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A hand shape instruction learning system using a G-SOM with asymmetric neighborhood

function

* T. Otani and T. Kuremoto (Yamaguchi University) and K. Kunikazu (Aichi Prefectural University) and

S. Mabu and M. Obayashi (Yamaguchi University)

Abstract —

A Hand shape instruction learning system using PL-G-SOM which is a kind of

self-organizing map of Khonen has been proposed in our previous work. However, by increasing the

number of times of learning, the twisting phenomenon of distance topology between units often occurs in

PL-G-SOM. In this paper, we introduce an improved asymmetric neighborhood function to G-SOM, and

build a new hand shape instruction learning system using the proposed AGSOM.
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Fig.1: A hand shape instruction learning system

4R

AWFIETIRET 2 FIIREE
Flgl Y. ET, Ry MBI AT, EBE
525 (H @Aﬁ)ﬁu_u@@ﬁﬁfﬁtu@#
Fisy (WLE) ZHH L, BB AT RHEE L T
(2 SOM % W EHEEERE T aadm & T H. &b
2, 1TERRER TF

HEATV, Bk LI BIcit-
TATEN A FEBT 5. FEHERICBWT, HoREDNH
M, FE72ix

VAT A%

¥ sl
, By TR —REEHNTEX
L. ZTTE E SN XV IEIEARH Tr ARy D
B~y 72 L, BIEORBUIr ANy FOFEE
HETRL, BREBFICFHEREZRT.

2.1 [Epe-uks

—#f (Fig2 Z2#) 5 RGB ® R fE, HSV
D HS EICER LBMEAZR T TMaxitd 5
(Fig.3 ZM). 0%, v MEAE-EL720
(Fig4 /).

P —

179

B ORISR « JEK %

'Y

Fig.2: The original image  Fig.3: Skin color extraction

Fig.4: Enlarged image

1), 2),5)

FoOmEz g, 02— ORMERFHE
Wl 5720, SOM Z V5. FEEOAHIE &

L T, SOM LA 2 eimebiiik 2 5 (Fig.5
ZH).

T

Fig.5: Feature extraction method
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Fig.6: Graph of the feature quantity obtained when the

amount of the feature contour
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A Decision Making System of Robots

Introducing Re-construction of Emotions Based on Experiences
* S. Watada, M. Obayashi, T. Kuremoto, S. Mabu (Yamaguchi University)
and K. Kobayashi (Aichi Prefectural University)

Abstract—

We have already proposed a decision making system for autonomous robots, which is based on a Markovian

emotional model proposed by Banik. In our proposed system, decision making of the robot is designed automatically by two
processes. The first is a construction of emotions based on learning of the input stimuli. The second is optimization of behav-
ior selection policy for emotions by optimization of system parameters which define behavior selection probability of each
emotion. In our above previous studies, a construction of emotions based on learning of the input stimuli was processed using
learning samples of input stimuli on offline in advance. In this study, we introduce an experiences-based reconstruction of
emotions to our decision making system as an approach to an automatic construction of decision making online learning.
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A Study on Behavior Acquisition of Multi-Legged Robot
by CPG and Reinforcement Learning

Y. Ishikura, R. Kishimoto and *T. Horiuchi (Matsue College of Technology)

Abstract— Reinforcement learning is one of behavior learning methods by which autonomous agents acquire
action rules to adapt to unknown environments. The objective of the agent is to maximize the sum of the
received reward. Many studies in reinforcement learning have used only computer simulations in their
experiments. In this study, reinforcement learning is applied to a multi-legged robot which has Central
Pattern Generator (CPG) in the real environment. CPG parameters to generate efficient walking patterns
are optimized using reinforcement learning, instead of learning the goal angle of each motor at each time step.
The objective for the robot is to acquire the efficient and smooth forward movement to the goal direction,
by itself. Through the real robot experiment, we confirm the effectiveness of our method using CPG and

reinforcement learning.
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Plateau in the Polar Variable Complex-Valued Neuron

*Tohru Nitta (National Institute of Advanced Industrial Science and Technology, AIST)

Abstract - In this paper, the plateau of the polar variable complex-valued neuron model is inves-
tigated via computer simulations. The main results are as reported below. (a) There could be the
cases that a quasi-plateau consists of several sub-plateaus, reducing the learning error albeit only
slightly. (b) A theoretical result is confirmed by computer simulations: the speed of change of the
amplitude is faster than that of the phase around singular points.

Key Words: Neural network, Singular point, Complex number, Polar coordinate, Plateau
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Fig. 1: A Learning curve (Case 5). An example of
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Fig. 2: Transition of the amplitude r; of the weight
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Chaotic Complex-Valued Multidirectional Associative Memory
with Adaptive Parameters

T. Chino and *Y. Osana (Tokyo University of Technology)

Abstract— In this research, we propose a Chaotic Complex-valued Multidirectional Associative Memory
(CCMAM) with adaptive scaling factor and investigate its generalization ability for network size. The pro-
posed model is based on the conventional CCMAM with variable scaling factor and can realize one-to-many
associations of M-tuple multi-valued patterns. In the proposed model, the scaling factor of refractoriness is
determined based on not only the time but also the internal states of neurons. We carried out a series of com-
puter experiments and confirmed that the proposed model can determine the scaling factor of refractoriness

automatically in various size networks.

Key Words: One-to-many association, Chaotic complex-valued multidirectional associative memory, Adap-

tive scaling factor of refractoriness
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An Application of Quaternionic Multilayer Perceptron to Counting Pedestrians

«N. Muramoto, T. Isokawa, H. Nishimura and N. Matsui (University of Hyogo)

Abstract—

This paper presents and explores a system for detecting and counting pedestrians from a

sequence of video images. This system has capabilities of simultaneously detecting and tracking several
groups of pedestrians. Groups are extracted by using the background subtraction, and a multilayer perceptron
adopting quaternionic algebra estimates the number of pedestrians in each group. The performance of the
proposed system is demonstrated through the experiments using sequences of images with a real scenery.

Key Words: Quaternion, Neural Network, Counting Pedestrians
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Fig. 3: Examples of image frames used for the exper-
iment
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Fig. 4: Examples of extracted and estimated results
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Evaluation on avoidance methods of stagnation in particle swarm optimization

*D. Yasuda and T. Hatanaka (Osaka University)

Abstract— Particle swarm optimization (PSO) has good performance for function optimization problems.
However it is well known that it sometimes causes the lack of search ability. Avoiding the phenomenon

often called “stagnation

is one of the issues in PSO, in particular for the practical use of PSO. From this

point of view, we consider detection indices for stagnation, and then we consider the avoidance methods of
stagnation. In this paper, we propose an index based on the controllability of PSO system. The relationship
between stagnation and the controllability of the particle is shown by some numerical examples.

Key Words: Particle swarm optimization, Stagnation, Controllability
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2 Particle Swarm Optimization

2.1 Particle Swarm Optimization
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A Study of Re-assignment of Labels in the Combinatorial Optimization

«R. Funaki, H. Takano, J. Murata (Kyushu University)

Abstract—

The authors proposed a new differential evolution technique called Re-labeling differential

evolution for combinatorial optimization. In combinatorial optimization problems whose solutions are sets of
integer values which are used to identify several different things, landscapes of objective functions depend on
these indices. Re-labeling differential evolution re-labels indices so that difference vectors are small between
two solutions whose fitness values are close to each other. This idea can be applied to not only differential
evolution but also particle swarm optimization. In this paper, the authors discuss the re-labeling method by

applying it to particle swarm optimization.

Key Words: Evolutionary Computation, Differential Evolution, Combinatorial Optimization

1 [IL®I

Differential Evolution (DE)Y?) % 1995 4£1Z Stone
DIZ K VR S FEHUE RSB O O LEHE
FiETH L. ERILOZESNT ML TH LR
DEMO A AZ O CTRAN R 22 2 RR T 5.
F7o, ANHOEBIRFHLZ B G E & L TEH % 2 kFF5M
HALEE (IEC) (28T, DE D%t skl Ie sk
LD K 25 & Fe Rl Z 381 5 2 —
PA~OAMEZET 5. RS, BIECE S 7 CRHmIC
IR 2 229 2 )RR L RRE I, K0 = — 57
BRI RE 2% D)

KK, DE IZFEMEE A S RITRESNT-F
ETHDHN, MHEEREHBED X O ZRBERY 22 5l
ZR O MBEICH L THEATRETH Y, FRx eiF7En
1IThnTna. filziE, KEE—L 2= ME (TSP)
D &5 NEF I LRI RE I DE #3598 L72, Relative
Position Indexing <> Permutation Matrix Approach 73
EREFLND Y. F7o, FHOICLoTIRESNE
Re-labeling Differential Evolution (RLDE)® &4
i LRI DE 2950k L2 (L3R FIETH 5.

DE 13RI L D757 R Z & o TRIRIEER,
JRFTERR A2 EBLL T\ 5. EHDFZER TR < 0Ah
L CWDRHIERB D255~ hVERE L, Kig#y
BREITH. —F, EFOWERIET & EEH D75
R BN E L2, N= 2 BRI & RFTIRSR
T5. ZOZ b, DE R#EAETVMEER OZES
N7 MADPINESL T2 D &9 IfRZEROTEIR Z A & L
TS HERDND. MEERELRE TIIEEZ v
THRNVEBRFEZXAT 25803 H D, Z DR, (EARH
DLy T NV EAERE L OGO ZDRREICT
ZENTERV. RLDE X Z O X 5 2z x4 & L
TEY, a1 E2 KBS 272 DICHIIR G725
EEHVIRYESTZ LT, FEIRMEDNZ FLORE
S LERR DG E DL LT 5.

Z OXEIEF DOFE S ZEIWR Y BT Re-labeling 14
I%, DE ZH A HE LIRS 272 OICi_E S
7-. L L, Z®# zid Particle Swarm Optimization
(PSO) 9 & L 5 7efhod FE e Fa#E I b B A s 2
LINTE 5. KX T, Re-labeling #5% DE 7217 T
72 PSOWCHEAL, vIalb—Ta U EBRORER

4 2013 12 4 -5

route costs

vertex vertex

Fig. 1: The problem to minimize a cost between ver-
tex 1 and vertex 2.

% #E529 75 Z &L T Re-labeling i~ DOHif & 1R, 4
DOIEFICHESLTHZ L EHBET 5.
2 Re-labeling i&

RIS AR T- % KBS 5 7= D DBBUE 2 fif &+ D4
W LRI BV T, BERDZES~7 PLOKRE
I ED X D ITEEMEEZ VRS KT T S, Bz
1%, Fig. 1 OIS 1 EHLS 2 O OWL 20D — k
DB LEFETICBH TE 50— N E2EIRT 50
BZEZS., ZZTIIA—MIZHTE 250, £h
ZH A, B, C,D,E LLAFINTNTEY, BENCET S
oA M5, 20, 30, 50, 0 &7Z2>TCW5. DE Tiisk
EERWTEREEIT) FETH D0, DEEZHWTZ
OFEZH D 1o DI TN HD— F AT 5 T
NELTHEEEZDVERS L. ZOK, ADL—
F1, B2, C%3, D%4, EZ5LEVIRE-T-
B, T OMZEMIE Fig. 2 ® X 5 (2R 2 FF ok
L0, A ROTIONMLUVEEE D, —
¥, ADL—1+%2 B%3, C%4 D%5 E#x1l
LEI BTG, MRZERNIE Fig. 3 O L 9 IZEO)
HEME & 720, R a RO d WIEE 0D, =
D& 12, DE THATRE(LMEEH S 55, *hiE
5T OFBFE S OER Y HICEES EMEFELTL
FOMER D L. HRIZZ SA2HWS PSOICEAL
THEBEOENRSZD.

Re-labeling ¥5 Cl, REZITW2H 3BT O
AT S AR H 2 L TR A RS D Z &
HHELIZFETH S, ERIOBGRRI S RVES
EErMHGTE2BETETHIL, EAEENSEIWTHA
IEERE DR MVPRNEL 2D KD ITH &
5 OFHIE S 2R D ET. Re-labeling ¥1%, *f3Li&

PG0014/13/0000-0040 © 2013 SICE



cost

il

1 2 3 4 5
route index

Fig. 2: The global optimal stands alone.

il

1 2 3 4 5
route index

cost
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Table 1: The weighted edges in Test problem.

1 2 3 4 5 6 7

the array element number

8 9 10 11 12 13 14 15 16

edge 1 6 96 11 20 51 42 38
edge2 |63 2 43 T4 29 65 64
edge3 |74 44 9 67 61 49 42
edge4 |85 52 96 6 22 91 39
edge5 | 64 81 80 22 0 72 61
edge6 | 87 83 22 58 39 1 13
edge7 | 59 57 88 95 65 15 4
edge8 | 8 53 88 78 23 97 67
edge9 | 48 61 98 56 65 70 98
edge 10 | 66 45 52 19 30 68 96
edge 11 | 68 93 81 47 65 70 19
edge 12 | 44 85 82 52 44 25 68
edge 13 | 49 16 51 33 94 28 28
edge 14 | 36 40 56 26 91 42 67
edge 15|90 17 80 79 71 21 24
edge 16 | 15 68 71 76 50 77 99
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Fig. 8: The average convergences graph ofRe-labeling
DE with 16 individuals and F=0.3.
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Fig. 10: The average convergences of Re-labeling DE
with 100 individuals and F=0.3.
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with 100 individuals and F=0.8.



600

500
RLPSO(G=1)

w0 L~ - == RLPSO(G=10)

: — . -RLPSO(G=100)

a0 (14 —"== RLPSO(G=1)(pbest)

= RLPSO(G=10) (pbest)

= . “RLPSO(G=100}(pbest)

=——normal PSO

fitness value
0
0
0
0

200

100

o 200 400 600 800 1000

generation

s00

a0 RLPSO(G=1)
E \ --- RLPSO(G=10)
ﬁ w00 1\ - - “RLPSO(G=100)
£ "DK RLPSO(G=1)(pbest)
R AN e == RLPSO(G=10){pbest)
“““““ S E e s e = - -RLPSO(G=100)(pbest)
100 =——normal PSO

0 200 400 600 800 1000
generation
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Fig. 13: The average convergences of Re-labeling PSO
with 16 individuals and (¢q, c2) = (1.0, 1.0).
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Fig. 14: The average convergences of Re-labeling PSO
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Fig. 15: The average convergences of Re-labeling PSO
with 100 individuals and (¢q, c2) = (1.0, 1.0).
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A Classification Method of Photographs of Sightseeing Spots in Smartphone
Based Participatory Sensing System by Clonal Selection Algorithm with
Immunological Memory Cells

«Shin Kamada (Graduate School of Comprehensive Scientific Research,
Prefectural University of Hiroshima)

Takumi Ichimura (Faculty of Management and Information Systems,
Prefectural University of Hiroshima)

Abstract— In our research, the tourist subjective data collection system with Android smartphone called
‘Hiroshima Tourist Map’ has been developed. The application can collect subjective data such as GPS,
the evaluation, comments, and the photograph in sightseeing spots where a tourist visits. We have already
proposed the classification method from the collected subjective data by the interactive GHSOM and the
knowledge is extracted from the classification results of the interactive GHSOM by C4.5. However, the image
data was not included in the classification tasks, because the extraction of the specified characteristics from
images cannot be realized. We propose the effective method of the Levenshtein distance to deduce the spatial
proximity of image viewpoints and thus determine the specified pattern in which images should be processed.
To verify the proposed method, some experimental results to classify the subjective data with images are
compared with by SOM and Clonal Selection Algorithm with Immunological Memory Cells.

Key Words: Mobilephone Based Participatory Sensing System, Levenshtein Distance, Image processing
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(a) Initial display (b) Submission of a new

sightseeing spot

Fig. 1: Hiroshima Tourist Map
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TRESNEEAER B DB~ Y7 (Growing
Hierarchical SOM; GHSOM)'®) &g L 7277 )3 1
ALTH%. GHSOM X, Fig. 2D X I, A#EED
W2z E O ANz 3 Akt~ > 7 (Self Organizing
Maps; SOM)') TH b, 1=y h DALY T DR
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Fig. 2: A Hierarchy Structure in GHSOM
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Fig. 3: The classification result by the interactive GH-
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Fig. 4: Tree structure of C4.5
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Fig. 6: A sequence of pixel in a photo image

Fig. 7: 4 sub-regions on roulette wheel
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Fig. 8: The antibody structure
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Table 1: Sum of squared error

SOM GHSOM CSAIM

RETE | fom | BUIm REFE | fim [ BUIm REFE | M [ BOm

EBZ] 3.23E-05 1.39E+03 | 1.35E+03 | 4.32E4+00 | 2.99E+01 [ 2.88E+01 3.08E-05 | 4.16E+02 | 3.98E+02
(B (1.4TE+03) | (7.18E4+03) | (7.03E+03) | (1.02E401) | (5.00E401) | (5.00E+01) | (5.76E400) | (1.20E403) | (1.00E-+03)
TR A2 1.31E-05 2.15E+03 | 2.08E403 1.78E-01 | 3.47E+00 | 4.43E+00 7.31E-06 | 2.95E+02 | 1.65E+02
(B (4.37E402) | (141E+03) | (1.50E+03) | (3.77E-02) | (1.52E+01) | (1.51E401) | (1.72E400) | (1.0SE+03) | (3.73E-+00)
T 5.33E-05 1.73E+03 | 1.72E4+03 | 2.62E4+00 | 4.95E+00 | 4.24E+00 8.47E-06 | 2.82E+02 | 3.96E-+02
(FUER —L) | (3.78E403) | (9.73E+03) | (8.87E+03) | (1.56E4-01) | (7.07E+01) | (7.04E401) | (4.35E400) | (7.41E+02) | (1.00E+03)
TR A2 6.60E-06 2.68E+03 | 2.67E+03 2.41E-01 | 3.58E+00 | 3.70E400 6.31E-06 | 2.78E+02 | 1.68E+02
(JER—L) | (1.18E+02) | (7.32E401) | (5.39E+02) | (9.41E-01) | (147E+01) | (1.45E+01) | (6.83E-01) | (4.05E+02) | (3.73E+00)

c=10, n=0.1, pg =0.3, trar =50, Eypipn = 0.001,
epemory — In L L7z,

Table 11, FEEROMER, SFECK->THESNZ
TR A= Dy & R R 2 R TV 5. FEIIOMEIE
T AMEEDOEAE R TW5. RIS, T, B
MOTEXIDE, RETEOH RIS & FEUE(RF
FRINEL T BT ENTER. £z, WM, B
DFECHEY KETREVIZRSN AN o .

REFHECBWVT, SOM, A1V &25 277 47 GH-
SOM, CSAIM ZLt#gL7z& T %, SOM T, Ik
RIS % IR EIZ/NE L TEZEDD, T AR
T XY 2 TIRAENRE LD, 3DOFEDH
THRLEBEWVERE -, chiE, SOMICET BE
=R SDHEHNKELES>TLE T DA
TH%. GHSOM IZDWT & [AKRIC, SOM IFE HL
BNEDD, T AN HERIC T 2 REMEREN R E L
otz THUCHL T, CSAIM i, FIHEGR7Z T T
%<, TAMEBICHT B FAEEA S /NS TE, 3
DOFTHEOHT, REENTAEREToT. Bl 2
BTHBSOMRAYEZTTT 47 GHSOM X, 77—
REREMC T T AR VT T BEEINIEmODY, Bl
HOEETH D CSAIM DX ST, KEET —ZRITHt
LU CTHEE T B RESIIZEW =8, TDX S EHERICE >
TeDELEZ 5.

—J5, CSAIMZHWTE, wo—7Lw L 7=
WA, BOTmOT— RIS T R HEAENE L
FHTENTERh o>, TNET =2 A AW KE
{IEDFTERCENWFRERIZEEZ S, Table 21, %
FiE, MM, BAROFRICBOT, SHlifgh S
HU TWBEERERL TV, fHlofEx, ko
IHZEH (320 x 240 = 76800) 7 1 & L 7z E|A 2 /RL
TW5. F/z, CSAIMICh D B2 gL 7z &
T A, WEAMTIE 21894.7 ¥, KA MITIE 22431.4 F)
THoED, HETETIE 8165 B Lix b, FHARHE
ol CMIZ BT LM TE.

Table 31%, Table 1D CSAIMIC I} ZFHMT, 2%
BB % AR RL TV, IRETIETIE, &%
FHNT AU T —FfRER /NS S TEIAE (Fig. 7
IRS ¢ & RIS RADWTND) WEIRENS. B
JEOEGI L Tld, R3° RADEREINSHAHH >
7z. UL, Fig. 13(e) *® Fig. 13(f) Tl& R2 A EIRE
Niz. Fig. 13(e) % Fig. 13(f) D BHEOMEBICIE, R2
WIIERENZ NS EEZ NS, Tz, FER—L
DERITHL Tld, R25° RIDVBENESNBEHADNH >
7o, FURER — LOMWmRIE, WX > TdA ERE L

@.ﬁ.ﬁ ﬁ.ﬁ
i
o 2111/1
@S—a——a—D
[T
G——0—0

(a) Vertical

.

O

(b) Horizontal

Fig. 12: Vertical and Horizontal methods
Table 2: The number of used pixcels

R | fgm, K7W
A OmlRE | 816(0.011) -
M B DOEizEE | 1880(0.024) -
M C OmmiZEE | 2280(0.030) -
{9 5 mZEE | 4976(0.065) 19200(0.250)

WKANESTED, /A RET>TLESTWS. Z
Dizs, H Bk RiZHEL 72 Frhy Die <, o
U72R 20 R2 %9 RIMEIREN B HEAICH 72D
ZEEZIENS.

COXITHREFEEH VAT LT, High St
TAHERELZEKRL, D, KGRI BT RER N
BN DS T 5 eV TER.

6 HbHYIC

AIFZETIE, ThETIC, OALFEDES Y Ik
DRI NINTEER, 5 BRERHGME, 3 A2 ki
DT, BINRIERPHREO D 5 HRE T %
T4V R VT )N—)VEERL TWiehY, GEODHT
T TWiah o lzizd, BEICEHT ST 1)V RZ Y)Y
TIV—IVFEERL TWiah -7z, AR Tld, BHEO
SHICEHL, T—2 0BT 2 IEHREZ2 T %
DI RS R T 2 5B IRRL, SV R<—7
&7 B I /T BHARIMEE L — R v 2 X A
WICEOHEEL Tz,
IEEROMFSEEL L TSN TV 3 BEMtD R
fa & JFHR R — L Oi{gh S Fruiz it L, SOM, 1
Y2575 47 GHSOM, CSAIM % W TH%EL 7=
LA, BETFHI T —T Ly N EL /M7, K
HIOFEL D & ERENE L, fHEEE/NELT
BLEWTE]., Tz, IERTETIE, WHEENLD



(h) Torii 8 (i) Atomic

(g) Torii 7
Dome 1

(m) Atomic Bomb (n) Atomic
Dome 5 Dome 6

Dome 2

Bomb (o) Atomic
Dome 7

Bomb (1) Atomic
Dome 4

Bomb (k) Atomic
Dome 3

Atomic

Bomb (p) Atomic Bomb

Dome 8

Fig. 13: Experimental images

(a) Torii 1 (b) Torii 2 (c¢) Torii 3

(d) Torii 4 (e) Torii 5 (f) Torii 6

(h) Torii 8 (i) Atomic
Dome 1

(g) Torii 7

(m) Atomic Bomb (n) Atomic
Dome 5 Dome 6

Bomb (j)
Dome 2

Bomb (o) Atomic
Dome 7 Dome 8

Atomic  Bomb (k) Atomic Bomb

Dome 3

Bomb (1) Atomic
Dome 4

Bomb (p) Atomic Bomb

Fig. 14: Experimental images(edge detected)

MO 7 EIL, FE{SIC IV TRt fEimh 5 R
ST 22 EMNTES. M I NZRRS O
HEHEL THB L, BRI TEREN ZWOEE,
iz, HEL 2R 2V EEH IR SN S HEmh b
5T ehmholz. iz, HiliaL¥#8ETH 5 SOM
AV ET T 47 GHSOM Z, 7T AZV 72i&
WL T2 FETIEH 5D, KHDOT —2OHEEICIEHEL
TVWEWFETH S0, 7 AN FHNTH L THED
BWOHIZTE R o, —J, Bl O ETHS
CSAIM T, 7 AMHBNTHL TEFEED BV FE
MTE, L 7z 3 DDFEohTiRb ENFiLE
Eolz.

S1%0d, BEEONHEMRE T VR VT IL—IIC

Mz, e EIniz58h, RENGZBYHTHE0E
SWEHRT DT VRV TIV—)IVEERT 5. &
Tz, BHREEEN S, 7 V2T )V—)VE HH)
THEHT LV AT LE#FETS.

SHEE
Az JSPS BHFE: 25330366 DB E 2T 23 D
THb.

SEH

1) OpenCV: http://opencv.org/ (2013/10/31 [#]%)

2) ZEBE—EB, HEAC, BUISE, TR, BREE
SOM 5 Z & by = GO (R 281k,
TFIEHOER(E A 2 HAR R S . PRMU, /32— > 385 -
AT 1 7 #fif Vol.106, No.469, 61/66, (2007)



Table 3:

Sum of squared error for each sample

(CSAIM)
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Cooperative Action Acquisition Introducing Interpretation of Reward in a
Multi-agent Reinforcement Learning System

«T. Tsubakimoto and K. Kobayashi (Aichi Prefectural University)

Abstract— In this paper, we propose a method that can acquire cooperative action to reach an appropriate
goal without controlling reward to realize cooperative action by designers. We assume every action of other
agents as a process to achieve an ultimate goal and then treat it unimportant. In order to confirm the
effectiveness of the proposed method, we carried out computer simulations. The simulation results show that
the proposed method is superior to a standard Q-lerning method and a Q-lerning method with cooperation

in terms of the number of successful cooperation.

Key Words: Multi-agent, Reinforcement Learning, Cooperation
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An Analysis of Altruism Behavior for Agents in Army Ant Simulation System
with Multiple Feeding Spots

«Takuya Uemoto(Faculty of Management and Information Systems,
Prefectual University of Hiroshima)
Takumi Ichimura(Faculty of Management and Information Systems,
Prefectual University of Hiroshima)

Abstract— Ant colony optimization (ACO: Ant Colony Optimization) is known as an metaheuristic op-
timization algorithm to serch for an approximate solution in the combination problem such as a traveling
salesman problem. In ACO, an ant search for the shortest path from a nest to food via pheromones. Such
an algorithm is called Swarm Intelligence, where each agent performs only simple action and their actions
lead to the emergence of collective intelligence. In this study, we focused on the army ant with an altruistic
behavior instead of general ACO. An altruism behavior is an action which is selected to consider without his
loss but to pursue the benefit of a group. When army ants cannot build the shortest path because of obstacle
such as a ditch, they act to remove the obstacle by building a bridge with their bodies. We developed the
army ant model to simulate the behavior in some environments and report the experimental results of their
behaviors related to collective intelligence in multiple feeding spots.

Key Words: Swarm Intelligence, Army Ant Simulation Model, Altruism Behavior
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Action Selection Method Using Degree of Cooperation in a Multi-agent System

«M.Kawamura and K.Kobayashi (Aichi Prefectural University)

Abstract— In recent years, a concept of a dividual is proposed to interact properly with another person. To
construct a model of the dividual, the degree of cooperation is assigned to the corresponding dividual. By
introducing the degree of cooperation into multi-agent systems, we evaluate what kind of changes appears
in the agent behavior. In addition, we propose an action selection method by introducing the degree of
cooperation into the soft-max method in multi-agent systems. Using the proposed method, we confirm
whether the cooperative action is promoted or suppressed through computer simulations.

Key Words: Dividual, Degree of cooperation, Multi-agent system, Reinforcement leaning
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Regularization for Quaternion Network Inversion

*T. Iura and T. Ogawa (Takushoku University)

Abstract— Quaternion network inversion has been proposed as a solution for inverse problems using a multi-
layered quaternion neural network. Regularization is often used as a method to solve ill-posed inverse prob-
lems. In this study, we propose a regularization method for applying to the quaternion network inversion. We
examine the effectiveness of the quaternion network inversion with regularization, by setting a simple ill-posed

inverse problem about the uniqueness of the solution.
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Table 1 Network parameters

Parameters Values
Number of input neurons 1
Number of hidden neurons 15
Number of output neurons 1
Training rate g 0.0005
Input correcting rate &, 0.0005
Max. number of training epoch 20000
Max. number of estimating epoch 5000
Training error to be attained 0.0001
Estimation error to be attained 0.00001

Table 2 Rate of estimated positive components for each
regularization, and estimated error.

Regularization Rate of positive components (%) | Estimated
X X3 X4 error
N/A 35.9 70.3 43.8 0.0864
for x, 100.0 54.7 50.0 0.0990
for xp, x3 100.0 100.0 56.3 0.0997
for x,, x3, X4 100.0 100.0 100.0 0.0808

Table 3 Rate of estimated positive components for each
regularization coefficient, and estimated error.

Regularization| Rate of positive components (%) | Estimated

coefficient A X, X3 X4 error
0.001 48.4 56.3 453 0.0885
0.003 67.2 46.9 453 0.1171
0.005 75.0 53.1 43.8 0.1168
0.008 93.8 46.9 43.8 0.1002
0.01 100.0 54.7 50.0 0.0990

0.1 100.0 53.1 46.9 0.1653

1.0 100.0 43.8 453 0.1628
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Fig. 3 Results of inverse estimation, (a) without regularization, (b) with regularizations for x,,

(c) for x,, x3, and (c) for x,, x3, x4.
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Majority Circuit for Artificial Neurons with Large Fan-in
* H. Akima', Y. Katayama?®, S. Sato! M. Sakuraba' and K. Nakajima' ('Tohoku University, >Toshiba)

Abstract—

The function of an artificial neuron is described as majority logic if all synaptic weights are 1.

Though a majority circuit implemented by logic gates is suitable for stable operation, it is not easy to achieve
large fan-in because the number of transistors is proportional to the combination of the number of inputs N. In
this paper, we propose a new majority circuit with large fan-in, in which the total number of transistors is pro-
portional to N. The proposed circuit is robust because fluctuation of device parameters is automatically can-

celed out.
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Dynamics of Recurrent Clifford Neural Networks
- Energy Functions and Their Existence Conditions -

Y. Kuroe, V. Hasanov and H. Iima (Kyoto Institute of Technology)

Abstract— Recently, models of neural networks in the real domain have been extended into the high dimensional domain
such as the complex number domain and quaternion number domain, and several high-dimensional models have been
proposed. These extensions are generalized by introducing Clifford algebra (geometric algebra). We have aleady proposed
models of recurrent Clifford neural networks, which are extensions of the real-valued Hopfield type neural networks to the
domain defined by Clifford algebra. We have studied dynamics of the models from the point view of existence conditions
of energy functions for some classes of the Hopfield type Clifford neural networks. In this paper we derive existence
conditions of energy functions for a general class of the Hopfield-type Clifford neural networks.

Key Words: Clifford algebra, Recurrent neural network, Hopfield neural network, Dynamics, Energy function
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Personality Characteristics Adaptive Learning Emotion Orientated Interface

xKousuke Tanabe
(Graduate School of Comprehensive Scientific Research, Prefectural University of Hiroshima)

Takumi Ichimura
(Faculty of Management and Information Systems, Prefectural University of Hiroshima)

Abstract— A communication tool such as a chat becomes the popular method in the Internet conversation.
However, there are some troubles related to the misunderstanding of the intentions in the conversation.
In order to avoid such situation, the communication tool, which enables to measure the user’s emotion is
required. Emotion orientated interface with the EGC(Emotion Generating Calculation) and MSTN (Mental
State Transition Network) is a useful method to estimate the emotion value and the kinds of emotion and
keep their values and its transition situation of emotions. In this paper, we developed the emotion orientated
interface with adaptive learning method of personality characteristics to change the transition probability

by using recurrent neural network.

Key Words: Emotion Generating Calculations, Mental State Transition Network, Adaptive Learning
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HTERBT 5. 51, FRIN/ARONEREE L
¥T L— LEZHZ VT, Eliott DEIEAFESRMIC X
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T7I4XM) 2y M (FPN) K> TERBENT 7
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MSTN &, AMEOEMRT D DERZLHT 5729
DOFETH B D). MSTN TRRABOK 7% 7 FEED
REEL LTI % C LI K D DIIRIEER oy b T —
TR L, ODIIKEEERHERE 7y NT—JICAT]
SNHEICE EDNWTR T DOZE R KT 5.

MSTN DIREEER RIS Nz AR D—
RS D& LDz R LTIz DTHH, 12—
TADR T OZALDMER & 1d4F LE—H LW, Z
D, BIEFRA A V27 21— BV TI—TD
ST DAL MYNC KT 5 72HIcid, MSTN TH4AE
T2 IREER 2 - DR DOZEICH#EINT 5 T &N
DETH%.

FTIE, FEERIL U TERT 2002 bh a—
YOMASFFEIC K> TRERS T LICERHL, 2—F0D
PERSHFE 2 KRB U e MSTN B IGHIEEIC &> TH
e 2 FEZIRET 5. HETETIE, % 1HO01
KFICBOTHRE SNz #HOHREE 1 DOFEGELYE
V—REEHZL, Profit Sharing DFEZHAVS T &
KX THELEY — RNTHR L7z MSTN DIRAEE
BRINCET 2 0HNRFENADFRE, VALY B
Za—I)bxy hI—=T TREEIN MSTN B3
TFHYHERRIC & > T MSTN OIREEER R 22 X
3. TTT, ODERESZ EX, AROEMITO
FRZIE CIRREZ R DR T X S ICEkT BT ehH Bz
B, TNSDOEBEZROEDINIREER 2R d R %
9. AT, BELIETEOAEMEE /NGOG
X WTHRREE L 72D T, FO/RE T TICHtd 5.

DD 2 ik 3HiTlE, EGC DFiEEIRE LI EGC
O NI O FZ B DOWTHAT 3. ZDH%D 4
ffiTld MSTN OFEICDOWTEBHL, 5Hik 6 {iTlZ,
AR TR T % 21— OIS Tz MSTN 7Z2
O FEOFEOFIAR T, HERITOWTIENS.

2 [BEEEFE

TR T (EGC) 1F, ANIENTXEDIET L—
LER EEH#GITRERIC K > T, ABORDREEAR
IR TH M/ AR DEZFRT 2 FikTHs 97,
COFE L Eliott DIIEARESRM 2 AGDES T L
&Ko T, XENDS 20 MO ZERBIT 2 LMW T
5.

MR ERETE T, £ ITHIDICCEDOR 21T
VY, XEOTERERE Vo T L— LK &
DHERRA TRDD. R, FREA T LUFE /o
OFEER [-1.0 1.0] T LI HREOUFEEE (FV i) Icd
EDVTHR/AROSREZFR L, FHEE NI/ AR
DIEHHEZ Eliott DRIEAFERIFIC K > THEIT S C
& T 20 HHOME 2RI 5.

2.1 BIL—LXRBLBREAT

MR TIE T, XEORRRXA T ZIRET 54
ISR L T3 B SCEDIEROFEZ L T DK SIS EH
LT3,

S(Subject) D EK
O(Object) LN

OF (Object-From) DR E TR
OT(Object-to) D HAR
OM(Object-Mutual)  : f#HEAEHDOHTF
OS(Object-Source) SO
OC(Object-Content)  : JEIEDHE
I(Implement ) EBE R TR
L(Location) L

T(Time) : PRE
R(Reason) S E etz
D(Degree) i

EHIC, INHBEROHAFTDEICK > TLED
HR{RA T2 1I8FHICH BT S, TNHDOHEZF XA
T, XEPTREL RS ZILEOR A TELET S
72HDOEDTHD, HIZIEV(S) DESEA TR,
K (S) DENHBCHEE R NIET KO 5ER (V) &
T35 erEBIT5.

Table 1: The Event type and The Axis

HRE2AT fi Jo I3
V(S)
A(S,C)
A(S,0F,C)
A(S’ or, C) Is fp
A(S,0M,C)
A(S,08,0)
N(S)
V(S,0F) Is for — for | fr
V(S,0T)
V(S,0M) /s fom fp
V(S,09) fs — fos fr
V(S,0) fs fo fr
fo fp
V(SvaOF) .fO fOT_fOF fP
V(S,0,0T) fom
V(S,0,0M) Jo fom fo
V(S,O7OI) fO |fI | fP
V(S,0,00C) fo foc
V(S,0,0) .fO fP

2.2 [BEREER

TEEEZ R BBRCiE, £9 Table 1ICHEDWNT,
BEROAEEZRIEUTE fi1, fo, f3 ZEIFL, fi,
for f3 ZEATNT BV LT ZEIERMZERT D, X
I, TORRIEZERNCISI) % Table 2 OREHRED S/ AR
ZHIW L, f1, fo, faDDRBZEHANT MIVORKEE
WS AEHEORE ZHIWrd 5.

s N NDY T 1S

fo DR DU IR

for 1 HFRERTTIIROUFIKEE

for ¢ HIEOIKE

fon P FHEAER OFTOUF IS

fos LD ORI

foc 1 IBITEDHE DUFIRE

fp DHRZDE D (Predicate) DU



Table 2: Pleasure/Displeasure in Emotional Space

Area | fy
+

Emotion

Pleasure
Displeasure
Pleasure
Displeasure
Displeasure

- Pleasure
- | Displeasure
Pleasure

+ 4l
e s

+
+

4+ 4+

SSs<28=~

+
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BIZIX, “FANTOATHUFEE” LS XEDEZ
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fF, RUL R LTS, A IS D1
m/wey, v 3 DOMANCK > TEHESNS.

3) MMrEGOEAE

AN OO EGIEBR LIz &, NEZ
DOARRFERICED > TV ARAZH EEZ BN
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TOURKEDZALRE, WFRREEETFIEON Tl
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4) BAERBI 5 DM
COTETE, M5 DRMEZERS 5 3CEN G
A BN, TONLFIHEENARERDOHGEN 1D
RUIFEET 258, EGCIC K 2 EHETREOW R Z
179. TOWRICK>T, ELKRDIEEN SR
EROHRDOIFE 2T T B ENTES. DL
FCCDOFEOHZRT.

EGC = fs(fh) * fo(ZIIVR) * fp (lE5)
B (Y = 1B * REE O* IFE
(3

FV R OUFIRE = Bl (B %)

CTOBITIX, “ TR DIFRENRER T, EE
ESHOEENGZ 5NTWVWS. TORE, EGC
OWHEEEHN T ZHEICK ST IV E " OUFRE
MWIEMETH 2 L mHEET H2HENTES.

3.1 77Ta4NXbMURY MCELBHER

GRS 2R LD A DDOFES B, “ & /RO DE
PR, “AMRER AR, GRS OWE " F
HE, MERNICEWIRFIETH S LB bbb, LML,
SR M) TIPSR OB HER T T
IVINEENTWVIRY., ZOTOAMETIET 72 4
FU o b (FPN)'2 ZWizT 7Y ¢ TF-THEN JL—
IC K B HEmE TS 10,

FPN 7 W= HEa T ld EGC OF PR §lz )L —)b
TRITE ST LITEHL, Table 31TR9 EGC O
REATT LD FPN JL—)UICE & DWW HERD S FV
HDOEETHONS. CFIZHZIV—IVOMEETHD,
w DfEIZ MSTN OBIEDK T HMD KU N\DIRAEE
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Table 3: FPN Rules in Cace Frame representation
Ry ¢ IF Sand V THEN LIKE,CF = iy
Ry ¢ IF Sand V and OF THEN LIKE ,CF = s
Rs @ IF Sand V and OT THEN LIKE,CF = s
Ryt IF Sand V and OM THEN LIKE,CF = uy
Rs  IF Sand V and OS THEN LIKE,CF = ps
Rg * IF Sand V and O THEN LIKE,CF = pg
R71: IF Sand V and O and OF THEN LIKE,CF = un
R7o: IF Sand V and O and OT THEN LIKE,CF = e
Rg1: IF S and V and O and OF THEN LIKE,CF = ug
Rgo: IF S and V and O and OT THEN LIKE,CF = pugs
Ry * IF Sand V and O and OM THEN LIKE,CF = ug

Ryp: IF Sand V and O and I THEN LIKE,CF = pyo
Ryt IF Sand V and O and OC THEN LIKE,CF = py;

FPN 7Z Wz FV i O L %ENE, KD FV
HOMEY iz EE T TH5. b5, BHD
FVEIZDOWT S, EREEIRNIC K- THRT 2 1E/IC
JIGUTEET 3.

FPN D b—7 > y Offild [0.0, 1.0] TH B H, FV E
OHEIPHIX [-1.0, 1.0] THB. ZDd, b—r 2 yld
FVEICHIST 2% & 5. O, FViE h—27
y ORI 130 1 SDBRDH S &5 5. HGEDFV
MR THZ5E, FPN THOLNS h—2 2Dy
13 0.5 ICRRE L Tz,
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HE> T Poin D FV HZIEIET 5.

FVmin = FVmin + nAFVmin

EV —
— FVmin + n Yk

1 (1)

ZCT, n3PHPLETHD, EVIZ[0.0, 1.0] D%
EBA—PDOEETH O, gy EHNITL—R P, ©
r—=272DETHS.

EHIC, Py # Pun CTHB%5HIE, P, DFV iz
(2) ICHE> TIEIET 5.

FV, = FV,+nAFV,
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DEDOFIHICE > T, HahITTEN TS ARHD
FV iz 249 5.

RIT, FEFEIT FVAENRHIDOHFEN ZEN TR
WEEDFEEICDOWTEIAT 5. FEREIC FV AR
HIOHGENTENTOVERWERICIE, P D55 y bk
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PLEDFIEIC X > THEENCEEFN TV B HGED FV
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WIS 2B TR O H M R WD 6D B 12 DI 8 928
7215, Table 4 O 10 FED FHICIE FV EDPARHIT
HAHHENESENTED, ThHOBEITH U TR
JEER TR W8 2175 T el X > T FV ED
EDX ST B ERT 5.

10 FEFH O SCEEIC I % 2— T O /A ROAEZ
THIREZMLSATIC & > T FVAEE2E 21T oAb R,
Table 5 IR FERDBES NIz, Table 5 Tid, BFHIO
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VHTbiuE Lz FV EDRE SN, 8% O FV
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Table 4: Example sentences

Sentence 1  FAXJAE TRGRICEZIAENT
Sentence 2 fFbEDLYITELIL
Sentence 3 FADHI> TWAEEIZEAIE LT
Sentence 4  FENfEICITo 7=

Sentence 5 FAIFEMEEZIR L AT
Sentence 6  JFUBERIEICI T 72

Sentence 7 &I T SHAES K TZ
Sentence 8 K ADFICHEZE T T
Sentence 9 FAIXHI S R UWEITIRVIAATE
Sentence 10 FAIBLFEEZEH-T=

Table 5: Favorable Value Learning

Sentence Cace Frame ‘ Initial FV  Reinforced FV
i 0.500 0.500

S1 et -0.700 -0.730
BZIALS unknown 0.604

S2 HHEEbhYE 0.100 0.100
| -0.500 -0.522

S3 B 0.400 0.357
PANE -0.100 -0.322

S4 17< 0.600 0.600
FEArE 0.500 0.400

S5 i 0.500 0.600
LW 0.500 0.600

S6 17< 0.600 0.600
R EREE | unknown 0.299

S7 %% 0.000 0.000
(551 -0.500 -0.413

=% 0.500 0.250

S8 A 0.500 0.250
N 1.000 1.000
KUIATS unknown 0.420

S9 7N 1.000 1.000
JHE 0.100 -0.113

S10 =) 0.600 0.600
B unknown 0.299
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Table 6: Classification of generated Emotion
No. Emotion

@) gloating, hope, satisfaction, relief,
pride, admiration, liking, gratitude,
gratification,love, shy
joy, happy_for
sorry-for, shame, remorse
fear-confirmed, disappointment, sad-
ness
distress, perplexity
disliking, hate
resentment, reproach, anger
fear
surprise
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Fig. 1: MSTN with EGC
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Table 7: Transition probability in MSTN

next mental state

surprise happy sad angry  disgust fear quiet

surprise | 0.2430  0.1900 0.0910 0.0860 0.0480  0.0760 0.2640

happy 0.0600  0.4210 0.0610 0.0270 0.0320  0.0340  0.3640

current  sad 0.0580  0.0840 0.3200 0.1080 0.0680  0.0640 0.2960
mental  angry 0.0750  0.0560 0.1230 0.2930 0.1210  0.0690 0.2640
state disgust | 0.0560  0.0470 0.0920 0.1640 0.3130  0.0750 0.2520
fear 0.1010  0.0500 0.1370  0.0960 0.0920  0.2790  0.2440

quiet 0.0550  0.2130  0.0900 0.0390 0.0420  0.0510  0.5090

quiet — sad — sad — sad — happy — happy —
happy — quiet — sad — sad — quiet

Fig. 2: The episode of MSTN
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Fig. 5: Recurrent Neural Network for MSTN
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Table 8: Utterance of the novel

Speaker | Utterance
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Table 9: Initial Transition probability
next mental state

surprise  happy sad angry  disgust fear quiet
surprise | 0.2430  0.1900  0.0910 0.0860 0.0480  0.0760  0.2640
happy 0.0600  0.4210 0.0610 0.0270 0.0320  0.0340  0.3640
current  sad 0.0580 0.0840  0.3200 0.1080 0.0680  0.0640  0.2960
mental  angry 0.0750  0.0560 0.1230 0.2930 0.1210  0.0690  0.2640
state disgust | 0.0560  0.0470 0.0920 0.1640 0.3130  0.0750  0.2520
fear 0.1010  0.0500 0.1370  0.0960 0.0920  0.2790  0.2440
quiet, 0.0550  0.2130  0.0900 0.0390 0.0420 0.0510 0.0590

Table 10: Reinforced Transition probability
next mental state

surprise happy sad angry  disgust fear quiet
surprise | 0.2499 0.2058 0.0924 0.0753 0.0328  0.0638 0.2801
happy | 0.0457  0.4641 0.0586 0.0090 0.0143  0.0164 0.3919

current  sad 0.0437 0.0882 0.3476 0.0996 0.0547  0.0501 0.3162

mental  angry 0.0626 0.0567 0.1275 0.3048 0.1135 0.0556 0.2794

state disgust | 0.0417 0.0467 0.0934 0.1619 0.3273  0.0625 0.2665
fear 0.0918 0.0500 0.1435 0.0863 0.0816  0.2893 0.2575
quiet 0.0389 0.2344 0.0902 0.0211 0.0242  0.0341 0.5572

Table 11: Initial Threshold ¢
happy sad angry  disgust fear quiet
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Table 12: Reinforced Threshold 8

surprise happy  sad angry disgust  fear quiet
-0.0312  -0.0115 -0.0105 -0.0311 -0.0315 -0.0317 -0.0212
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Function Approximation Methods Utilizing Derivatives Data

by Support Vector Machine and Their

valuation

« . Miki, Y. Kuroe and H. Iima (Kyoto Institute of Technology)

Abstract— Generally, only function value data are used for function approximation. However, not only
the function value data but also derivatives data can be used in restoring surfaces of a three-dimensional
object and in simulating the motion of atoms in molecular dynamics. As function approximation methods
in which the derivatives data are used, we proposed methods by support vector machine (SVM) in which the
cost function is based on an e-insensitive function or the square error function. However, the performance of
there methods is not evaluated sufficiently. In this paper, we evaluate the performance of the methods and

their extentions through numerical experiments.

Key Words: Support vector machine, Function approximation
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Fig. 1: Comparision of the RMSE among the fire ap-

proximation function methods (Ngq = 25)
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A Simple Computational Method of Isochrons in Gene Regulatory Networks

«Y. Mori and Y. Kuroe (Kyoto Institute of Technology)

Abstract— There exist periodic phenomena in organisms such as circadian rhythm and those are considered
to be generated by gene regulatory networks. Some periodic phenomena in organisms are affected by some
stimuli and timings of the oscillations change. For example, clocks of circadian rhythm in organisms are
considered to be affected by light stimuli and phases of the clocks shift, that is timings of the oscillations
change. In order to understand such mechanisms, phase shifts caused by perturbations are investigated.
Isochron and asymptotic phase are often used for analysis of phase shift of periodic phenomena. However, it
is almost impossible to obtain asymptotic phases and isochrons analytically. Therefore, they are computed
approximately by using numerical methods. In this paper, we show a simple computational method of
isochrons in gene regulatory networks. In the method, we compute isochrons by using maps obtained
analytically. Therefore we can obtain isochrons without using numerical method solving nonlinear differential
equations.

Key Words: gene regulatory network, isoclone, phase
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Fig. 1: Periodic Orbit
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Fig. 2: Ishocrons of phases of 0.0, 0.27, 0.4w, 0.6,
0.8m, 1.0m, 1.27, 1.47, 1.6, 1.87
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