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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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2.2.2 BKK BTS Fare

BKK BTS Fare

R
n -.

gﬂﬁ 2.2 Application BKK BTS Fare

I a @ { o [ 1 a
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232 YIHNIZUVYHAINIAVUNFUNT 3100 (NHITY)
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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 | ¥ athelu varchar 128 n . -
busstop _th name ¥o lny varchar 128 n = -
road name FIOUU varchar 128 n = -
latitude azaj],ﬂ decimal 10 n - -
longtitude aaﬁ@,ﬂ decimal 10 n - -
bts 50191 bts bit 1 n | - -
mrt s0'TW 7 mrt bit 1 n | - -
ship 150 bit 1 n - -
airlink 59 1W#h airportlink bit 1 n - -
one_side anilwiethe ndaldaueg bit 1 n | - -
create_date nanaa datetime yyyy/mm/dd n - -
update date IAONLAN datetime yyyy/mm/dd n - -
isactive mslgauihe bit 1 n
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A1519N 3.2 A13719 bus
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bus
attribute Description data type size/format | null | key | reference
bus_id auihe int 10 n | PK -
bus_no busgraph -> bus_no varchar 128 n - -
bus name th 5]:}’0111/]8 varchar 128 n - -
bus_name eng G']:}’E] 5Qﬂi]1§ varchar 128 n - -
create_date 1 datetime yyyy/mm/dd n - -
miN‘ﬁ 3.3 1919 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 32NN 5ZI N9 int 11 n - -
bg_walk Waduanla ly int 10 n - -
bg type FUAVDINITNTLN varchar 1 n
bg timest naﬂum‘ma@i’f@yjaﬂw datetime yyyy/mm/dd n
@ﬂﬁN‘ﬁ 3.4 91579 Admin
Admin
attribute Description data type size/format | null | key | reference
UserName %’0 Admin varchar 20 n PK -
Password FHANY varchar 80 n - -




A1519N 3.5 A1 railway map
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railway map

attribute Description data type size/format | null | key | reference
Map id FHALNUN varchar 10 n PK -
A =
Map name BOLWNUN varchar 30 n - -
=
Type Uszianumun varchar 15 n - -
. 4
Pic_map §,1J URUN text text n - -
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samsuwunsn vl

Use-case
Actor Admin
. o 9 ~ 9 A ° @ A A
Action szuvdamsdeyaunuise Wihlugwdeyaniied dmSumsmunoau

Y

Joya lnod 195z Audguaszuy (Admin)

9
v A

v Y
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= d o
1.1. 1aen#l4n¥y DIRECTORY
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1.3. iifordonuauiuy MANAGEMENT 1d7 520102100
[ Y Y v
siemsiiudeyauazauteyalumaniudonsiemsiiuioya
Y o Y] A 9 d:j % dy
1.4, 32UV HAMNIE M T DINNTaYa Tasliduaouall
1.4.1. nsonswaununga lWihuazFoununsa lvh
1 { P
142, @eongilnmununsa liihndesnsninginsal
9Jq 9
Yo 34 1%
1 A A A 9 [ A
1.4.3. natjudensemaivernudoya ldmsanse
gNANINDEAIANT 1IN
v o 44 4
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A A A ] ' 9q 9
s mumu maenTumsiediuans Tagdlyanso
Y Y A A Y
ud ludoyadonla
] A 3
1.4.5. natjuauéu
1.4.6. 52UVILLAAIVOANY (Message) Lo IHoudums
° a o A o A A o A g .
M31emM9nA5I naduduiotudu msudeya ld
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y Ay o o 4 4
seunazuaasteyanAumma luuausiaurNuazie
A
Ny
oA 4 A
2.4.2.001JUEBNI1BMINOINNI BT TTVVILLTA
Y o S A = A A A
YoyasHaunui sounui tazginm unui denly
Y o1 vq 9 P2 N A A v
amsnaman Tagdldamnsoud lvdeyaniaonla
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Judeyansonagnianiiiosniannsiisens

o | < o Wy
24.1. NIDNTUALUNUNTIDBOLUNUN mﬂuuﬂﬂﬂmum

9y 4 Y o
2.4.4. TUVIZUEAAIVOAY (Message) W0 1HDuTUNS

4 d
Stimulus | Wef 141@0nilandu DIRECTORY tazidonunuiiy MANAGEMENT
Response | tinnIoaudoyaunuiso liihlugwdoya
Y . 1 = [ AN Y
Comment | f199 login NOUDIVSIANTUNUN 1A

A159N 3.7 M3 Structured Language Specification U84 Use-case ud luihe

o o o s A ~ a wva S Ay
msanTsunsuilszgnaunInsininasuiszunlgiamsuouasesionum
iJuUN

] d’d OBJ} d’
System | solszdimalungunnumiunshiiszegmaduiga
Use-case | ud luihe
Actor Admin
. 9| Aa ]
Action | msunuthenrAanaiavniedoyathe luas
A
1. madenihe
o 9
2. fmsud ludoya
. Y9 ¥ o A I~ v
Stimulus | #14hmsdenthenaeanisun
9 = 9 ! 9] A = =
Response | Woyangnun lvazgnaaliis Server waz naasd@disantheuunmui
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{ . . 3
A15°19N 3.8 Structured Language Specification U84 Use-case wathe
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Use-case Lﬂfﬂﬂ1ﬂ
Actor Admin
. 9Jq 9 o A A Y 1
Action Aldhmsaenihengndesuas set f1
1. §lidenthe
2. nAgndes
. o A Ay
Stimulus | msdenthendeans
[ [ A A d' d'
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A1519N 3.9 Structured Language Specification U89 Use-case mu%’ay‘amﬂm BUS.BTS,MRT
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System | 30iszdimnlungamnuriuasnisseznedunga
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Use-case | INUADYAE105D bus,mrtbts
Actor Admin
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. o ] . . o a ] o a
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wazih iy 13 luduaseq
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A15°19N 3.10 Structured Language Specification U84 Use-case avthe

o o o s A ~ a wva s A g
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iU
. )

System | s0dszdmalungamuumiunsnissogndunga
Use-case | authe
Actor Admin
Action | Alhimadnhithegadesnse i s ldawnsakimsnatuavthe 09n91n map

1. nafitfuavthe

2. nAANAN
Stimulus | A1¥natluiteauthe
Response | 3z0UmMsavtheoenving udoya Data base

A15°19N 3.11 Structured Language Specification Y94 Use-case Aurindatenia
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3. App UAANFUN LAy aesadsedimaiieyly
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@15 19N 3.12 151 Structured Language Specification U84 Use-case Aurntheseudd
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M350 3.13 Structured Language Specification U89 Use-case AUNITIYTD bus,mrt,bts
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System
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A1519N 3.14 Structured Language Specification mmmmuwuﬁm"l%l%
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Y Y
AUNUTUNIY
. A 2 g
sodszdmalungammumunshiiszegneduinga
Use-case | quaniign lulih
Actor Web User/Android User
. A o A A 1 Jq 9 = A Aan
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A1519N 3.15 Structured Language Specification U84 Use-case "lgljﬁ)ylaﬂw
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Use-case ﬂslgljﬂy.a‘ﬂm
Actor Web User/Android User
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3.5 Class Diagram

MainActivity

- ChecFilsupddats
- UpdateBusstop

- ChedtFileupddate()
- UpdateBusstop{)
- intent()

Directory

- Bus

- Railway
- Ferry

- Map

- onCreateVie
- onTabkChanged{)
- intent()

CustomlListAdapterbus bus
-imags - Search
- Busstopsource - Numberbus
- Busstopdestination - Busstop

railway

- Showrailway

- GustomListadapterrailway() - anCreate])
- getView _
- intent{)

- ListBusMetwork()

- onCreate

- intent(}

ferry

- Showfedry

- onCraate
- intent()

CustomListAdapterrailway

CustomListAdapterferry

Buslistbusstop

- image

- BusstopGo
- BusstopBlack

- Railwaysource
- Railwaydestinaticn

- image
- ferrysource
- ferrydestination

- onCreate{)

- intent{)

- ListBushetwork()

- CustomListadaptemrsilway])

- CustomList&dsptersilwsy])

BusstopListBlack

BusstopBlack

- anCreate()

- intent{)

CustomListAdapterbusstop_listB

BusstopBladck

- GustomListAdapterbusstop_listl)

- getView])

27

- getView - getView
) savebussto
BusstopListGo p
_ -id
- BusstopGo - ne
- namsa
- anCrzate{) - latbusstop
- intent{} - Ingbusstop
CustomListAdapterbusstop_list
- getld{)
BusstopGo - setld{)
- gethao{)
i j - sethlal)
= CustomListddapterbusstop_list()
- getVi ]
- setlngl)

gﬂﬁ 3.3 Class Diagram U933 10U 808 Android User




Tab

- them{)
-buildAlertiessageMNoGps)
- intent()

near

- Curmrent location
- list numberbus and name
busstop

CreateWView()

impleTask)
- onPostExecutedds{)

route

- Searchsource

- Searchdestination
- marker

- map

- change little bus
- bus shost oath

SimpleTask)
- auto
- autocomlastloca
- distance
- intent(}

- distance{)
- intent)

map CustomListAdaptermap
- showmap - image

- ferrysource
- fermydestination

- Showmap{}

intent()

CustomListAdaptemrsilwayw()

getWiew

markerroute

mapbus_busstop

- Showfermy

- anCreat
- intent()

DEnamebusstop

- builddatabasesglite

- updstedatasbasesglite

- add_dsts__dstabasesglite

- Select datasbasesglite

- ched_count_dstasbasesglite
- Delstedstabasesglite

- onCraeste()

- onlUpgradel)
- addbusstops{)
- SelectThecl)
- SelectallData
- SelectallDataal)
- cheda{)

- chedosbusline()

- deleteall]

- path bus

- busstop

- list pumberbus and name
busstop

- intent)

getbuslineinbusstop{Busstop)
addbusnode{node)

gﬂﬁ 3.4 Class Diagram ¥93438U1U 898 Android User (919)
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ROUTE

29

- 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

- MaplID : 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

517 3.5 Class Diagram Y9455 11808 Web User
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main

- button2
- button1

- bt1gotag()
- btZgoedit])

editbusstoph

Fre

- Googlehlap
- maker]]

- clicemaker|)
- mapshow])

tag
- edittext tagging tagmap
-'s:i:t:'.vr:l d - Goclemap tagend
- radiobaciwan - huttn
- button1 - button e - edittext
- nexttoupload]) - butten
- next]) - mapshow])
- showbutton()
- ChangeFg() - seryvicestart)
- Starttagging()
- showmenu()
- setdatail]) -setdetail)
MANAGEMENT - uploadioserver)
- showmenu()
- MapID M : String
- MapName M : String
- Type : String
- PicMap M : image
- Symbol_M : image
+ addMap_M(String, Siring, String, image, image):void
Bdllmenu + removeMap M(String, String):void
- button1
- button2 editbusstop
- button3
- edittestt Database
- edittext?
- radiabi - busline
- radiob2 - busstop
- buttont
- btfchedkbuss()
- bt2zdithuss)
- bi3removebusS]) - sEiname|)
- showmenu) - sefbtsm] - getbuslined)
- setioad] - getbusstop()
- setype] - sefyalug])
- sefyalug()
- upload()
- showmenuedit)

PN

3.6 Class Diagram Y9452 U198 Admin



3.6 Sequence Diagram

User

D e

OnCreateView ()

intent()

Directory

gﬂ‘ﬁ 3.7 Sequence diagram U®N use-case AUMIAETD bus,mrt,bts (Web User/Android User)

rF

onTapChanged ()

Busstoplist

Server

ListBusNetwork ()
getbusstoprouteF ()
getbusstoprouteB ()
intent ()
—
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user

onCreateView(]

Route

autocom mylanaicn{l

sutocomlasticcaion()

intent()

markerroute

Shortpericd(], change_little_bus{)

<

shorted(5.0), hopcount{S.D)

3.8 Sequence diagram U®N use-case AUHAFUNG (Web User/Android User)
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user near Server

onCreateView()

—>

SimplaTask)

>

getBus{)

<

3 19 3.9 Sequence diagram U®4 use-case @%'au“aﬂw (Web User/Android User)

USER RAILWAY DATABASE RAILWAY

| |

y y a
mwmqmmumm"!v%

selectMap(String, String):void

h 4

w

sentMap(String, String):image

Y

showMap():image

-

gﬂﬁ 3.10 Sequence Diagram U9 use-case msmmuﬁm"lﬂﬁw (Web User/Android User)



user

onCreateView()

.

onPostExecutedds()

distance{)

<

34

gﬂﬁ 3.11 Sequence diagram U9 use-case Aun 161911634@15 2UAAWeb User/Android User)

A

Actor

bt2goedit() » i

mapshow()

clickmaker() n

editbusstopM

showmenu()

bt2editbusS()

editmenu ‘

| editbusstop ‘ ‘ Database

v

showmenuedit()

setvalue() =

upload()
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=
N

3.12 Sequence diagram U9 use-case ud luihe (Admin)

setvalue()



=]

br2goedit() .1] N

clickmaker(}

3 U 3.13 Sequence diagra

[ .
-case LYf fo4 (Admin)
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editbusstopM editmenu ‘

| Database

Actor
bt2goedit() N
> B
{ mapshow()
clickmaker()
showmenu()
bt3removebus$()
Actor | | | T | }
btigotag() i
'\‘ showmenul

ll] ™

Starttaging )

showbutton() »

servicestart|

nexti »

mapshow

setvalue()

| tagmap ‘ ‘ tagend ‘ ‘Database

nexttoupload )
showmenu

uploadtoserver| »

setvalue » |:|

{ <
gﬂﬁ 3.15 Sequence diagram U®9 use-case Lﬂ‘]J“IEJJ@Qaﬁ’TEJiﬂ (Admin)
agram U®J use-case avihe (Admin)

:Jjﬂﬁ 3.14 Sequence di



USER
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MANAGEMENT DATABASE RAILWAY

(dons oMU

1

3 9 2
HAASIAAUNIINIENIE 1T

removeMap M(String, String):void

¥ Sy ¥
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