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Abstract—Remote laboratories start to be an important tool
both in science and education. The massive spread of those
modern technologies is hampered by the absence of the
standardized solutions and difficulties with their implemen-
tation by the wide segment of scientists and educators. This
paper intends to contribute to the idea how the artificial
intelligence may contribute to the remote laboratories con-
trolling programme creation and thus remove the ensuing
barrier. The paper describes first the basic scheme of a
remote experiment on a typical solution example based on
the Internet School Experimental System (ISES) hardware
and the state of the art in the compiling of the control
programme software. Then it focuses on the basic principles
of the artificial intelligence and suggests its use in the devel-
oping of remote experiments. This part can serve as an
inspiring source of ideas for the future developments in the
area, particularly in the consideration about the future of
remote experiments. In conclusions are summarized the
main contributions of the artificial intelligence, which will
affect the development of software for the design of control
logic of remote experiments, especially based on the system
ISES.

Index Terms—Remote experiments, remote laboratories,
artificial intelligence, control logic of remote experiments.

I. REMOTE LABORATORIES — STATE OF THE ART

The contemporary society is characterized by sharing of
resources and assets through the Internet and growing
virtualization in ICT. This approach saves the cost of
expensive shared devices, available through the network.
This trend can be found in a wide range of sectors of hu-
man activities in general and in science and teaching pro-
cesses in particular. Teaching of natural sciences is no
exception. Next we intend to describe the situation typical
for universities; in other fields the situation is similar. A
great deal of attention worldwide at universities and teach-
ing institutions has been devoted to e-laboratories offering
access to various real world remote experiments (REs) [1-
5]. The ultimate goal in the creation of teaching support
for a teacher are global grids of remote laboratories and
their integration into a cloud-system with an easy data
retrieving, processing and storing.

Such experiments are mainly designed under the auspi-
ces of the universities for the purpose of education (teach-
ing and learning). For this reason usage of some of them is
only for students of the particular university in question
and access is secured by the user name and password
(especially at American universities). In Europe and Aus-
tralia several projects exist supporting building of open
remote laboratories - with free access, either with or with-
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Figure 1. Schematical arrangement of the remote experiment [6]

out registration. Some labs offer to insert client’s initials
(name, country, e-mail) for voluntary statistical purposes.
With necessary exceptions (maintenance, modification,
technical issues...) experiments are run on 24/7 scheme [7-
10].

There are, rather unfortunately, plentiful and not com-
patible systems for creating computer oriented physical
experimental laboratories. But only a part of these sys-
tems allows remotely access and control of the devices via
the Internet or internal network. From this group, we can
select only certain systems that are suitable for the crea-
tion of remote experiments for educational purposes [10,
11, 12]. The utilization of the other systems is primarily in
the areas of development or research. Almost all systems
from the group applied for teaching are focused on com-
plex technical tasks and their applications are mainly in
academic environment. From this already quite small
group we selected a representative which is suitable not
only for the university level, but due to its plug and play
design it is also suitable for lower levels of the educational
process. This unique system is called Internet School
Experimental System (ISES) [10].

A. Internet School Experimental System — ISES

ISES is a powerful tool for process and experiments
control, acquisition, collecting and data processing in real
time. Let us mention the basic features of the ISES sys-
tem, more detailed description may be found elsewhere
[10]. The basis of the system is ISES board, which is
available in several versions, differing depending on the
number of inputs/outputs and also on type of communica-
tion with the control PC (by PCI card, USB connector,
Wi-Fi). To this board are, by a unique connector, plugged
in sensors like: ammeter, voltmeter, thermometer, position
sensor, ohmmeter, load cell, anemometer, microphones,
sonar, light gate, pH meter, conductivity meter, heart rate
monitor, etc. [10].
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Due to its maximum signal transfer frequency (100
kHz) the system allows the study of sounds or other dy-
namic signals. The system allows simultaneous measure-
ment, processing and displaying data via maximum eight
input channels, as well as process control via two ana-
logue and two binary output channels. But the uniqueness
of this system is its possibility of using the same equip-
ment both for experiments in the laboratory (so-called
hands on experiments) and also for their remote versions -
remote experiments (RE).

B. Remote experiments - not so simple

Creation of the RE based on the ISES was in the past a
relatively complex matter. Though the system itself was
perfectly ready for this option due to its plug and play
features. A problem arose on compiling of control logic of
the remote experiment based on its flow chart. For exam-
ple the logical sequence (e.g. for reaching the desired
temperature) that performs the specified action (relay turn
on/off the heat). This controlling logic also has to secure
the interactions between the remote users (clients) and the
controlling of the experiments (when a client presses the
virtual switch on his/her screen then the same action
must follow, as if it were the actual power supply button
of the device). Until recently all these functions have been
addressed by the control file (so called “.psc” file), con-
taining instructions and logic which replaced the "think-
ing" of the remote experiment and enabled remote control.
Compiling of this directly executable file was done by a
pseudo programming language whose complexity was far
beyond the ability of the layman in the field. Until recent-
ly this was a huge obstacle for the spreading of self made
remote experiments at all levels of education.

The situation calls for remedy and we intend to help
with this paper to contribute with some ideas in the direc-
tion of spreading remote experiments among the users
with basic knowledge of informatics. Because the RE
needs the control logic and there was not a possibility of
its complete removal, we choose an intermediate solution.
The final product was essentially a graphical and iconic
development environment creating control file from a
flowchart by using of the pre-prepared control blocks
which generated a control file by means of simple ques-
tions and choices of the RE designer. This solution ena-
bled to design even very complex and sophisticated RE
and will be described in more detail elsewhere [13].

Now the question arises: could we go in resolving of
this problem of simplification even further? To create
something universal that would simplify this process to
few clicks? Or even just a few words spelled by a user? In
principle it is feasible by using up-to-date knowledge of
artificial intelligence elements and we will try to point out
those possibilities in the text below.

II. INTELLIGENT, EVOLUTION, AND EXPERT SYSTEMS - ALL
THIS AND MORE

As indicated above we will try in the following chapters
to concentrate on some intelligent methods of design and
creation of remote experiments of future. Under this con-
cept, we can imagine a great many things and possibilities.
Let us specify the term of “intelligent methods” as fol-
lows: By using these up to now not specified methods, we
intend to transfer a part (the size of this part may be dif-
ferent for each solution) of human's thinking and decision-
making process to a computer. This will make end-users’

iJOE — Volume 10, Issue 1, 2014

work easier (on the contrary, the work of developers of
this solution will be immensely more complicated).

Everyone surely heard the term "Artificial Intelligence"
(Al) and certainly saw many sci-fi movies where the Al
enslaved the world, or at least tried it. We disappoint those
who began to pay attention on reading the previous sen-
tence; there will not be anything like that in our case. This
field is without doubt a major contemporary trend with
continuous progress. Today we can see its use in many
branches of industry as computer science, finance, health
care, heavy industry, transportation, telecommunication,
toys and games, aviation and much more. So, why not to
attempt to use Al elements also in the creation of RE?

A. Evolutionary algorithms

In order to better explain systems using Al, let us first
explain, what the word "evolution" means. As the best
example we can mention theory of Charles Darwin evolu-
tion, which describes the gradual evolutionary develop-
ment of species on the Earth. [14] It is actually a sponta-
neous process during the course of which life gradually
develops and diversifies. Successive crossbreeding is
resulting in creation of new organisms and animal species
that bear the characteristics of their ancestors. This genetic
crossbreeding can have both positive and negative impact
on the future organism. By crossbreeding may thus arise
even an animal with worse properties for the environment
than his ancestors. But here comes the so-called natural
selection, which deals this deficiency by its own way and
the survival of such kind of animal usually does not take
long. We ourselves are the evidence that the evolution
really works (it's our skills, our adaptation to the environ-
ment and also our developed ability of thinking).

Quality of individual

Time

Figure 2. Quality of individuals in the virtual evolution

On the same principle operates the evolution in virtual
(computer) environment. Here we use so-called evolution-
ary algorithms which by successive crossbreeding of cer-
tain objects with different properties create their offspring.
The first individuals for the start of development can be
randomly generated or chosen those who were successful
in solving of the problem in the past. The descendants of
these individuals share the properties of their ancestors
and thus more new objects with new properties are creat-
ed. As in the nature some created objects do not contribute
to the required solution of problems. But the testing of
them proves their unsuitability and therefore they are
excluded from further evolution (here appears next link to
the biological evolution and natural selection). The re-
maining individuals continue in the evolution until the
required quality of the solution is reached. The course of
such evolution in computing environments is shown at
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Figure 2. Each point represents one of the offspring. The
graph shows the boundary of the quality, which the new
offspring cannot cross. Absolutely obvious utilisation of
these algorithms is optimization problems, where we are
looking for the best solution to a problem [15]. Generally
speaking, this method is suitable for systems where we
know the desired output but do not know the way to
achieve him. Algorithms have been used for example in
the compilation of electronic circuits which had to reach
predetermined outcomes [16]. It managed to even find
diagrams of some patented solutions, which reached even
better results than original once.

However our main problem was to build control logic
of the experiment. As already mentioned in the introduc-
tion, the currently developed solutions works on the basis
of the assembling of individual blocks of logic. Therefore
one might consider a similar evolution as the compilation
of the circuit from individual components. However, there
is a problem, each block of control logic has its own strict
rules of use. It can be only inserted into predetermined
parts of control code, and they may/may not/must contain
other specific blocks. This problem can be probably
solved by an evolutionary algorithm code. However let's
consider the obvious question, how to test the resulting
outcomes? The only possible way would be to test the
control logic by using the real experiment and the simula-
tion of user’s input to control the experiment. But what
would happen if we get descendant with the bad qualities
from the evolutionary algorithm? Consider the conse-
quences of such descendant in the RE of water level con-
trol [17]. In this case the resulting file of control logic
gives for example the ill signal when the liquid reaches the
maximum level and the pump would not stop but rather
increases its pumping speed. This behaviour of this kind
of experiment could lead to malfunction or even to dam-
age of the physical hardware (electrical short circuit be-
cause of the leakage of fluid). On this example we can see
the evolutionary systems are not suitable for solving of
our problem.

B. Expert systems

The name of the systems is in part derived from its in-
tended function, which is to replace the function of an
expert in a particular area. They provide advice, made
decision or recommend a solution as a real expert in a real
life would. To clarify uniqueness of this system we should
first explain how would be this problem solved by the
classical programming. The current computer programme
processes the input data based on pre-defined decision
algorithm and generates the results. The problem that
arises here immediately is that the algorithms are adapted
to the one kind of problem and allows only specific inputs
in the exact format or the allowed range. Intelligence of
the program itself rests directly in the source code, or their
parts may be stored in a programme database.

Knowledge

Non-expert fram an expert
user Expert System . o . \

x=
Inference ‘ Knowledge
Engine Base

*

Query
=

User Interface

Advice

b

Figure 3. Basic scheme of ES [18]
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The model of expert system (ES) is different (Figure 3).
All intelligence (data, knowledge, information) are stored
outside the source code in the "knowledge base". The
source code is in charge with evaluating the situation on
the basis of information from the knowledge base and
inputs from the outside world. We can imagine the user’s
questions or information from sensors as inputs. The ad-
vantage of ES is that these inputs may not be precisely
defined, and consequently ES may not offer clear answers
(we can work with uncertain terms: rather not - don’t
know - rather yes). Another characteristic feature of expert
systems is the explain ability (this ability the ES differs
from its superset the "knowledge-based systems"). There
are many types of expert systems, they may differ accord-
ing to stored information in the knowledge base (rules-
based, not rules-based, hybrid) or according to the strate-
gies of decision-making (forward or backward chaining).

Here are some concrete examples of ES usage in vari-
ous sectors of human activity. We do not have to go far
for example, in the company Skoda Plzen (author of the
article comes from the Czech Republic) is used ES
VIBROEXPERT to diagnose the vibration of steam tur-
bine with high power (> 50 MW)[19]. In medicine, we
can meet with a number of ES, for example the "Gideon"
system which based on specific symptoms, determines the
patients diagnosis. The system has been operational since
1995 and achieved 94% success rate. [20] Another use of
the health ES is "PEPID" which is able to design basic
procedures for treating in more than 1100 cases of various
health problems. It includes drug prescription, and their
dosage [21].

Now let's consider the applicability of the ES in our
problem of remote experiments. There is a wide range of
uses both in the design and assembly of RE. Let's start
from the design of the scheme of the experiment. It would
be possible to build such ES so that on the basic require-
ments of the user the system proposes the arrangement of
the appropriate RE. In this case, the user will probably by
a teacher who wants to build an experiment for his stu-
dents. It would be enough to say to the ES what phenome-
non he wants to demonstrate or measure and which meas-
uring modules he has. Such entry might look like this:

I want to demon-
strate an oscillatory
motion. | can use
hasic ISFS set

Selection of
potential RE for the
specified conditions
based on the

v

Information about
RE which demon-
strate oscillation.
(Information Base)

May be used the
spring for the
creation of

/

Information Base

'

Canyou use an

electromagnet
Canyou use a b p
rope to create Can you find 0 starting o

i oscillation of

a pendulum? it? 5

spring?

v A\ v

Figure 4. Scheme of possible procedure of Expert system
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In this way, the "interview" will be continued. It should
be noted that this diagram was not pre-programmed and is
created completely dynamically based on input parameters
and a knowledge base of system. Note also that the ES
works with vague expressions. The response of ES on
"Don’t know" answer of user could be the same as in
diagram, or a completely different according to the im-
portance of the query. From this phase of information
obtaining, system could smoothly move to the assembly
process of the experiment and lead the teacher in this
activity.

Now let us approach and try to solve our problem. De-
pending on this "interview" ES would be able to assemble
file with the control logic of the experiment. This could
lead to immediate launch of RE with an already generated
logic and user interface upon its completion.

This solution seems applicable to our problem. But how
would the system correspond if we want to build an exper-
iment absent in the knowledge base? In other words, if we
want to design custom experiment. Can the system gener-
ate the control logic of RE in this case? If we included this
option during the design of the system, it would perhaps
propose some solutions. But the question remains to what
extent the proposed solutions would include ideas of users
which abound in their own creativity. To fulfil 100% of
the user's ideas there would be necessary to transmit large
amount of information. This would lead to already known
solutions with the different ways of entering of infor-
mation. Basically we can say that the use of ES would be
appropriate in a remote experiment design if the work was
carried out from the beginning to the end of design. That
means from designing of linking the physical hardware to
building of the RE's logic control. But only for the design
of control logic, the EC don't simplify the work because
the ideas and requirements of users can be completely
arbitrary.

There arises the possibility of using an ES in a way that
circumvents the problem of creating a file with control
logic. We could replace the entire logic of remote experi-
ment by ES. It would be very interesting and in some
sense a unique solution. But for using in our case would
be necessary to modify the whole control program of the
ISES hardware to be controlled or replaced by ES. Also
the developing of knowledge base seems difficult. Basic
knowledge and information about the individual measur-
ing modules and user input would be unified. But in the
case of atypical experiment it was apparently necessary to
add some set of information to a knowledge base that
would complement description of experiment.

C. Fuzzy logic

Fuzzy logic is a subfield of the mathematical logic and
is used in the artificial intelligence. In this logic, the logi-
cal statements are not limited to two values (true/false or
1/0) as in classical propositional logic. The statement is
rated by the degree of truth, which may fall within the
interval <0, 1>. Let's take a simple example from every-
day life: classification of water temperature. In the classi-
cal logic it is very difficult to determine the threshold at
which the water changes from cold to hot water because
this threshold is individual and depends on the person who
evaluates it. For someone water may seem like hot at 30°C
and for someone else may be this threshold shifted to
40°C. Someone can also argue that water with a tempera-
ture of 20°C can be considered as cold. And exactly this is
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the case for which is the fuzzy logic intended. It is not
fixed to the concept of classical propositional logic, but it
allows classifying real-world situations. By using of fuzzy
logic we obtain not only cold and hot states of water but
also state such as tepid or warm. By this way we can accu-
rately describe the actual state of water. For each state-
ment, we can determine the degree of truth. Distribution
of the statements for this example can be seen below in
Figure 5.

Cold

Warm Hot

Temperature — s—|—

Figure 5. Distribution of the statements for water temperature

For this case we can classify the water by three state-
ments with the degree of truthfulness in the point of the
intersection of black line. The water is cold - 0.8 (80%),
the water is warm - 0.2 (20%) and the water is hot - 0
(0%). So if we summarize the above description, we can
say that the fuzzy logic allows working with vague data,
and thus brings closer description of reality.

Fuzzy logic has an application in many fields. In the
field of artificial intelligence, it has place mainly in the
decision making and assessment of a certain situation. It is
based on similar curves, as shown above. To each state-
ment is assigned a membership function, which is usually
represented by a particular geometric shape. It is trimmed
to specific size based on the degree of truthfulness. By
combining of geometric shapes of all statements we re-
ceive a new shape whose centre of gravity gives us rate of
the resulting value [22, 23].

But it is possible to use the fuzzy logic in the making
process of remote experiment? In this case, the authors’
opinion is that it is not. On closer consideration of the
principle of the experiment we find that there occur main-
ly unambiguous situations. For example, we cannot speci-
fy in any scale the value to which we should/ or should
not connect a thermometer into the apparatus. We need
the thermometer in the experiment or we don't, and any
state between these two would not carry any information.
It is similar with the control logic here. Perhaps we can
use fuzzy logic to the selection of certain blocks of control
code. But even here the decision takes the extreme values
from the interval in most cases (yes I need this block / no 1
do not need it). Using of fuzzy logic here would be point-
less. The last option of using of fuzzy logic is to replace
the control logic of the experiment by fuzzy logic, which
may bring positive results. Fuzzy logic is widely used in
dealing with automatic controlling problems (fuzzy-
regulation) [24, 25]. Therefore we can say that for auto-
matic control type of experiments we can use it. But from
my own experience I know that there are not many such
experiments at a lower level of education. Therefore we
can say that for our case is the fuzzy logic with very lim-
ited usefulness.

D. One more step further- neural networks

In the previous list of possibilities of artificial intelli-
gence applications to RE was not mentioned one basic
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method - neural networks (NN). To explain even basic
principles of NN would be far from the scope of this pa-
per, so we have to limit here to the description of general
principles only and give the list of recommended literature
with thorough basis of NN [26, 27].

Neural networks are inspired by the human brain func-
tioning. These networks, just like the brain consist of
neurons, which are interconnected by ties. Signals are
transmitted by using these links among neurons. Each
neuron has a transfer function by which transforms the
incoming signal to the output signal. Neuron can have a
many inputs but only one output. Each input to a neuron
has the assigned weight, which indicates the significance
of the input to the output signal. The last parameter of the
neuron, which is worth mentioning, is the threshold. This
value indicates what size of the input signal is required to
activate the neuron and allowing of passage to the output.
The overall principle is "simple" to obtain the specific
outputs for sets of inputs (learning sets) by adjusting the
values of inputs weights. This process is referred to as
learning of neural network. The advantage of neural net-
works is that after learning of particular type of task are
able to correctly solve even those that were not included in
the learning set [26, 27].

nput 1

Output

A

Transfer function

Threshold €

Figure 6. Scheme of a neural network (NN) with the detail of one
neuron

The neural networks are used in a huge range of appli-
cations. Here are few of them: Typical application of
neural networks is recognition of text and its conversion
from graphical form to data form. Networks can be used
for image compression, noise reduction or to predict the
evolution of stock of exchange. We can also come across
with the control of various robots, space vehicles, or even
computer-controlled cars. A considerable part of the ap-
plication of NN is also in the aerospace industry in many
ways. Starts at forecasting occupancy of individual flights
through the design of the aircraft structure and ends at the
data evaluation and processing of various aircrafts param-
eters directly during the flight.

Let's look on the way of utilisation in the process of de-
sign of remote experiments, where at the first sight NN
have enormous potential. Let us start from the design of
RE. Here, the neural network could be used by the same
way as an expert system, namely to offer the proper exper-
iment, depending on the requirements of the teachers. NN
can design the best experiment for your special situation,
by gradually asking for the needed information.

If we want the NN to be a part of ISES hardware, it
would be necessary to learn the NN designing of an exper-
iment first. To achieve good results it would be necessary
to involve a wide range of remote experiments in learning
process of NN. The ensuing database would have to in-
clude the multitude of experiments connection schemes as
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well as their control logic. The problem is that for each
hardware arrangement it is possible to find a large variety
of types of the control logic. These types may vary in
many details dependent on requirements of individual
users. Complications also come with the possibility of
connecting external, ad hoc necessary devices that are
difficult to include. This also greatly increases the set of
possible types of arrangements of logic. We can say that
the creation of such a learning set would need prohibitive-
ly excessive efforts. Also it would require involving a
multiple creative people to reach at least a majority of the
categories of experiments that regular users may think of.

But, if this NN ran online, it could be programmed to
learn more or less automatically, based on the require-
ments of users only. Then we get a very powerful tool for
the design of remote experiments, which would be contin-
uously updated by the users themselves. The network
would be learned new experiments added by the users
themselves in the evolvement of the system. In this way,
the network could be enriched by the set of experiments”
arrangements and their control logic formed by user, but
also by the set of running experiments. In this way, it
would be possible to allow the observation of the pro-
posed experiment and the user would be able to verify
whether the selected solution actually meets his/her re-
quirements. For each newly inserted experiment a brief
description would be added and also the key words that
would represent a phenomenon, which is represented by
the experiment. Such information would provide the addi-
tional parameter of the NN for the selection of appropriate
experiment. After sufficient accumulation of information
this NN would execute a complete design of RE based on
the parameters set by the user.

This process may seem complicated, in particular with
respect to the involvement of a sufficient number of users.
But we have a unique opportunity in the situation, where
many remote laboratories gather into one net, and create a
sufficient learning set for NN automatically. So, we in
principle can enrich the currently developed environment
for creation of control logic by the auto-save function
which saves arrangement of experiment even with the
created control logic. All this information, together with a
description of the experiment can be sent to our server
where used to creation of a purpose oriented NN. This
procedure will not simplify the building of the control
logic of a RE at once, but in the long run it could remove
the problem of the tedious control logic programming
completely.

We cannot say that such a network as mentioned above
would facilitate the creation of the control logic of the
experiment. However, over time, the loading of control
programs to the system would make their creation useless,
because the users would derive the logic from existing
once. Even if the proposed system has been operated
worldwide, 1 dare to say that we would reach the point
where the design of experiment absent in the database
would be very rare. This approach would not be limited to
the ISES hardware but could include the design of the RE
for multiple physical hardware.

E. And what about the future?

The last chapter is devoted to a possible future in the
field of RE and the trajectory it may take at present. Let us
stick to the idea of a global system based on neural net-
work, mentioned above. Such a project has a very large

http://www.i-joe.org



PAPER
POSSIBLE UTILIZATION OF THE ARTIFICIAL INTELLIGENCE ELEMENTS IN THE CREATION OF REMOTE EXPERIMENTS

application and the expansion options. Original design of
the system with a rich library of experiments for teachers
and students may be remade to the complex system creat-
ing nearly arbitrary REs. Measuring physical devices
already possess even today the network connector by
which they can be controlled across the Internet. If we had
a set of such devices connected into one large system (the
devices can be physically located all around the world), it
would be possible to realize the actual setup of the exper-
iment by the NN. The teacher or scientist would not need
any own hardware but only connect to this system which
would arrange everything for him and made the experi-
ment available for use. The question is, whether this is the
desired state indeed? We could in fact get to the point
where even a teacher could not design such an experi-
ment, not to mention his pupils. To what extent let this
automation go? It seems that only time will tell.

Without discussion the future will extend the range of
RE. Focus will move from the temperature and volt-
ampere characteristic measurement, to controlling of
complex robots and experiments representing the princi-
ples of quantum physics. Also, the creation of REs will
extend far beyond educational institutions. This is already
happening, for example the Google has recently published
its project "Web Lab" [http://www.chromeweblab.com]
which is nothing more than the laboratory of really excit-
ing REs. . However the experiments created by such com-
panies will reach a completely different scale than the
experiments created at and for the primary schools. Since
Google is a company that has extensive experience with
applications of artificial intelligence in a wide range of
their products, we can expect to find their application in
this project also.

In the future, probably also encounter a voice-
controlled experiments. Voice control has made a great
progress for the last decade. A large share of this progress
has Google Company, who applied speech recognition in
their mobile operating system Android. From my own
experience I can say that it achieves very good recognition
results. So I see no reason why this trend should not con-
tinue and extend into the REs.

Far future will then likely change the overall view to
the RE. We will no longer operate the devices via a web
interface and watch it with the web camera. We will be
pulled directly into the virtual science lab, by using a
virtual reality, where we will work with devices and ex-
periments as we did in the real world. We will be able to
get even further, for example, we will be able to zoom at
the heating of the substance to see the movements of its
individual atoms. Or follow the course of particle colli-
sions in collider. But all this is a far in future. Or not so far
away?

IITI. CONCLUSIONS

The paper brought a number of possible improvements
and modifications of the emerging system for the creation
of control logic for remote experiment based on ISES
system. At this point, we are to some extent limited by
control software whose redesign would take very much
time. Therefore it is necessary to stay at this concept
which for its operation requires a file with control logic.
For this reason, we can exclude the options which includ-
ed the replacement of the proceedings by some of Al
methods mentioned in the article.
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Automatic compilation of control logic by any of the
above mentioned methods could be probably realized. It
would not be possible to implement creation of logic for
any types of experiments. These can greatly vary depend-
ing on the creativity of teachers. Therefore, the coverage
of all possible combinations is very complicated. This
problem could be resolved by neural network. However, it
would require a large learning set. Unfortunately it is
currently not available.

So there is a last resort, namely the realization of the
whole design of the experiment with its choosing from
some library. Because there is no library of experiments
with which we could work at this moment, the procedure
will be as follows. To the formed development environ-
ment will be added the feature that will automatically
record the connected measuring devices and also save all
the control logic that will be created for this arrangement.
Because the user is asked to enter a name and a brief de-
scription of the experiment, there is no problem to record
these information which leads to better classification of
the collected data. Such collected data will be sent to the
server where they will be collected. In this version of
software there will be the opportunity to join this online
library and be inspired by one of the stored arrangement
and prepared logic.

By this way, there will be obtained a large data set that
will be used in future versions of the development envi-
ronment. Either as an information base for expert system
or as a database from which will be selected experiment,
that will best meet the requirements of the teacher, by
using of selected methods (such as neural networks). Fur-
ther development of this system will be based on populari-
ty among users and the number of their contributions to
the online library of experiments.
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