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AANN Auto-Associative Neural Network

3 (5)L-AANN 3 (5) Layer-AANN

ASSOM Adaptive Subspace SOM

BMU Best Matching Unit

BMM Best Matching Module

BP Back Propagation

CFC Conventional Feedback Controller

EM Expectation Maximization

ESOM Evolving Self-Organizing Map

GTM Generative Topographic Mapping
HMM Hidden Markov Model

IDML Inverse Dynamics Model Learning
MAE Mean Absolute Error

MDS Multi Dimensional Scaling

MLP Multi-Layer Perceptron

mnSOM modular network SOM

MMRL Multiple Model Reinforcement Learning
MOSAIC MOdular Selection And Identification for Control
MPFIM Multiple Paired Forward-Inverse Models
(G) NG (Growing) Neural Gas

NNC Neural Network Controller

PCA Principal Component Analysis

RBF Radial Basis Function

RNN Recurrent Neural Network

RP Responsibility Predictor

SOAC Self-Organizing Adaptive Controller
SOM Self-Organizing Map

vVQ Vector Quantization

WTA Winner-Takes-All
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SOM

x; i-th data vector

w” k-th reference vector

X input data set

A lattice of SOM

£ coordinate vector in the map space

k* index of the BMU

10) neighborhood function (learning rate)
K k-th learning rate for i-th data
w normalized learning rate

n iteration number [step]

n learning coefficient

o(n) neighborhood radius at step n

reference matrix (set of reference vectors)
input matrix (set of input data)
matrix of learning rates

Modular network

T; i-th vector
gr output of k-th module for i-th input vector
Ui total output of the network
w” weight vector of k-th module
EF error of k-th module for ¢-th input vector
E; total error of the network
pk probability selected k-th module for i-th input vector
T annealing temperature
n learning coeflicient
P learning rate
H set of neighborhoods
cr average distance between neighborhoods
mnSOM
Tij j-th input vector belonging to i-th class
Yij j-th output vector belonging to i-th class
D; data subset belonging to ¢-th class
fi function of i-th class
L3(f,9) distance between function f and function g
p(+) probability density function (pdf)
g~ output of k-th module
EF ensemble average of k-th module for i-th class
k! BMM for i-th class

k

learning rate of k-th module for i-th class
coordinate vector of k-th module
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Kp,Kp,Ka

actual position, the velocity, and the acceleration at time ¢
desired position, the velocity, and the acceleration at time ¢
total control command

control command of k-th inverse model

feedback control command

feedforward control command

standard deviation of Gaussian

function of a forward model

function of an inverse model

function of an RP

parameter of a forward model

parameter of an inverse model

parameter of an RP

function of dynamics of a controlled object

feedback gains of Proportion, Differential, and Acceleration
predicted state

prior probability

likelihood

posterior probability

learning coefficient
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time [sec]

iteration number [step]

number of modules

coordinate vector in the map space
state vector

desired state

predicted state

input vector to predictors

index of the BMM

function of a predictor

function of a controller

weight vector of k-th predictor
weight vector of k-th controller
neighborhood radius at time ¢
initial neighborhood radius

final neighborhood radius

time constant

learning rate

normalized learning rate (in the execution phase)
learning coefficient of a predictor
learning coefficient of an NNC
damping coeflicient
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[ ]
[ ]
[ ]
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ps =[1.2,1.8 pg = [1.75,0.64]
pg =[1.8,1.8 pr = [1.20,0.20]
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C | friction coefficient of pendulum 4.0 x 107% [kgm?/s]
f friction coefficient of cart 10.0 [kg/s]
g gravity acceleration 9.8 [m/s?]
a gain 25 [N/V]
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