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Memoro pobomu € ananiz ichytouux npobnem y 2any3i asiayiliHux mpenaxcepie ma po3pobKa mecmogozo cepedosuya 0is
asiayitinoeo mpenasxcepa TL-410. B npoyeci podomu, 6y6 npogedenutl 2nuboKuil ananiz npooiem, Axi iCHyIOmMb Ha CbO20OHI Y
eanysi asiayiliHux mpenagcepis. B pe3yismami 00CnioxiceHHs: UABULOCA, WO NPU Mecmy8anHi asiayitinoco mpenasicepy TL-
410, sxuti pozmawoganuti ha mepumopii HAY, onepamop He modice 6auumu ycro HeoOXioOHy tomy THpOpMayiio 3 NOKAZHUKIE
6 0OHOMY MICYi, Wo, y C8010 uepey, He € 3pyunum. Pesynomamu pobomu, npogedenol y pamkax keanigixkayivinoi pobomu, 6y-
dymb suxopucmosylomocs ¢ Hayionanvnomy asiayitinomy yHieepcumemi sk uacmuna asiayitinoco mpenasicepa TL-410. Po-
3p0OKa nPo8oOUNUCS NIO YRPABIHHAM onepayitinoi cucmemu Windows 7. Po3pobka npoepammnozo 3abesneuents 30iliCHIO8a-
aaca ua naamepopmi .NET Framework 3.5 y cepedosuwi Microsoft Visual Studio 2010 na mosi npoepamysanus CH.

Lenvio kearupurayuonHot pabomol A611eMcs AHAIU3 CYUECMEYIOUWUX NPobieM ¢ 001acmu A8UAYUOHHBIX MPEHAdICePO8 U
paspabomka mecmogou cpedvl 0na asuayuonHozo mpenasxcepa TL-410. B npoyecce pabomvi, OvL1 npogeden 2nyOoKuil ana-
JIU3 NPoOIeM, CYWecmeyIowux Ha ce200Hs 8 00AACMU ABUAYUOHHBIX MpPeHadcepos. B pesyibmame ucciedo8anus okazanioco,
Ymo npu mecmuposanuu asuayuonnozo mpenadicepa TL-410, komopuwii pacnonodxcen na meppumopuu HAY, onepamop ne
ModIcem 8UOens 6CI0 HEOOXOOUMYIO eMy UHPOPMAYUI0 RO NOKA3AMENSIM 8 0OHOM Mecme, Ynmo, @ C80I0 o4epedb, He SGISemcs
y00bHbIM. Pesynomamol pabomvl, npo6eOeHHOU 8 PaMKAX Keanupurayuonhou pabomoel, 6yoym ucnoavsylomcs ¢ Hayuo-
HAbHOM AaGUAYUOHHOM YHUSEpCUmeme KaKk yYacme aeuayuonno2o mpenascepa TL-410. Paspabomka nposoounuce noo
ynpagienuem onepayuonHol cucmemvi Windows 7. Paspabomka npoepammno2o obecnedeHust oCcywecmeisiidco Ha niam-
¢opme. NET Framework 3.5 6 cpeoe Microsoft Visual Studio 2010 na a3zvike npocpammuposanus C #.

The subject of study is a development of testing tool for software of aviation simulator TL-410. The aim of qualification work
is to analyze the existing problems in aviation simulators and to develop testing tool for software of aviation simulator TL-
410. The investigation and analysis of problems that now exist in the aviation simulators industry was performed during the
implementation of this work. In the result, there was set that when testing the aviation simulator TL-410, placed at National
Aviation University, operator doesn’t see all needed information on one display. And this is not very convenient. So there was
made a decision to develop a system that will decide this problem. Results of work are to be used in the National Aviation
University as part of aviation simulator TL-410. Testing tool is implemented on Microsoft .NET Framework 3.5 SP1 and
works under Windows (7, XP, Vista) operating systems. The software is developed using C# programming language in the
Visual Studio 2010 programming environment.

Kurouosi ciioBa: Aviation Simulator, Testing tool, TL-410

Introduction

Aviation simulator is a technical tool that is
widely used to improve the skills of operators of
aircraft, to retrain crew members, for regular
checks of professional knowledge of the crew and
to work out of crew cooperation while piloting the

aircraft both in regular and in difficult weather
conditions.

The National Aviation University has legacy
aviation simulator of L-410M airplane that now is
reconstructed after many years of stoppage. The
specialists are reworking the hardware and soft-
ware and improving functionality of simulator. So,
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a convenient way of testing the developed func-
tionality is needed.

As the aviation simulator software uses specif-
ic protocol of data transportation (UDP protocol),
the chance to find such a system that will satisfy all
needs is rather small. So there was made a conclu-
sion to develop such an environment.

Main purposes of aviation simulator

Aviation simulator is a part of flight-training
complex, which is used for training pilots and is a
complex hardware-software modeling system that
imitates the cockpit with the controls and indica-
tors, visual and audio environment of pilots and
aircraft behavior when making different phases of
flight. (Fig.1.).

Pilot’s working place ‘

Aircraft control panel

An information
A exchange system

A The flight dynamics
and actions control
system

The system of
obtaining the tasks and
visualization of
external environment

The system of
evaluation and
documentation of
training results

Instructor’s working place

Control panel of
simulator

> The system of setting
tasks, evaluation and
monitoring of pilot
actions
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documentation of
training results

The system of Training
control

Fig.1. Structure of a typical aircraft simulator

Since 1990s aviation simulator, along with air-
craft, became a major learning tool for training
pilots.

Depending on their purposes, simulators can
perform various tasks: initial training of operators,
their re-training and support skills, professional
selection, solving of design problems, research of
equipment and object management systems, pro-
cessing techniques of their control and also pro-
grams and techniques of operators training.

( Computer system )

In the modern simulators equipment of opera-
tors’ workplaces are identical to the real one. Ge-
ometrical sizes of cockpit and location of devices,
indicators and controls correspond to real condi-
tions.

One of the simulators (TL-410M) is located at
the National Aviation University (Fig.2.)

Sound and visual
environment

‘ A

( Dynamic stand )

( Cockpit )

—>

( Instructors panel )

Fig.2. General schema of simulator

The simulator computer system was built on
the basis of computer “ROBOTRON 4201 and

the analogue-digital data exchange system. List-

ings of the legacy software are presented at the
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documentation that includes seven volumes with
total amount nearby 32000 LOC. The simulator
had got the out-of-order analogue sound surround
simulator. For visual environment imitation the
television simulator on the face-to-face mono-
chrome projective system and the stationary tablet
on instructor workplace (coordinators, an airdrome
breadboard model) have been used. The instructor
panel contained the indicators that duplicate one in
a pilot’s cockpit and the television receiver for
visual environment picture. The pilot’s cockpit
simulated the cockpit of a real airplane L410.

Problem statement

The National Aviation University has legacy
aviation simulator of L-410M airplane that now is
reconstructed after many years of stoppage. The
specialists are reworking the hardware and soft-
ware and improving functionality of simulator. The
new computer system of the simulator is distribut-
ed and includes several hosts at the network.

Specific properties of simulator TL-410 were
taken into account during the development of test-
ing tool for it. These specific properties are associ-
ated with configuration and location of separate
parts of aviation simulator and with using of spe-
cific protocol of data transition (UDP protocol).
Thus, finding ready-made solution that meets all
requirements is a challenging task.

Requirement Specification and Design

The objectives of the software are the simula-
tion and monitoring the application network inter-
change for the aircraft simulator TL-410 distribut-
ed computer system.

Testing tool generates the desired information
package with sending to network hosts and receive
the packages from the network and visualize it.

Aircraft simulator testing tool together with
visual controller should help the manufacturers:

e To develop and test of flight hardware.

e To develop and test of flight software.

e To develop and test of aircraft systems.

e To monitor the results effectively collect-
ing all parameters’ values on one screen.

It is much safer to develop critical flight soft-
ware on simulators or using simulation techniques
than it is to develop using actual aircraft in flight.

The developed system has two modes: sending
and receiving. In receiving mode, the system re-
ceives XML packages from Visual Controller.
Packages include name of parameters and their
values. In sending mode the operator creates in-
formation for these packages on his own, i.e. he
sets values for parameters and passes them to Vis-
ual Controller. Values can be set manually (via the
program interface or in txt file, which is then load-
ed into the program) or by using mathematical
functions. Operator can also define the list of pa-
rameters to send in the package. Operator can also
add new parameter to the list of predefined via
program interface. This ability makes program
more flexible in its usage.

Main components of the system are shown on
component diagram (Fig.3). Component diagram
depicts how components are wired together to
form larger components and or software systems.
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Fig.3 Component diagram
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Implementation

Testing tool is implemented on Microsoft
NET Framework 3.5 using C# programming lan-
guage in the Visual Studio 2010 programming
environment.

Packages are transferred using a UDP protocol
that allows sending messages (datagram’s) via
network without requiring prior communications to
set up special transmission channels or data paths.
To implement the packages transition over the
network, System.Net library was used. The Sys-
tem.Net namespace provides a simple program-
ming interface for many of the protocols used on
networks today.

To facilitate the management of multiple ob-
jects with the same or similar behavior, the Man-
ager Design Pattern is realized in the application. It
facilitates the work with parameters, packages and
transition packages via a network.

To create instances of each mode and each
manager, Factory design pattern was also used. It
allows the same instances to be reused instead of
recreated each time it is needed.

To implement the functionality of saving pa-
rameter’s information and loading it to the corre-
sponding fields the next time application is opened,
the System.XML. Serialization library was used. It
allows serializing and desterilizing objects into and
from XML documents. For the implementation of
the Ul part, Windows Forms technology was used.

Conclusions

The use of aircraft simulators enables to fun-
damentally change the system of training pilots
and other aviation professionals. Typically, for
each aircraft type, a separate simulator is created.
This is caused by the fact that each aircraft has its
own peculiarities of piloting that need to be con-
sidered in aviation simulator. As the air transporta-
tion industry currently uses aircraft that were con-
structed several decades ago, the demand for the
use of simulators for them also exists. Process of

Binomocrti npo aBTopis

410.
E-mail: ovechenko@mail.ru

E-mail: vilkhomenko@ukr.net

development and maintaining the aviation simula-
tor continues, so the task of facilitating the testing
process by developing a testing tool is the topical
problem today.

Testing tool shall to generate the desired in-
formation package with sending to network hosts
and receive the packages from the network and
visualize it. Results of work are used in the Na-
tional Aviation University during the reconstruc-
tion the aviation simulator TL-410.
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7 OBeuenko Karepuna MukonaiBHa - cTy[eHTKA 5 Kypcy (akyIbTeTy KOMIT FOTepHHUX HayK Harri-
OHAJILHOTO aBiauiiiHoro yHiBepcurety. Kadenpa imkenepii nporpaMHoro 3ade3nedeHHs
Hayxkogi inTepecu: po3pobka Ta CynmpoBiJ TECTOBOTO CEPEIOBHINA AJIs aBialiiHoro TpeHaxkepa TL-

XoMenko Bosiogumup AHaToJiiioBHY — K.T.H., IOIEHT Kadeapu iHxeHepii mporpamHoro 3abes3-
neyeHHs1 HamionanpHoro aBiamiitHoro yHiBepcurery. HaykoBi iHTepecH: iHXeHepis IpOrpaMHOTO
3abesneueHHs, iHdopMmaniiiHa Oe3reka, Y4acHHK IPOEKTY peiHKeHepii aBialliifHOro TpeHaxepy
TL-410 HarmionanpHOro aBialiifHOro yHiBEpCUTETY — apXiTEKTOp MPOTrpPaMHOro 3a0e3NeUeHHSI.
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