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Abstract

The propagation in atmosphere of the radio waves from the transmitter to a receiving point
depends much from the factors such as relief, different obstacles between the transmitter and
receivers and also this from the coverage and land using (plantitude, buildings, water bodies,
etc.) also this is being affected. From the atmospheric conditions dhe other elements that are
related with the weather. During the projecting and implementing of their networks, various
cellulars operators try to take into consideration the aforementioned elements, being exploited
the information they have in disposal. Most of models of the signal loss during the way of
propagation if radio-waves required a terrain digital model (DEM), which enables the automatic
construction of terrain profiles between the transmitter and receiver. But there are also some
models e.g. examples the modified Hata-Okumura model, that for evaluation of signal loss
during the way of propagation required the map of Land Cover/Land Use too, which describes
the signal loss according the Land Cover or the type of vegetation (e.g. buildings, roads, arable
lands, pastures, forests, rivers, lakes, etc.), Therefore, for the most accurate evaluation of the
indicators that feature the quality of the coverage of a given network , a most important role
plays a very correct model disposal of DTM and also this the maps to describe the Land
Cover/Land Use. Taking into consideration of the moderations in the Land cover/Land Use in
parallel with the terrain aids toward of better locations finding for the installation of base
stations. In this paper are presented some of the attained results during implementation of of the
theoretical of the prognosing the signal that assess the differentiations at the Land Cover, of the
operators of cellular networks in Albania (AMC, Vodafone, Eagle , Plus) and those are
compared with the theoretical models where such differentiations are not taken into
consideration. As a Land Cover for Albania are taken into consideration the results of a project
of the World Bank fulfilled for Albania at the year 2006 (Corine Land Cover Albania 2006).
Implementation of all the data and the attaining the results is completed in the modules and
technologies “Open Source”.
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Hyrje

Pérhapja né atmosferé e radio-valéve nga transmetuesi né njé piké marrése varet nga shumé
faktor€, si relievi, pengesat e ndryshme midis transmetuesit dhe marrésit, si dhe nga mbulimi e
pérdorimi i tokés (bimésia, ndértesat, trupat ujoré, etj). Gjaté projektimit dhe implementimit t&
rrjeteve té tyre, operatorét e ndryshém celulare pérpigen té€ marrin né konsideraté elementét e
mésipérm, duke shfrytézuar informacionin qé kané né dispozicion.

Qéllimi i Studimit:

Qéllimi 1 kétij artikulli €shté marrja né konsideraté e mbulesés dhe pérdorimit t€ Tokés (Land
Use / Land Cover ) pér t€ realizuar nj€ vlerésim sa mé t€ miré€ t€ mbulimit me sinjal dhe cilésis€
sé sinjalit t€ operatoréve celulare.

Metodat shkencore:

T€ gjitha modelet e prognozimit t€ pérhapjes s€ valéve, dhe
programet kompjuterike qé pérdoren sot pér planifikimin dhe
verifikimin e rrjeteve t€ komunikimit, kérkojné si ‘input’ njé
model DTM. Pér realizimin e studimit toné€ u mbéshtetem né
ASTER Global Digital Elevation Model (ASTER GDEM) [1]
me té dhénat mé té fundit té pérditésuara).

Vitet e fundit jané propozuar modele té ndryshme, si
deterministé ashtu edhe statistikoré, té cilét kané gjetur
pérdorim mjaft té gjéré pér vlerésimin e humbjeve qé
pésojné valét e radios gjaté pérhapjes sé tyre nga
transmetuesi tek marrési.

Né studimin toné pérdorém modelin e modifikuar Hata-
Okumura, qé€ pér vlerésimin e humbjes s€ sinjalit gjaté rrugés sé
pérhapjes kérkon edhe hartén e mbulesés dhe pérdorimit té
tokés, e cila pérshkruan fashitjen e sinjalit sipas mbulesés sé
tokés apo tipit t€ vegjetacionit (p.sh. ndértesa, rrugé, ara té
punueshme, kullota, pyje, lumenj, ligenj, etj.).

Figure | ASTER GDEM
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Programe té ndryshme komerciale ekzistojne né treg
ku modeli 1 mésipérm é&shté i integruar, por ne
shfrytézuam njé alternativaé “Open Source”, té
implementuar sé¢ fundmi nga Departamenti i
Sistemeve t€ Komunikimit t€ Institutit “Jozef
Stefan” t& Sllovenisé, dhe éshté materializuar né
paketén e programeve GRASS-RaPIaT [2].

Skema e dhéné (figura 2), e cila pérdoret si standart
ndérkométar, implementohet edhe né rastin e
studimit toné.

Si harté e mbulesés sé tokés pér implementimin e
modulit t€ zgjeruar Hata-Okumura, ne shfrytézuam
rezultatet e hart€s s€ mbulesés s€¢ Tokés pér
Shqipérin€ té realizuar népérmjet njé projekti té
Bankés Botérore (CORINE Land Cover Albania Map
2006, Fig.2) [3]. Rezultatet e projektit t& mésipérm u
pérshtatén dhe u implementuan pér mjedisin GRASS
[4] (Clutter Map).

Pér implementimin me sukses t€ moduleve u
respektua nomenklatura e dhéné né tabelén 1.
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Fig.2 CORINE Land Cover Albania Map 2006
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Level 1 Level 2 Level 3
1. Artificial 1.1. Urban fabric 1.1.1. Continuous urban fabric
surfaces 1.1.2. Discontinuous urban fabric

1.2. Industrial, commercial and 1.2.1. Industrial or commercial units
transport units 1.2.2. Road and rail networks and associated land
1.2.3. Port areas
1.2.4. Airports
1.3. Mine, dump and construction [1.3.1. Mineral extraction sites
sites 1.3.2. Dump sites
1.3.3. Construction sites
1.4. Artificial non-agricultural 1.4.1. Green urban areas
vegetated areas 1.4.2. Sport and leisure facilities
2. Agricultural 2.1. Arable land 2.1.1. Non-irrigated arable land
areas 2.1.2. Permanently irrigated land
2.1.3. Rice fields
2.2. Permanent crops 2.2.1. Vineyards
2.2.2. Fruit trees and berry plantations
2.2.3. Olive groves
2.3. Pastures 2.3.1. Pastures
2.4. Heterogeneous agricultural  [2.4.1. Annual crops associated with permanent crops
areas 2.4.2. Complex cultivation
principally occupied by agriculture, with significant areas of natural
vegetation
2.4.4. Agro-forestry areas
3. Forests and 3.1. Forests 3.1.1. Broad-leaved forest
semi-natural areas 3.1.2. Coniferous forest
3.1.3. Mixed forest
3.2. Shrub and/or herbaceous 3.2.1. Natural grassland
vegetation associations 3.2.2. Moors and heathland
3.2.3. Sclerophyllous vegetation
3.2.4. Transitional woodland-shrub
3.3. Open spaces with little or no |, dunes, and sand plains
vegetation 3.3.2. Bare rock
3.3.3. Sparsely vegetated areas

3.3.4.

Burnt areas

3.3.5.

Glaciers and perpetual snow

4. Wetlands

4.1. Inland wetlands

4.1.1.

Inland marshes

4.1.2.Peatbogs

4.2. Coastal wetlands 4.2.1. Salt marshes
4.2.2. Salines
4.2.3. Intertidal flats
5. Water bodies 5.1. Inland waters 5.1.1. Water bodies

5.1.2 Water courses

5.2. Marine waters

5.2.1.

Coastal lagoons

5.2.2.

Estuaries

and Ocean

Table 1. Corine Land Cover nomenclature
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Analizé e té dhénave:

Si rezultat i implementimit t€ moduleve t€ ndryshme u hartua harta e cilésisé s€ mbulimit té
rrjetit UMTS né€ zonén e studimit.

Marrja né konsideraté e ndryshimeve né mbulesén e Tokés dhe pérdorimin e saj ndihmon né
pérhapjen e mbulimit me sinjal si dhe né cilésin€ e tij. Gjithashtu shérben né gjetjen e
vendndodhjeve mé t&€ mira dhe karakteristikave té tjera pér instalimin e stacioneve bazé.

Prandaj, pér vlerésimin sa mé té sakté té treguesve q€ karakterizojné cilésiné e mbulimit t€ njé
rrjeti, njé rol t€ réndésishém luan krahas disponimit t€ njé modeli sa mé té sakté numerik té
terrenit (DTM — Digital Terrain Model), edhe disponimi i hartave q€ pérshkruajné mbulesén dhe
pérdorimin e tokeés.

Pérfundime:

Vihet re qé mbulesa dhe pérdorimi i Tokés ka rol né€ pérhapjen e cilésis€ sé sinjalit.

Kjo tregon se né njé mjedis t€ dendur urban &shté shumé e réndésishme marrja né konsideraté e
mbules€s s€ Tokés. Pra pér vlerésimin sa mé té sakté té treguesve q€ karakterizojné cilésiné e
mbulimit t& njé€ rrjeti, njé rol t€ réndésishém luan krahas disponimit t&€ njé modeli sa mé t&é sakté
numerik té terrenit (DTM — Digital Terrain Model), edhe disponimi i hartave q€ pérshkruajné
mbulesén dhe pérdorimin e tokés.

N¢ kété letér paraqgiten disa rezultate t€ arritura gjaté implementimit t€ modeleve té€ ndryshme
teorike t€ prognozimit té€ sinjalit q¢ marrin né konsideraté ndryshimet né mbulesén e Tokés, té
operatoréve té rrjeteve celulare n€ Shqipéri.

Rekomandime:

Eksperimentime me modele té reja, veganérisht pér zonat e dendura urbane, me ndértesa té larta
e hapésira t€ vogla midis tyre, mbetet njé¢ problem qé kérkon zgjidhje mé adekuate né té
ardhmen.

Krahas shtimit t€ ndonjé modeli té ri, duhet t€ punohet edhe pér pé€rmirésimin e bazés pérkatése
té t€ dhénave. NE vend té modelit SRTM me rezolucion hapsinor 3 sek (rreth 90m), do t&
pérdoret modeli ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer)
GDEM V2 (Global Digital Elevation Model Version 2) [5], me rezolucion 1 sek (rreth 30 m).
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