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Prop-planeis an absolutely unique flying
vehicle. Prop-plane combines the advantages of a plane
and a helicopter. It is much faster, more maneuverable
and more economical. Moreover, it has an ability to
hover in one point. The prototype doesnot require any
runway to take off or land. It just takes off vertically
and then flies forward like an airplane. Prop-plane has
two propellers on the both sides of the fuselage which
rotate in opposite directions. It also has wings which
can be easily folded.

and the other one gets back into the fuselage, while the
wings turn parallel to the ground. Then the prop-plane
continues
flying
like
an
airplane.

It is noteworthy that the engines are able to
rotate not only parallel to the fuselage but
perpendicular to it. It makes the aircraft more
maneuverable.

First, the engines are perpendicular to the
ground,and the wings are folded which allows the propplane to take off vertically. When the prop-plane is at a
certain height, one engine turns parallel to the ground,

It is expected that the prop-plane will be able
to fly at a speed of up to 300 km/h, carrying
anadequate load of up to 2kg. Note that a quadcopter
of the same size will fly the distance of 15-20 km,
whereas the prop-plane will fly 100 km, because it
uses the wings.
In the future,I am going to enlarge this model
to the size of an airplane which will be able to
participate in different rescue missions, carry people
and heavy loads.
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Current problem and introduction

Today the hardware and software capabilities of portable devices (such as smart phones and tablets)
are extremely limited in comparison with, for example, a home PC.
I have developed a cross-platform software for the realization of the cloud ecosystem with
virtualization of most modern operating systems. The ecosystem means the hardware and software
environment of the user, which becomes a "cloud" due to the use of remote computing power. This
software can enable any user to go beyond hardware and software limits of the device he/she uses.
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Realization

The main aim of the Geneces project is to bring the speed of cloud computing to its native use case
as close as possible, even the user uses mobile internet connection. For that purpose, I developed
two special remote control protocols: «Office Edition» and «Gaming Edition» protocols and
configured the hypervisor and the remote server OS. When creating remote protocols, I introduced
some algorithms to increase the speed of interaction between the remote server and the client
device.

2.1 «Office Edition» protocol:
The following components and algorithms have been introduced forfast work of the «Office Edition»
remote control protocol:
o

o

o
o

o

«Smart» transfer of the changed image sectors. The essence of this algorithm is to transfer
only the changed parts of the image. Parts can be transferred by rectangles of different sizes
according to the principle «the smallest quantitative and qualitative composition of the image
packages».
Dynamic change between compression JPEG (graphic representation) and ZLIB (text),
based on the analysis of the above sectors. It was experimentally established that these types of
compression are best suited for sectors with text and image, respectively.
Smart distribution of network speedsbetween sessions of running remote control
protocols.
Automatic adaptation of the resolution of the remote screen. For example, if you connect
your smartphone to Geneces, remote operation system instantly configure the screen resolution
like on your device.
Possibility of interaction client USB and USB OTG devices with a remote operating
system. This capability enables you to use the USB-input devices or USB-drives in the remote
operating system.

2.2 «Gaming Edition» protocol:
For the implementation of the protocol has been taken a part of the "Office Edition" protocol, which
is responsible for the client-server interaction. x264 and x265 library with embedded algorithm
«Motion compensation» were used for image transfer. This protocol also works cross-platform, but

requires the client device faster access to the Internet. When using the mobile Internet is enough
quality of 3G or 4G (preferred).
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Conclusion

The use of the Geneces system enables to increase a computing power of the device by several
times. For example, a typical tablet computer with moderate technical characteristics can have a
power of a modern PC. The users of the Geneces project can develop the potential of their devices
by using mobile internet technologies. These technologies are developing rapidly worldwide. In most
developed countries, the third and the fourth generation of mobile communication systems have
already been introduced. Thanks to these technologies, it is possible to implement this project in the
mode of comfortable use. One of the main advantages of the Geneces project is complete server
automation. Users need to make just a few clicks to switch from one operating system to another
one. They have a large selection of various modern operating systems. As a result, the cost of a
modern compact device, such as a smart phone, a tablet or an ultrabook, becomes much lower
because the cost of components in desktop variations on remote servers is much lower than those in
mobile solutions.
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Introduction

Spectroscopic analysis is one of the most used methods
for qualitative and quantitative analysis in several
science areas, like chemistry or astrophysics. Each
element emits a specific spectrum (when excited),
which characterizes it. By splitting up this emitted light
of excited samples, it is possible to distinguish the
different spectra of the compounds and to draw
conclusions on the substances in the sample. Combined
with a flame, which excites the atoms of the sample, a
simple and precise method for analyzing samples of
alkali and earth alkaline metals results.
The aim of this project is the construction of a flame
spectrometer, which can determine the compounds and
the concentration of unknown samples consisting of
alkali and alkaline earth metals. The spectral resolution
and the photosensitivity of this device have been
optimized.
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Measuring setup

The sample is obfuscated pneumatically and guided
into the flame. The excited atoms emit light, which gets
into the optics of the spectrometer, where it is collected
by two plano-convex lenses and projected on a selfmade adjustable slit.
After passing the slit it is parallelized with a camera
lens and split up by a diffraction grating. The
measurement of the light is done by an image sensor
from a DSLR camera. With the obtained data a plot can
be created (Fig. 3) and the single compounds of the
sample can be analyzed. Later, a program can match
the determined wavelengths with a database and
identify the compounds of the sample.
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Results

The spectrometer reaches a very good spectral
resolution, about 0,3 nm. This is apparent from
measurements in which the both Sodium D-lines can be
observed. These have a wavelength difference of only
0,6 nm.
Due to this, the distinction of several spectra is accurate
and allows a precise qualitative measurement.

Fig. 1: Measuring setup

Fig. 3 shows the plot of the analysis
of a sodium/strontium sample, in
which the different compounds can
be distinguished well, although
the wavelength of sodium (589 nm)
and strontium (606 nm)1 are rather close
to each other (about 17 nm).
The dependence of concentration and
light intensity passes over from linear
growth in nearly logarithmic growth,
as suggested in Fig. 4. That means that
quantitative measurement is
possible, at least in lower areas
of concentration (< 1 g/l).

Sodium (589 nm)

Strontium (606 nm)
(650–700 nm)

Fig. 3: Plot of a sodium/strontium sample

Also, very low concentrations
can also be determined. Concentrations
of lithium, which fall below 0,2 mg/l
can still be determined.
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Conclusion

In conclusion it can be said that this
spectrometer reaches a good
spectral resolution, which allows
a precise qualitative measurement.
The quantitative measurement is also
possible and allows the use for accurate
chemical analyzes.
Particularly the high spectral resolution,
as well as the adjustable slit, shows the
far advanced optimization.

Fig. 4: Plot of the intensity several lithium samples
with various concentrations
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SHORT INTRODUCTION

EXPERIMENTAL METHOD

Most of all people prefer to have a thin body, but in this
modern era- where all food becomes more and more
delicious and harder to deny- and more over because of
the technology, some people become lazy to do
exercise, this can cause an increase in obesity disease.
But not all of the Technologies are bad for Humans,
take an example, for the problem above, I can make use
of our technology, to make a reminder or a control how
to make our body ideal with OCa Application in
Android by looking at the calories in our bodies.

Calorie is everything when it comes to how much
weight you lose, if you consume less than you burn
over time you lose weight. The opposite is also true.
If you consume more calories than you burn, you
gain weight. So In OCa App, this App calculated
user’s calories first, and then when users do an
activity, it will calculate whatever the users add or
burn calories in their body.Using Android Studio
and SQLite to make the program,
KEYWORD

RESULT
The formula used in an application OCA is taken from
several sources that have been experienced in
calculating the calories in the human body. After the
survey, it showed that 70% of respondents managed to
lose weight in two weeks, so it can be ensured that the
application OCA can accurately calculate the number
of calories.
CONCLUSION
Using these applications regularly, users can know the
calories and an ideal weight and lose weight by 5% of
respondents in two weeks. To support weight loss still
in balance and composition of the foods eaten, we can
take the benefit from OCa application.

PURPOSE
The purpose of the application is to make people who
use this application be able to control their calories in
their bodies, so they can make a weight loss, and still
stay healthy through the process of weight loss.

Calories, weight, Obesity, Food, Development
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One of the greatest breakthroughs in mathematical
computation in this century has been the realization that
even the simplest of dynamical systems may behave
extremely unpredictable. Chaos theory exhibits a great
sensitivity to initial conditions that a mere slight of
difference on the input, will result to a widely diverging
output. Chaotic computation literally scrambles bits
that it appears to be nonsense and static, regarding to
its high frequency and increasing speed in bifurcation
within its chaotic regime. This is what encryption finds
chaotic computation most useful to conceal messages,
by thoroughly destroying the relationship between its
input and output. Despite its seemingly randomness, it
has a deterministic nature, regarding its fractal selfsimilarity from iterations, also helps the necessity of
decryption. Another important factor that has to be
considered is its speed, which is inversely proportional
to its strength. This is why I have decided to apply the
mathematical and exploited chaotic equation, which its
simplicity is to assure the speed effectiveness and its
dynamical unpredictability for the strength
effectiveness, to encryption. However, converting
mathematical chaos theory into an electronic circuit has
also found itself troubles.
Boolean networks consist of randomly connected
nodes, each of which has a binary state: on or off (1 or
0), which simplify the treatment of highly nonlinear
systems. The state space of deterministic boolean
networks with synchronous update is, however, finite,
and thus, they cannot exhibit chaotic behaviour, as
defined by an exponential sensitivity to initial
conditions. One way of recovering non-periodic
behavior is to update the state of the Boolean elements
in an, at least seemingly, random order, in which chaos
theory can be utilised. The chaotic binary state, I
hypothesise, can be projected into logic gates electronic
circuit for encryption.
For its efficient security assurance, further security
analyses are to be carried out. First, avalanche effect
analysis, to verify its exhibition of chaos’ most
prominent feature that is its sensitivity to initial
conditions by how the input value should produce a
completely different and widely diverging output even
a single bit is altered. Subsequently, for its
determination of chaotic region, its bifurcation diagram
is to be shown as the visual analysis; whereas for the
mathematical analysis, the Lyapunov exponent is to be
tooled. Last but not least, time complexity to guarantee

how fast mode of communication it can be. On the
other hand, the practical prove as to if the encryption
works, will be carried out in a simulator program.
Keywords: chaos theory, encryption, boolean algebra,
security analyses
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Cloud Computing is a newly-developed technology for
complex (distributed) systems which defines services
of massive proportions that are shared between
numerous users. This term may also be defined as a
way of using computational resources in which
dynamically scalable and often virtualized resources
can be provides as a service via the Internet. Many
companies deliver services by means of the Cloud. The
most known are: Google (Google Drive), Microsoft
(Microsoft SharePoint), Salesforce.com etc.. There are
three main models of service in Cloud Computing:
Platform as a Service, Infrastructure as a Service and
Software as a Service. IaaS is the basic model, and
every higher model is abstracted from the details of the
lower models. Other models of service include:
Strategy as a Service, Collaboration as a Service,
Business process as a Service, Database as a Service
etc.. There are also three main types of Clouds: Private,
Public and Hybrid Cloud. The Private Cloud is a Cloud
based infrastructure which is operated for one
organization individually, whether it is operated
internally or by a third side and hosted externally. The
Hybrid cloud is a mixture of the previous types of
Cloud.
In the case of providing secure user access and secure
data transfer in a technology like Cloud Computing, the
authentication is a very important issue. Most simply
said, the authentication is identification plus
verification. An identification is a procedure in which
the entity provides a certain identity, while verification
is the procedure by which means that the claimed
identity is confirmed. Therefore, the credibility of an
authentication procedure relays on the accuracy
of the verification used. The Hybrid type of
Cloud is the most vulnerable one when the
security identification and secure transfer of
data are concerned. The authentication protocol
that is used recently in Cloud Computing is SAP

(SSL Authentication Protocol). The SSL authentication
is a mutual authentication process in which both sides
authenticate each other by means of verifying the
provided digital certificate. In technical terms this may
apply to the Client (a web browser or a client
application) and the server (a web-site or a server
application) in which case the server also authenticates
itself to the client via verification of the digital
certificate which is published by a certification
authority (CA).
The Identity Based Authentication protocol is a new
and experimental way of securing the users data and
credentials. The Identity based authentication consists
of an Identity Based Encryption method and an Identity
Based digital Signature. The authentication protocol is
analog to a TLS that uses a RSA algorithm for the key
exchange.
When those two methods are compared, the SSL
authentication has shown not to be appropriate for
Cloud computing due to its Public Key Infrastructure
implementation and immense calculations that are
brought in by the digital certificates, which are
excluded in the Identity Based Authentication scheme.
In this context we will explore an authentication
scheme that looks into the hierarchical structure and an
authentication that supports the same structure in the
Hybrid Cloud. This authentication is the Identity-Based
Authentication for Cloud Computing (IBACC).
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Introduction
The so called „Smart Home” project was founded
aproximately 5 moths ago. The main purpose of this
project, as its’ title says, is building a home which is
totally supervisable through our smartphones. Our
system is based on a Raspberry pi 2, and will be
presented on a wooden scale model. SmartHome can
thank its existence to smartphones, so the guard
application was written in android, for android
smartphones. In the past, this application used to be
replaced by a website hosted by an Apache server.
Unfortunately, the website brought up several
problems, and its hosting took up a large amount of
processing power. The attempt to use two raspberries
would have seemed like solving the problem, but in
reality, it only brought up more problems in
communication. Porting to android widened our range
of possible upgrades, and offered a larger problem
solving opportunity.
First of all, the most problematic element of the website
was the MySQL database. This database had more than
ten tables, filled up with thousands of lines. These
tables stored every single data from lamp switching to
temperatures. Surely, the database was more efficient
in storing the data, but was really backfiring at its
speed, taking more than 1 second to read the last lamp
switching data. Giving up the possibility of storing the
data, the MySQL database was replaced by python
socket servers. These servers are responsible for
everything, from data sendig to picture taking.
Currently, the SmartHome system has the following
features: Lamp-, relay switching, movement detection,
IP Camera, bell, bell camera, door-, window state
detection, music player, thermostat handling and last
but not least, a log-in module. Every feature is hosted
by a server, which are all run on the raspberry, besides
the login-server, a.k.a. “Main Tunneler”, which is
hosted on an external server 24/7, and makes the users
home accessible from wherever exists an internet
connection. Every user has its own personal User
Account(s), which stands of a username and password.

Login module/activity
This is the module that shows up, whenever the user
decides to launch the so called “Smart Security”

application on their smartphones. Once open, a logo,
two text areas and a button appears. These text areas
will contain the username and password typed in by the
user. When the button is clicked, the Java activity in the
background connects to the data server, the main
tunneler, and sends a login request. If the username
exists, and the password is correct, the login procedure
will succeed, and the user will be redirected to the next
platform, else, the user will be notified of the failure
and shown an error message.

Sensors
The scale-model contains several sensors, such as
magnet-sensors, above the door and the window.
Through these elements we can follow the status of
doors and windows, if they are opened or closed. Two
temperature-sensors are built in as well, which digitally
transmit the temperatures both from outside and inside.
The temperatures are visualized in Celsius on your
phones’ display. Besides these, the security of our
system is also very important. The Infra-Red motionsensors are monitorizing every movement is the house,
or in this case, in the scale-model. These data, more
precisely the date, the exact time, and the place of the
movement is appearing in every case on the display of
your phone. In order to present the lamp switching
feature, we have built in LEDs which represent high
capacity consumers. These LEDs function only on
3.3 V, but this can be solved easily by a so called relay,
which is able to control 220 V by using just 3.3 V. Our
modell contains one of this as well.

Security Alerter
The security alerter is responsible for notifying the user
about every transgression. Enabling this feature starts
the SmartHome Notification server. If the security
alerter is enabled, every movement, window-, dooropening will trigger a notification, and the application
will notify the user about the transgression. The bell
also takes part of the security alerter feature, although
this cannot be dis- or enabled. In case of bell ringing,
the user will be notified about the event, and will be
sent a picture of whoever was standing in the door at
the time of the bell ringing.

The “Command Room”

The “Command Room” is the main activity of the
application. This is the activity that the users get
redirected to if the login procedure was successful. This
consists of several ImageViews, which redirect to the
activity set to them, for example a lamp stands for lamp
switching, the musical note stands for the music player
and so on.
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Side Note
The “Thermo-Room”
Today, every home has a separate heating system with
a thermostat. With the help of this element and our
system, the regulation of our home’s temperature can
be easily solved through our smart-phones. By clicking
on the thermostat, the user gets redirected to the
“Thermo Room”. This is the room, which consist, of a
thermostat, and a “+” and a “-“ button. Clicking on
these we can reduce, or increase the base temperature
set to the room.

The “Camera Room”
By clicking on the camera, the user is shown a list of
available IP cameras. Clicking on one of the available
cameras, triggers a new activity, which instantly shows
up. This consists of a livestream, four arrows, and a
save button. By pressing the arrows, the users can move
the camera. This offers a 360° view coverage of the
room. By pressing the save button the user can save the
that present moment.

The Website
To make our system more userfriendly, we made a
webpage for costumers. The aim of this webpage is to
help new users to create their own SMART-Home
system. Right after opening the webpage, the new user
has to enter his or her username and password. After
this step the webpage displays a 20x20 table, on which
the user can build the specific home using walls, doors
and other basic things. This can be done on 5 floors.
After this, every sensortype or controllable element can
be put down and be named as the owner wants. When
the user finishes desiging his SMART Home the user
my click ont he GENERATE button which generates a
file, consisting of the numbers of the elements and their
names. This .txt document has to be uploaded to an
online server, using the same website. From the server
the SMART-Home system gets the file and then „et
voilà”, the system is totally complete, with the users
preferences.

Conclusion
In conclusion, we succeded in creating a cheap, but
trustworthy system, and we also widened our
knowledge in programming and engineering.

The physical side of the project was mainly assambled
by my must be mentioned partner, Róbert – Mihály
Budai, who has done all the cabling and sensor
mounting, and also, he designed the website! The
programming side was mainly written by me. Our work
can hardly be separated!
Thank you for your attention accorded.
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3.1.1 The purpose of the investigation
Have you ever woke up in the morning and wonder how would it be if you would have your own
personal autonomous robot? Well I have and ever since I tried to create it. So, the purpose of this
investigation is to demonstrate the creation of an innovative prototype for an autonomous car
which is automatically controlled by an embedded electronic system containing a smart logic behind
for driving the mechanical components, as well as an intelligent mobile app for the users’ interface,
all integrated in a smart car called “Io”. Environment sensing, trajectory planning and feedback is
supported through continuous monitoring and smart control of dedicated sensors.

Method of the investigation
When I started working on this project I have found out from my research the fact that car
producers like Lexus, Mercedes, Audi or Nisan have already thought of this. They have hundreds of
people that are coming up with ideas and they almost realised to create a driverless car. Though
they have been working on this for over 8 years they didn’t manage to make a total autonomous car.

So, with this in my head I have tried to create a prototype for such a car. My idea of what it should
be like can be seen in the scheme above. Though it sounded pretty easy in theory, the practical
implementation has required to overcome a number of hardware and software challenges.
The first one I faced was the fact that in order to create a smart car the most important thing to do is
to make it autonomous. To do that, the processor needs to know exactly where the robot is at any
time. The solution I found for this problem was to add a Hall Sensor to one of the wheals along with
two magnets. This way the robot is able to measure the distance it made since it started moving and
to calculate the speed of the car at any moment. This two can be done using two simple formulas
(the distance = number of rotations*length of the wheal; speed = distance/time).
Next thing on my list was for the robot to be able to turn on/off its lights only when needed, in order
to save some energy. For this I used a photocell and some LEDS as lightning. After this was done I
figured that a real car has signalisation lights and I attached some more LEDS for this.
The third thing is the fact that a smart car should never hit an obstacle no matter the direction it
comes from. So I attached 4 Ultrasonic Proximity Sensors that have a wide angle(±90°), thanks to the
4 ServoMotors that they are attached to.

To control all this components I had to use two Arduino boards that use a I²C protocol to
communicate one with the other. Besides this, to command the master board I attached a HC-06
bluetooth module. Using it the two Arduinos get a command from a smart phone and turn it into an
action.
The mobile application was created using MIT App Inventor and it has more options like: driving the
car, creating a new route, set the bounds of the route etc.

Results of the experiment
The prototype seems to be acting pretty good in the tests I made. I measured some of its parameters
and the only problem I seem to face till now is that the batteries don’t last more than one hour, but
this can be fixed by changing the alimentation.

Conclusion
The experimental set-up and the tests have shown that “Io” is a reliable test bed for a future
generation of smart cars and autonomous robots.

The evolution of the climatic characteristics under the influence of solar
radiation
Student: Varvara Dragos
Coordinating teacher: Teodorescu Gabriel
“Avram Iancu” Theoretical Highschool

Abstract
During the last few years, the study of
climatic changes has become an intensely
scrutinized and debated topic within the
scientific community in the field. The
importance given to recent climate changes is
due to the fact that they produce negative
effects on natural ecosystems and on society,
being caused by the global warming. The
increase of the air’s minimum and maximum
average temperature has been confirmed by
numerous studies from different regions of the
world.

The object of research
The
evolution
of
climatic
characteristics (temperatures) near the city of
Cluj-Napoca is determined by the solar
radiation influence (length of Sun brightness,
SSN, Wolf number and solar cycles). Their
knowledge has applications in architectural
systematization, photovoltaic systems and plant
growth patterns. The study refers to the
problems of the climate variability system of
the given area. The phenomena that occur
during CMEs are quantified by the number of
sunspots or the Wolf number. We tested the
studied parameters using the Meteotest
software.

Materials and Methods
The climate in the area is influenced by
radiation-related, dynamic and physicalgeographical factors, being specific to the
North-Western region of the country. The
characteristics under analysis were: air
temperature, time-length of Sun brightness and
the number of sunspots. The meteorological
station of Cluj-Napoca is situated at

approximatively 46047’N/23034’E at a height
of 414m.
By using mathematical statistics in order
to identify the most suitable trend, we tested that
square linear model, the exponential model and the
polynomial model. We calculated r2, the
determining coefficient, the absolute average
percentage error, the absolute average deviation
and the square average deviation. Data were
taken from:

http://www7.ncdc.noaa.gov/IPS/mcdw
/mcdw.html; http://www.meteoromania.ro; The
Exploratorium’s Guide to Sunspots; RWC
Belgium World Data Center for the Sunspot
Index; NASA Solar Physics Sunspot Cycle
page and Table of Sunspot Numbers by month
since 1749 CE

Conclusions
The variation in air temperature points
to clear tendencies towards the increase of this
variable due to solar activity and these
tendencies have proven to be significant from a
statistical point of view.
By employing statistical analysis we
tested the various models and the relationship
between temperature, time-length of Sun
brightness and the number of sunspots, in
relation to the solar cycles.We highlighted the
periods of excessive or insufficient amounts of
annual average solar radiations and
temperatures in comparison with the multiannual average. We have tested the
homogeneity of time sequences regarding
global solar radiation throughout the period of
solar cycles by using the normal standard
homogeneity test (TOSN).
Length of Sun brightness – x (1989,
2000) [*]

Temperature – y (1993, 2006, 2015)
[**]
Number of sunspots - z [**]
Level of significance - [*,**,**]
The climatogenetic factor that
influences and determines the formation and
evolution of the processes in the terrestrial
atmosphere is represented by the sun (the
parametres being solar radiations, time-length
of Sun brightness and the number of sun spots).
According to the data gathered during
the period under analysis we have noticed that
the polynomial model, the square model and the
linear model (according to values of r2) are the
most suitable for the evolution, time-length of
Sun brightness and temperature. According to
the standard homogeneity test, the temperature
exhibits increasing tendencies although solar
radiation manifests slightly decreasing
tendencies and the number of sunspots is rising.
According to the regression line there was no
indication of significant variations with regard
to the sequences of data, although some
oscillation was present, yet the statistical
models become much more complex.
We attribute the increasing temperature
to solar activity and it is not uniform, but
subject to significant variations function of
solar cycles. By using the Pearson correlation
we have pointed out that there is a solid link
between the parametres under analysis.
Temperature variations registered in recent
years, variations from the multi-annual average
temperatures, are the result of solar radiation
activity and natural climatic changes. The
process by which the Sun exerts its influence
cannot, however, be clearly outlined.
There is a correlation between Wolf
number and atmospheric nebulosity causing
temperature variations, so that a high number of
sunspots (CMEs), determines minimal
nebulosity and very high temperatures, and
vice-versa.
The effect of solar activity on the
decrease or increase of insolation weathering
becomes manifest through changes in
temperature, there being a correlation between

temperature and Wolf number. By testing
software such as Meteotest (data at
international level) with regard to the
parametres under analysis we have discovered
that some variables are either overrated or
underrated in what concerns their value, but
they fit according to existing data, there being
either a positive trend (for temperatures and
sunspots) or a negative one, for the number of
insolation weathering hours and thus for global
solar radiations. The increase in atmosphere
temperature also comes as a result of anthropic
causes which lead to climatic changes and high
temperature oscillations from the annual
average.
Consequently, it may prove impossible
to classify the real causes of oscillation in some
climatogenetic parametres, as their root may be
either in solar activity or in pollution.

The Computer Program for Solving Tsume-Shogi
Student: Aleksandr Suppes
Supervisor: Dmitry Shtukenberg
Laboratory of Continuous Mathematical Education, Saint-Petersburg, Russia, suppes98@mail.ru

The purpose of the investigation
Shogi is a Japanese chess-like game. However, unlike chess, humans still beat computer in shogi. So, the problem
of developing programs playing shogi is of a great interest in Computer Science. The program developed is able to
solve some sorts of tsume-shogi problems (the forced checkmate problems).
4

Brief description of tsume-shogi

5
Shogi in general resembles European chess, however it has several important differences. The game is played
on 9*9 field, the pieces are weaker than the chess counterparts (e.g. knight has only 2 fields, where it can go, in
comparison with 8 fields of chess knight), but these details are not very important for computer and do not make the
game more complicated. The major difference is that pieces taken from the enemy are not removed from game, but
can be taken “in hand”, and later any of them can be placed at any position on the field. This increases the number
of variants and makes computer analysis of position much more complicated.
6
As in European chess, shogi has a big volume of different debut strategies, problems etc. One of the most
important shogi problems is tsume shogi: problems on forced checkmate. In this kind of problems you need to
checkmate your partner, and each your move is to be done with check. Analysis of tsume shogi is much simpler than
that of shogi game in general, so we choosed this problem to simplify our task.
7
Description of the program developed
8
The program developed is able to solve any tsume shogi problem. The algorithm searches the solution by
traversing the tree of possible moves. The program has user-friendly interface, able to draw and edit shogi positions
in graphical form.

Conclusion
We developed a program that can solve some shogi-related problems. The program is not very fast (this is due to
the number of variants that should be analyzed in shogi position), and it poses a challenge to improve the speed
of the program.

MINIMUM VOCABULARY LANGUAGE PRACTICALITY AND DESIGN: M
Matija Čupić
Supervisor: Nikola Srzentić
Regional Centre for Talented Youth Belgrade II, Belgrade, Serbia, matija.cupic.97@gmail.com

1. Introduction
Today, the majority of programming languages have
vocabularies between 20 and 100 words. Ones with
30 to 50 make up the most of that majority. The 80
to 100 segment is populated mostly by .NET
languages due to their extra contextual keywords,
while the 50 to 80 interval is very sparse. At the other
end of the spectrum, languages with less than 25
keywords are practically non-existent. Esoteric turing
tarpits are the only representatives. They provide
very little practicality and are often used only as a
proof of concept or as an example.
Archaic languages, such as ANSI COBOL and
SystemVerilog have a relatively high amount of
keywords. Their vocabulary size is multiple times
larger than of any modern language, having more
than 300 reserved keywords.
Exploring the practicality of minimal keyword
languages beyond turing tarpits is the purpose of this
research. The goal is creating a practical
implementation of a programming language as well
as developing a specific IDE supporting the minimalvocabulary notion.
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2. Method of investigation

Data about keyword density was extrapolated from
the specification of some of the most popular
languages.
Samples were taken from a selected few of the most
active public GitHub repositories to form the basis for
the analysis of the relationship between the keyword
count, size of the project and popularity of the
language.

9.1 2.1. M Language

4 data types: number, string, boolean, list. All of
them are nullable

Expressions: addition, multiplication, power
(raising a number to a certain power), equality and relational

Unary operators of boolean negation and negative
number prefixing

4 built-in functions: println (prints text in a new
line), print (prints text), assert and size (returns the size of a
list)

Dynamically typed variable system with flexible
assignment and lookup

User defined functions

3 control flow statements: if and the for and while
loops


Variable scope: all control flow statements have
their own scope (unknown variables are looked up in the
parent scope); functions have a separate private scope

The language itself distinguishes two valid syntax
flavors: “compact” and “expanded” versions. The
“compact” has only several characters and is
designed to be as compact as possible. The latter is
C-like and is designed to be familiar to most people.
ANTLR was used as a parser generator. It serves both
as a lexer and a parser and is in almost every way
superior to the outdated YACC/LEX toolchain which
was the alternative.

9.1.1 2.1.1. Lexer
During the design process the exact value of
keywords fluctuated between 8 and 14, in the end
finally setting on 11 (4 are scope identifiers). There
was a dilemma about scoping in the language. Two
options were present: implicitly and explicitly
defining scopes. The implicit scope option was
chosen because it allowed the language to be even
more compact removing the need for scope symbols
(tokens). Being unable to define custom variable
scopes further simplifies the language and reduces
the possibility of memory leaks.

9.1.2 2.1.2. Parser
Every M script is treated as a block of code. It
consists of one or more statements with each being
terminated by a semicolon. The statements can be
recursive and are designed to be as flexible as
possible. They can consist of one or more
statements, as well as of only variables.

9.1.3 2.1.3. Abstract Syntax Tree
Instead of representing the lexer recognized tokens
in a flat list, the language builds an Abstract Syntax
Tree (AST). This approach allows not only better flow
manipulation and easier interpretation but also
provides good debugging capabilities of both the
language and scripts written in it.

9.1.4 2.1.4. Interpretation and evaluation
Since M is designed to be dynamically typed, a
generic value type which gets checked and operated
at runtime is implemented. It’s later broken down to
the appropriate value type (number, string, boolean
or list).
Every value belongs to a scope. Scopes can be
nestable. When execution exits a scope it
independently handles releasing reserved resource

while prioritizing scopes which are leafs in the scope
tree structure
A function class was created to encapsulate a series
of statements which represent a user defined
function. It resolves the self-scope autonomously.
Script interpretation is implemented using a visitor
pattern. This means that the syntax tree is abstracted
from the implementation, providing added flexibility.
Every statement is a node in the AST and the
variables themselves are leaf nodes. The nodes are
visited by the walker which walks upon nested
statements if any, or interprets and evaluates the
statement if there aren’t any.
The M language breaks on the first occurrence of an
exception in runtime.

9.1.5 2.1.5. Interoperability
The language is designed to lean on the class libraries
of the platform it’s being executed on, meaning it can
access any function already in the “host” language
(C#, Java, Python, JavaScript) library. This research is
oriented towards implementation in the Android OS.

2.2. M – IDE
9.1.6 2.2.1. Design
MIDE itself is designed to be as compact and practical
as possible. It splits the screen into two segments:
the code view, and the input entry method.
CodeView has two distinct modes that can be
seamlessly switched to and from by swiping. One
mode displays the “extended” version of the code in
C-like syntax, while the other offers a more compact
version which is less human readable but much more
compact.
The IME adopts a design similar to the code view and
has two swipeable modes. The “smart” and “dumb”
code entry modes.

9.1.7 2.2.2. Functionality
The CodeView compact mode shows the code in
compact form by using only a limited number of
symbols to denote keyword tokens, making it more
esoteric but useful in environments which have
limited view space.
The “dumb” IME shows only the symbols allowed in
the language. Depending on the CodeView mode,
that might be the keyword list or the symbols used to
represent them.
On the other hand, the “smart” IME shows several
buttons representing contextual groups of tokens.
Different tokens are entered by pressing buttons a
different amount of times. This design further
optimizes the experience for the mobile platform and
produces a more practical, clutter-free UI.
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3. Results

The uniqueness of the language is seen in its one of a
kind specification and tie-ins with other platforms.
The unique design is synthesized from the results of

the analysis of the impact of language vocabularies in
other languages.
It’s designed to be used alongside its companion app,
the MIDE. Together they offer an elegant way of
writing small projects with minimal effort by reducing
the amount of code needed to enter and by
providing a “smart” IME. It also allows the developer
to use some of the already written Android libraries.
The language is ideal when developing small proof of
concept projects in the smallest timeframe possible,
or when unable to use your laptop or desktop PC, but
having the need to test something.

11

4. Conclusion

From the analysis of the research results it can be
concluded that there is practicality to be found in
minimal vocabulary languages, if executed properly.
Their use is not limited to just being esoterical turing
tarpits.
While severely lacking in many aspects, compared to
languages with higher keyword density, it can be
seen that they are capable of being used for creating
quick “gists”, proof of concept projects and especially
when developing on a limited platform – mobile.
The research can be further extended by improving
the IDE offering better debugging capabilities and
other functionality.
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1. Introduction
Human-machine interface is field of computer
science that researches new ways for people
(users) to interact with computers and r everse.
Now days scientist are researching virtual
reality, EEG sensors, in field of medicine
interface for control of robotic wheelchair and
visualization of medical data in virtual
envir onment. Based on previous researches I
came up with the idea of making the Game Suit.
The role of Game Suit is to increase the feeling
of immersion while playing a game by
simulating in game haptic feeling. It can also
collect data while the player is playing the
game and process it and display it in game or
on the suit. So it incr eases interaction between
human (player) and computer (game).

2. Method of work
Game Suits parts are Arduino, TENS signal generator,
electrodes, pulse sensor, relays, bluetooth module
and displays. Arduino MEGA 2560 is controlling all
the parts of the suit. TENS (Transcutaneous electrical
nerve simulation) signal generator makes signal witch
stimulates muscles. TENS signal is a high voltage
pulse that is spread by the electrodes and activates
mussels. Relays path the signal to stimulate the right
muscle. Smart phones or PCs connect to the Game
Suit and send data via bluetooth using HC-06
bluetooth module, so it is easier for player to move
around without worrying about pulling out cables.
Games connect to the suit using my API for Unity 3D
game engine. API support both Android and Windows
platform. Because Unity does not support bluetooth
on Android I wrote Android native plugin to allow my
API to use bluetooth.

Picture 1 - Connection between Unity Android game and
the Game Suit

For games that don't support API can use application
that connects to SQL base or connects to the game
using the TCP socket and gathers data and sends it to
the suit. I have made a plugin for Counter Strike
Global Offensive that stores hitbox information on
the SQL base. Game Suit interface application
connects to the SQL database and as described
gathers and sends data do the suit.

Picture 2 - Connection between Counter Strike Global
Offensive game over the SQL base

3. Result of work
Player would put on the suit and connect it via
bluetooth, and run a game. Suit will immerse player
in virtual world in field of physical feeling. Suit will
measure players stress and change the way the suit
works. It will also send that data to the game and it
will react differently based on the value. Game could
display it for example blur the screen if player has
stressed out or activate other functions of the suit
like vibrating motors or display something on 8x8
display.

4. Conclusion
The whole idea is to engage research in field of
connecting machines with human body where
machines can generate some signals and control
some pats of human body. In future that kind of suit
could control lower limbs so the user could walk
again. Future versions of the Game Suit would have
conductive fabric witch will replace uncomfortable
wires and electrodes. Conductive fabric allows much
more electrical power lines and much more flexibility
unlike using classical electrical wires.
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Abstract: Tin based Oxides and Sulfides as Anodes for Lithium-ion Batteries
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(a) SnO2-SnCl4; V= 0.005-3.0V

1.

The purpose of Investigation

Lithium-ion batteries (LIBs) are important as a
portable source of electrical energy. However, the
graphite anode present in the commercial LIB has a
low practical capacity of 300-320mAh g-1. Tin based
materials SnO2 and SnS have attracted huge attention
for anode research due to their high theoretical
capacities of 791mAh g-1 and 782mAh g-1
respectively, easy preparation through extraction from
cassiterite ore, and high energy densities. However,
these materials still suffer from poor cycling
performance, especially when cycled above 1.0V.
Therefore, the aim of the research is to prepare SnO2,
SnS, via novel methods to obtain anode materials with
both high capacity values and good capacity retention.
2.

Method of Investigation

Preparation temperature and preparation chemicals are
identified to be key factors to affect capacity and
capacity retention of anode materials. Based on
literature studies, a novel method of preparing SnO2
using SnCl4 at a low temperature of 180 ̊C via the
molten salt method (MSM) is adopted. To find the
optimal cycling performance, a wide range of
temperatures, 150 ̊C to 240 ̊C, is chosen in the
preparation of SnS material using the solvothermal
method.

Fig. 1(a): Galvanostatic Cycling: Capacity against Cycle
Number plot of SnO2-SnCl4, cycled from 0.005 to 3.0V,
current rate: 100 mA g-1

Among the range of the temperatures studied, SnS
prepared at 180 C
̊ via the solvothermal method
showed unprecedented electrochemical performance,
as seen in Fig. 1(b). The prepared SnS material
displayed a high reversible capacity of 1131mAh g-1,
and a very promising capacity of 1066mAh/g after 30
cycles. Thus good capacity retention of 85.3% is
achieved over 30 cycles. The capacity values obtained
are approximately 3 times the practical capacity of
graphite anode material.
(b) SnS-180˚C; V= 0.005-3.0V

From the prepared samples, several methods of
characterization were carried out: X-ray diffraction to
determine the purity of the samples, Scanning Electron
Microscopy to find out the morphology and particle
size, Cyclic Voltammetry to understand the reaction
mechanics and potentials, as well as Galvanostatic
Cycling to obtain the capacity and capacity retention
values.
3.

Results of the experiment

Galvanostatic cycling studies in Fig. 1(a) show that
prepared SnO2 material exhibits a high reversible
capacity of 1056mAh g-1, and a capacity retention of
44.9% over 50 cycles. Hence, significant capacity
fading is still noted. However, this has still been found
to be a significant improvement from literature on
SnO2 nanoparticles.

Fig. 1(b): Galvanostatic Cycling: Capacity against Cycle
Number plot ofSnS-180 C
̊ , cycled from 0.005 to 3.0V;
current rate: 60 mA g-1

Analysis of the above good results are conducted via
the Scanning Electron Microscope (SEM) technique
and Cyclic Voltammetry studies.

(a) SnO2-SnCl4; V= 0.005-3.0V

(a)
~200nm

(b)

(b) SnS-180˚C; V= 0.005-3.0V

~2µm
5µm

(c)
Fig. 3: Cyclic Voltammetry: (a) SnO2-SnCl4, cycled from
0.005 to 3.0V; (b) SnS-180 ̊C, cycled from 0.005 to 3.0V;
Scan Rate: 0.058mV/sec

~100nm

200nm

Fig. 2: SEM Images: (a) SnO2-SnCl4; Bar scale: 100nm,
with magnification of 60000x (b, c) SnS-180 ̊C; Bar scales:
10µm and 500nm respectively, with different magnifications
of 5000x and 100000x respectively; Numbers above bar
scale represent length of white line.

The SEM image in Fig. 2(a) of SnO2 above show
agglomerations of particles in the nanometre range.
The SEM imagesin Fig. 2(b) and (c) indicate that the
prepared SnS exhibits a structure consisting of
microspheres constructed via nanoflakes. The high
capacity values of both SnO2 and SnS may thus be
attributed to the nano-sized morphology, which results
in greater surface area to volume ratio and hence
improved cycling performance. Furthermore, the
special nanoflake structure seen in Fig. 2(c) suggests
that even better morphology has been obtained for
SnS. This results in better contact during Li-cycling
and thus reduced capacity fading, explaining the good
capacity retention seen in Fig. 1(b).

The spectacular results shown in SnS-180˚C can be
further explained via cyclic voltammetry studies.
There are unique peaks noted at 1.3V, 1.8V and 3.0V
in Fig. 3(b) not present in Fig. 3(a), representing
formation reactions that take place leading to
additional capacity for SnS material. The noteworthy
morphology as seen in Fig. 2(b) and (c) is a likely
cause for the subsidiary formation reactions taking
place.
4.

Conclusion

Both SnS and SnO2were successfully prepared and
shown to have high capacity values and good capacity
retention at optimal preparation temperature.
The results for SnS prepared at 180˚C is especially
notable. Through a simple synthesis process without
surfactants, we have attained unique microspherenanoflake morphology that results in superior
capacity, and most importantly, successfully reduced
capacity fading to only 14.7% over 30 cycles in the
higher voltage range of 0.005-3.0V. The capacity and
capacity retention values surpass past research into
SnS material. Given the large capacity of the prepared
tin based anode materials, cheap cost of material
extraction, simple preparation, and high energy
density, tin oxides and sulfides are very promising
materials as anode.
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1. Purpose
Interactive education system has many advantages when compared to the classical education given in
schools.[1] On the other hand, there are disadvantages in interactive education system and the most
important disadvantage of interactive education is its failure in flexibility.[2] While one can understand a
specific topic through visual presentations, other can understand it via auditory materials. In brief, each
person can understand differently. For that reason, it is not expected humans to understand things in the
same way. In our study, it has been tried to solve interactive education system’s flexibility problem by
personalization of systems thorough artificial intelligence applications. Thanks to the artificial intelligence
applications learning activities are tried to be more active and effective.

2. Methods
In order to carry out our aim, interactive education system (IES) which has both teacher and student
interface has been coded. Php language has been chosen because of its appropriateness in system coding
and having many sources at present. For display, responsive and eye catching theme has been designed by
using HTML and JavaScript. IES has security recording system against SQL inject and XSS attacks.

2.1 Student Pages
2.1.1 Starting Page
All registered students are directed to this page and in this page their intelligence types are determined
thorough assessment questions and tests. Then results are saved and students are provided with personal
education.

2.1.2 Lessons Page
It is the page that students get their lectures. While lecturing, it is being controlled whether students can
understand the lecture or not by interpreting students gestures and face expressions with artificial
intelligence via webcam. Students’ present levels are interpreted by processing front camera sources and
system creates output considering processed sources. In website, the lectures given students are being kept
in XML pages as dynamically. So it is easy to change course contents anytime.

2.1.3 Tests Page
In tests page students could take a test about each content they got and evaluate themselves. By assessing
students’ scores with classification algorithms, it is determined whether students understand the issue.

2.1.4 Profile Page
It is the page showing students IDs and lectures they button up.

2.1.5 Question-Answer Page
In this page, students can ask their questions or anything they could not understand. These questions can
be answered by both students and teachers. If questioner finds a satisfying answer, he can verify by pointing
it (like Stackoverflow).

2.2 Teacher Pages

2.2.1 My Students Page
This page has been built for teachers to observe their students’ improvements. Hereby teachers have
opportunity to give useful suggestions to their students.

2.2.2 Material Sharing Page
This page is designed for teachers to make lectures more effective by sharing their experiences and
materials between themselves.

2.2.3 Forum Page
In order to answer students’ questions, authorization for Question-Answer platform has been given to
teacher accounts.

2.3 Gamification
In this interactive education system which aims to boost the level of success, gamification which is common
in these days has been used. This method is generally used by children and both entertaining and enjoyable
lectures are designed for teaching.

2.4 Artificial Intelligence
Artificial intelligence applications are used in our system’s two different departments.

2.4.1 Classifying Results
By considering the results of final tests of lectures that students take and comparing with other students’
results, thanks to the machine learning and classifying algorithms artificial intelligence has been used for
evaluating students level properly.

2.4.2 Emotion Recognition
In order to get the highest efficiency in lectures, students present gestures and facial expressions are
processed during lecture by using visual data captured by user authorization needed front camera. In this
way, facial expressions such as losing attention, unhappiness, confusion, nervousness, happiness etc. are
observed and the system is equipped with giving output about current conditions.

3. Results
In our school the topic ‘programming’ has been given three different classes by using traditional, interactive
and artificial intelligence supported learning (AISL) methods and then students are taken tests related given
lecture. The grades 70 points and over are considered successful. When the results are evaluated, Artificial
Intelligence Supported Learning (AISL) which is supported with personalized interfaces and artificial
intelligence applications is seen as more successful than traditional method and other interactive education
systems. It is observed that artificial intelligence supported learning environment increases learners
motivation and their success. Thanks to these artificial intelligence applications more flexible and effective
learning environments can be developed for student.

Rate of Success (%)
Traditional Learning

65

Interactive Learning

78

AIS Learning

92

Studies are continuing to enhance the success of AIS learning. ‘Triumphs’ tab page can be added to profile
page in order to make the system more attractive and entertaining. In this way, children’s enthusiasm to
lectures can be increased.

4. Conclusion
When we tested our project that we have studied for over one year, it has been observed that students’
perception and learning levels are determined properly, students complete the lectures successfully and
reach the expected level in exams. This study contributes to the design and development of efficient learning
environments.
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1. INTRODUCTION
Energy is the ability to perform a work. The energy demands of societies are directly proportional
to the development of industry and technology. In order to seize the contemporary living standards, as
well as economic growth, it is essential to produce energy in a constant, safe and cost-effective manner.
Today, lithium-ion batteries from among battery systems developed for the purpose of storing and
utilizing electrical energy have wide spread fields of application with their high capacity and energy
density as compared to other batteries. The latest studies have been focused on the usability of
nanomaterials for the optimization of the capacity of lithium ion batteries which are currently in use.

2. PURPOSE
Based on the researches conducted, development of batteries with high energy density, long
cycle life, designed with innovative battery materials, having safe and wide operating temperature
ranges has been foreseen. In our project we hypothesized that the efficiency of the batteries could be
increased by using LiCoO2 and LiCoO2/TiO2 nanofibers in lithium ion batteries as cathodes.

In our project we aimed to analyze the usability of the new generation metal oxide composite
nanofibers which we produce through electrospinning method within the cathodes of the lithium
ion batteries. In accordance with this purpose;
 Production of LiCoO2 and LiCoO2/TiO2 composite nanofibers by electrospinning method,
 Characterization of the produced nanofibers by SEM (Scanning Electron Microscope), XRD (X-Ray
Diffraction), TGA (Thermogravimetric Analysis),
 We aimed to realize in phases the processes of preparing button batteries Li/LiCoO2 and Li/LiCoO2/TiO2
half-cells and performing battery capacity tests.

3. METHOD
3.1. Lithium Cobalt Oxide (LiCoO2) Nanofiber Production
In line with our target the polymer solutions were prepared with stoichiometric which are
indicated in the table.
Table 1. The amount of materials used in the production of nanofibers.
Chemicals
PAA
LiOH
Co(OH)2
Distilled water

Amount (g)
0.8696
0.0215
0.08344
10

Than the solutions were transformed into nanofibers by electrospinning method.

Figure 1. Schema of electrospinning
Table 2. Parameters of electrospinning
Mixture
PAA/LiOH/Co(OH)2/H2O
Feed Rate

1 ml/hr

Voltage

13 kV

Collector-needle
distance

19 cm

The polymers within the structure were removed by controlled heat treatment.
3.2. Lithium Cobalt Oxide / Titanium (IV) Oxide (LiCoO2 /TiO2) Nanofiber Production
In order to produce LiCoO2/TiO2 nanofiber, was taken from PAA/LiOH/Co(OH)2 solution which was
prepared in the previous phase and TiO2 colloidal solution.
Table 3. The amount of materials used in the production of LiCoO2 /TiO2 nanofibers.
Chemicals
LiOH/Co(OH)2/PAA
TiO2

Amount (g)
4
0.958

Than the solutions were transformed into nanofibers by electrospinning method.
Table 4. Parameters of electrospinning
Mixture
Feed Rate

PAA/LiOH/Co(OH)2/TiO2
1.5 ml/hr

Voltage

15.5 kV

Collector-needle
distance

18.5 cm

The polymers within the structure were removed by controlled heat treatment.
3.3. Utilization of Produced Nanofibers in Lithium-Ion Batteries as Cathode Active Material
3.3.1. Preparation of Cathode
Production processes were continued until the amount that shall be used in the electrodes of
lithium-ion batteries was acquired. When the production was completed, nanofibers were mixed with
the necessary connectors and half-cell lithium-ion button batteries production in the stuffy atmosphere
of argon was effectuated in accordance with the formation stages of lithium-ion button batteries and
the battery was subjected to electrochemical tests.
Table 5. The amount of materials used in the production of cathode.
Active Material-Nanofibers

80 mg

Carbon Super P

10 mg

PVDF (Polyvinylidene fluoride)

10 mg

NMP (1- methyl 2- pyrrolidone)

0.7 ml

3.3.2. Production of the Battery

Afterwards other battery components were assembled in accordance with the diagram.

Figure 2. Structure of half-cell lithium ion button battery

4. RESULTS AND CONCLUSION

Figure 3. Scanning electron microscope images of the fibers before and after the calcinations (a)
PAA/LiOH/Co(OH)2, (b) LiCoO2, (c) PAA/LiOH/Co(OH)2/TiO2, (d)LiCoO2/TiO2

Figure 4. Charge-discharge curve of Li/LiCoO2 button battery
According to the material characterization processes conducted; it was proved by XRD (X-Ray
Diffraction) analysis that LiCoO2, LiCoO2/TiO2, Li2CoTi3O8 nanofiber materials were produced by
electrospinning method and the loss of mass due to change in temperature was specified by TGA (Thermogravimetric Analysis). Additionally, according to the results of SEM (scanning electron microscope)
analysis when the fiber diameters of the nanofibers obtained are observed it was seen that the nanofibers
having desired features have been produced and the material production phase was completed with success.
It is observed that electrochemical test results of lithium-ion batteries prepared by the produced nanofibers

have reached the capacity values which can compete with the results of similar studies that have been
reported in the technical literature.
As a result, due to the mechanical stability of the produced nanofibers and because they increase
crystallization, the utilization of lithium ion in the batteries as a new generation material and putting in
practice such material demonstrates the authenticity of the study.
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1 Introduction
The polar coordinate system specifies points on the plane two numbers - angle and distance. Putting these coordinates
is very natural, because the location of any point on the earth's surface for a stationary observer is conveniently
determined using this distance from the observer point. Due to polar coordinates some curves can be quite simply
described polar equations, whereas equations in Cartesian coordinate system would be much more difficult. The most
famous polar curves include: polar rose, Archimedean spiral, snail Pascal.[1]

2 Object of study
The object of this study is Polar Rose. Its geometry equation described by the Italian Guido Grandi in the 18th century.
"Roses" Guido Grandi amaze correct and smooth lines, but their shape is not a whim of nature - they are due to
specially selected mathematical dependencies.[2] Family of "roses" is described by the equation in polar coordinates
ρ (φ) = a * sin (kφ), where a and k - some permanent. Setting parameter k = с / b ratio of positive integers can be
closed curves, which under certain conditions are transformed into delicate flower petals or outlet and can serve as
elements of decoration or ornament.

3 Purpose of the work
Objective: to classify and identify the main features of appearance
schedule "roses", given in polar coordinates the equation ρ (φ) = a
* sin (kφ), depending on the values of the parameters k and a.
The subject of the study is the appearance of the graphics functions
ρ (φ) = a * sin (kφ).[3]
Objective: To meet with the polar coordinate system; create a
project among the Microsoft Visual Studio 2010 for plotting polar
curves Parametric equations; trace properties schedules when
choosing certain values of the parameters k and а; hypothesize in
general.

4 Conclusions
During the project we have considered various forms of "roses" Guido Grandi for different values of k for the equation
ρ (φ) = a * sin (kφ).
For integers k there have been found the formula counting of the number of petals (for even k: m = 2k, for not paired
k: m = k), shown only point of intersection and conclusions about the location of petals.

Fig. 1 Screenshot of the program
We have been able to formulate the rule for counting the number of petals rational and irrational k. Define the look
dependence graph of ρ (φ) = a * sin (kφ), and the parameter (larger value and, the longer the petals), and also the
number of intersections petals for rational and irrational k (Fig .1, Fig. 2).
During the research we have received a variety of forms of "roses" Guido Grandi, ich give their imagination to use.
We have studied the use of polar coordinates in various areas of life and science.
Fig. 2 Screenshot of the program
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CANDLE IN WEIGHTLESSNESS,
OR METALCUTTER FOR THE ASTRONAUT

1. Aim of the work
To work out the mathematic model of flame burning in the weightlessness and to
make original metalcutter construction from improvised means; to explore features of
burning and describe the flame’s characteristics of the device.
2. Methods of the research
The methods are: theoretical, mathematical, design, experimental, estimative on the
basis of the physical model.
3. Theoretical part
It`s no convention in the weightlessness and the opened flame looks like a scope.
Spherical shape of the flame is stationary when oxygen flow is equal to hydrogen and
combustion products flow. The authors first offered mathematic model of this
process. This model was described by such equation.
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Boundary conditions of the problem are:
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C- the concentration of combustion products (D-the diffusion coefficient)
C2- the hydrocarbons concentration around the wick (D2-it`s diffusion coefficient)
The Mathematica Program (Fig.1) solved equation.

Fig.1. Dependence of
combustion products
concentration from the
distance of the scope
center (diffusion
coefficients has different
values)

4. Experimental part
For the research of the effectiveness of this device we have made some researches of
the flame by means of sounding it with the help of thermocouple and also we have
discovered the dependence of temperature of the flame from the pressure in air flow.
The theoretical estimation of pressure in the flame was made and the quantity
for the highest temperature inside the flame we experimentally determined.

1-pump;
2, 3-tube system
for blood transfusion;
4-needle of the syringe;

5. Results
The results of our research are interesting from the point of the construction itself,
accessibility of its components and opportunity to collect a workable device in a short
period of time. With the help of this device one can melt and cut metals using a
concentrated flame of the candle, which can be put into practice and can be used in
the state of imponderability during space flights.
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1. About our research project
Our project is called ‘FlowPed – new urban mobility’.
We came up with this project in June 2015, because
we wanted to gradually solve big global issues with
our own technological solution. Specifically, we were
looking for a way to solve urban mobility issues. The
main research question of our project was: “How can
we create a reliable, realistic and user-friendly
technological solution for the current urban mobility
issues?”
Our research project is quite unique, since we used a
variety of important aspects to create our own
product. These aspects are as follows:
o Research about urban environments
o Technical development
o Business operation
o Marketing
The reason for us to create such a diverse project,
was our strong opinion that a great technological
solution cannot be successful without factors like
business studies, marketing and societal research.
Our goal was clear: we wanted to make a product
that would be ready for actual deployment in big
cities by 2016. As of today, FlowPed has been a fairly
successful project, with multiple companies and
authorities interested and amazed by our solution.

2. Method of the investigation
Since we incorporated multiple aspects into our
project, we used a variety of investigation methods.
First, we wanted to investigate the actual mobility
issue in big cities. As our basic principle for the
project, we used New York City because of its known
mobility issues and its open data. We used multiple
official surveys of the New York City Transportation
Department and the City of New York about
transportation habits to investigate the urban issues.
Based on the results of this research, we drafted a list
of advantages and disadvantages about the current
New York City transport system. By having a lot of
brainstorming sessions and inspiring moments, we
came up with a solution for every disadvantage and
an improvement for every advantage. Based on all
these elements, our own product came to life.
Of course we wanted to know whether or not our
business would be profitable. Based on actual New

York City tax rates and competitive prices, we created
our own business model. We took every expense into
consideration and calculated the break-even point for
our business. To attract customers, we also came up
with a marketing plan by analyzing our target
audience and their habits. We also looked at logo
trends from other companies all over the world.
Because our goal was to create a realistic and
profitable product, we decided to ask feedback from
relevant companies and authorities all over the
world. As a result, we got in touch with the City of
Vienna, and a startup accelerator in Lisbon. They
were very interested in our idea, and they wanted to
collaborate with us in the near future. For us, that
was the moment when we knew we were on the
right track, except for a few small issues.
Then, we started thinking about the prototype of our
product. Our goal for the prototype was to be able to
show others how our product works and how easy it
can be used. We came up with entity-relationship
diagrams (ERD) and data flow diagrams (DFD) to
sketch the functions of the system. We also
compared different methods for building the
prototype, like programming languages and
computer platforms. Factors such as user-friendliness
and security were also very important during this
process. The physical aspects of the system were
designed by making 3D models and getting feedback
from potential users.

3. Results of the investigation
The results of the experiments were very important
during the creation of FlowPed. In our project, we
used a modular approach, which means that we
constantly used our previous results for the next step
of the project. First, we discovered that the
magnitude of mobility issues in New York City is huge.
Actually, official surveys showed that 67% of the New
York inhabitants use the car as their primary way of
transport (figure 1). We found out that 68% of the
New York drivers only use the car for distances less
than 3 miles. As a result, New York drivers have to
deal with 53 hours of traffic jams on a yearly basis.

Figure 2

The advantages and disadvantages of the current
urban mobility situation could be based on the
previously mentioned results. The most important
advantage is the huge impact of mobility on the New
York City economy. The biggest disadvantages turned
out to be traffic problems and CO2-emissions. Of
course we came up with many more (dis)advantages,
but we will not mention them in this abstract.
Based on the advantages and disadvantages, we
came up with our own product that solved all
disadvantages and improved the advantages. By
coming up with an existing solution for every
disadvantage, the result was a comprehensive and
final concept. Our concept is a technological rental
system where people can rent one-person smart
vehicles to move from one VEP (vehicle exchange
point) to another. We asked companies to give
feedback on our concept, and as a result two
European authorities offered us to collaborate on our
product in the future. To prove that our concept
could actually become successful, we composed an
actual economic forecast. To be able to attract
customers, we came up with an attractive and fair
price formula. It turned out that we needed to rent
our vehicles at least 7,6% of the day to reach our
break-even point.
It is very important for a tech startup to launch an
effective marketing campaign. We found out that
there are two vital components of a successful
marketing campaign: a name and a logo. The name of
our product became 'FlowPed', based on the words
'moped', 'flow' and 'pedestrian'. Based on current
logo trends, we designed our own logo. The FlowPed
logo can be seen in figure 2 below.

Building the prototype was the hardest part of our
whole project. We ended up using five different
programming languages: Swift, PHP, JavaScript, HTML
and C++. The most important component of FlowPed
is the mobile application (figure 3), which we
developed for iOS using Xcode and Swift. This app is
connected to a VEP (vehicle exchange point) through
a MySQL database. A prototype VEP was built by us
using multiple Arduino’s, a magnetic lock, an RFIDreader and an ultrasound sensor. Because all these
components are perfectly adapted to each other, a
FlowPed user can rent a smart vehicle with his/her
smartphone. The VEP was designed by ourselves
using SketchUp. The prototype VEP can be seen in
figure 4.
To guarantee the safety of our customers and
vehicles, we took multiple clever measures. First, we
installed GPS-trackers in the vehicles. In our online
vehicle management panel, we can now find the realtime location of our vehicles. This way, we can trace
stolen or vandalised vehicles. To prevent digital crime
on our platform, we used multiple techniques. Most
importantly, we protected ourselves against SQLinjections and DDoS-attacks. Without proper
protection, the core of our system would be very
vulnerable for these kinds of attacks.

Figure 3

Figure 4

4. Conclusion
The conclusion of our project was that we have
actually created a product that partially solves the
urban mobility problem. In the first stages, the classic
research methods were very important for us to
come up with a suitable concept. After that, the
purpose of the research was mainly to make a good

business plan and to find the best way to build a
prototype. This means that our project can be
summarized in three key elements: doing research,
designing and building. The final product (in other
words, the prototype) can be seen as a result of the
initial research.
We did not only find out about written facts and
theories (like traffic data), but we also learned
soldering, programming and assembling. This shows
how versatile our project actually is.
We can safely conclude that we have made a
technological product which is profitable, userfriendly, functional, safe and reliable. With this
product, city inhabitants can easily rent a one-person
smart vehicle with their smartphone. By spreading
VEPs all over the city, FlowPed creates a whole new
transportation network within the city. This product
is completely unique and is completely designed and
built by ourselves.
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A brief statement of the problem

The main purposes of my project are: 1) to create a
laser construction, which can be used to measure the
concentrations of various solutions of copper
sulphate; 2) to develop a program for its automation.
Additional purposes: to enter calibration of the
solutions with different colored compounds in the
program data base and to improve the program.
14
Theory
Measuring concentrations of solutions of various
compounds is an important tool in analytical
chemistry, which has a great practical use. Nowadays
the most accurate and the fastest ways of measuring
concentrations of different solutions are instrumental
methods of analysis, which can be classified into the
following:
1) Potentiometry is method for determination of
various physical and chemical quantities, based on the
measurement of the electromotive force (EMF) of
reversible electrochemical cells. In other words, it is the
dependence of the equilibrium electrode potential of
the activity of ion concentrations determined, described
by the Nernst equation.
2) Conductometry is a set of electrochemical analysis
methods based on the measurement of electrical
conductivity
solutions.
Conductance-measuring
analysis is based on the change in concentration of a
substance or chemical composition of the medium in
the interelectrode space; it is not associated with an
electrode potential, which is usually close to the
equilibrium value. Conductometry includes direct
analysis methods (used, for example, in salimeter) and
indirect (for example, in gas analysis) using AC or DC
(low and high frequency), as well as chronometric, low
and high frequency titration.
3) Mass spectrometry analysis is a method of research
material, based on the determination of the ratio of
mass to charge ratio of ions formed during the
ionization of interest of the sample components. This is
one of the most powerful ways to identify high-quality
materials, which also allow the quantitative
determination. We can say that mass spectrometry is a
"weighting" of molecules in the sample.
4) The emission spectrum, emission spectrum,
emission spectrum is the relative intensity of the

electromagnetic radiation of the object of study on the
frequency scale.
Usually we research the radiation in the infrared,
visible and ultraviolet range from the highly heated
material. The spectrum of the radiation substances is
either in the form of horizontal color bands which is
result from the object beam splitting prism, or as a
graph of the relative intensity, or in tabular form.
5) X-ray analysis and methods based on the
measurement of radioactivity are instrumental methods
of elemental analysis, based on a study of the spectrum
of X-rays that have passed through the sample or
emitted by them.
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Main results

I have developed hardware and software system using
microcontroller Arduino Uno. Acting model of the
laser system is created. The software is written using
engineering programming environment LabVIEW. In
addition, the general skills with microcontrollers are
obtained. Thus, the fully functioning laser system
capable of measuring the concentration of copper
sulfate solutions is assembled.
16

Conclusion

I have created a portable compact device, which can
compete with spectrophotometer in all qualities but not
accuracy. In addition, the device has a lower price than
spectrophotometer. The standard spectrophotometer
costs from 430 dollars to 4.000 dollars. While my
device costs only 200 dollars. Even with the trade
margin (≈ 50%), my machine will cost less than a
standard spectrophotometer.

