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I. I NTRODUCTION

Number of distance degree programs continues to in-
crease [1] [2]. These programs may eventually require distance
lab modules to accompany the distance courses. In addition,
for expensive and/or dwindling experimental facilities - such
as training and research reactors - distance lab modules may
become an economic necessity. While distance lab modules -
just like distance courses - may never be as meaningful as their
in-lab counterparts, it may be possible to make them somewhat
realistic. Moreover, in some ways, distance-labs might actually
provide a more meaningful experience than presence in the lab
in the back of the room. (Somewhat similar to the experience
of watching a soccer game on TV vs watching it from the
top of a large stadium.) Few efforts have recently been made
by nuclear engineering departments to develop distance-lab
capabilities [3] [4].

A real time, distance lab module is being developed
and implemented in the Department of Nuclear, Plasma and
Radiological Engineering at the University of Illinois. Itis an
internet based system that allows those at remote cites to watch
the experiments, acquire data, interact with on-site personnel,
and if permitted, even control part or all of the experiment.

II. M ETHODOLOGY

Figure 1 shows a schematic diagram of the system. It has
four components: local lab, LabVIEW, webcam, and remote
client. “Local lab” includes experiment at the facility and
personnel carrying out the experiment locally. “LabVIEW” is
a National Instrument (NI) software that has the capabilities of
signal acquisition, analysis, and data presentation. “Webcam”
is a digital camera installed in the lab that can capture the video
and audio of the experiment and transmit them live over the
internet. “Remote client” may be any computer connected to
the internet.

With WebCam and LabVIEW, the system can broadcast
not only the live scenes of laboratory and experiments. but also
the real time data and graph being measured and displayed
in graphical and other formats. Moreover, LabVIEW also
allows communications between the local lab and remote client
so that remote client can obtain full control of the exper-
iments. Implementation of these capabilities require certain
hardware and software. For example, the experiments must
have data acquisition hardware capable of communicating with
LabVIEW. Of course, LabVIEW needs the data acquisition
driver installed. The LabVIEW applications are developed for
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Fig. 1. Distance Lab Schematic Diagram

specific needs. Broadcast and web publishing of data require
that the computer running LabVIEW is connected to the
internet. Webcam broadcasting requires a web camera that is
viewable and controllable through a standard web browser.
The camera should have fast frame rates, high resolution,
large bandwidth, built-in microphone and so on. The remote
client needs a computer with multimedia and internet. It needs
installation of some runtime engines to view the live broadcast.

A system has recently been installed and tested at UIUC
for demonstration. In a boiling heat transfer experiment surface
and center point temperatures of a hot ball immersed in
100 oC water bath are measured using thermocouple, and
displayed using a LabVIEW application. The experiments uses
the National Instruments’ data acquisition (DAQ) board.We
use Toshiba IK-WB01A Wireless Network Camera which is
an economical and powerful tool to capture live video and
audio. Both live video and real time LabVIEW frontend are
broadcasted to the internet. The remote clients only need a
web browser to log into the web sites. Remote clients must
have LabVIEW Run-time Engine and Java Runtime Engine
(JRE), which are free to download fromwww.ni.com and
www.java.com, installed. Figure 2 shows the view at the
remote site. Figure 2(a) shows the view of the webcam. Panel
on the right (in Fig. 2(a)) shows the zoom and camera rotation
knobs that can be controlled from the remote cite. Figure
2(b) shows the LabVIEW frontend. It is exactly the same
as that seen by experimenters at the local site. Control of
any parameters, that can be controlled via LabVIEW, can be
delegated to the remote site.



(a) WebCam

(b) LabVIEW showing live data

Fig. 2. Distance Nuclear Engineering Lab Screen Shot

III. C ONCLUSION

With LabVIEW, internet and computers readily available
in most labs, broadcasting of these labs over the internet to
cites around the world can be achieved at a very moderate
cost.
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