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2.5 Propagation Model
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fannsafndldifludynurdundwdn Wi (electromagnetic  ¥TaEM  field)  &m5U

1
A o

wnwsnszanaudedyyinisaeialdAeanid e dyyiuauniedaniafuguiiag

o o o o

ednilpdaauinaslanaanAg LUy o Ssnnusiinauiuiunniaderafudtyoyno

[

dl 1 < dl o Y G o a o a = :l/ dl 1
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ATy Az ENRANTUNANUNASIHATI I UULYN AN ggildl 2.8 aztiudiiivualid P,

dWundsresunasniiindyyins wdrrnurinuiunnasesdyyruianudsiiseanld d

azflAwiniu
P (d) = P,/ 49d’ watt / m’ (2.1)

[

13 1
Tne 49d° Ae AuRLreINTaNANANTAR WAL d

isotropic radiator

gU9 2.8 uapsuuAINLIARYYIULLUYNAAYNNNS
[} ) dl o o dl o 1 ] 1 1 o o o dl v a
dianaeiniAnilellFudtyoraunsuniavingainniadarind Andwesdnnuiniuldasin

Wiy

P.=p(d)A,/4fd watt / m’ (2.2)
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nAFuAtyoyn auaunissia il

A = total power extracted (2.3)

er

Incident power flux density

1 3
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Y = ] A

lunsainsinataainiAn lddedyuninniagds ez Fannistanunun
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NOAINANI91 A
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v & = a 1
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Tae ( A2 ANL9DIUTLANENTNARIR2RINTA FaNA1UsENIe 0.55
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ﬂ*m%’umﬂmmﬁgﬂaﬁu (horn shaped antenna)
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ANANITa luNsuNAasd iy i uiuianslafAntailafiauiuanuaiuisalunig
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G= 41A, (2.5)
/12

T 4 Ae Ao meapdutsduiusiuaud flugl ¢ = Af We ¢ luaudiasuas
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Pe = PG Gy A (2.6)
(1) d”

e o ednodad A e e - ,
ANN1FANNANNUSA LATRTFenAWAa U9 Friis transmission equation

1
A

TunsdenaudnyanaininuaInAdng waziiaaliainisgodadanlueinidng

(Free space path loss) AAfudnmdauszudnaniasaesdyyrniuldsanidsaesdyyini

! dJ | o o Y o dﬁl
gnadsaany Taifluglaonudusiug laasil

(Pa/P) =G, G [A/47d]° (2.7)
Tnaf
A o o [ % dlv ¥
P, Aa nasIasdty o unsuls
P, A8 MAsIaSA Ty nINgsann

o o

G AD AR9INTENUTDIANLDINAS

G, A BRI TAIAIEDIN AR

A #a frenngnanaw 39 A= c /1 e o ifunnuiEieuas 3x10 ° m /s
uay f Aa mwﬁmmﬁa&lm’]m (Hz)

d A8 7X8LENINNNIASULAZANARS (M)

! a [ % % | uI/ ¥ a 1 | ' a dl =
ANegryideniasesdryonlueiniadngtasvialiudoazAnafumisaaesndiua (dB) S

AL

L, (dB)= 10log (P,) - 10 log (Py)
= 32.44 + 20 log (f) + 20 log (d) = 10 log (G,) — 10 log (Gy) (2.8)

o9 d Avdaendlu km waz f Sudaetly MHz

ANANNIIALIIUTIAINIGEYREALINNIUAINIZIEN N UAZ AIAINDTDIARUATY T U

2.5.1.2 LUUANABINTFULALNIRIUBI Okumura
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i edulned
G(h,) =20 log (h,/200) 10 m < h, < 1000 m (2.9)
G(h,)=10log (h, /3) h <3m
G(h)=20log (h, /3) 3m<h <10m

Tng h, AB AIINEITB9ATERINIALEIANNHT I

h,, A8 ANHEITIANANAINATDILATS NI AN

AunpdiniaiinANgaesataInIAnantigiutaerinliannnaesdny o

'
6 1 a

04 20 dB/decade s luanEfinaifinANgITeataaIn AN UnsalinsdnsiazdosiuAnIn

ulg

=2De

e 10 dB/decade duiulunstinanaainialangedesndn 3 m ansaatingu dnienld

= Ao = L e ) o o Ao nya
@qﬂ@’]ﬂqﬁm@\‘i@ﬂquﬂ’]uwuﬂqu@]flLﬂu2 W1 NAR 400 m @zﬁﬂmﬂiuﬂmmqu?U1@NﬂqﬂW?

AANAUDNLTENDL 6 dB

2.5.1.3 WULUANRR9URY Hata
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1 lu e

L, (dB) = 69.55 +26.16 log () + (44.9 - 6.55 log (h,)) log (d)
~13.82log (h,) —a (h,) (2.10)
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Tpen f A8 ANANDIBIAAUNY (MHZ)
A 1 = di [ I8
D AR srarsrndNanilguLaziATasingAny (km)
AR ANNANTBIANLDINIATBIANE (M)
h AB AN TNEITDIANEDINTATBINIANI (m)
way  a (h,) A8 WNnRaFLA b (correction factor) zﬁﬂﬁmmmmwzgwmmammmm

A o &
P79 N ANY

WBIUUIA LD

a(_ ) = 829[log (1.54hm)]2— 1.1 (2.11)

m

ath,) = 3.2[log(11.75h )1°- 4.9

m

Lﬁ@qmuﬂmnaﬂauaztﬁn

ath,.) = [M1.11log(f) - 0.7]h - [1.56log (f) -0.8] (2.12)

m

2. UL ULNDITALUDN

L, (dB)= L, -2[log(f/128]"-5.4 (2.13)
3.1 UARNTRUN
L, (dB)=L, -4.78[log (N]° + 18.33 log () - 40.94 (2.14)

TAANNII299 Hata  HulselamiaeinannluniedJoii wmesnzaiunsaldrinisanneuses
o dl v o 1 dl ¥ ° dl dl 1 =2
U INALRENAUANT IFAINULLA1a89289 Okumura ISz ANINNGT 1 km AUUNIZEN

Aunsinan el dsadaun vy
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ARBENINITATUINS LLLAIABINTGEUAEIERDULLANG"

guinsnidednyn nuATasnihlnAsdayindy 10 W asAtuanminasaesdnynynniy
TANAUIALEG 1 km, 2km, 5km, 10km WAz 20km 4az TunisAuntiulilduuudiaesnsgoyide
a aa 1 o dgj
EAGRIGNTZEN NS
(N) NN3goyLAEIEAN luaanA91a (free space path loss)
(1) LUURNA89289 Hata Nldaulutsinndesivn

v
o

Metinavuali f=1800 MHz, h=40 m, h =3 m, G, = G =0 dB

S

289N
P, = 100log (10000mW) = 40 dBm
(n) anAaNneh (2.8) AzANNITDANUIUNN P,
AU 1 km
P, (dBm) = P, (dBm) - (32.44 + 20 log (f) + 20 log (d) — 10 log (G;) — 10 log (Gy))
= 40-(32.44+20 log (1800) +20 log (1) -0-0)
=-57 dBm
AU 2 km
P, (dBm) = P, (dBm) — (32.44 + 20 log (f) + 20 log (d) — 10 log (G;) — 10 log (GR))
= 40-(32.44+20 log (1800) +20 log (2) -0-0)
=-63.57 dBm
AU 5 km
P, (dBm) = P, (dBm) - (32.44 + 20 log (f) + 20 log (d) — 10 log (G;) — 10 log (Gy))
= 40-(32.44+20 log (1800) +20 log (5) -0-0)
=-71.53dBm
Fgumis 10 km
P, (dBm) = P, (dBm) - (32.44 + 20 log (f) + 20 log (d) — 10 log (G;) — 10 log (Gy))
= 40-(32.44+20 log (1800) +20 log (10) -0-0)
=-77.55dBm
Aunis 20 km
P, (dBm) = P, (dBm) — (32.44 + 20 log (f) + 20 log (d) — 10 log (G;) — 10 log (Gy))
= 40-(32.44+20 log (1800) +20 log (20) -0-0)
=-83.57 dBm
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) mﬁﬁmmiﬁ (2.10) AZAINITOAIUIUUN Ps
FEUWNUL 1 km
P (dBm) = P (dBm) - (69.55 + 26.16 log (f) + (44.9 - 6.55 log (h,)) log (d)
-13.82log (h,) —a(h,))
P, (dBm) = 40 — (69.55 + 26.16 log (1800) + (44.9 — 6.55 log (40)) log (1)
— 13.82 log (40) — (3.2[log(11.75*3)]-4.97))
=-89.88 dBm
FFUNUL 2 km
P, (dBm) = 40 — (69.55 + 26.16 log (1800) + (44.9 — 6.55 log (40)) log (2)
~ 13.82log (40) - (3.2[log(11.75*3)]-4.97))
=-100.24 dBm
FEUWNUL 5 km
P (dBm) = 40 - (69.55 + 26.16 log (1800) + (44.9 — 6.55 log (40)) log (5)
— 13.82 log (40) — (3.2[log(11.75*3)]-4.97))
=-113.93 dBm
FEWNUL 10 km
P (dBm) = 40 — (69.55 + 26.16 log (1800) + (44.9 — 6.55 log (40)) log (10)
~ 13.82 log (40) — (3.2[log(11.75*3)1>-4.97))
=-124.28 dBm
AFIUNUL 20 km
P, (dBm) = 40 - (69.55 + 26.16 log (1800) + (44.9 — 6.55 log (40)) log (20)
~ 13.82log (40) - (3.2[log(11.75*3)]-4.97))
=-134.6 dBm
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=i = ° o o Ao Y °
M990 3.1 ﬂq?LlﬁﬂULV]HUﬂq@\isﬂ@\j tympmwm%ﬁmﬂﬂLLUU@W@@M@\‘ILL‘LIU

ANA9TR4 ”mmﬁmﬁ%iﬁ” (dBm)
FeeleN1e d (km) free space path loss Hata’'s path loss
1 -57.0 -89.88
2 -63.57 -100.24
5 -71.55 -113.93
10 -77.55 -124.28
20 -83.57 -134.6

2.6 Antenna Pattern (Lmugﬂmmc«'wé’amuﬁ@Ll,uugﬂnszmzlﬂﬁ'u)
LLUUgﬂﬂ’]?LLEjW@/\N’MM?‘ﬂLL‘LI‘ngﬂﬂ’;T:ﬁ@’WEIﬂa‘luﬂ]ﬂ\izﬁﬂﬁlﬂ’mﬁﬁ lagniienndn “iflunis
UaueAuaNTRlun1suiidsuIesaaaInialuglaesnsdnuse lugtlaasiafdunng
AtinANaR S Faluilari ULt AR U (Space Coordinates) lunisfiatsauuuuzLnIul
AaaIuarFaansein LT uauNszazna (Far-Field Region) Wit uavaziauelug
N duuasniavFAng (Directional Coordinates) LAN® %'\1@mmuu‘”ﬁmmsiﬁﬁwmﬁmmmﬁ%
NATUNTIN DA NN U LU UL R ULE UL AU (Power Flux Density) ANNNNNTHAN1R91

(Radiation Intensity) AY1XLL3928941N (Field Strength) il@aa98n1NIAZA9 AN (Directivity

Phase) #38n13uaindamaw (Polarization) 16" alianeauiiugiinisuinnasuaiuisnusaanily

2.6.1 Omni directional (u,uu'i'auﬁﬁmﬂmzmuLﬁm)

wuusauAAnIgluszunLes  (Omni directional Pattern) Taaidfianuan “luuugiinng

v
aa

1o o = <o X . S 2
Lmemmumimmﬂmﬂmzmuwmuumiﬁﬂuwumgumﬁm (Azimuth) LAZTZUIUNBLFANRIN

a

o = 10 o I Na Ny .
Auaziuuuztnisiinnassluiuuinenie lunsaipesyuie (Elevation)

A8 (Elevation) HNNA (Azimuth)
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T

-

-

Anterina Antenna

HANLe (Elevation) HNNA (Azimuth)

g‘ﬂ‘l‘?‘i 2.11 Omni directional Antenna and Coverage Patterns

Antenna

Radiation
pattern

519 2.12 wuugdnisulnssaEfasNULLLSaLA LUSTUILLRASD

2.6.2 Directional and Sector (WUUNNAN)

ANYINIALLILINTIANG  (Directional Antenna) @ “AN8BINNANNALANITR WN9UMN
[ o A o dll 1 [~1 a a tﬁl A -dl A£I ] zv
MdnuiseiuaauanNuswan i luianelafian1antainnndaiieniedu <) 7 aeaiiinag
nn ldiuageInANNaNIWIANZaliAN19g9dn (Maximum Directivity) 1nnnanazldiuanin

IANTAITANNTBIAERNA LA INAAINENIATIARL (Half-wave Dipole)

Antenna location

£
N_—

519 2.13 wuugUnsURMRINURLLRTAANI
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Huel (Elevation) HuN1A (Azimuth)

gﬂﬁ 2.14 Directional Antenna and Coverage Patterns

HuWel (Elevation) HuN1A (Azimuth)

g'ﬂﬁ 2.15 Sector Antenna and Coverage Patterns

2.7 AMANLUALRIRLDINA

1 v
o [% va a g o

AnFupguantRassangainianaziutiniduaisainiadadananu azfeaily

'
yaa

anaianANN langanAnAfuaN iUy ulinnge Wuae Tddnanaeinianiaiuas

agn19¥iala 1asaraan1AnIAge warinistnanlefiduuuyle Anoshazainisnfunauann

antldels

2.8 nslwanlsd (Polarization)
#Anan1ANIAgaAsasin1sinan lsdiuuqenan (Circular Polarization) n1stwanladaas
A A a Y o vl o A A &y, o N
AAUNLAUNINBBNANALDINTATIL dNNTaN U W RAN e uaTvTananani le (Heilfas

%uﬂﬁ_ﬂi Ulpsaas1909g18anAsag) n13inanlsfuuLngs (Elliptical Polarization) azifinannnig

saufuaaRnmasauIN i gesnnnas (Inafansaunliisaasnnmasinisinanledidluwyy
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a ¥ dl nzll = o ' ?:/ d‘ o o a a = o
TLAL) TIHAIMNDLALIINY LLW)’Nﬁlﬂﬁlﬂﬂ%ﬂﬂuLL@ZﬂuLL@$L®u‘1’l’1\‘11ﬂ1u‘1/]ﬂV]’\\‘]L@EI'Jﬂu waz iy

o=

1
=

aduAdauneanllil AN NANTUSTINALA TUANNATATEIINIABSIIARIAEHATUANFNY

A1 ANNIWUTNAAD ALANNAAAVAIIADIINABFHANYINTU LAZIIADUINAAFHINAFNGTY 90

aAnaginauiase Inanlednlgazilasuldifunistnanlsdiluwuunenan (Circular Polarization)

% I8 dJ = a [~ Cd 5~ [ a (=1 1
wigneeslannmasuisluannaqailugud nstwanlsdiaznanaiunuuidadu aziwiuan
s twanlsfuuindadunaziuuneananazidunsdiniaunifunaainnis Twan lafing

Aananazlinisinanlsfuuuaananiu auisluinazsesgniinldvyuiazinaaunlyl

| A

1 [~ cadnzll o Y a é’ %
8E1939A13 TTNAEAENANTnasn liAnTulA
as @ A o - < -
q5usn fine nsdenauean lisiidunisinanlefnisuuasauaznisnan lsdniauuauay
Tnaliiinusdranaresndauviniy 90 a1 Adaduniraitsninaananlidsinguy
apazalaaladinanistlewdtyaynaigylnisanani 90 aamdnaunmzeIuny X uazinu Y
g oo A aa A« ” a4 o
andauile fine nsdamauusiman indn 1) uanapgtindendeslauanvanzan Ay
pananraztaundn bl lwnasaaesanans deazinliifianisuguaasaudininldniuwun

ad 3

INAL129TAAIABELNTIAET T9EH (IAD MANNIINNIUNUTIULRIAERINIARLLINAEITIEY

mimum@mumiv\lﬁﬁﬁu anansnfiazifntuldnelufirnennaduunfinsienauds
WA 5’1L?’1ﬁ’1§l‘ﬂ°ﬂ’)’1LL@ﬂﬁ‘ﬁﬁ%ﬁﬁ‘ﬁ’)ﬁ‘ﬂ?;l“ﬂ’ﬂﬁﬁﬂ‘ﬂ’)’]%&@ﬂﬂﬁﬂVIN“ﬂ@Qﬂ’]?MHWH@Q&HWNiWﬁ’]
Tneltiavudfledlulufirnianisindeuiinesrduiiduniseenllluennid ez dannis
Tvanlefludnuniiian n1stnanlsfuuuauean (Right-Hand  Circular Polarization) 4115011
ﬁﬂmqﬁmumqﬁuiwﬁu iazBandnemzilin nstnanlsfuuunudne (LefttHand Circular
Polarization)

dwsunistnanlsfuuunanantl  wanszmuaesnisueninadsauundsdaasdivly
GLING Gt mﬂmmﬁﬁﬁmﬁwm%ﬂmmaﬂ@mumwﬂsimmmi”uz’q“aa@ﬁmﬁzdam51’%1
nrstnanlsdaanasuuuaudneld saurelunienduiugae usednalsfinuaiaeinismand
mmmﬁ@ﬁuz@a&mmmnmf;lfmmﬁﬁﬁmﬂwmi@ﬁmuLf“ﬂ«&ﬂé&%ﬁi& WFAALLNANITAANDL
maqz‘&yﬁyﬁmﬁwﬁqmﬂﬁq (3 dB)

= o1 g a 3 1 = o o ¥
GQLLNQWﬂq?IW@Wi‘EﬁLLUULﬁQL@uu’]@5LW‘EI\1W'E]ZQ’]M'EUT’]’]§“]J§‘ZE]T’]Gﬂﬂ]\ﬂuiuﬂ@’]ﬂﬂ

.}
1

#01un1d weinslwanlafuuuaenanariilszlaaiiasinennlun180 813N Aa9N13ANNLULAL

|
A

o 1 Q} (=1 Y o @A a = dl dl -dl o VY o
IFIQ‘ﬂEI’NVILMullﬂmﬁL@u e NIARABARANTIZLLANINLN TUTUEaEINNAZNYUA IWTANELY

N1999F 988N A AR be satiudnldasan1An RN Tan lafidunuuidadu anaazni

Aan1saenaaesdyroadanisnesaasaraanidi dawly widudunisinanlsfuuy
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WNAN ANNLTEed Y uRsuldAaudniaza TnaldanladnataanniAeasniaiauay
wyudallednels Wuhaaiunisfnsedeansingszuu FM - Sauingige1n1AnIAg9inig
Twarlsduuunsnanudn anataainiAniaiuazanssialuiidnisle fauisofuaduaInaniil

dalg

2.9 ang1ueng (Gain)

n. AM9UE8A39 (Absolute  Gain) 18481818107 A (JAANINANIAWA L) Bl
FRINRIUADIAINN LA NIRINITURNTZAUNNIAINB IR AN NN AIBA LT e NdNUaINITWA

o '3 dl Yo v
N7LANUNIAINUN HFULE 1N

4. FRINVNLFNANS (Relative Gain) N80 8MINAIULBIBATILNBA1ANIB WA AN
do Y e o o do s - - Y o o A
Annuualer AadnsvsnanIANIuIaIdNaaINAN M Faus U luiAni19iu nanidsaunilan
WiugunnaesageIniAszietuienuiuivaassia tnadanlugjaraeinianldlunis

= <A A | 1o a IS d‘ s a .
Weaudiey AR argan1Aidusvasniinlalansellniiluin1saoyide (Lossless  Isotropic

q @

Source)u@:mﬁﬂﬂﬁﬂﬁﬁuuuimiwm

2.10 AINN219WaL (Bandwidth)

o

ANNNGNUALTRIAERINA YNEeINdn tpandndvagneluantnziatsaniAd

a1130919U L8 annazAIna1afiasuIAINAENTTAUNNATesa8anA wazliidulilang

NIAIFIUAIIUA AINNTIUALAZAANTUNAINENTBIAMNDTIAINGIUATEINIIANTNAN
(Center Frequency) TN&N192N1TNNIUTe9d8a N AN eeNsU s azsasdnunmanaulinasn

' &
HIUATITHOU
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UNN 3

n15as1eldsunsunaznistgarullsunsy

3.1 AnuAINITarasllsunsy

1. dwduslasenuil aunmviinisTuaaunuiaaslusallsunsuldase Tneldandn
PWIANNUKNUN  UATUIANWUN LR IALIUN ATaUTNAaLARININ  LaZAINNI0NNN
Auanelalaansinldsunsu visual Basic inlflunisauans uasdnasianisldanu

2. TUsunsuiannsnAIUInIAIFng ] AMNNINIELT 11U N19gayiAeLiedaINITEENg
m@mﬂﬁﬁmummuﬁ uanaNUEENNTnUAAITEALANNLINTRSATYUNN (Signal Strength) W
qasing < eanniuszAudsne) wdausszAumnndnnneavesdoyaynnld

3.Idsunsuslannnsndinsiziaanussaeddayaynd (Signal Strength) 2esaniiignu g

= ¥ =< P | | > [

aunsnanigulAnanis 20 aniigau sienistszananaluuiarai wdouanseanuidu
FTAVARN wRouwslsziuauidnNntiesaeedtynyls

4. Wsunsniifwyidnladng uazazaonsadlfifuatesunn Wesannluidaqiiuinigld

o/ 1 d‘ o all 1 d‘ Y o ] = o

usaldsunsnanndslszmeiedaflsnAnngeaguin @anegdnnialaseanuasaani Ui
Tdsunsufizuunietlszudanan dsendaanldans wazinnisinszdianunssaesdynynn
(Signal Strength) TaginnisaenuutliannsavAumlanvanzaslunisinssaniigau il
srgzinantasndinsmatunblpanisdadyonouluedisunn nalununnfasnisasfins

A 1 o c dl dl
sruupTadnansAnyilaaaun

5. Tsunsuiifeannisndinanzrinannusaesdyeynns (Signal Strength) 2eannigiui

v
danaaniAialuLnszatesaLiAnIe (Omni directional antenna) LAZAERINTALLLILANZAY

#AN14 (Sector antenna) 181
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3.2 Taseds19aasldsunsy

.
a'lWaunui

l

h 4

egonfigiu

I

5UR1 Base Station Parameters

}

iAenlszinnvesasoims

Sector
Antenna

Omni Directional

MUUATIUIU Sector ‘

!

. -
MUUABIAUTUAU ‘

!

Hepvuiauouiiog ‘f

Medium and Small City

TaEaiigiann

ATUIDL Signal Strength ‘

LAINa Coverage Area ‘

1% 3.1 Taseasadlilsunsy



3.3 N15YN9IUATU Graphics aIAALsuNsuNLABUlAg Visual Basic
o dl dl v Y . o -dl IS ¥ . . A dl =
NINUANLITUAIW Graphics Tudalilsunsuii@iausog Visual Basic iavisEan
fiud1 Graphics User Interface (GUI) tiuagldunslinauiugldlisunsulugians Object
sinee) Failunnslisunssndedng vse OOP (Object Oriented Program) L N19a<@ n13a3ng
tuna sanliiannsaFedesdmivligldaunsandayasine s Tusaztindeyasiie il
ang aumniansauansall  AsiuludallsunsuenassiasinisFanaedagaainumils

fi197) HAuIsINALNI s e e la I lU Asaznanasa il

o o 1 1 a [ [ Y
NITUIRATLLRUIAN "]GLNLLNuVIN’]Lﬂ‘LIL‘iJ‘u‘lI’ﬂEﬂ

dl 26 ¥ © = dl % d’l o o
Lufa;ﬂwfmwmﬁmmugmmuuumuw WAa0 TUsuNINTATNINITATUIUNIATLAEN

sendneqaiaantigauiuqaiineen iUl ing BuAwIMAAR umsian 0, 0 T

AUDN AL AZATINEIURLNUN

& v ° Vo ~ X2 = a a @
nafivdagyamiuniesing o sesunuilullsunsniiiuaslafivllfazqn TnaEuiivann
U7 0, 0 Tlaulis Aundaiingaving Teazinni99u Loop lumuaedniiluunousnas
ATUMEY A1NIUALHIN199U Loop lumumedniluunameld azau Loop  uilldauieund
4 A = o 1 £% tdl
gaving visaaulUauferuniigavineaeunud

o

TaaiaNN19N M I UN1T AU U T EN AT

2 2
d =[(X = Xg)* + (Y =Y,)
(X, ,Y,) = ANLMLTR9N1TINADNTHFY
d9
(X,Y) = AutarAuIsTEEniRmeUAUanITigIW

antutszaen N alunsAasAuauFauauluafdnms - TaaRaunienldlu

ANTANUIDLAIT

dis tan ce = N((x ~ X, )/ scalepix)? + (Y —Y,)/ scalepix)?|

scalepix = UIUANNNEAFR A TALNAST

dj o dl o = A ¥ Y @ a a c
Gﬁﬂu’]??JEIZV]’]\WWI’m’]?Lﬂ?EIULV]EI‘LIF’V]WﬂLsﬁﬂLLﬂ'] “L‘]J‘Lmﬂqua‘mLmﬂummmaﬂw 9

Tsunsusalal
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3.4 WIS RLAsN Tl uN15IAsIERAd s LNsH

'
o

° ﬁhﬁﬁﬁﬂum@mmmmmﬁgm P9nlumag dBm

'
[ %

® A mwmmmmammﬂﬁqdwmmmﬁgm N9eluning dB

'
1% = = o

®  ANBRTNVENLUBIANEIDINIARTUUDIADUFIU NIA MuLoe dB

&9

[ %

o drpndresanigunldlussuuinedniiindeui N9alumicyg MHz

® ANANGITRIEIHRINIATEIANNT N AR TuLae m

o

® AAnNgeesdtaInIAeedinaAniaden Ndnluag m
® ANIAANAULLBIAINIZEZNY (Path-Loss Models) 19a1uuiing dB

o awnurasianlalums (scalepix)

3.5 aumsnlda1usultasziaimng o lusalilsunsa
3.5.1 Path-Loss Models (LULANaB9229 Hata)
LULRNAB4U8d Okumura IRANNITEFNLINAIMTLNITIATIZILAZANUI DAY Path-

|
al 1% = =

Loss (L,) BeAnlAanannisiiduaziiuAimugadaduilesainszazniaiiesetingnes i

©

erlaminaziinunldlunislssunniainisaanautasd i nslaasinallss@nsnin unnusan

v o

¥
¥ =

ngthanldnureudnazeenuarldAstavaraaniin fawnil Hata Aldinisungaaunig

o~ o ° 3 = Y 0
NaNnTnUNIAaesuaz I uNUNIINeaY Okumura  T9ANNN9289 Hata llE”]LL‘]_I\‘]LL‘LI‘].I"’Q’WQ@\‘]

aanlu 3 WLLANNANNLIARDNAD

1 luLiiag

L, (dB) = 69.55 +26.16 log () + (44.9 - 6.55 log (h,)) log (d)
-13.821log (h,)—a(h,,)

pen f A8 ANANDIBIAAUNY (MHZ)
= | ~ o o &
D A8 srersEnINan g ULATLATas iAW (km)
hy A9 AN INGITBIANYDINTATRNANTT (M)
h AR AN TNEITDIANEDINATBNIANT (m)

war  a(h,) Ao unmesufla (correction factor) AMUMFLIIUIAMINNGILEIAIERIN ALY

4 v .
LATR INTANS
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~ 1
WWasaualua

Q
=~
>
—
I

8.29 [ log (1.54h )*1- 1.1

Q
=~
>
—
Il

3.2[log (11.75h )*1- 4.9
LRIUUIANAIILASLAN
ath,) = [1.1 log(f) - 0.71h, - [1.56 log (f) -0.8]

m

2. UFTULEaTALUAN

L, (dB)= L, -2[log(f/128]"-5.4
3.LURTULN

L, (dB) =L, -4.78[log (7] ° + 18.33 log (f) ~ 40.94

1aaNn1978d Hata  Huselemipgrennnlunied s mezaunsalddinisaaneuses
Sy AlndRgTuARI#aNULL4 889299 Okumura AszenIaRNANNGA 1 km Aqwsnzas

Aunisian ldaulussuun Mimagauna gy

3.5.2 gNn1sAIIsMIANIaansula (Pr) ANAFNUFIU o Awnisle o

P =P-L,

Tmel
P, = ndvdaresaniiignn wise dBm
P = Sndaresdnyynniisule AINENNHFIU e dBm
L = Path-Loss Models (LILANA89994 Hata) gl dB
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3.5.3 aumanldlunisuilasinaslunuaadn Watt 15w dBm

dBm =10 log (W / mip/)

P,= 100 mW (20 dBm), P,= 0.001 mW (-30 dBm)

o

IneAgesindsdaziiurinlatiaued funuanResanigauwsiazaniiigiu
L des v & e o < 2%
anennaitinatanawdaluunil iaziinudlundnnislunisauldsunsuiaunn
dl 1o zd [ E/ Yo O =2
uaziiasandndaidsunsuniseanuuuiiaunvesilsunsulugy Aaiunieddnrinlasasnuasee

a3 Flow Chart 2814a319 7 1A%l
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TART

For X = 0 To Scale Width

For Y = O To Scale Height

[ AU Signal Strength
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LErAINA Coverage Arca

gﬂﬁ 3.2 Flow Chart aaslidsunsaludourasanunssnasdnonn (Signal Strength)
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3.6 N5 bAulisunsy

3.6.1 MWsINUaatlsunsy

1.Jsunsuilansnsneynn g ldaudaldsunsy Auunqeiafsaniigiue Hesmau
ANHABINNITANH 9 sz uuldndesnimanudiaunislanmunzdmiunishing

= dl dl ] Y o oI/ =) a dIS./ Yo o

an1fignu inefiazrinnseenuuu ity nAsaLAquiane o LFnaRfeIn s lFFLdty
LAZWANAMNAILMUNTBINIIAIMNNzaNLAY  Hldeulilsunsudsaunsnniivuasnuauanii
71 Naziesldandog esanndallsunsuilanunsnuandssAunduuseresdnyins o qn
1 1 o a [~ o a o v
19 7 Tumdaedandiua aanundussdudsing o muls

2 ldsunsuiifiaonuatunsnlunisians  Coverage Area  289ANNULINTBNATYLUNN
(Signal Strength) Lﬂumﬁﬂﬁ@mmﬂumaf@ﬂﬂLLUULL@ﬁmﬁmmﬂmmq@ﬁmﬁqLL@:fo‘hmummﬁ
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4.1A298199N1 Lafﬂﬂﬁ'm’m’mmﬁLLUUﬂﬁ‘z@ﬂﬂﬁ"ﬂuﬁﬂVl’N(Omni directional antenna)

Inafanmundemduiieslunjuazaaniiigiu 3 anligiu udazanifigauiinaimes Al

AN9199 4.1 Ltﬂﬂﬂﬂ'ﬁﬁ’]ﬁuﬂﬂ"]W'\ﬁ"]ﬁLﬂ’ﬂé‘ﬂ’ﬂ\?ﬂﬂﬁﬁg’]uﬁ 1,2,3 TnaldaaarniAuuy

Omni directional

- Frequency Pt Gt Gr Hb Hm
amug'm
(MHz) (W) (dB) (dB) (m) (m)
1 900 50 8 3 45 1.5
2 1800 40 6 3 50 2
3 900 20 8 5 50 1.5

| Strength Model
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X: 254 ! | 205 kel

O Medium and Small City
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517 4.1 uARIAINISIFBRSTLEABaINALLL Omni directional 2BIRANHFIUN 1
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ignal Strength Model
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Pt: |40 | watts I
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3

Gr:
nswissyfidnianas sector i 1
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(. signal Strenath Model

Base Station 3

Base Station Parameters Type of Antena
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. e 2

Gt :
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Gr:
nswIsufANIas sectord 1

0K
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120 29AN
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ANIUFIUY gﬂtmumﬂmmﬁ
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LTHAUN 30 B3AN
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LTHAIL N 60 RYAN
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LTHAIL N1 90 RNAN

48



L Signal Strength Model

Logows

Base Station 1
Base Station Parameters Type of Antena
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Linfinbn]

Base Station 2

Base Station Parameters Type of Antena

Frequency : 1800 | MHz O Dmidirectional
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4.3M228199N3  1@en 1981881 ALLILNTZANE3AURANTIS(Omni directional antenna)

A v a . . Y A 1
LAZIADN MANEDINI AL LRI ZR9N AN (Directional antenna) Tma@mwmmamﬂumm%a&l
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(=) Swcher 1200 dogron

OB
Gt: @ i © 2wt
) 3 secioe

P50 v Walls

Bi: | ~ | &
mymssyiivnienas sesion i 1
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Him: 15  w Meten
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o G T (5) Large Ciy - 1 3m 400 MHz
) Meckum and Smal iy
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€ Omeidsectionsl
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P50 v Walte O 1 sicker
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Gt: 13 B O 2 omcan
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0 -
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Base Station 3

Base Station Parameters Type of Antena
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a
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v
-
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Hm - Meters
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x: | 483 v: | 318
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NMARUIN N.

Antenna Pattern

® Omni directional Pattern

Side View (IAN19ULU2AN) Top View (VIANI9ULUIUDY)

Omni directional Antenna and Coverage Patterns
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Antenna

Radiation
pattern

wUUFUNSRANTEANEAIRINUULLSALA MUTEUILLALA

® Directional and Sector Pattern

Antenna location

N
N

wUUgUMTUR AR UL LU AN

Side View Top View

Directional Antenna and Coverage Patterns
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Absolute Gain (dBI)

-15

15

10

=10

Side View Top View

Sector Antenna and Coverage Patterns

ARTINITULLADIRILDINIALULILAIZ AN AN

Sharp azimuth rall off -
improves frequency reuse

Electrical down tilt can be provided
for improved coverage / i |

Mull fill below horizon
Low cross polar signals for

Azimuth Co-Polar €53 limit improved polarisation reuse

Azimuth Co-Polar pattern
Azimuth X Polar pattern
Elevation Co-Polar CS3 limit

Elevation Co-Polar
Elevalion X Polar

Excellent side lobe

suppression - reduces
susceptibility to
multi-path interference

Excellent front to
back ratio

-180 -150 -120 -80 -60 30 0 30 60 80 120 150
Angle (degrees)
ANEFATINITULLUBNALAINIA LU sector a2 120 a9

LEAYANDASINIFULNLURIRIERINALLLLANZAINANIIN YN LT lun1sAT U

180
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NANUIN .

asu1ellsunsy

*UNTELUE LATDINNNE Underscore (_ ) wandWiiiuinAdadslianlilsalunssinsialy

= P
LATANUNNE () AR N1F Comment

1. nmsusznAnanils

Dim WithEvents Dolt As New DoStuffClass()
Public Shared re As DialogResult

Public Shared Hm, Hb, aHm, Pt, loss, dist, scalepix, distshow, prr(20, 852, 641), prr1(20, 852, 641),

PTT(20, 852, 641), gain(20, 852, 641), zeta(20, 852, 641), DEG(20, 852, 641) As Double
Public Shared Gt, Gr, freq, base, basel, nbase, i, j, x1, y1, X_clickl, Y_Click1, numl As Integer

Public Shared Drawflag As Boolean ' fiauilsil aailu True azaglulunnan
Public Shared pic(20) As Object

Public Shared theGraphics As Graphics
Public Shared n As Integer = 20

'AIUUINITUIYNUDY sector

Public Shared ang(20, 852, 641), sec2(20, 852, 641), ang1(20, 852,641), ang2(20, 852, 641), _
ang3(20, 852, 641), sec3(20, 852, 641) As Single
Public Shared G() As Double = {0, 0, -0.2, -0.5, -1, -2, -2.2, -2.2,-2,-2,-2.5,-3.5, -4}

* wneue) Public Shared unnsdszniadautlsianunsnzenlilinaenia form

2. WIRNIuanIaIwazIuniaqty

Private Sub Timerl_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Timerl.Tick
Label7.Text = DateAndTime.Now
End Sub

3. FORM LOAD

Private Sub Forml Load(ByVal sender As Object, ByVval e As
System.EventArgs) Handles Me.Load

pic(l) = Picl

pic(2) = Pic2 .\\

pic(3) = Pic3

pic(4) = Pic4

pic(5) = Pich

pic(6) = Pic6

pic(7) = Pic7 . Pa < 4
pic(8) = Pic8 drutilumsiny Base station #1 1- 20
B:ggig)_=P;?210 13uesisd 1 Tantaansn 20 62
pic(11) = Picll

pic(12) = Picl2

pic(13) = Picl3

pic(14) = Picl4

pic(15) = Picl5 _/
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pic(16) = Picl6
pic(17) = Picl7
pic(18) = Picl8
pic(19) = Picl9
pic(20) = Pic20

bntcalculate.Enabled = False
bntOpenMapfile.Enabled = False
bntClearAllBase.Enabled = False
ClearAllBaseToolStripMenultem.Enabled = False
bntruler.Enabled = False

bntbase.Enabled = False

PictureBoxl1l.Enabled = False
mnuOpenMapFile_Enabled = False

End Sub

** wanEeR A49 enabled 1w even NMuuAlH object Wz laivinem

4. W&MY Coordinate LLAZAINLLITIUBY ”mmﬁm

Private Sub PictureBoxl_MouseMove(ByVal sender As Object, ByVal e As_
System_Windows.Forms._MouseEventArgs) Handles PictureBox1.MouseMove

Dim X_axis, Y_axis As Integer

X_axis = e.Location.X.ToString

Y_axis = e.Location.Y.ToString

Labell.Text = X axis & " , " & Y_axis

Dim prrl As Double

prrl = prr(0, e.X, e.Y)

ITf prrl >= -102 And base > 0 Then

Label2.Text = "Signal Strength = " &_
prrl._ToString('#,##0.00"") & ' dBm"
Else : Label2.Text = " - dBm"
End If

End Sub



5. Lﬁ’a Click ‘1!34 Open new map

Private Sub bntOpenNewMap_ Click(ByVal sender As System.Object, ByVal e_
As System.EventArgs) Handles bntOpenNewMap.Click

OpenFileDialog2. InitialDirectory = "C:\Signal strength\Map"
IT OpenFileDialog2.ShowDialog() = Windows.Forms.DialogResult.OK Then
PictureBoxl1l.Enabled = True
PictureBoxl.Refresh()
Me.Cursor = Cursors._WaitCursor
PictureBoxl.Image = New Bitmap(OpenFileDialog2.FileName)

' =3 @ a ' A '
' dutlaziilunng Clear Base UULAWNLANNRULLIALNUN LA

IT base > 0 Then
For n = 1 To base
pic(n).visible = False

For i = 0 To PictureBoxl.Width
For J = 0 To PictureBox1l.Height
prr(n, i, j) = -100000000000
prr(0, i, j) = -100000000000
Label6.Text = " "

Next
Next
Next
base = 0
End If

Dim file_name As String = OpenFileDialog2.FileName
file_name = file_name.Substring(file_name.LastlndexOf("\'") + 1)
SaveFileDialog2.FileName = OpenFileDialog2.FileName
Label4.Text = file_name
bntruler.Enabled = True
bntbase._Enabled = True
End IT
Me.Cursor = Cursors.Default

‘douillunisivunruinvadvawawi Mllatunn drauaiy panel azliillngulusi

IT PictureBoxl.Enabled = True Then
IT PictureBoxl.Image.Height > 641 Or PictureBoxl.Image.Width > 852 Then

re = MessageBox.Show(" Luunzau Al iiuiunuaning ngnaenuuun i, _

"Warning', MessageBoxButtons.OK, MessageBoxlcon.Warning)
IT re = Windows.Forms._DialogResult_OK Then
PictureBoxl1l.Image = New Bitmap(50, 50)
PictureBox1l.Enabled = False
Labell.Text = """
Label2.Text = "
ITf PictureBoxl.Enabled = False Then
bntruler_Enabled = False
bntbase.Enabled = False

End If
End If
End If
Else
End If
End Sub

64



s

6. il Click 1]a Ruler wth

Private Sub bntruler_Click(ByVval sender As System.Object, ByVal e As_
System_EventArgs) Handles bntruler.Click

bntruler_Enabled = False
End Sub

Private Sub PictureBoxl_ MouseDown(ByVal sender As Object, ByVal e As_
System.Windows.Forms.MouseEventArgs) Handles PictureBox1.MouseDown
PictureBoxl.Refresh()
IT bntruler.Enabled = False Then
IT e.Button = Windows.Forms.MouseButtons.Left Then

' 1 v o 1 v = 1
L, MiqqﬂQUQﬁimnmLuﬁaﬂumﬂﬂuiaLﬂ@ﬂ
PictureBoxl.Cursor = Cursors.UpArrow

Drawflag = True ‘TnatuandieEnanaduls
° ° P a v v =i @ o a0 s
x1 = e.X ‘muussundasusvraLduasanausuntainaduand
yl = e.Y
Else
Drawflag = False ‘mhinatasnddng edulaile
End If

End If
End Sub

Private Sub PictureBoxl MouseUp(ByVal sender As Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles PictureBoxl.MouseUp
PictureBoxl.Cursor = Cursors.Default
IT bntruler.Enabled = False Then
scalepix = ComboBox1l.Text
distshow = CSng(Sart((((x1 - e.X) / scalepix) ™ 2) + ((y1 -
e.Y) / scalepix) N 2))

MessageBox.Show("'seeiene = * & distshow.ToString('#,##0.00"")_

& " ndlawas'™, "Distance",

MessageBoxButtons.OK,MessageBoxlcon. Information)
bntruler._Enabled = True
End If
End Sub

*UN12WR MouseDown : LHaLENNALNNE

MouseUp : iiadaasiand
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; g ;
7. 1ila Click s L4 wazananLuLHUT

Private Sub bntbase Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles bntbase.Click

“\lia click Yaugaziflunsiudiuau base

bntbase._Enabled = False

base += 1

nbase = base

numl = base
End Sub

Private Sub PictureBox1l MouseClick(ByVal sender As Object, ByVal e As_
System._Windows.Forms.MouseEventArgs) Handles PictureBoxl._MouseClick

If bntbase.Enabled = False Then
IT e_.Button = Windows.Forms.MouseButtons.Right Then

MessageBox . Show(""n3a4 click mouse d1Liia11n13919 Base_
Station', "Worning', MessageBoxButtons.OK, MessageBoxlcon.Warning)

Else
X_clickl = e.X
Y _Clickl = e.Y

pic(base).visible = True
pic(base).Location = New Point(X_clickl - 5, Y _Clickl - 4)

WIFUNUITILHNE click wazuARIaNiFIUNAILMLINY IalasundasdaligIuaziEuAIuIn

A9ANATN code TNAINY

For i = 0 To PictureBoxl1l.Width
For J = O To PictureBoxl.Height
zeta(base, i, J) = CDblI(Atan(( - Y_Clickl) /7 (i - X_clickl)))
DEG(base, i, j) = (180 / P1) * zeta(base, i, j)
IT i < X clickl And j <= Y_Clickl Then
ang(base, i, j) = DEG(base, i, j)

Elself 1 >= X _clickl And J <= Y_Clickl Then
ang(base, i, jJ) = 180 + DEG(base, i, })
Elself 1 >= X_clickl And j >= Y_Clickl Then
ang(base, i, j) = 180 + DEG(base, i, J)
Elself i <= X _clickl And j >= Y_Clickl Then
ang(base, i, j) = 360 + DEG(base, i, })
Elself 1 = X clickl And j <= Y _Clickl Then
ang(base, i, j) = 180 + DEG(base, i, })
End If

Next
Next
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LHAINANUTFIULRIAZLUNENTEUIUNTAIUIUFAN 9| AL

IT pic(base).visible = True Then
DBS.ShowDialog() ”*@cmdedqufﬁﬁiuias

IT DBS.RadioButtonl.Checked = True Then
scalepix = CDbl(ComboBox1.Text)
freq = Int(DBS.freq(Forml.base))

Pt = CDbI1(10 * Logl0((DBS.Pt(Forml.base) /7 0.001)))
Gt = CDbI(DBS.Gt(Forml._base))
Gr = CDbI(DBS.Gr(Forml._base))
Hb = CDbl(DBS.Hb(Forml.base))
Hm = CDbl(DBS.Hm(Forml.base))

If DBS.RadioButton4.Checked = True Then
aHm = CDbI(3.2 * ((Logl0o(11.75 * Hm)) ~ 2) - 4.97)
Elself DBS.RadioButton5.Checked = True Then
aHm = CDbI((((1.1 * (LoglO(freq))) - (0.7)) * Hm) - ((1.56 *_

(Log10(freq))) - 0.8))
End If

For i = O To PictureBox1.Width
For J = O To PictureBoxl.Height

dist = Sqre(((DBS.X(Forml.base) - i) / scalepix) ™ 2 +_
((BPBS.Y(Forml.base) - j) / scalepix) ™ 2)

loss = CDbI(69.55 + (26.16 * (LoglO0(freq))) + ((44.9 -(6.55
* (Logl0(Hb)))) * (Loglo(dist))) - (13.82 * (LoglO(Hb))) - (aHm))

prr(base, i, j) = CDbl(Pt - loss + Gt + Gr)
Next

Next //

03
] oy 1

muumamummmsﬁﬁmmmwLLiwmﬁ'zycyﬁmmmmﬂmmmmu Omni directional Iagigu

ATW191ALABSAS ua1N Dialog DBS (4@ 8) waztnuAnlaannisAuansldludanlsda
prr(base, i, j)

Tne
base Aa &n1HFIUNINITAqLIU 11U base =1 agla prr(1, i, )

i,] A2 AUUINNAGIN JUULKUN
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AUUDINF bER1LDINIALUL sector

Elself dbs.RadioButton2.Checked = True Then
scalepix = CDbl(ComboBox1.Text)
freq = Int(dbs.freq(Forml.base))

Pt = CDbI(10 * Logl0((dbs.Pt(Forml.base) /7 0.001)))
Gt = CDbl(dbs.Gt(Forml.base))
Gr = CDbl(dbs.Gr(Forml._base))
Hb = CDbl(dbs.Hb(Forml._base))
Hm = CDbl(dbs.Hm(Forml.base))

If dbs.RadioButton4.Checked = True Then
aHm = CDbI(3.2 * ((Logl0(11.75 * Hm)) ~ 2) - 4.97)
Elself dbs.RadioButton5.Checked = True Then
aHm = CDbI((((1-1 * (LoglOo(freq))) - (0.7)) * Hm) - ((1.56 *_

(Log10(freq))) - 0.8))
End If

AAUNITANUIUNANIINISINIAURY soctor N 1,2,3

For i = 0 To PictureBoxl.Width
For J = 0 To PictureBox1l.Height
angl(base,i,j)= Abs(CDbl(dbs.ongsa(Forml._base))-ang(base,i,j))

sec2(base, i, J) = CDbl(dbs.ongsa(Forml.base)) + 120
IT CDbl(dbs.ongsa(Forml.base)) > 180 And (dbs.ongsa(Forml.base)) <= 360 _
Then
IT sec2(base, i, j) > 360 Then
sec2(base, i, J) = sec2(base, i, j) - 360
End IFf
End IT

sec3(base, i, j) = CDbl(dbs.ongsa(Forml.base)) + 240
IT CDbl(dbs.ongsa(Forml.base)) > 120 And (dbs.ongsa(Forml.base)) <= 360 _
Then
IT sec3(base, i, jJ) > 360 Then
sec3(base, 1, J) = sec3(base, 1, j) - 360
End If
End IFf

ang2(base, 1, J) = Abs(sec2(base, i, j) - ang(base, i, j))
IT CDbl(dbs.ongsa(Forml.base)) >= 180 And (dbs.ongsa(Forml.base))<= 300_
Then
ITf ang2(base, i, j) > 60 Then
ang2(base, i, J) = 360 - ang2(base, i, j)
End IT
End If

ang3(base, i, J) = Abs(sec3(base, i, j) - ang(base, i, j))
IT CDbl(dbs.ongsa(Forml.base)) >= 60 And (dbs.ongsa(Forml.base)) <= 180 _
Then
IT ang3(base, i, j) > 60 Then
ang3(base, i, j) = 360 - ang3(base, i, j)
End If
End IFf
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IT CDbl(dbs.ongsa(Forml.base)) >= 0 And (dbs.ongsa(Forml.base)) <= 60 _
Then
IT angl(base, i, j) > 60 Then
angl(base, 1, J) = 360 - angl(base, i, j)
End If

Elself CDbl(dbs.ongsa(Forml.base)) >= 300 And (dbs.ongsa(Forml.base))<=_
360 Then

If angl(base, i, j) > 60 Then

angl(base i, j) = 360 - angl(base, i, }J)
End IT
End IFf

Next
Next

**UNNELUE angl(base, |, j) AB AANINTBIAILEINA sector 71 1
ang2(base, IJ) NANINLRIANLANA SeCUJFVIZ

ang3(base,Lj)ﬂﬂ‘ﬂﬁﬂﬁﬂﬂ@ﬂ@ﬁﬂ@ﬁﬂﬂﬁ sectorﬁ 3

118719 1 sector

IT dbs.bntl.Checked = True Then

For 1 = 0 To PictureBoxl1l.Width
For Jj = 0 To PictureBoxl Height
IT angl(base, i, J) >= 0 And angl(base, i, J) <= 5 Then \\

galn(base i, j) = G(0)

Elself angl(base, i, j) >= 5 And angl(base, i, j) <= 10 Then
gain(base, i, J) = G(1D)

Elself angl(base, i, j) >= 10 And angl(base, i, J) <= 15 Then
gain(base, i1, J) = G(2)

Elself angl(base, i, j) >= 15 And angl(base, i, J) <= 20 Then
gain(base, i, J) = G(3)

Elself angl(base, i, j) >= 20 And angl(base, i, J) <= 25 Then
gain(base, i1, J) = G(4)

Elself angl(base, i, j) >= 25 And angl(base, i, J) <= 30 Then
gain(base, i1, J) = G(5)

Elself angl(base, i, j) >= 30 And angl(base, i, J) <= 35 Then
gain(base, i, J) = G(6)

Elself angl(base, i, j) >= 35 And angl(base, i, J) <= 40 Then
gain(base, i1, J) = G(7)

Elself angl(base, i, j) >= 40 And angl(base, i, J) <= 45 Then
gain(base, i, J) = G(8)

Elself angl(base, i, j) >= 45 And angl(base, i, J) <= 50 Then
gain(base, i1, J) = G(9)

Elself angl(base, i, j) >= 50 And angl(base, i, J) <= 55 Then
gain(base, i1, jJ) = G(10)

Elself angl(base, i, j) >= 55 And angl(base, i, j) <= 60 Then _//
gain(base, i, jJ) = 6G(11D)

Else : gain(base, i, j) = -1000000000000

End IT
grunsidFauinauan gain AUAIYNBIAN
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PTT(base, i, j) = Pt + gain(base, i, j)

dist = Sqrt(((dbs_X(Forml.base) - i) / scalepix) ™ 2 +_
((dbs.Y(Forml.base) - j) / scalepix) ™ 2)

loss = CDbI(69.55 + (26.16 * (LoglO0(freq))) + ((44.9 - (6.55 *
(Log10(Hb)))) * (Loglo(dist))) - (13.82 * (LoglO0(Hb))) - (aHm))

prr(base, i, j) = CDbl(PTT(base, 1, j) - loss + Gt + Gr)
Next
Next

LNAB219 2 sector

Elself dbs.bnt2.Checked = True Then
For i = 0 To PictureBoxl.Width
For J = 0 To PictureBox1l.Height
IT angl(base, i, j) >= 0 And angl(base, i, jJ) <= 5 Then

gain(base, i, J) = G(0)

Elself angl(base, i, j) >= 5 And angl(base, i, j) <= 10 Then
gain(base, 1, J) = G(D

Elself angl(base, i, j) >= 10 And angl(base, i, J) <= 15 Then
gain(base, i, J) = G(2)

Elself angl(base, i, j) >= 15 And angl(base, i, J) <= 20 Then
gain(base, i1, J) = G(3)

Elself angl(base, i, j) >= 20 And angl(base, i, J) <= 25 Then
gain(base, i1, J) = G(4)

Elself angl(base, i, j) >= 25 And angl(base, i, j) <= 30 Then
gain(base, i, J) = G(5)

Elself angl(base, i, j) >= 30 And angl(base, i, J) <= 35 Then
gain(base, i1, J) = G(6)

Elself angl(base, i, j) >= 35 And angl(base, i, J) <= 40 Then
gain(base, i, J) = G(7)

Elself angl(base, i, j) >= 40 And angl(base, i, J) <= 45 Then
gain(base, i1, J) = G(8)

Elself angl(base, i, j) >= 45 And angl(base, i, J) <= 50 Then
gain(base, i1, J) = G(9)

Elself angl(base, i, j) >= 50 And angl(base, i, J) <= 55 Then
gain(base, i, jJ) = G(10)

Elself angl(base, i, j) >= 55 And angl(base, i, J) <= 60 Then
gain(base, i1, jJ) = G(11D)

"———-sector 2----—-—-

Elself ang2(base, i, j) >= 0 And ang2(base, i, j) <= 5 Then
gain(base, i1, jJ) = G(0)

Elself ang2(base, i, j) >= 5 And ang2(base, i, j) <= 10 Then
gain(base, i, J) = G(1D)

Elself ang2(base, i, j) >= 10 And ang2(base, i, J) <= 15 Then
gain(base, i1, J) = G(2)

Elself ang2(base, i, j) >= 15 And ang2(base, i, J) <= 20 Then
gain(base, i1, J) = G(3)

Elself ang2(base, i, j) >= 20 And ang2(base, i, j) <= 25 Then
gain(base, i, J) = G(4)

Elself ang2(base, i, j) >= 25 And ang2(base, i, J) <= 30 Then
gain(base, i1, J) = G(5)

Elself ang2(base, i, j) >= 30 And ang2(base, i, J) <= 35 Then
gain(base, i, J) = G(6)
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Next

Elself ang2(base, i, j) >= 35 And ang2(base, i, J) <= 40 Then
gain(base, 1, J) = G(7)

Elself ang2(base, i, j) >= 40 And ang2(base, i, J) <= 45 Then
gain(base, i1, J) = G(8)

Elself ang2(base, i, j) >= 45 And ang2(base, i, J) <= 50 Then
gain(base, i, J) = G(9)

Elself ang2(base, i, j) >= 50 And ang2(base, i, J) <= 55 Then
gain(base, i, J) = G(10)

Elself ang2(base, i, j) >= 55 And ang2(base, i, J) <= 60 Then
gain(base, i, J) = 6(11)

Else : gain(base, i, j) = -1000000000000

End IT
PTT(base, i, j) = Pt + gain(base, i, j)

dist = Sqrt(((dbs.X(Forml.base) - i) / scalepix) ™ 2 +
((dbs.Y(Forml.base) - j) 7/ scalepix) ™ 2)

loss = CDbI(69.55 + (26.16 * (LoglO(freq))) + ((44.9 - (6.55 *_
(Log10(Hb)))) * (Loglo(dist))) - (13.82 * (LoglO(Hb))) - (aHm))

prr(base, i, j) = CDbl(PTT(base, 1, j) - loss + Gt + Gr)
Next

L1719 3 sector

Elself DBS.bnt3.Checked = True Then

For i

= 0 To PictureBox1.Width

For J = O To PictureBoxl.Height

IT angl(base, i, J) >= 0 And angl(base, i, J) <= 5 Then
gain(base, 1, j) = G(0)

Elself angl(base, i, j) >= 5 And angl(base, i, j) <= 10 Then

gain(base, i, J) = G(1D)

Elself angl(base, i, j) >= 10 And angl(base, i, J) <= 15 Then
gain(base, i1, J) = G(2)

Elself angl(base, i, j) >= 15 And angl(base, i, J) <= 20 Then
gain(base, i, J) = G(3)

Elself angl(base, i, j) >= 20 And angl(base, i, J) <= 25 Then
gain(base, i1, J) = G(4)

Elself angl(base, i, j) >= 25 And angl(base, i, J) <= 30 Then
gain(base, i1, J) = G(5)

Elself angl(base, i, j) >= 30 And angl(base, i, J) <= 35 Then
gain(base, i, J) = G(6)

Elself angl(base, i, j) >= 35 And angl(base, i, J) <= 40 Then
gain(base, i1, J) = G(7)

Elself angl(base, i, j) >= 40 And angl(base, i, J) <= 45 Then
gain(base, i, J) = G(8)

Elself angl(base, i, j) >= 45 And angl(base, i, J) <= 50 Then
gain(base, i1, J) = G(9)

Elself angl(base, i, j) >= 50 And angl(base, i, J) <= 55 Then
gain(base, i, jJ) = G(10)

Elself angl(base, i, j) >= 55 And angl(base, i, J) <= 60 Then
gain(base, i, J) = G(11)
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Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Elself

Else :
End If

--—-sector 2

-—-—--sector 3

ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,
ang2(base,
gain(base,

ang3(base,
gain(base,
ang3(base,
gain(base,
ang3(base,
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Next

End If

PTT(base, i, j) = Pt + gain(base, i, j)

dist = Sqrt(((DBS_X(Forml.base) - i) / scalepix) ™ 2 +_
((bBS.Y(Forml.base) - j) / scalepix) ™ 2)

loss = CDbI(69.55 + (26.16 * (Logl0(freq))) + ((44.9 - (6.55 *_
(Log10(Hb)))) * (Loglo(dist))) - (13.82 * (Logl0(Hb))) - (aHm))

prr(base, i, j) = CDbl(PTT(base, 1, j) - loss + Gt + Gr)
Next

End If
End If
End If

bntbase.Enabled = True

bntcalculate.Enabled = True
ClearAllBaseToolStripMenultem.Enabled = True
bntClearAllBase.Enabled = True

21 click cancel ©N18ID4 ﬂm's‘inmimmmﬁg'\u

IT DBS

En

8.

-DialogResult = System.Windows.Forms.DialogResult.Cancel Then
pic(base).Visible = False
IT base > 0 Then
base = base - 1
End If
bntbase_Enabled = True
End If
End IFf
d Sub
A9UUR9 Base Station Dialog

Base Station 1 @

Baze Station Parameters Type of Antena
(&) Omridrectional

() Sector 120 degree

Frequency : (900 +w| MHz

Pt: |50 | Watts

Gt: g +| a8

Gr: |3 | dB

Hb: |45 | Meters

Hm: |15 | Meters
Baze Station coordinate Size of City
(%) Large City : | »= 400 MHz
X 292 Y: 229
) Medium and Small City
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Public Class DBS
Public Shared Pt(20), freq(20), Gt(20), Gr(20), Hb(20), Hm(20),

X(20), Y(20), ongsa(20) As Double
Public Shared txt(20) As String

Sub defalt()
ComboBox1.Text
ComboBox2.Text
ComboBox3.Text
ComboBox4 . Text
ComboBox5.Text
ComboBox6.Text
TextBoxl.Text =
Labell5.Text =

End Sub

Private Sub DBS_lLoad(ByVval sender

Label1l6.Text

900

50

8

3

45

1.5
0

Forml.X Clickl
= Forml.Y_Clickl

RadioButtonl.Checked = True

If RadioButtonl.Checked = True Then
bntl.Checked
bnt2.Checked
bnt3.Checked

End If

Fals
Fals
Fals

e
e
e

RadioButton4.Checked = True

If Forml.base > 0 Then

Me.Text = txt(Forml.base)

End If

System.EventArgs) Handles Me.Load

End Sub

t><t(1)
t™>t(2)
t™~>t(3)
t™>t(4)
t>x<t(5)
t>x<t(6)
t©>t(7)
t™>t(8)
t™>t(9)
t><t(10)
t~>t(11)
t™>t(12)
t™>t(13)
t><t(14)
t>xt(15)
t™><t(16)
t™>t(17)
t™>t(18)
t™>t(19)
t><t(20)

""Base
""Base
""Base
"Base
""Base
""Base
""Base
"Base
""Base
""Base
""Base
""Base
""Base
""Base
""Base
""Base
"Base
""Base
""Base
""Base

Call defalt(Q)

Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station

1"
on
3n
4
5"
6"
7
8"
9"
10"
11
12"
13"
14"
15"
16"
i
18"
19"
20"

~

-

Wy

~

>

/

fmiuani Default

YOIWITITINDS

As Object, Byval e As

1 4
e Form dialog 1sngaiu
szuerasn default nazuaaan
amiigiunailgtiuneaniil

A '
g ng
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WWanm OK azyinni1sdaAInisIiiaaslles aa 7

Private Sub OK Button Click(ByVal sender As System.Object, ByvVal e As
System.EventArgs) Handles OK_Button.Click

freq(Forml.base) = ComboBox1l.Text

Pt(Forml.base) ComboBox2 .Text

Gt(Forml._base) ComboBox3.Text

Gr(Forml.base) ComboBox4 . Text

Hb(Forml.base) ComboBox5.Text

Hm(Forml.base) ComboBox6.Text

ongsa(Forml.base) = TextBoxl.Text

X(Forml_base) = Labell5.Text

Y(Forml.base) = Labell6.Text

Me.DialogResult = System.Windows.Forms.DialogResult.OK

Me.Close()

End Sub

\3anm cancel WARIIENLANNITINEANNFIU

Private Sub Cancel_Button_Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles Cancel Button.Click
Me.DialogResult = System.Windows.Forms.DialogResult.Cancel
Me.Close()
End Sub

/IUURINIF check MLARNEIERINALLU LA

Private Sub RadioButtonl_CheckedChanged(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles RadioButtonl.CheckedChanged
Buttonl_Enabled = False
TextBox1l.Enabled = False
Labell7_.Enabled = False
Labell8.Enabled = False

bntl.Enabled = False
bnt2.Enabled = False
bnt3.Enabled = False

End Sub

Private Sub RadioButton2_CheckedChanged(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles RadioButton2.CheckedChanged
Buttonl_Enabled = True
TextBox1.Enabled = True
Labell7_.Enabled = True
Labell1l8.Enabled = True

bntl.Enabled = True
bnt2.Enabled = True
bnt3.Enabled = True

End Sub
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AIULRINISHANUUATNANINRIRILBINTA sector N 1 BaazdsAldAuansluda 7

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttonl.Click
Dim sec2, sec3 As Double
IT RadioButton2.Checked = True Then
ongsa(Forml.base) = TextBoxl.Text
sec2 = ongsa(Forml.base) + 120
sec3 = sec2 + 120
IT sec2 > 360 Then
sec2 = sec2 - 360
End IFf
IT sec3 > 360 Then
sec3 = sec3 - 360
End If
IT ongsa(Forml.base) >= 0 And ongsa(Forml_base) <= 360 Then
IT bnt2_.Checked = True Then

MessageBox-Show("ﬁﬁm%ﬂmqsedorzﬁﬂ " & sec2 & " oANAN",

"information", MessageBoxButtons.OK, MessageBoxlcon.Information)
Elself bnt3.Checked = True Then

MessageBox.Show(""#iAn191ed sector2 An " & sec2 & " e &_

vbCrLf & "#ifMn19a8dsector3Aa " & sec3 & " a9, "information”,

MessageBoxButtons.OK, MessageBoxlcon.Information)
End If

Else : MessageBox.Show(''ngaunseyiiAnieathudas 0 - 360 a3/, “Worning",

MessageBoxButtons.OK, MessageBoxlcon.Warning)
End If
End If
End Sub
End Class

Calculate

9. 1#la Click 1]u Calculate

Private Sub bntcalculate Click(ByVal sender As System.Object,ByVal e As_
System.EventArgs) Handles bntcalculate.Click

Dolt.Startvalue = 0 “progressbar start at 0O

Dim h As Integer = PictureBox1l.Height

Dim w As Integer = PictureBox1l.Width

Dim nn As New Bitmap(w, h)

nnsave.ShowDialog() “show save dialog

PictureBoxl.Refresh()

@ 4 Ay . 0
‘ Lﬂuﬂﬁiﬁ‘z‘l_qlﬁ@ file NABINTT save NAUNINITUIENIANA

IT nnsave.DialogResult = System_.Windows.Forms.DialogResult.OK And_
nnsave.TextBoxl.Text <> """ Then

bntcalculate.Enabled = False

Me.Cursor = Cursors.WaitCursor

MessageBox. Show(""file a89Ansazgn save 137 " & vbCrLF & ""C:\Signal_

strength\uanisuansszaudnyo i\ & nnsave.TextBoxl.Text & ".jpg",_
"Information", MessageBoxButtons.OK, MessageBoxlcon.Information)
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' & ° =~ o =~ < o =i '
ﬂ')uqu'ﬂ'\ﬂqilaﬂ?ﬂuL'VlEHJﬂ')']s\lLL?Q‘ﬂﬂﬁﬂmﬁquqqﬂV‘!ﬂﬂﬂqquu Lmzm‘l.lﬂ’muﬁﬂﬂqm'n’ﬂu
- - & o ] a 5 [ |
prr(0, i, j)anuuazyinmsilsauiiauszauanuusiaanuiussaud

For 1 = 0 Tow
Dolt.CountLoop(i /7 w * 100)

For J = 0 To h
prr(0, 1, j)
For nbase
IT prr(0,

-1000000000000
1 To base

J) < prr(nbase, i, j) Then
i, j) = prr(nbase, i, j)

End If
Next

theGraphics = Graphics.Fromlmage(nn)

If (prr(0, i, j) >= -102) And (prr(0, i, J) <= -90) Then
theGraphics.FillRectangle(System.Drawing.Brushes.Plum, New_
Rectangle(i,j, 5, 5))

Elself (prr(0, i, j) > -90) And (prr(0, i, j) <= -80) Then
theGraphics.FillRectangle(System.Drawing.-Brushes.SkyBlue, New_
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > -80) And (prr(0, i, j) <= -70) Then
theGraphics.FillRectangle(System.Drawing.Brushes.PaleGreen, New_
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > -70) And (prr(0, i, j) <= -60) Then
theGraphics.FillRectangle(System.Drawing.Brushes.YellowGreen, New
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > -60) And (prr(0, i, j) <= -50) Then
theGraphics.FillRectangle(System.Drawing.Brushes.Gold, New_
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > -50) And (prr(0, i, j) <= -40) Then
theGraphics.FillRectangle(System.Drawing.Brushes.DarkOrange, New
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > -40) And (prr(0, i, j) <= -30) Then
theGraphics.FillRectangle(System.Drawing.Brushes.OrangeRed, New_
Rectangle(i, j, 5, 5))

ElselT (prr(0, i, j) > -30) And (prr(0, i, j) <= -20) Then
theGraphics.FillRectangle(System.Drawing.Brushes.DeepPink, New
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > -20) And (prr(0, i, j) <= -10) Then
theGraphics.FillRectangle(System.Drawing.Brushes.MediumVioletRed, New
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > -10) And (prr(0, i, J) <= 0) Then
theGraphics.FillRectangle(System._Drawing.Brushes._MediumBlue, New_
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > 0) And (prr(0, i, j) <= 10) Then
theGraphics.FillRectangle(System.Drawing.Brushes.Indigo, New
Rectangle(i, j, 5, 5))

Elself (prr(0, i, j) > 10) And (prr(0, i, j) <= 20) Then
theGraphics.FillRectangle(System.Drawing.Brushes_MidnightBlue, New_
Rectangle(i, j, 5, 5))

ElselT (prr(0, i, j) > 20) And (prr(0, i, j) <= 30) Then
theGraphics.FillRectangle(System._Drawing.-Brushes.Black, New
Rectangle(i, j, 5, 5))

Else : theGraphics.FillRectangle(System.Drawing.Brushes_White, New_
Rectangle(i, j, 5, 5))

End IT

Next
Next
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' & ° @ a @ a o - o a v ° . [ Py
dauilazvinliunuiniily Transparent tiavinsilFauiiauseAuRualazyinn1921mnn bitmap 1nuld
lu C:Filejpg WWalzanuiuuanullsslauasd

nn.Save(*'c:\File.jpg",System.Drawing. Imaging. ImageFormat.Bmp)
Dim imagePath As String = "C:\File.jpg"
Dim aa As Integer = 50
Dim img As Image = Image.FromFile(imagePath)
Dim iii As ImageAttributes = New ImageAttributes
Dim ¢ As ColorMatrix = New ColorMatrix
PictureBoxl.Refresh()
c-Matrix33 = aa / 100
iii.SetColorMatrix(c)
PictureBoxl.CreateGraphics.Drawlmage(img, New Rectangle(0O, 0, w,_
h), 0, 0, img.Width, img.Height, GraphicsUnit.Pixel, iii)

AIUUBINIT save NANITUARITEALREYEUINS
Dim ggg As Bitmap = CaptureControl(PictureBoxl)
ggg.-Save('C:\Signal strength\uanisuansseaudnoini\"_

&nnsave.TextBox1.Text & ".jpg")
ggg-Dispose()

bntcalculate.Enabled = True
Else

MessageBox . Show("'ngmunsz1dia save file founin1snIuan" & vbCrLf & ™* natlu Calcucat an_

A3, "Information’”, MessageBoxButtons.OK, MessageBoxlcon. Information)

bntcalculate.Enabled = True
End If

Me.Cursor = Cursors.Default

mnuOpenMapFile_Enabled = True
bntOpenMapfile.Enabled = True
bntcalculate.Enabled = True

MyProgressBar.Value = 0
End Sub

10. 49UU9 Save dialog

save file E|
asanszufls file fikean1s save sanswanadans

Cancel

sigrial
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Public Class nnsave
Private Sub OK Button_Click(ByVal sender As System.Object, ByVal e_
As System.EventArgs) Handles OK_Button.Click
Me_DialogResult = System.Windows.Forms.DialogResult.OK
Me.Close()
End Sub

Private Sub Cancel_Button_Click(ByVal sender As System.Object,ByVal _

e As System.EventArgs) Handles Cancel Button.Click
Me_DialogResult = System.Windows.Forms.DialogResult.Cancel
Me.Close()

End Sub

End Class

11. Progressbar W&RA95EAZLIAT L UN1TUTENIANS

Private Sub UpdateProgressBar(ByVal MyCountlnteger As Integer) Handles_
Dolt._OnProgress

MyProgressBar.Value = MyCountlnteger
End Sub

12. Lﬁﬂ Click ‘l!&l Clear all base x

Private Sub bntClearAllBase Click(ByVal sender As Object, ByVal e As_
System.EventArgs) Handles bntClearAllBase.Click
Dim Res As DialogResult

Res = MessageBox.Show("'Amusiainisau base vianuavzald™™, “Clear AIl_

Base', MessageBoxButtons.OKCancel, MessageBoxlcon.Question,
MessageBoxDefaultButton.Buttonl)
PictureBoxl.Refresh()
IT Res = Windows.Forms.DialogResult.OK Then
Me.Cursor = Cursors.WaitCursor
For n = 1 To base
pic(n).visible = False

For i = 0 To PictureBoxl.Width
For J = 0 To PictureBox1l.Height
prr(n, i, j) = -100000000000
Next
Next

= 0 The
i =0 To PictureBoxl.Width
For J = 0 To PictureBoxl.Height
prr(0, i, j) = -100000000000
Label6.Text = "™ "
Next
Next
End If
bntcalculate.Enabled = False
bntClearAllBase.Enabled = False
ClearAllBaseToolStripMenultem.Enabled = False
Else
End If
Me.Cursor = Cursors.Default
End Sub
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13. 1ila Click 1]s1 Open map file &

Private Sub bntOpenMapfile_ Click(ByVal sender As System.Object, Byval e
As System.EventArgs) Handles bntOpenMapfile.Click

OpenFileDialogl. InitialDirectory = "C:\Signal strength\uanisuang

FEAVATY YN
IT OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK

PictureBoxl.Enabled = True

PictureBox1l.Refresh()

Me.Cursor = Cursors.WaitCursor

PictureBoxl.Image = New Bitmap(OpenFileDialogl.FileName)

Avuilaziiunns Clear Base LUunNUALANNDWlALAUTLMN

If base > 0 Then
For n = 1 To base
pic(n).visible = False

For 1 = 0 To PictureBox1l.Width
For j = 0 To PictureBoxl.Height
prr(n, i, j) = -100000000000
prr(0, i, j) = -100000000000
Label6.Text = "™ "
Next
Next
Next
base = 0
End If

Dim Ffile_name As String = OpenFileDialogl.FileName
file_name = file_name.Substring(file name.LastIndexOf("'\'")+1)
SaveFileDialogl.FileName = OpenFileDialogl.FileName
Label4.Text = file_name
bntruler_Enabled = True
bntbase.Enabled = True

End IT

Me.Cursor = Cursors.Default

End Sub
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14. Help <

Private Sub bntHelp Click(ByVal sender As Object, ByVal e As_

System.EventArgs) Handles bntHelp.Click
PictureBox1l.Refresh()

dighelp.ShowDialog() ‘3t dialog help
End Sub

/9UARY Help dialog

Public Class dlghelp
Public Shared nl As Integer = 0

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As_

System.EventArgs) Handles Buttonl.Click

nl += 1

"MessageBox.Show(nl)

IT n1 >0 Then
Button2_Enabled = True

End If

If n1 =1 Then
PictureBoxl. ImagelLocation
Labell.Text = "page 2"

Elself nl = 2 Then
PictureBoxl1. ImagelLocation
Labell.Text = "page 3"

Elself n1 = 3 Then
PictureBoxl. ImagelLocation
Labell.Text = "page 4"

Elself nl1 = 4 Then
PictureBoxl. ImagelLocation
Labell.Text = 'page 5"

Elself nl1 = 5 Then
PictureBoxl. ImageLocation
Labell.Text = '‘page 6"

Elself n1 = 6 Then
PictureBoxl. ImagelLocation
Labell.Text = "‘page 7"
Buttonl_Enabled = False

End If

End Sub

"C:\Signal

"C:\Signal

"C:\Signal

"C:\Signal

"C:\Signal

"C:\Signal

strength\help\h2_bmp"

strength\help\h3_bmp"

strength\help\h4_bmp"

strength\help\h5.bmp"

strength\help\h6.bmp™

strength\help\h7._bmp"

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As_

System.EventArgs) Handles Button2.Click
IT n1 > 0 Then
ni=nl1 -1
End If
IT nl =1 Then

PictureBoxl. ImageLocation = ""C:\Signal strength\help\h2._bmp"

Labell.Text = '‘page 2"
Buttonl.Enabled = True
Elself n1l = 2 Then

PictureBoxl. ImageLocation = ""C:\Signal strength\help\h3.bmp"

Labell.Text = 'page 3"
Buttonl.Enabled = True
Elself nl1 = 3 Then

PictureBoxl. ImageLocation = "C:\Signal strength\help\h4_bmp"
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Labell.Text = "page 4"
Buttonl_Enabled = True
Elself nl = 4 Then
PictureBoxl1. ImagelLocation
Labell.Text = "page 5"
Buttonl_Enabled = True
Elself n1 = 5 Then
PictureBoxl1. ImagelLocation
Labell.Text = 'page 6"
Buttonl_Enabled = True
Elself n1 = 0 Then
PictureBoxl. ImageLocation
Labell.Text = *page 1"

"C:\Signal strength\help\h5._bmp"

"C:\Signal strength\help\h6._bmp"

"C:\Signal strength\help\hl._.bmp"

Button2.Enabled = False
Buttonl.Enabled = True
End If
End Sub
End Class

15. AUASIAL base station

Private Sub Picl_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Picl.Click

PictureBoxl1l.Refresh()

basel = 1

re = MessageBox.Show('Atufiasnnsal Base Station " & base1 & " lavizalsl’, ""Question™,_

MessageBoxButtons.YesNo, MessageBoxlcon.Question)
IT re = Windows.Forms.DialogResult.Yes Then
Picl.Visible = False
For 1 = 0 To PictureBoxl1l.Width
For J = 0 To PictureBoxl.Height
prr(basel, i, j) = -100000000000
Next
Next
End IF
numl = numl - 1
IT numl = 0 Then
bntcalculate.Enabled = False
bntClearAllBase_Enabled = False
ClearAllBaseToolStripMenultem.Enabled = False
End IFf
End Sub
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