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Laboratory assignments
based on
LabVIEW and NI USB6008 1/0 device

We believe that students get a much deeper unddmstpof theoretical methods by implementing the
methods in practical applications. To this end haee developed a number of laboratory assignments
which are a part of different courses in our mastedy at Telemark University College. We have
standardized the implementation tool&s (laptops or desktops) with National InstrumenébVIEW
and the inexpensivdl USB 6008 1/O device, but MATLAB and SIMULINK are also used to some
extent [1] [2] [3] [4]. As lab stations we usi heaters (7 copies) [7] andvater tanks (6 copies) [8],
which are “desktop” lab stations. Due the largebar of lab stations, we can run labs in paraded
with small student groups. Although the final aimthe assignments is to apply the solutions deeelop
by the students to the physical system, the stadestrequired to apply their solutions to simulate
processes first. The feedback from the studenthese assignments is very positive.

The following laboratory assignments have beengthes:

» Temperature control system where the students download an almost complety IEAN
program and then add a few blocks to the prograobtain a complete progam for temperature
control of an air heater. [14] [7]

» Level control sysstem where the students download an almost complet¥ [EAlW program and
then add a few blocks to the program to obtainraptete progam for level control of a water
tank. [15] [8]

* Implementing an industrial PID controller and a measurement filter from scratch in C code
with practical features as bumpless transfer,iatggral windup, and reverse/direct action. The
controller is applied to either the water tanktar &ir heater. [5] [6] [9]

e Hardware-in-the-loop simulator based on an industrial PID controller (Fuji PGXhtrolling a
simulated process. [6] [10]

o Soft-sensor (state estimator) for estimating an unknown outflow from water targing
alternative various methods: “Direct estimator’lystg the model for the unknown variable), a
Luenberger observer, and a Kalman filter. The festimate is used in feedforward control of
water level. [6] [11]

» System identification of air heater in the form of a discrete-time tfangunction using a
subspace identification method (n4sid in MATLAB)témperature controller for the simulated
process is then tuned in SIMULINK, and a practteahperature control system is then
implemented in LabVIEW. [6] [12]



* Mode-based predictive control (MPC) of air heater, using the MPC controller of LabVIH&Y
[13]
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