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Cnemyearemo Ha 6030yXONI06UME € eOHa 00 HAjKpumuyxnume @asu Ha jiemom,
acobeHo ako 1emom ce 008U6a 60 JOWIU BPEMEHCKU YCI08U U HamaneHa euoausocm. Bo
DEUE VCI0BU, KO2A HE € MOJICHO BU3VETHO CIemy6arse 600eH0 00 NUWI0Mom, peuienuemo ce
21e0a 60 MOYHOMO MeEPEee HA MEKOBHUME KOOPOUHAmMU HA 6030YXONI060M U
obesbedysarbe asmomamcko cinemyeéarse. Knacuunume cucmemu 3a UHCMPYMEHMATHO
cremysarve 1LS ne 0asaam maxea modxcHocm. 3amoa, peutenuemo ce bapa 60 npumeHamd
wa GPS- 6asupanu mexnonozuu 3a ciemysare.

Bo oucepmayujama ucmpaxcyéarbama ce HACOYEHU KOM AHAIU3A U NpuUMeHa Ha
wOSU pewienuja 80 npoyecom na ciremyeare bazupanu na GPS mexnonocujama u na
passojom Ha anzopummu Kou Ke o002osopam Ha bapareama kKou npousne2yéaam 00
woxcrnocmume na GPS 6azupanuom wasueayucku cucmem 3a caemyearse — (GBAS.
Pacnonaeareemo co moyHa uHopmayuja 3a mMexoeHume NpocmoOpHU KOOPOuUHamu Ha
80320VX0N1080M 0ABA MOMCHOCM 3a PA3B0] HA AN2OPUMMU 34 800€EHE HA 8030YXONI06UME
no oepuHupanu peghepenmuu mpaexmopuu 60 YCI06U HA HAMANEHA SUOAUBOCM 60 cume
mpu Kamezopuu Ha HPUoOd U Clemysarse, GKAYUYSAjKU a6MOMamcko ciemysarbe 0es
YHeCmeo Ha NUIOMom.

Bo osa ucmpaoicyearse e paseuen ancopumam 3a 600ere npu Clemyearse Koj
wopucmu ungopmayuu 3a peannume Koopounamu wa 603oyxonioeom 00 GPS 6azupan
wmasuzayucku cucmem. Kpeupan e ancopumam 3a 600ere npu ciemysarbe 60 HuUjauimo
CmMpYKmMypa enezysaam: 2eHepamop Ha peepeHmuu mpaexmopuu Kojiuno 8p3 0CHO6a Hd
dadeHu KOHMPOIHU MOYKU (Popmupa KOHMUHYAIHA HOMUMaiHa mpaekmopuja 60 3D
uMBep3eH MOOe]I HA B030YXOWN08, KOj 6pP3 OCHO6A HA HOMUHATHAMA mMpaexmopuja
2eHEPUPA HOMUHAIHA cOCMOojba U HOMUHATHU YAPAGYeared, JUHEAPHU YNpasysayu Kou ja
pesyaupaam spewkama mery HOMUHQIHama u pearnama mpaekmopuja, u obezbedysaam
nompebna cmaduiHocm u MOYHOCM HA B00EHE.

Paszeuenu ce mooenu 6o MATIIAB/CHMYJIMHK xou ce kopucmam 3a cumyarayuja
u mecmuparse Ha MoOenume Ha 8030YX0NI080M U HA CUCIMEMOM 3d 800€E U YNPABY8Atbe
npu cremyearbe co nomowi nHa ILS u co GPS—GBAS. Bo cumynayuume ce xopucmenu
nodamoyu 3a 6030yxonioe B747—-100. Pezynmamume 00 cumyarayuume 2u eepupuyupaam
uzgedeHume CUMYIAUUCKU MOOETU U Qi2opummu  3d 600€e Nnpu  Clemyearse.
(Cmabunnocma Ha cucmemom Ha 8ooere e obezbedena u ce 2neda 00 KoHeep2enyujama Ha

pearHama mpaekmopuja ko1 peghepenmnama ko2a ce nojasyea HeKoe Hapyulyearse.
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ABSTRACT

The most critical operation for an aircraft to perform is landing, especially when flying
under low visibility conditions. In these conditions, when the pilot cannot visually guide
the landing, the solution can be seen in the exact measure of the current coordinates of the
aircraft and providing automatic landing. The classic instrument landing systems — ILS
does not provide such an opportunity and therefore the solution is in the application of

GPS based technology for landing.

In this dissertation the research is directed at analyzing the new navigation solutions in
process of landing which are based on GPS technology and the development of modern
algorithms that will satisfy requirements resulting from the opportunities of new GPS
based navigation system for landing — GBAS (Ground Based Augmentation System). The
accurate information about current spatial coordinates of the aircraft provides an
opportunity for the development of algorithms to guide aircraft defined by reference
rrajectories in conditions of reduced visibility prospectively in all three categories of the

approach and landing, including automatic landing without the participation of the pilot.

The main objective of the research is the development of algorithm for guidance of landing
which can use information about the actual coordinates of the aircraft from the GPS-based
navigation system. As a result of the research, the algorithm for guidance of landing and
the structure includes: generator of the reference trajectories which on the basis of the
given control points, in 3D space form continual nominal trajectory; inverse model of the
aircraft based on the nominal trajectory generates nominal condition and nominal
guidance (avert of the rudder); and linear controls for regulation of errors between

nominal and real trajectory and provide needed stability and accuracy of the guidance.

For simulation and testing the model of an aircraft and of a landing guidance system when
using the ILS and GPS — GBAS, MATLAB / SIMULINK is used. Data for the commercial
Boeing 747-100 are used. The simulation results verify the simulation models and
algorithms for landing guidance system. The stability of the system for guidance is
provided and is shown by the convergence of the real trajectory to referent trajectory when

some disorders occur.
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