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ABSTRACT

The Automatic Vehicle Location System (AVLS) have 3 major parts such as mobile
computing unit , com.munication unit and control center unit . This study will analyze in the all
components but emphasis in the communication unit by analyze both technical systems option
and business system option to select the best communication media in Thailapd . From the study ,
the Trunked Mobile is the one that selected to be the communication media . After the Global
Positioning System ( GPS ) receive data from the satellite and send it through the Trunked Radio
transmissions to the control center . The data will plot on the digital map of Thailand which
install with in the internal network . Not only GPS data can communicate between the haulage
and control center but the haulage drivers can communicate by voice with in the groups. After
financial evaluation analysis , the AVLS will return profit for 21 Million Baht average per year
and Internal Rate of Return by 21. 38 % to the organization on the 2 trips per day with in the

115 kilometers radius from Bangkok basis.
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Usznsuatiuaas 13 luased 2 Fsaunsoefuesazidoamaudn Idasil

mnTulad Reliability Coverage Avg. Data Transfer Equipment Security Simplex Real Time or
Speed and Air Time or Duplex Store and
Cost Forward
Paging E Metro / Some 2.4-3.6 Kbps E E S/D Store and
Rural Forward
Cellutar F-E Metro/Some 9.6-19.2 Kbps F-E P-E D Real Time
Rural
PCS E Metro > 8Kbps B E D Real Time
Private Land Mobile VG-E Metro / Rural 1.2-64 Kbps F-E P-E S$D Real Time
Radio System
Radio Data Network VG-E Metro 2.4-256Kbps F-B E D Real Time
Broad Casting B Metro 1.2-19Kbps E E S Real Time
Subcarriers
Short-range beacons E 1-100 M 64-1024 Kbps F VG SD Real Time
Satellites E Worldwide 2.4-21.33Kbps P-E E D Real Time
Cordless telephone B Metro 232 Kbps VG E D Real Time
Radio LAN VG-E Indoors / 64-5700Kbps VG E CSMA/C Near Real
outdoors 40- D Time
11263 m
Infrared LAN E Indoors / 1000-10000 Kbps F-E E CSMA/C Near Real
outdoors 9- D Time
6,436 m

Microwave Relays VG-E Metro/Rural 8448-250 * 1544 VG-E - VG-E Duplex Real Time

Kbps

40,000m Hops

A13199 2 dszinnuesde I§menaunsaldlunisdeais lussun AvL

( Yulin Zhao 1997 : 176 )
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1. mIaseunquueans INuTn1g (Coverage Area)
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® 1J52aANTNINUBINITTUVBIGNUIY ( Receiver Quality )
® szutunInveIdyn Iy (Interference )

® Communication Protocols

o ' |
¢ nnymzmqmmmwmma:*ﬁu‘w( Geographic topography )

2. ISnmnuannsalumsfudsdoya (Capacity)
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4. m3dszausguy ( Connectivity )

ifuﬂg'ﬁ’uﬂwmmmmsﬁamsdnfluﬂszmwianﬁu Duplex , Half-duplex , Full-

duplex Hudu

3. a1l szneuvBagUERIVRN ( Control Center )
¥y
guinauguuesTzii AVL Jestilszneudsde il
3.1 Q‘ﬂﬂiﬂfﬁ"lﬂ%"ﬂﬂ’!'iﬂ?‘ljf‘]uﬂ15§1thmiéﬂ’d1‘i ( Communications Controller )

o a o a/ s
li‘fluméi'ﬂsvnaunan1ummmﬁ"muﬂmmytgms"nn Analog [Hudeygnu
YUY Digitgl WamAsulnzaad ﬂsmmuawmﬂigtymwmminm'lﬁ‘lwmm

nsauzﬁuaqnuﬂmqu Communication Channel
3.2 Base Station Computer Configuration

Fuszuuneuamesfidhildnalszinnisiu Stand Alone a2 Networking
Architecture 1Jnﬂanﬁmtzuuﬁﬁtyvfumuﬁqﬁy

3.2.1 3¥11 Operating System

3.2.2 5511 Appljcation Program

3.2.2‘3 72UV Geographic Information System

3.24 %’agmmuﬁ“luudn:v?nm

3.2.5 Yeyanigfimans unzdeyonefid ( Spatial Data )

3.2.6 szuugudoya ( Database)

Taodn@ud7. Base Station Computer Configuration A 11309 AUTUNIT AN UA

UszinyuTegauny Taseedr9ved Display 1o Control Station T&1unarogiuuuasil
1. Single Compuiter Configuration

Famnzaruier 19 UszLUMIUSHIS AVL RS uuveansAnde demssening
o Ul 3 e’/’ v 3 [
Mobile Object i gudnruguludasunie 2 afsdoudt Sauminzauiior 1¥hnlszinnves

Renssudifisavvesgneielainnin uaz hidesmsauguniedamunindaunaiann
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2. Multi-Client Single Server
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Fiussunlasea?auuy Local Area Network lassiidnwaznisdndidiuuuy

{ ° § das . .
Client Server 1A Server ﬂzﬂmﬁﬁ'ﬁ‘lunmi‘luquasvi’fagnmn Communication Controller

(az1M5 Process 17814 Client MioglumSoswannsa Suunzdadoyasenindu’ld

aq
P} ]

Y o 4 a 1 A J v o 4 1 n’: 1
msflmnefussuuiiinsandedemssznitgnitedugud 1nnd1 2 Afwdeu uie

a A A ° a 1 A9 Y] o ' '
AVNTTUNNTONADINTTE Control ﬂ'nl'Juinﬂ“ﬂzu“u’)ﬂ“ﬂﬂ\iﬂ'ﬁi‘nﬁggﬂﬂ\jﬂa‘nu’]ﬂﬂ'«n 1

Workstation

Configuration Editor | Message Manager

Presentations and Analysis

Reiational Database

Database

Maps and Regions

Single User Database Engine

Geographic Information System

Message Gateway

Communication Gateway

Full Server with Integrated Workstation

719 3 1AA9 Single Computer Configuration

( Absolute Communication Ltd. 1995 : 3-8 )
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Multi User Database Engine

Conﬁg_u ration Message Presentation / Analysis
Editor Manager
ODBC Driver GIS Runtime
Workstation
Relational Database Database Maps and Regions

Geographic Information.System

Message Gateway

Communication Gateway

Full Server

NH 4 ua@ad Multi - Client Single Server

( Absolute Communication Ltd. 1995 : 3-8 )

3. Multi - Client Dual - Server Configuration

L4

HuTaseadwveunievieniidnumzadiefy Multi - Client Single Server 191

aa ey A A & ' @
UINY W IANUNITIHNVIKRUNITIFBUADAUFIU

i o s 4 1 ar é ~
&0 iledmiumsiFondedeyavesszuy AVL iihiugudeyanarsvesessdng Felinaly
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maihdeya U 1§ uauduan q wu ahedyd, dhoyana Judu

Ma&gﬁizﬂﬂﬂdﬂﬂi( Enterprise Database Server )
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Conﬁggratlon Message Presentation / Analysis
Editor Manager
0DBC Driver GIS Runtime
Workstation ||
Muiti User Databse Engine
Relational Database
Enterprise Database Server
Database Maps and Regions
ODBC Driver Geographic Information System
Message Gateway
Communication Gateway
Communication Server with Integrated Spatial Database Server

1A 5_uaadlngaa$19 Multi - Client Dual Server Configuration

( Absolute Communication Ltd. 1995 : 3-8 )

Multi - Client Multi Server Configuration

WuTassadwveunsevieniianyuzad1eiy Multi - Client Dual Single

1 A o . . 1 v &
Server LA JANMTIANNSIUIY Server ( Spatial Database Server ) Tuszuulfiiannnda 1 &2 s

- s 3 -~ A ; e L} N G’: 1
mzandmivesnns fidesiinsAndedeatsfugnuianinndt 10 afedsud



orkstation

Configuration Message
Editor Manager

Presentation / Analysis

ODBC Driver

GIS Runtime —

[ ' ODBC Driver I

| Message Gateway [

I communication Gateway J

Communication Server

‘ Multi User Databse Engine

Relational Database

Enterprise Database Server

19

Database Maps and Regions

ODBC Driver

Geographic Information System

Message Gateway

Communication Gateway

Spatial Database Server

N6 uandlassadis Multi - Client Multi - Server Configuration

( Absolute Communication Ltd. 1995 : 3-8 )
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4. 3zUYMsitaadna ( Display Techrio

o/ ", 1 &
Humsfinyuitesantiimsiuaue feynd o e ldfiFamsoldszoy ave 19

nadssininmgega Tasmseanuuulunisldam nxﬁuadﬁuﬂﬁﬁ'ﬂdw g gafi
1. wAns5uveef1¥ (User Behavior)
2. ANWEMNIVB4191U ( User Ability and Limitation )
3. 320UMIN U ( Characteristic of Designing Tools )
4. Buradeuyeen1s1941 (User Environment)
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' ¥ 1
2. iwmunlaegivlumslfaunadldfigudnivgy uaz minsudusaluszuy

AVL
3. msrinsamasmsieuvesfldiiavazainlumsidau
( Comfortable and Affective Human Use )

P o o 1 a o .
el 18t Taqiszasddandin dedifgluniseenuuuszuuudawn (Display

o o L J
Technology ) % guinIugu vedoefriiadifisedie il
” 0
1. srdsamunsauaasdoyndi 4 T ludvessuu nag gunwuesdoya
A o 1
2. deyaniinnududoudesannsadidalfdonnszuunaana

3. szyuuaanad esasn)Tsufisunazdre8 118 1ndiRsefudeyasse 1¥u
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GSM 200kHz 890-915m-b | 175x8 | FDMA/TDMA ; Digital
935-960 b-m timeslots | and ISDN Capability

A15 199 3 UARITIVAZIDIANIUNATIAINTLUVYDY Cellular Juileniiv
NU8INe FDMA = Frequency Division Multiple Access

CDMA = Code Division Multiple Access

TDMA = Time Division Multiple Access

(Yulin Zhao 1997 : 182)
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(‘Yulin Zhao 1997 : 208 - 209 )
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JTUu/ Data Protocol Channel Gross Data Voice Channel
UTHN Access Rate spacing
EDACS/ RDI FDMA 9.6 Kbps Analog / 25 kHz
Ericsson Digital
MPT-1327 MPT-1327 FDMA 1.2 Kbps Analog 12.5/25 kHz
TETRA TETRA TDMA 36 Kbps Digital 25kHz
ASTRO/ CAI,IP FDMA 9.6 Kbps Digital 25kHz
Motorola
Motorola LAPi TDMA 64kbps Digital 25kHz

A1519% 5 uansdenalFunatinuesszuyingdeaanwiznan ( Trunked Radio )

('Yulin Zhao 1997 : 186-187 )
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1,500-1,800

2'5,00-60,000
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AMIATBIYNYIY
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® oY
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R (1119121919 1,400 UM N/A N/A
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(40000+2600+ |  (42500+2600+ | (40000+15000 | (42500+15000+
3500+1650)x 3000+1500) x| +5000+8000) x | 5000+8000) x 200
200 200 200
inouivY . 204,000 196,000 3,460,000 3,460,000
(45000+2500+ |  (45000+2500+ (45000+ (45000+
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JWAUNY
o Al 10,468,000 12,792,000 19,222,400 19,722,400
® sy 3,427,200 7,833,600 374,544,000 374,544,000
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3.16 thdeyadt Iindinsziifenss@nsamvesnsduiiunts s s
dauvest ls@anu) dae’a’unquﬁ?fwuﬂ (23) waz yamilegiugns
( Net Present Value; NPV ) vaamsasyu Tasninihdeyanalsznoums
Tuuaazll MsAedasann ( WACC ) fevas 15 ol Wdaninns
wuatemqnt (24) uenINTA MU AT A LHARBLIMLAARD

9INN1589NU  (Internal Rate of Return ; IRR ) 910 yanilegiiugns

mnmsﬁnm?f@nuﬂmmmﬁzﬂ"lﬁﬁemmxi’flu‘lﬂ"lﬁ"luﬂ1im"v,|u Niaumug
aulumsasuonnsiesaraseuumusnmsaau Tasiideyaayyaail

1. fis1simAvenms aeuaaea 51 dudusieay 21,065,100 U
fiyasilegtiugnininmsasuaneassevinal s 1 AU 25,276,000 U

BRI A IUNIABLUNUAARIVINATTAINU M0 21.38 %
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TwazBon fu [ mdemiin]  sandunu

Hardware
mhunouimeifavusousime
1. 72U AVLS fifndesguusoussyn 200 20,000 4,000,000
2. Ao AT AARo§ULITD ( On-Board Computer ) 200 30,000 6,000,000
3. szuumIAomn T INgIRMINEAGU(Trunk Radio)

— 1n709gn¥10 Nokia RD40+CU43 (Keypad) 200 47,750 9,550,000

— nFounifo 4 51,000 204,000

— AimIminsieaedl 204 16,800 3,427,200 | 13,181,200

— Aeanuifiounaznanilseiy 204 3,500 714,000 | 23,895,200
1. T2UUABNANRDT Workstations) 7 50,000 350,000
2. Truulszurananay (Main Server) 1 200,000 200,000
3. sLUUIATEYE (Network ) 1 250,000 250,000
4. Radio Units 20 60,000 1,200,000 | 2,000,000
hausildsnodms .
Lasuumuemegdeneas uas foyaumd 1| 1,000,000 1,000,000
2. 3zUUMTIAMT ( Operating System ) 1 600,000 600,000
3. JTUVg m{’muanmq (Coperate Database ) 1 800,000 800,000
4. RadioTele PABX 1| 2,500,000 2,500,000
5. ssofinunddhudu q fideaidan il 100,000 100,000 | 5,000,000 | 30,895,200

TN
1. meminauluszuy 1| 13,403,000 13,403,000 | 13,403,000 44,298,200
{Raril¥Somzaigmiumany
1. mihiuds fovaz 5 2,214,910 33,110,110
2. miyasii fovaz 10 3,311,011 36,421,121
3. nonifiuiturhnlszér $ovas 10 nm 57 18,210,561 54,631,682
4. MNPINITEUY tazmIRAA 10 % dmTu 5T 27,315,841 81,947,522
5. funudeniiamiemsamu 409,738
FunuAesoussynmiisiudoiu 273




5 o a [ Y o
mmﬁ 13 1mmﬁ'm[u“lumsmmuﬂﬁwmﬁuﬁ’msm’fﬂwmumﬂs

FIAHISNAIN 2,300,000.00

AN 450,000.00

aeniuturhneed] 10.00%

szeEnAIthe 400 il

newmhiAa 11.00 UMABaAS

sanms ¥ivemaa 250 flamwasaoans

$uums nsoussyndedu 18.00 iy

IMNGOLTIND 6,500.00 UmdedY

S haudel) 300.00 120,000.00 4.
Co| Ao

mltondi

-MEIOUTINN 14,000.00 46.67

-adsenune 124,000.00 41333

-y 19,560.00 65.20

mldnmnlsiu

eI 962,500.00 3,208.33

-Andemas 528,000.00 1,760.00

“heunselfunldes 40,692.40 135.64

-AN4 117,000.00 390.00

-ANigesnm 42,000.00 140.00

- lEmewminaudusn 540,000.00 1,800.00

- ldReduq 30,000.00 100.00

mldsumel] 2,417,752.40

e adeiu 8,059.17 | umeeiu

mldereszesmae 1 lamas 20.15 [umeen..
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A13199 14 paassznudrlfiislunisyudsdudiusisdasumuiues

OIL & LUBRICANT :

1nF0INT0I01INIA 12,000 U
1¥nseuiuindeq (2 : 20000 km.) 7,200 TRLY
1#nse9ti 137U (2 : 20000 km) 7,200 UIn
vfuindeq (2: 20000 km.) 6,912 UIN
1;1ﬁuuﬂ§"a\1§"u G 7,380 VN
TOTAL 40,692 UM
AMEATUNITYUAINILA:
AnE Y5zl 7,000 TRL)
armEYseidlaiunig 7,000 VN
TOTAL 14,000 N
Usefufosoussyn nas@unsndsy q
H250010 80,000 Un
NWTOUTTYD 24,000 N
Fudfiusseludnoumuiues ( 1% of Value) 10,000 TRLY
guinayu 10,000 UIn
TOTAL 124,000 YN
A1143108u o
A15nY1A2INYasany 7,200 UIN
Ang1iuingud 8,400 UIN
A Insdmiuaz Insas 960 TRLY
iz i 1,200 UIn
inFealddinau 600 V1IN
A 145 00U 9 1,200 STRLY
TOTAL 1N

19,560




M3l 15 udnalssnumldslumsdroninng oo um)
mlFwdmiuminnuiazfisny

§oanisguiniunu 1 650] um
sofdamsguinluny 1 50| vm
WanihthonaiQu 1 195 Um
winaufuRudises 1 156 um
Wanhquaszuudaau 3 1,170  wm
theguaszuuiaiedns 2 598 um
thoquassuudeaising 2 780 1M
thenigeSnungud 2 650 um
winnuasuiumes Uszsigudaaniy 8 2,600 | um
wminnunsuiunesiall 4 a16| 1w
therneyusutazianszuy 2 780 um
gndrgsmstsziigud 2 156  um
Avanisthatiignsruisaussmn 1 260 um
dhaignsnyienyTa 2 390 19
thethgnsawniall 2 312 um
Hratlszdr 8 1,040 TatY
ez lva 2 260 U1
12 1 2 260 UM
Fenugududies Iva 2 312 UM
FrauSmsuenanud 2 312 1M
Wanithovuds 1 260 N
Aedaasunisvy 2 390 1M
thevisuazihonisaaia 6 936| 1w
TOTAL| 59 13,403 UM
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2.4. U5 M1 us nsaseunquAIAI A BIn1TYBNBNA NIA BANEA
 szezmadunimiondn vadsumea

MINMsAnYInaRBLUNUNAMamuNams Isausmad 1damu luudada
dszdnBnmgega Tasduiums185unz 2 fivr annsoaqydaed

3.1 Aunudruiiunnneaau fduiidy 273 vmdeusedy

3.2. mmmﬁ?nﬁ1'lsmﬁiﬂﬁ'qunﬁm1nmiamuwhﬁ'u 21,065,100 UM

1 meluszeznar s
3.3. Net Present Value 8 8231 WACC 111U 15 % Tfufiy 25, 276,000

um luumeh IRR UaSeons 21.38
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demsiugnield
=l o - wa 9/ a o 1
asimsfmuamnasmsdfiaaulunmsldimaTuTagasnauazunasInyma
imsdunieimegnsal I 1ATummndumosu liaunsa 19518
{] ] v ~ &’
minansavneduisaniaiszdwaldifanansuimusnnnsaamu idinady
a gd &
Az sTezMAUNUAITIIY

E A
asiimsnannyaans ItannselFaussuuit Idedeidszansnm



71

UIIMNYNIN

msmiFeuvivlszmalne. pamsaslada S dud daudrinminieludsda nlfeufion

321 11 Reu euilsean 2540, ngamn:dniniiud msvuSeuvadlszme'ing, 2540.
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