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The VISIR Open Lab Platform enables universities to open laboratories for
remote access. Students use a virtual breadboard and virtual instrument panels
displayed on their PCs to perform laboratory work from home. The platform
software is released as open source and you are invited to join the VISIR
Community.
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1. There is only one way to learn the principles of nature beyond existing
models. It is experimenting, which is the language of nature. Students need to
spend much time in the laboratory in order to learn it and to be able to design
goods and services compatible with a sustainable society.
2. Students nowadays want extended accessibility to learning resources and
increased freedom to organize their own learning activities, which is also one
of the main objectives of the Bologna Process.
3 Both theoretical and practical components of courses should be examined
3.
individually.
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2. In a laboratory class of a course the students are supposed to identify a circuit
comprising three passive components in a “black box”. It would be interesting to
move the written exam of the course to a room where the examinees could access
the online workbench and exchange one of the theoretical problems for a
practical problem, for example, identifying the circuit in the black box with other
components than during the laboratory class.
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Here is a workbench in a laboratory for electrical experiments at BTH. Most
electronic instrument can be controlled remotely but the breadboard can not. It
must be replaced by a device for circuit wiring possible to control remotely e.g. a
switching matrix equipped with electro-mechanical relays, sockets for
components, and instrument connectors.
The workbench can now be controlled from client machines over the Internet.
The client software (flash module) is automatically downloaded from a web
server. The client computers show photos of the front panels of the instruments or
the breadboard.
The demonstrations are Camtasia video clips. The op. amp. clip starts with an
almost completed inverting op amp circuit but two wires remain. These two wires
are added and the instruments are set. When the circuit and the settings are ready
the experimenter presses the Perform Experiment button to send them to the
server. The workbench creates the circuit, set the instruments, activates the circuit
and performs the measurements requested. Finally the result is returned to the
client computer and the oscilloscope traces are displayed.
The online workbench is equipped with a unique interface enabling students to
recognize, on their own computer screen, the instruments and other equipment
that most of them have previously used in the local laboratory. They can use the
workbench to perform experiments within limits set by the teacher in the same
way as in the proximal laboratory.
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1. In 1999 a remote laboratory project was started to supplement local
i t ti l laboratories
instructional
l b t i andd to
t provide
id free
f access to
t expensive
i
experimental equipment for students
2. Today laboratories in electronics, security, radio and signal processing are
online. They are used in regular courses for students who can be on campus
or off campus
3. At the end of 2006 a disseminating project known as VISIR was started.
Initiator was Dr. Thomas Lagö.
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The aim of the VISIR project is to maintain a large group of cooperating
universities and other organizations, a VISIR Community, creating/modifying
software modules for online laboratories using open source technologies and
setting up online lab workbenches. BTH will act as a hub for the development
and maintain a server from which the current version of the software can be
downloaded.
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This is the online workbench at BTH. Where are the desktop instrument
displayed on the client screen? They are replaced by PXI boards. PXI is a
standard for instrumentation. The important thing is that the performance of the
boards are equal or better than the performance of the desktop instruments.
The PC is the workbench controller. The switching matrix is the card stack on the
top of the PXI chassis. The components to be used in test circuits are installed in
the matrix in sockets near the edge of some of the boards.
The PXI chassis is NI PXI-1033. The instruments are from left to right function
generator NI PXI-5402, dual channel oscilloscope NI PXI-5112, DC power
supply NI PXI-4110 with APS-4100, and DMM NI PXI-4070. This equipment is
manufactured by National Instruments.
Remotely controllable instruments are standard equipment so are switch boards
equipped with electro-mechanical relays. Such switch boards was used in the
early versions of the workbench matrix. They are now replaced by the matrix
where the relays and the components are located close together in order to be
compatible with a breadboard in terms of bandwidth.
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Each virtual front panel controls an instrument board and receives the results of
the measurements made. It is possible to use a virtual front panel depicting one
instrument model to control a different instrument model as long as the
performance of the real instrument is equal or better than the performance of the
depicted instrument.

The IVI Foundation, http://www.ivifoundation.org/, is a group of end-user
companies, system integrators, and instrument vendors, working together to
define standard instrument programming interfaces. The IVI standards define
open driver architecture, a set of instrument classes, and shared software
components. To enable interchangeability, the foundation creates IVI class
specifications that define the base class capabilities and class extension
capabilities. The drivers for the instruments in the PXI box are IVI compliant.
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To be able to preserve the context from the local laboratory the front panels of the
instruments should look the same. In the local laboratories of BTH there are
desktop instruments from Agilent Technologies and the virtual front panels are
photos of the physical panels. Other universities and other teaching organizations
have other instruments in their labs. Thus, universities having other instrument
models should add new virtual front panels. A template will be provided.
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The upper part of the screen shows the virtual instrument shelf. The lower part
shows the instruments selected.
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The student should b able to select the instrument model she wants. The
universities can use a number of instrument platforms. Currently, VISIR supports
PXI (PCI eXtensions for Instrumentation)
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It is not necessary to use IVI drivers, but to enable interchangeability between
grid nodes VISIR recommends functions and attributes defined by the IVI
Foundation to be used to describe the capabilities of the lab hardware. In this way
it should be possible to create a standardized approach which is easy to adopt.
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The International Association of Online Engineering (IAOE) is an international
non-profit organization with the objective of encouraging the wider development,
distribution and application of Online Engineering (OE) technologies and it's
influence to the society.
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Apart from the Signal Processing Department at Blekinge Institute of Technology
there are VISIR laboratories at University of Deusto in Bilbao, Spain, FH
Campus Wien in Vienna, Austria, and Carinthia University of Applied Sciences
in Villach, Austria.
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