List of symbols

/0

sEnN XS

estimated state vector at time k

measurement vector at time k

input vector at time k

model noise at time £

measurement noise at time k

state transfer function

measurement, function

number of particles

initial state vector of the ith particle

initial weight of the ith particle

estimated state vector of the i¢th particle at time &
weight of the ith particle at time k

measurement data points from time 1 to time k
Dirac delta function

effective sample size

threshold of Ney¢

large-weight particles before crossover step at time k
small-weight particles before crossover step at time k
new particles after crossover step at time k

new particles after mutation step at time k
parameter of the IPF’s crossover step

parameter of the IPF’s mutation step

number of simulations

number of time steps

absolute error at time k in the uth simulation
average absolute error

average likelihood of the measurement by particles at time k
sliding window

normalized fault decision function at time &

fault threshold

flowrate

recycle ratio

substrate concentration in the ith reactor
concentration of microorganisms in ith reactor
substrate concentration of the feed entering the first reactor
waste factor

time



reactor volume

maximum specific growth rate

yield factor

Monod constant

concentration factor

death coefficient

volume ratio of the two reactors

parameter for calculating critical residence time
dimensionless critical residence time

initial substrate concentration in the ith reactor
initial concentration of microorganisms in the ¢th reactor
deviation of the model noise

deviation of the measurement noise

fault



