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Abstract

In our previous research, we developed an Information System for BMTA Bus Stop and
Route Surveys with GPS, including an Android app for bus stop surveys and automatic route
creation with Google Maps on the web. However, this system cannot provide 100% accurate
route information due to lacking of route contour. For example, if a user creates a route on a
highway, the program will include a bus stop under the highway in the route automatically.
Though, the bus does not pass that bus stop. Therefore, we develop a web-based map system to
allow the administrator to verify and correct bus stops in the routes, and add other public
transportation routes. From the experimental results with the bus route 84, we find that the system
can display the route with 101 bus stops in 1,236.08 milliseconds on average. Additionally, the
system can record the entire route to the database in 7.48 milliseconds on average.

We also developed a Web-based Information System for public transportation route
planning. This Web Application includes a map display and many types of public transportations.
The experimental results show that the system can manage the map images correctly, and can
plan for a shortest public transportation route. Additionally, any system webpage can process

under 4 seconds on average.
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U52MA Method ¥® main 1agn1y1 java 3¢L38N11 Method main 11U Method L3nLEND

public static void main(String[] args) {

System.out.printIn("Hello World!"); <UAAITDANIN Hello World!
H
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2.1.8 Genymotion

e

1 o o o
Genymotion (11511054 Android Emulator tauttouasasauy PC) : 115y ldsunsuil
< {ad o g {
Wuldsunsuni¥en Tusunsy Genymotion HiluTUsunsuiseinn "Android Emulator” 1%

: s v a wva % § &
wine1 131 anueuasess (Android) lAiauszunifianisvesnuiuuunTosid &9
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ﬁ ® Android

2.2 Application heUeq

2.2.1 Application YaNN

:.i,ﬂﬁ 2.1 Application VUM,

< a ) ! § 1
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2.2.2 BKK BTS Fare

ax K BTS Faig
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L=

gﬂﬁ 2.2 Application BKK BTS Fare

I a [ 1 o @ ' Aa
BKK BTS Fare {HUUBNNWAATUAAIWITOMUINOATIA Iagd1s a1 umsauyd
so'lwih BTS uazuasaumuisvesaniiiuaazaniil noon sgazdeaaoiunlndifeauod
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2.3 Sulaanneves

¢
231 E)Qﬂﬂ]ﬁﬂl‘l«!dﬂﬂ?ﬁ‘lf‘i—!ﬂéﬂ!ﬂw

< { a o
http://www.bmta.co.th Lﬂu Web ﬁﬁ’lu’lﬁﬂﬁjuﬂ“é}uﬂ'mﬂ’]jlﬂuﬁﬂmﬂ\iiﬂlﬂﬁg]} 33BN

s v Y
INT0IMIaNEaNTIdoIIuINAUNI I daemald

OQ' DDAMISUUADUIAVUNSDINAI

¥ 4 Bangkok Mass Transit Authority

51/ 2.3 TalAu lodl BMTA

usun s:uuuua'\)uaauuns‘\)lnm DNA (UVl’]ULI)
Bangkok Mass Transit System Public Company Limited

51/ 2.4 TalAd3nlod BTS

232 USENIZUDYUABIAVUNFANW $100 (MHIFY)

http://www.bts.co.th 1111 Web fignusoaurndumaliusmsvessalnih BTS wag

daamnsagarsumsause Wi lasndoe
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UNA 3
MIoRNUUUHAZWAM

31 msaammugm%’ega
. o J o ¢ A A a wva
ER diagram Y933sUU ﬂ'l'ﬁWGJJ'LHITJ'J'!Lﬂill‘]Jigfalﬂﬂ‘}JuIVliﬁWﬂLﬂa@uﬂ33‘1J‘1J‘]J§]‘Uﬂ

s A v Y o A o A
ﬂ"l3LL@Uﬂﬁﬂﬂﬂ!W@ﬂuW%ﬁUWNﬁﬂﬂigﬁ]TﬂNGluﬂﬁ;ﬂl‘VlWiJ“ﬁ?HﬂiVliJ'iZfJgﬂNﬁlwlq@

Dus o ) ous_mo 59 _type

BYUS_name_th | g _soure
A bg_ontance |
- Bus > \
} < >
bus | ~_  Eaph sowon )

(Bus_name_eng )

7. 5g tmest \ \
< oG destimation |
creste sate

susstep_name | [
s ® BuLttop new name

upaate_cate Susstop mo

{ Busstop_th_name
[ creste cate )

busstop | Sl Dase
one side s % —
Quivee
nactrve ~
— oty ) b
/ longtitude
Password Admin  — Adminname

~ = J
E‘IJVI 3.1 HWUNINDDT
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A1519N 3.1 M9 busstop
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busstop
attribute Description data type size/format | null | key | Reference
BTS=1000
busstop no auihe bigint 10 n PK
MRT=1001
&
busstop _name ¥oihe varchar 128 n - -
| ’
busstop_new name | % athelus varchar 128 n - -
busstop _th name ¥o lne varchar 128 n - -
road name FOOUY varchar 128 n - -
latitude azagﬂ decimal 10 n - -
longtitude aﬁ)ﬁ@,ﬂ decimal 10 n - -
bts 0197 bts bit 1 n | - -
mrt o'W mrt bit 1 n | - -
ship 150 bit 1 n - -
airlink 59 1Wl#h airportlink bit 1 n - -
one_side anilviethe ndaldaeg bit 1 n | - -
create _date nataig datetime yyyy/mm/dd n - -
update date NADNAN datetime yyyy/mm/dd n - -
isactive msldauthe bit 1 n



http://map.rimnam.com/
http://map.rimnam.com/
http://map.rimnam.com/
http://map.rimnam.com/

A1519N 3.2 A13719 bus
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bus

attribute Description data type size/format | null | key | reference
bus_id uihe int 10 n | PK -
bus_no busgraph -> bus_no varchar 128 n - -
bus_name th 5]:}’0111/18 varchar 128 n - -
bus_name eng 6'li}’fJ o4 3)3] varchar 128 n - -
create_date nan datetime yyyy/mm/dd n - -

mswﬁ 3.3 1979 busgraph
busgraph

attribute Description data type size/format | null | key | reference
busstop no auihe bigint 10 n PK -
bg_source theduma bigint 20 n - -
bg_destination thetlatenia bigint 20 n - -
bg_distance 32 NNU09301528 M9 int 11 n - -
bg_walk waduau1d v int 10 n - -

bg_type FUAVDINITNTZN varchar 1 n
bg_timest narlumsueadoyaihe datetime | yyyy/mm/dd | n
Gﬂi"l\iﬁ 3.4 915719 Admin
Admin

attribute Description data type size/format | null | key | reference
UserName Gﬁ"i’] Admin varchar 20 n PK -
Password FHANIY varchar 80 n - -
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A1519N 3.5 M5 railway map

railway map

attribute Description data type size/format | null | key | reference
Map _id YL quﬁ varchar 10 n PK -
Map_name 6‘f?’él 117 u‘ﬁ varchar 30 n - -
Type ﬂizmmmuﬁ varchar 15 n - -
Pic_map gﬂuwuﬁ text text n - -
3.3 Use-case

Admin

A
317 3.2 use-case VOITEVL
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3.4 Structured Language Specification

A15NN 3.6 Structured Language Specification Y9dIN13 %’ﬂmi%’agauwuﬁ (User Website)
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]

v 9
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= = @
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1 = d' Q' 9 1Y A
143.  natludensemsiemiudeya ldimsenie
gnaNINOYNIANT 18NS
v I B S
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S A a4 Y o1 vq ¥
sUnmumun Mdenlumsnaan Taegldaunse
v Y A A v
un lvdoyaiidonla
1 A o
1.4.5. natfugud
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~
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2.4.2.ﬂ@ﬂmaaﬂiwmimmwmwmi TEUUISUTAN
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mayaiwmmuw POULAUN uazgﬂmw LINUN V]Lﬁﬁ]ﬂalu
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A15N 3.7 A3 Structured Language Specification U893 Use-case ud luihe

[ 4 @ s A A a wva s A FY
miwwuﬂﬂﬁuﬂiuﬂizqn@muimﬁwmﬂaaumzuuﬂgummmumeﬂmwaﬂum

U
o S g
System | soszdimalungunnuriuasniszeznaduinga
Use-case | uf luthe
Actor Admin
Action | msud luthenranaianiodoyathelias
A
1. maaenthe
2. hmsud ludoya
. Y9 9 o A Ay P
Stimulus | #1hmsdenthendeanisun
y 15 ' 0 1o R 3
Response | Voyanignun lvazgndelid Server naz naasddvrnthevuumui
‘ . . s
A1519N 3.8 Structured Language Specification U934 Use-case 1wathe
o 4 o ¢ A A A wa A 9
mavann Tlsunsuilszgnavu InsannmaeunszuuliamsueuasosanoAum
idung
v F4 1
System | saiszdmalungumnuriiuasniszeznadunga
<
Use-case | t¥athe
Actor Admin
. 9q 9 o A = 9 '
Action | AldvhmaidenthefignAs ey set A1
1. Alddenthe
2. nagnded
. o =) ::'91
Stimulus | msienthendeans
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19 [ S A A A
SSUU?{QEIJ’E)Q@[ITJEJQ Server uazmeﬁmauwﬁwummuw
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A1519N 3.9 Structured Language Specification U84 Use-case Lﬁu%’ay‘aa 18939 BUS,BTS,MRT

[ 4 @ s A A a wva s A FY
miwwuﬂﬂﬁuﬂiuﬂizqn@muimﬁwmﬂaaumzuuﬂgummmumeﬂmwaﬂum

dung
o A g &
System | s0dszdmalungamuumiunsnissogndunga
<}
Use-case !.ﬂ‘UGlallmJ”aﬁ 1859 bus,mrt,bts
Actor Admin
v ] F4
. o =] . . [ a ] % a
Action szuuhimainudeya Latitude Longitude N5015281mM1a3smunanua 9n 9 1 37
o < o .
sazih iy B ludunses
Y9 ¥ o a
L glemimanaisy
9Jq Y s 9
2. @l¥navga szuvzinuveyaly
[ 4 [ I
3. @lenatjuiodadoya liinuuu Server
9Yq 9 A o 2
Stimulus | @ 19151 Tagiimsnaisy
3 o 1 4 [l I 4 [
Response | szvunudmmisdeyavuamsniiunazasliinuun Server o ldon Tnan

A15°19N 3.10 Structured Language Specification U89 Use-case avthe
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A15°19N 3.11 Structured Language Specification U84 Use-case Aurindarenia
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A15°19N 3.13 Structured Language Specification U84 Use-case AUYENYTD bus,mrt,bts
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M15199 3.14 Structured Language Specification ¥09m3guruiisn il
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A1519N 3.15 Structured Language Specification U84 Use-case ﬁff’ayjaﬂw
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3.5 Class Diagram

MainActivity

- ChedFilzupddats
- UpdsteBusstop

- ChedsFileupddate{)
- UpdateBusstop()

Directory

- Bus

- Raihuay

- Ferry
- Map

- enCreateView()

25

- intentfy - onTabChanged()
- intent{)
CustomListAdapterbus bus railway ferry
- image - Search - Showrsilway - Showfemry
- Busstopsource - Humberbus
- Busstopdestinaticn - Busstop - onCraate ':'3"'v'55t5
- intent() - Intent)
- CustemListAdaptemrsailwayl) B :_r‘"'ESlE:-'
CF T - ListBusMetwork()
- getVisw _
- intent{)
CustomListAdapterrailway CustomListAdapterferry
- image - image
Buslistbusstop - Railw - femyscurce
- Raily ion - ferrydestination
- BusstopGo
- BusstopBladk - CustomList&daptemrsilway() - CustomList&daptemrsilway()
- getVizw - getVizw
- onCreate{)
- ListBushetworik()
- intent{)
; . savebusstop
BusstopListBlack BusstopListGo
-id
BusstopBlad - BusstopGo _
- nams
- onCreate() - onCreate() B |9tti”55tc|:
- intent{) - intent() - Ingbusstop

CustomListAdapterbusstop_listB

CustomListAdapterbusstop_list

BusstopBlack

BusstopGo

- getView()

- CustomListhdapterbusstop_list])

- CustomListhdapterbusstop_list])

- getView()

- setMol)
- getMame{)

1 3.3 Class Diagram U833 UU 898 Android User



Tab

-buildAlertiessageMNoGps)
- intent()

near

- Curmrent location
- list numberbus and namse
busstop

mpleTask)
nFostExecuts
- distance{)

- intent{)

map

CustomListAdaptermap

- showmap

- Showmap{}

route

- Searchsource

- Searchdestination
- marker

- map

- change little bus
- bus short ocath

- onCreateVie
- onLocationChanged{)
pleTas
- autococommy
- autoccomlastloccaio
- distance

- intent(}

intent()

mapbus_busstop

- Showfemy

markerroute

DEnamebusstop

builddatabasesg
updatedatsbass
add_dasta_databasssglite
Select datsbasssglite
ched_count_dstsbass
Deletedatabasesglite

- addbusstops
- SelectChed
- SelectallData

- chedal)

- deletesalI])

- SelectallDataal)

- chedosbusline()

- path bus

- busstop

- list numberbus and name
busstop

- getBusstop{)
- getbusstoprouteF{)
- getbusstopro

gﬂﬁ 3.4 Class Diagram ¥93438 U1 898 Android User (919)
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- Source : String

- Destination : String

- Busline

RAILWAY

- MapID R : String
- MapName R : String

- PicMap R : image

+ search(String, String):void

+ showBusline():list

+ selectMap(String, String):void

+ showMap():image

DATABASE RAILWAY

- MapID : String

- MapName : String
-Type : String

- PicMap : image

- Symbol : image

DATABASE BUS

+ removeMap(String, String):void

+ sentMap(String, String):image

- Line: String
- Busstop : String[]

-ListLine : list

+ addMap(String, String, String, image, image):void

+ sentDetial():list

gﬂﬁ 3.5 Class Diagram VOITZUVEDY Web User




fag

main

- button2
- button1

- bt1gotag()
- btZgoedit])

- edittext

- radioforward

- radiobadiward
- button1

- ChangeFB)
- Starttagging()
- showmenu()

- setdetail|)

editbusstoph

- GoogleMap
- maker]

editmenu

- clicemaker|)
- mapshow])

- buttent
- button2
- buttond

- bt1chedtbus5])
- bt2editbuss))
- bt¥remaovebuss])

- showmenu()
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tagmap
tagoing

- Goolemap
- button - button

- nexttoupload])
- next) - mapshow])
- showbutton()
- servigestart)

MANAGEMENT

- MapID M : String
- MapName M : String

- Type : String

- PicMap M : image

- Symbol M : image

+addMap_M(String, String, String, image, image):void

edithusstop

-radiob2

- buttont

- ediftext!
- ediftext2

-radiob1

-

- setname()

- sefbtsmrt)

- sefroad|)

- settype()
-setvalug])

- upload])

- showmenuedit])

+ removeMap M(String, String):void
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tagend

- edittext
- butten

- setdetail])
- uploadioserver)
- showmenu()

Database

- busline
- busstop

- getbusline])
- getbusstop)
-sefyalug])

3.6 Class Diagram VY0452 VVEDY Admin




3.6 Sequence Diagram

User

Directory

OnCreateView ()
—

intent()

onTapChanged ()

Busstoplist

Server

— .
ListBusNetwork ()
getbusstoprouteF ()
getbusstoprouteB ()
intent ()
— e
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3 1 3.7 Sequence diagram U84 use-case AUMIEETD bus,mrt,bts (Web User/Android User)
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Route markerroute Server
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