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NOTATION

E = error from the set point
O = normalized outputted datal-]
R = set point|-]
T = normalized teaching data[-]
U = normalized manipulated variable[-]
Y =normalized controlled variable|-]
AY. = increment of the controlled variable in a previous time step
AY, =increment of the controlled variable in the next k steps
g = gain parameter]-]
g’ = evaluated gain parameter|-]
[ = lag time constant[-]
p = PENN parameter|-]
y = setpoint
{ = time[s]
u = manipulated variable[J/m’ s], dimensionless heat supply/-]
v = dimensionless heat loss|-]
x = dimensionless temperature(-]
y = controlled variable[K], dimensionless temperature| -]

z = position in the ampoule tube[-]

Greek letters

8 = threshold
v = weight of neural network between input and hidden layer[-]

o = weight of neural network between hidden and output layer[-]
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Subscripts

h = index showing hidden layer
j = index showing present time
k = k steps after j
m = time interval before present time
p = time interval after present time
g = index for the manipulated variable

7 = index for the controlled variable
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