/
TATENDE TV & = O RVEMET, 7 555308
¥ AT NI RS AT 2R R TR S
B SCEE, pp. 347-348(2009) , At ME

® =HEH, RIFpe, "EHEERCE= = —1
VT IVOMERERHM," 5553[E] T A T A
18 W W TE R F T Rl T U,
pp.345-346 (2009) , A HiE

SEHEY, WEHiE, A2, "RBFH
ﬁ%ﬁ%ﬁ#émz:;~m/%?w&%
PEREREAM, " ST B B I 75w S0,
voI 45, no.11, pp.620-627 (2009), #rHi

@ T.lsokawa, F.Peper, S.Kowada, N.Kamiura,
and N.Matsui,"A Defect Localization Scheme

for Cellular Nanocomputers,” New Generation
Computing, Vol.27, No.2, pp.85-105 (2009),
A HE

N.Kamiura, H.Urata, A.Saitoh, T.Isokawa,
H.lkeno, N.Matsui, Y.Seki, and R.Kanzaki,
"On Map-Based Classification of Insect
Neurons Using Three-Dimensional Quantifica
tion,"Proceedings of 2008 IEEE International

Conference on Systems, Man and Cybernetics,
pp.2138-2143 (2008), ##it

9T.Isokawa,F.Peper,M.Mitsui,J-Q.Liu,K.Morita,
H.Umeo, N.Kamiura, and N.Matsui,
"Computing by Swarm Networks," Lecture
Notes in Computer Science, vol. 5191,
pp.50-59(2008), A

K.Morihiro,T.Isokawa,N.Matsui,H.Nishimura,
"Effects of chaotic exploration on reinforce
ment learning in target capturing task,"
International Journal of Knowledge-based
and Intelligent Engineering Systems, Vol.12,
No.5-6, pp.369-378 (2008), ZT7i

(21) T.1sokawa,H.Nishimura,A.Saitoh, N.Kamiura,
N.Matsui, "On the Scheme of Quaternionic
Mutistate Hopfield Neural Network,"
Proceedings of Joint 4th International
Conference on Soft Computing and
Intelligent Systems and 9th International
Symposium on advanced Intelligent Systems
(SCIS & ISIS 2008), pp.809-813 (2008),




(22) K.Morihiro,H.Nishimura, T.lsokawa,N.Matsui,
"Learning Grouping and Anti-predator
Behaviors for Multi-agent Systems,"
Proceedings of the 12th International
Conference on Knowledge-Based and
Intelligent Information and Engineering
Systems (KES2008), part Il, LNAI5178,
pp.426-433 (2008), i

E)ifie,” Bf=a—marta—7 4
7,7 AT MG R, MR
Vol.52,No.5, pp.169-174 (2008), 75w

(FyER) GE 2714

O MEZ, BIEEUER, #Ey5of], s,
WS, s, ” =h IV AFoHEM
ITENC BT DI ZE MR OffdT, 7 5523 [ H
ORI AT b - AR YT A, 2011/01/30,
AbHE R
@ AHISCEH, BRI PBIRER, 7ERkAR, L,
Mz, HFE V=T v arEa
—ZNZ R D E— 38, T FHAE B
RUAT I IEHE P TR 2, 2010/11/25,
X ¥ L RAT T YRR
@ AL, BRI RER, 7Rk, LI,
Iz, ” 'R T LT Y X LOMERE
P, FHHIE B S AT A - TR
Pl 2, 2010/11/25, ¥ > /XA T
SR
@ SN, BJIBEIRER, FIFHAE, Ik,
“MeRLUER =2 —T VR NT—T D
BATZALERRE SR, ” 56 20 BlA 7 ) =
ke VAT A VRV T A, 2010/9/26, B
R F AR IR ¢ v 73R

® L, B BKAS, FERAE, 1R,

“EBERASEFE =2 — TRy NT—7

DOIEHRALERES),” 8 20 BlIA > T V=
ke VAT A VRV T A, 2010/9/26, B
R F AR R IR ¢ v 73R

® M.Hata, T.lsokawa, H.lkeno, N.Kamiura,
A.Saitoh, and N.Matsui, "Spatio-temporal
characteristics of honeybee, apis cerana
japonica, in shimmering behavior,” Abstracts

of International Union for the Study of
Social Insects (IUSSI2010), 2010/8/8-14,
Copenhagen, Denmark

@ BRJIBEAES, PIRHARS, IR, “HKoT
Ry T 74—V R=a—F LRy NU—=T|Z
B BERER A% — L OB, BN
WE P BIRERE, NLP2009-114, 2009/11/14,
BB U bR v 2 —

T.Minemoto, A.Saitoh, H.lkeno, T.Isokawa,
N.Kamiura, N.Matsui, and R.Kanzaki, "SIGEN:
System for Reconstructing Three-Dimensional
Structure of Insect Neurons," Proceedings of Asia

Simulation Conference 2009 (JSST2009), 2009/10/7,
SEA AR R

ORRATE—ED, Iadffifs, 1) BEIKRER, FEREE,
THb R K AR TEIET L EE DR Y b
U — 7 FEERHE, T 1 9l T Y Ve
he AT A« BRI T A, 2009/9/18,

SHERT

SR, TR BB IRER, PEANEE, P,
"Tma—T VX b= IZRBITB A X%
LRI EhEMERE, 7 B 1 9Bl T Y
VU b VAT AR Y T A, 2009/9/17,
DHERY

) Z=ARESC, 5 EAR, W SR, )16 YR BR,
R, Iz, filig B, TR A L —
W BE S 14 2 BRI U 7 48 RS T RE T
R AT LAOR%,” # 25 BT 7Y 4R
FATURI TN, 2009/7/14,  HIEK

@ WIhe,” B Ffoaz—mara—7 4
V7, 7 BRI ABGERE &l
Heffrooszs) ,  2008/12/21, KRIKKFEHZ
v — (R EAEY TAER—L)

@ @IBRAS, PEAGRE, i, R
iz, "o o< SEEEEE ==
— T )Ly b T — 7 ORISR, 7 EHE B Bl
FH S O AT A s TE RSP AR s,
2008/11/27, 4 — 27 LU U « I HHEBR AT
T —

FRIAE—BE, PAANEE, )| PRRAR, faHihz,
“BRALFE A — AT K DR TEY & R A EDE
1TEOET IV, ” FHUE BTSSR T L -
TEHRERM RS, ” 2008/11/27, 4 — 27 L
O U - MR EEEAS i v 2 —

O mHEEA, HEZ, ERNGE, 38 TEKER,
“EBAREESIa=a—T %y RU—T D)
A4 eV a sEigE~OmEA,” FH B B
BVAT A [HFWEM S EES,
2008/11/27, A — 27 L O U« W& [EFRAS I
L E—

T S, 5 R AR, BB BB, b v X,
WHZ, “AE—NTU— L Rxy hU—7
2B DI A — RO, ” FHHE )
HH S O AT A s TE P AR s,
2008/11/26, 4 — 27 LU U « I HHEBR AT
T —

) EHEZEM, thEFsf], BR)IPERER, 75,
MR, BRIz, =V BT D
I NRTFEMBATEIORFZERRE, 7 FHAIE
FHIETS T AT A AFHRESP RS, 7
2008/11/26, 4 — 27 LU U « I HHIEBR AT
T —

@® £ MEEE, B IEERER, IH M, ” B
v MU — 7 S AE A LT E R AR
N — 7 OFRAREM, 7 FHE Bl s
AT I - (P AREE S, 7 2008/11/26,




A =7 L0 L - EEHERAE 2 —

O, 7R, W BRES, LB,
e, “WEl=a—IN Ry NU—2 %
M7= P OSITEBHEE S AT 4,7
FHA B B S AT A - E WP A E
2,7 2008/11/26, A —27 L O L - M
EERA it o 2 —

@)N.Kamiura, Y.Ohki,A.Saitoh, T.Isokawa, and
N.Matsui, "On Video Object Segmentation
Using Fast Block-Matching-Based — Self-
Organizing Maps," IEEE TENCON 2008,
2008/11/19, Hyderabad, India

21) HHEEAX, ez, TEANEE, B PRUAR,
THRERBUC K D BRI 2 — T LR
y =27 I8 EA TV Ve b
AT I T UIRT T LT 2008/10/23, T R
w779
(22) N.lkeda, A.Saitoh, T.lsokawa, N.Kamiura,
and N.Matsui, "A Neural Network Approach for
Counting Pedestrians from Video Sequence
Images,” SICE Annual Conference,2008/8/21,
UEC, Tokyo, Japan
(23) ZRIRYS 48, TIHIARS, B BEIRER, K2,
CEEA—ADRIRDT— V= NG
FTBIDIIFE A — LOWF,” F52[H 2
7 LT R SRR F R 2, 2008/5/17,
TG R R AR ERATL

(X4F) Gt 31F)

(DK.Morihiro,H.Nishimura, T.Isokawa, N.Matsui,
"Grouping and Anti-predator Behaviors for
Multi-agent Systems Based on Reinforcement
Learning Scheme,"chapter 6 (pp.149-182), in
Dipti Srinivasan et al. eds., Innovations in
Multi-Agent  Systems and  Applications-1,
Springer, 2010

@ FE.Peper, H.Umeo, N.Matsui, and T.Isokawa,
editors, “Natural Computing,” (Proceedings in
Information and Communications Technology
(PICT)), Springer,2010(390 pages)

@ N.Matsui, H.Nishimura, and T.lsokawa,
"Qubit Neural Network: Its Performance and
Applications," chapter XI1I (pp.325-351);
T.lsokawa, N.Matsui, H.Nishimura,

"Quaternionic Neural Networks: Fundamental
Properties and Applications,” chapter XVI
(pp-411-439), in T.Nitta ed., Complex-Valued
Neural Networks: Utilizing High-Dimensional
Parameters, Information Science Reference
(IGI Global), Hershey, New York, 2009

(& DAl
A== U%

http://www.eng.u-hyogo.ac.jp/eecs/eecs12/

6. WFIEiE

(D) WFgefzs

¥AH: {2 (MATSUI NOBUYUKI)

ST ENT K - R2Pe TR 2R - 2w
W& T - 10173783

Q@) W srins

W) BRYRER (ISOKAWA  TEIJIRO)

SR IRSI R - KBt Taageft - e
WIEF S 70336832

PRt 52 (NISHIMURA HARUHIKO)

S BNL R - RSB I R a2
B - Bz

WFgeE 35« 40218201

(3) HEHEMF I E

i mEt (KAMIURA  NAOTAKE)

SRR W ST RSE « REFRE TR oeRL - HEHER
WFgeE 35« 80275312

ZRIEA VE—EBR (MORTHIRO KOICHIRO)
LEHERY: - FREEF - HeEd=
WFeE 35« 40263412

~%— 727 45 FPEPER  FERDINAND)
1 HAB (S AR - JLRESe iy -
EXERTIE =

9EE %5 40359097


http://www.eng.u-hyogo.ac.jp/eecs/eecs12/%E3%80%8D%E3%81%AB�

