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Abstract

The objectives of this research were 1) To create GPS repository using Big Data
Technology; 2) To propose the prediction model of inter-province public bus transportation
accidents using data mining; and 3) To develop the application based on the model to screen bus
drivers of public bus transportation. The research methodology consisted of 1) Generating the
GPS repository: data of the research was obtained from the GPS vehicle tracking system during
2012-2016 with 121,226,674 records and public bus accident data during 2013-2016 with 406
records. The data consisted of bus accident statistics and personal data. Tool for this step was
MongoDB v2.6.7; 2) Generating the model prediction used Split Test and KMeans algorithm for
Risk Group Clustering, Apriori algorithm for Surveillance Group Clustering; and Decision Tree
for Accident Risk Classification. Data mining tool was KNIME v2.12; and 3) Developing
program based on the model to screen the bus driver to prevent the public bus transportation
accidents: tool for this process was Microsoft Visual FoxPro v9.0.

The research finding showed that 1) The GPS data warehouse could effectively
handle large data and the analytical data processing in report format was efficiently; and 2) The
prediction model was based on Spilt Test and surveillance data with training data set and testing
data set. The association rules of surveillance data with the lift result was more than one approved
that the prediction model was precise and appropriate. Moreover, the prediction model of inter
province public bus accidents was applied to screen bus drivers for accident prevention of public

bus inter province transportation.

Keywords: GPS, Data Mining, Public Bus, Accident
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A A o A Y dy I a A o a R ]
mimuaiumammummayaﬂwmﬂmﬂmwﬂuﬂmaaaﬂmwu LU NITH
o = a 2 Y o a K a .. v a K
IUIUANVDNTINATI8AT (Frequent itemset)@Iedanosnues 115 103 (Aprior) danasny

ad v v g
“V\G'!,ﬂ’JuuWﬂmiuIﬂi‘ﬁ(Frequent Pattern Growth - FP-growth) NANUAUNUT Hudu

Confidence Lift
A=D 2/5 2/3 109
C=4 |25 24 546
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17: Dr. Saed Sayad,2010-2016 (www.saedsayad.com/association rules.htm)
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18

2 M3 N3N (Classification Rule) u1eda n1ssmundoyandoanis

9 I3

a g 1 [ o A v da! Yo

Wnsrzvinegluilszianla (Class) Tagordonyusiasanas wuuu sz ledmuteyadiuim
& A g ° L. o Ay ¥ o Yy < E) o

NUIUNDHINLULUVINADY (Tralnlng Data Set) Wﬁ\i%1ﬂ‘lflulﬂllﬂﬂﬁ]1a’t]\ulﬁ3 NAITADININITINATDUY

o 9 9 = = A A U . A [ o 1 A
HUVINDIAIGUDYADNYAUINTDINNGN (Testlng Data Set) INDAOTIVEOUANUUN UL

A A 13 ' 9 A o 9y 3 9 A 1 A .
ANV UNUYDDDUDILUUINADI mummgja1/1ilzumﬂqﬁ]zL‘}Jumaua‘nmﬂmmum (Discrete

Y
v

1 9 v A ] A g1 A A (=
Data) 15U Yoyaszyranmsaadula 1o vse luly 1des vse luides

T TR
MoE 33 W
uo a3 e
M OAT} AN LS
Tawy AT ma
Hpay &3 hm
[T TR TR
LR L
19 IR L

Tl L LS

Is 15
AITULTT < 94 AN m 0E
P — 1
13 P CLHAAL S TT} ) Ly

W e N -

L - - gy - -
O HE T2 s a
EX-C N T ] 0 ) s Em

| e i wa aLem i

| TgaR  aid 140 MR 1WE &4
T R ] I} 4 aid
R T4 aE A I He
B HE LK Ll LT I
I A4 W FT T T
- 1 A8-EE AN T

a - ) - oy t ¥ - "I
i"i'J“-"i‘-l'l <51 AT L > 93 AU D = 99 AINNATD =m0

Tl P O ELE S Lo N L] AE PO S 1 R (R ILTIE)
kil o Tlein T T T
Wiompmer— | B| Sim—— ) [ e

oo [l T T T
Sigej  AF ok M oAl S A b - S i5 B
T TR P T T Per T
T ERITEE ] WM T MW} WP a1 Wk} aRE NE
T T T w3 P T T T T T
wn T W e 13 M T T PEr S R TTIT
Ll ] wr kL Lkt e ey ApEp R ) A Py LER) -
et [ R oo, ha Soor el
dpay e e 2 iy ok iea A g T T 1 gy T aa Tk
Vol F_ERSE Tk A L Tolall 2r3 g Tkl (F Ity

| | | |
A 2.10 msswundoyasiedu ldaaduly
~ o 1 9 <3 I 1 ] Y o
MINNNA 2.10 AI0819M 3 IANNEIves 0 Humsuenlsznnuesngusanumsl9oas
< @ X a @ o [ a
A3 IuNs T Taea s e 515w FUAAINNITNMTAS WAV TIA0I0aN03 NUAIY
Y Y v a ' A Y o <
aulddadula awnsansnuasnguuselszmnio awnsldensinnusiso Tagans
o ] @ @ < '
AF1TUL AI0E1 MIIAYTZINN (Class) ¥0950 TAGAITAITITUL AIWOATIANWIGITO 1T N

<3 { [ I~} ] [ Y] 1 O
1¥a1u5230 Taeasa1515 e NoAITIANE VINANUIDNINY 99 N.1.A0% 119 150 30

J 9 < Y
ﬂqmawmmamaﬂmmﬂuﬁu

Y v A

A A A ) o Y v Yo a9
Lﬂii’]\?llﬂﬂu1u]1%iluu%11!uﬂﬂ3$lﬂﬂ ll@lllﬂ ﬂ”lﬁi%i’)ﬁﬂ@iﬂll@]u]lllﬂ”li@]ﬂﬁ“iﬁ]

(Decision Tree) NB{IUY (Bayes Thorem) U1d1ud (Naive Bayes) In39u1en1u¥ouuuimd



19

a 4 a ]

(Bayes Belief network) N131A318¥LLULDING (Rule Base) 1u§1JumJ IF_THEN Rule Tasavne

A o < ad <} .
UseammiounsetiTamiaisn (Neural Network) t0@3183 (SVM - Support Vector Machine)

o o J 4 a I,
ﬂ{,]ﬂ’ﬂllﬁllW’H‘ﬁ(ASSOCiation Rule) ﬂ1'§‘ﬁ'1ﬂ"ifﬂll'ﬁ$Wﬁlﬁﬂ@l@ﬂﬁu’E]\?ﬁllﬂJﬁ§1uIﬂEJGl‘]95}'J% Case
. wa A Y =2 A Y 2 v ax .

Base Reasoning ﬂﬁ‘ﬁ1ﬂmﬁiJ“]JG]‘I/]iJﬂ’NﬂJﬂamﬂaﬂﬂi’t]GlﬂaLﬂﬂﬂﬂuiﬂ&ll‘ﬁ K-Nearest Neighbor
I
udu

=2 9

(% 1 . (% 1 d' 1 9 o A
3N1599a0QU (Clustering) ¥ 1803 magaﬂizmmﬂﬂqu ‘Vlllll“lﬂﬂ"lﬁuﬂﬁii’)

uiengudaramih Taeldimatiadanquamnsniiinnuadiondanugaga (Nearest Neighbor)
et wunYoyaunaznilsveIgatoya Iaoian1ur19Ingaguinals msdanulowuuu
2 g 1 ~ 9 <KX o ~ I 1 = o 1] [l 1 o A 9
Futumsrunitsiadeadsnunigaitunguifernt drediusy msiumiiesdoya
a d o ] { ] Y] A o 4 [ 1 1 [ { { I 1
AATIERALHUINgURININ LT HNY edanguedeluanuila msvanguilszmnn
E4 E4

] o J 1 J 1 J (% < a [
il'1dmmualiar9n Taenquivartiugaznauiinuansaziduldlufianiufeaduds

v o 3 ' YR ° Aa ° ' A R ]
jjﬂ@jﬂ“!ﬂﬂﬂqmﬂqﬂ c]f\iﬁﬁl\‘lﬂ']ﬂﬂ'ﬁﬂ']ln‘!ﬂﬂﬁglﬂﬂ ﬂuﬂ1§ﬂ1ﬁuﬂﬂaquﬁiaﬂﬁglﬂﬂhl'lﬁ'l\jﬂu']

High High income,

Low-moderate education
Low education, 1

Low income T ey

Moderate-high education,
Low-moderate income

Low-moderate

income, young Hish
I8

Mederate education,
Low income, middle aged

A [ ' 9 =
NN 2.11 N13IANQUAIY Clustering
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%ﬂamaﬂ%'u(msn) GPS_DETAIL

GAGRATRL JoyaAanwso lasasasisue uuy luliTnseadhe wie NoSQL

fAdwdn

road ¥ VA ANUHNY dod1etioya

_ID Object Id - 558906e32b571275dca55tbb
R_STATUS String - aoIueIn 30

R_TIME String - a1 2012-07-31T:14:40:11.0
TRUCK_BOX_ID NumberLong - 5¥dnape GPS 144180100120
LOCATE ID NumberLong - sWadumaga@ 1011030065

R_LON Int - idunesAga 100.6208170000000000
R_LAT Int - Huazdye 13.6719000000000010
R_SPEED Int - ANwNGITe 50

R_DISTANCE Int - STEZNN 5692.50
TRUCK_RADIO ID numberLong - THAT 875167730
TRUCK_NAME String S FVRCTGATEL 48-42
TRUCK_LICENSE String - wzideuso 10-3485

TRUCK_ID String - s¥asn TREVO-00087
LOCATE NAME String - Feamuiiine 11917

TAM_ENAME String - Feaowiisangy BANG NA
TRUCKTYPE_ID String - sWeanguIn TY-00007
TRUCKTYPE_NAME String - %amjma U lasasdszdmn

1AINN 4.1 naasdoyadaniusn Tasarsarsisae nuv Tl Tassade Fewendwetiva
UszinnvesneaanATY (1519 HAZYNAS 190INMTH LA NANNA WU VOIS DUIRLTAITN 6
134 19 GPS_DATA TABLE, TRUCK TABLE, TRUCK_GROUP TABLE, TRUCKTYPE TABLE,

EVENT TABLE t1a% Locatetion tabLE
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15190 4.2 GPS_DATA TABLE dwfuiudoyadaniuso laoasaisisag

Foilas ¥iia ANUHNY Avd1etoya
R_STATUS Integer ADIULID "30" = 1n@

R_TIME Date i 2012-07-31T:14:40:11.0
TRUCKBOX_ID Varchar SHANADIGPS 144180100120
LOCATE_ID Integer sierani 6604012201

R_LON Float iduansdge 100.6208170000000000
R_LAT Float iduazige 13.6719000000000010
R_SPEED Integer ANWGITD 85 1.41.

DRIVER_ID Varchar ER L GYIRTT] 1023

R_TIMENOW Varchar I 00:21.0

SERIAL SIM Varchar AT 144180100120
R_DISTANCE Float FLUTNN 244.1

15190 4.3 EVENT TABLE dmiuinudoyaaniuzveso laods

A A 4 a o ] Y

yolaa ¥ RERINITE f1081398Ya

EVENT ID =® Integer INaanIUL "45"

EVENT NAME Varchar YoanIUY 599ANWTAAY 10 WIH

A13197 4.4 TRUCK TABLE dvsuinudeyainlaoans

Foilas ¥iia ANUHNY Avd1etoya
TRUCK_ID =€ Varchar sHasooud TREVO0-00001
TRUCK_NAME Varchar Fosneud V9999-1
TRUCK_REGIS Varchar Fonuiousnoud  10-9999
TRUCKTYPE_ID Varchar sWalszansaoud  TY-00001
TRUCKGROUP_ID Varchar sWalszansaoud  TY-00001
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3197 4.5 TRUCK_GROUP TABLE dhwifuinudeyamsianguso lagans

A A 4 a % 1 Y
yonaa FUHA AATUTNY AIDYNVBYA
TRUCKGROUP ID =& Varchar sWanquInoud TG-00001
TRUCKGROUP_ NAME  Varchar Fonquinoua 308189999

15190 4.6 TRUCK_TYPE TABLE dnSunudeyansiszinnsa laods

Fotlas ¥ ANUNINY dodetoya
TRUCKTYPE ID =& Varchar sWallszinnsnoud  TY-00001
TRUCKTYPE NAME  Varchar Forszansoous  salasmisaeazTueen
TRUCK_BRAND Varchar Fotiosnoud SUNLONG,BENZ

3197 4.7 LOCATETION TABLE dmiuiiudeyaduiiiaiaanig

Foilas ¥iia ANUHNY Avd1etoya
LOCATE_ID = Integer e 6602061001
LOCATE NAME Varchar Fodumiamujoyh'  wuedlns
LOCATE _LAT Float iduansdge 14513819
LOCATE_LON Float iduansfga 102.781023
LOCATE_PROV Varchar Pain 1yisud
LOCATE _COUNTRY Varchar sz Ine
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#1515 ¢ (TRUCK TYPE TABLE)uazmﬂﬁﬂﬂ@jmaTﬂﬂmimﬁﬁmz(TRUCK_GROUP

TABLE) a3 1uaasdoyalva unululiTasead1 (Unstructured Data) #1901 4.1
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R DISTANCE | | | | TRUCKTYPE_ID
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1

LOCATE_NAME

LOCATE _LAT
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EVENT TABLE

, | EVENT.ID
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ﬁJTﬂlef)i;IlﬁTI]lﬂ AWMU UAYUNDY Winl¥soenuUULAE 51901519 Aatl

A15799 4.8 Yoya 1n598319 VPANALYTICS.DBF

Fomsa VPANALYTICS

MoTUY doyatiuiinnansiuleninauiuse

fAdvan VPMMYY

Foilas ¥ YA AUHNY Aod1etoya
VP MMYY Character 7 BN 08/2016

VP DATE Date 8 Tl 12/08/2016
VP_NEW Character 1 AeninsIni NEW11,222614
VP_DRV Character 7 Winm 222614
VP_SIGN Character 3 Ahmhie WE, U, U,
VP_FNAME Character 25 Fomifna Y]
VP_LNAME Character 25 uwana UYYLTU
VP_BIRTH Date 8 Tuna 01-01-1968
VP _AGE Character 15 91y 487) 7 @ou
VP_AGE2 Character 5 01g* AGE 4

VP _EDU Character 4 M3AAYI* ED 1
VP_PHUMIPAK Character 4 Quma* PM 1
VP_WEIGHT Numeric 3 ¥hin 55
VP_WEIGHT2 Character 3 ¥t w1
VP_HIGH Numeric 3 GRMTE 160

VP _HIGH2 Character 3 AIUFY* H1
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Foilas ¥iia YA ANUHNY Avd1etoya
VP_TIMEWORK Numeric 2 TS 8

VP_TIMEWORK2 Character 4 Fluehensus TK 2

VP_GWORK Numeric 5.2 Yszaumsal 3

VP_PROVINCE Character 2 FHATINIA 01 ="PFUNNUHIUAT"
VP_GWORK2 Character 4 Yszaumsni* WK 3

VP _ROUTE Character 5 ARNEIED 048

VP_TYPEBUS Character 15 tos0 BENZ

VP_CHON Character 1 anyuzgliAIYe I = "souSEnasusosu”
VP_PLACE Character 1 douiigang 3 = "geuAMeuen”
VP_OUTPUTI Character 100 Ml AU

VP_OUTPUT2 Character 100 M2 AU

VP_OUTPUT3 Character 100 w3 AU

MNAINA 48 MseenubUa IIaITdoyadmiunsiumilosdeyariionts

e nazadelldsunsuinensimagiamgsn laga1s ¥agnas1e9nmstinueaisa

ANMUFUWUTUDITZUVIANY 8 91519 Ao ACCIDENT TABLE, UDAMAGEOTH TABLE,

UOTHER TABLE, EMPLOYEEl TABLE, UDAMAGECOM TABLE, UPROCESS TABLE,

BUS NO TABLE (16 BUSTYPE TABLE

(2

N
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3197 4.9 ACCIDENT TABLE dwisurnudeyamsinagiiamiain lasans

Foilas ¥iia ANUHNY Avd1etoya

AC_NO Character mmqﬂ’amq ACD-0001-59

AC DATE Date Suifudin 10/10/2014

AC_GDATE Date Sufiiauig 08/10/2014

AC_GTIME Character AUNALG 05:00 U

AC_PLACE Character sWaanuf 1= U5HN, 2=a01%, 3 =PeuDn
AC_BOOT Character Foaoil nueFa/onty

AC_ADD Character 17] gﬂ ?:fLLElﬂ“lJNHW

AC_DETAIL Character swaziBeanssy  suibeuiind

AC_CHON Character IHAMIYU 1= "soTENaRUsON"
AC_TF Character ANUYNAA 1=1U3HNYN,2=UTHNAHA, 3=HATIN
AC_TELL Character MDA 1= Auduudaumg 2-doundung
AC_WORKI Character udausEndseduse  1=ude o=Tiuda

AC_WORK?2 Character ganmuiinamg 1=T1) 0="ai'lal

AC_BCODE Character sviasolagas 101

AC_SIDE Character Woithasa 99-99

AC_CIRCLE Character 1o3anau 101

AC_REGIS Character NZVIUTD 10-9999

AC_TYPE Character saiszianso 10

AC_BRAND Character Bosn BENZ

AC_BUSDET Character 0azIeAT0 130 99-99 B0 SCANIA 1.
AC_DRCODE Character B GYIRIT] 220022

AC _DRNAME Character G‘]ﬂ;ﬁlﬂu‘ﬁ"u 1Y T1WI5D WA

AC_GAGE Character 1Y 407 10 Hiou

AC_GWORK Character 919911 51l 3 1@ou

AC_RECCODE Character swagiudin 222011

AC_RECNAME Character Foriiudin udl. e uii

AC JOB Character mstaau 15/10/2015

AC _JDATE Date fuiitlaa 3=

AC_PRICE Numeric yamANUIFIN Y 60,000
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{ o v '
13197 4.10 UDAMAGEOTH TABLE dhwnfuinudeyannuideniouedinouagnsal

Foilas ¥iia ANUHNY Avd1etoya
UD_NO Character Lﬁ“llq‘uwamﬂ ACD-0001-59
UD_1TYPE Character SHAAMNTIN1 =39

UD_IDET Character ANUAINIY] nzaninilaun
UD_ITOTAL Numeric sziuanudenie 1,500

UD _2TYPE Character SHAAMNITIH162 2=AU

UD 2DET Character ANUAIN 2 1ARUNTZYNUNN
UD 2TOTAL Numeric Ussiiiuanud@enig 250,000

UD 3TYPE Character THAANMTY03 3:?)'4“6]

UD _3DET Character ANUITINY3 S umans
UD_ITOTAL Numeric sziliunnuid@enis 304000

UD LOGI Logical anugdoya £=@94M3 t=on1an

{ 9 v < 1
15197 4.11 UOTHER TABLE d 3 uinudoyasieazdensogns

Fotlas ¥ ANUNINY dodetioya
UT_NO Character 1aUIAINe ACD-0001-59
UT TYPE Character HAgNIal 1=50, 2=AM, 32019
UT _1SIDE Character HUWYAVIn 9999-99
UT_1BRAND Character Fesn BENZ
UT_1COLOR Character GED) v1ih
UT_1PRAKAN Character 5znusn SIEETRE
UT_INAME Character Fonudu U T ANIN
UT _1TEL Character oiAnde 084-2222-222
UT_2NAME Character Fognad WY du AN
UT 2AGE Numeric 01Y 40

UT 30THER Character N TGUL R CITG, FUVDUNIW
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3197 4.12 EMPLOYEEI TABLE dwsuiiudeyailsziaminau

Foilas ¥iia ANUHNY Avd1etoya
RRE_CODE Character sHanInU 222002
RRE_STATUS Logical LRI REVY T=Mau, T.=a100n
RRE_SIGN Character Animih U, WY, U,
RRE FNAME Character "‘]ﬁ'ﬁﬂ a0
RRE_LNAME Character wena famsa
RRE_START Date fufizuha 15/01/2013
RRE_END Date Fufiaoon 30/01/2015

RRE PASE Character LNE 18, N
RRE_SALARY Numeric Rudou 20,000
RRE_MARY Character AN e, lam
RRE_SON Numeric sznusn 1

RRE BIRTH Date Juna 30/01/1980
RRE_PASSPORT Character aviinglszyau 111-2222-222-111
RRE_STDUY Character AAIMIANE Wouduy
RRE_CADDI Character fogilagiiul 10/20 V91D
RRE_CADD?2 Character fogifagiiu VNN
RRE_CADD3 Character negilogiiudanda  ngummwe
RRE_RADDI Character flaggidmniaul 10 M1 HUBIM
RRE RADD2 Character flodgidwnduz e
RRE_RADD3 Character piduundudanda  1Esud

ol
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{ 9 v a o
@]131\117] 4.13 UDAMAGECOM TABLE ﬁWWiULﬂU%}@Hﬁﬂ')uJLa’EJW’IEJﬂI@@iﬂUﬁHﬂ"I

Foilas ¥iia AUHNY Aod1toya

UC_NO Character La‘UQ‘]_IwaL‘H £ ACD-0001-59
UC_CAR Character anIuUSIn 0

UC_CDET Character BAzPIANNNTENETOIUA  NIZIANILAD
UC_CDAMAGE Numeric TIMIUANTIN Y 25,000

UC_KON Character anIuUsAU AU

UC_PERSON NUMERIC  97u2uUAU 3

UC_PDET Character TazIDIANNUTNIBYAN MASUYEY SW. Fo....

4 o v g o 1
@]131\1°ﬁ 4.14 UPROCESS TABLE mﬁ’imﬂuﬁ}@y’aﬂluﬁ@uﬂNmuazimmﬁl

Foilas ¥iia ANUHNY Aod1etoya
UP_NO Character mmqﬂ’amq ACD-0001-59
UP_1COST Numeric M leon e 20,000

UP_IDET Character wazideansen Gﬁ1szﬁﬂsﬁ...ﬂ§’qﬁ
UP_2COST Numeric aldaensain 20,000

UP_2DET Character S1waziBeansaii Gﬁﬁzfjﬂiﬁ...ﬂg’qﬁ
UP_3COST Numeric aldienTans 20,000

UP_3DET Character S1wazBennsais °ﬁ1i$fjﬂﬁ€l...ﬂ%ﬂﬁ
UP_DATE Character i 10/10/2015
UP_CLOSE Character Uaalszifn o

UP_TOTAL Numeric sauduku 60,000
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3197 4.15 BUS_NO TABLE dwiuiiudeyailszinsalasans

Foilas ¥iia ANUHNY Avd1etoya
B_CODE ~& Character srasnlaoans 101

B_SIDE Character NINBavT1930 99-99

B _CALL Character Foi3onsn 99
B_CIRCLE Character nINAUIDNNAY 101
B_REGIS Character N2VIUTD 10-999
B_STATUS Logical A0MULTD F=1dau

B _TYPE Character szianso 30818 99
B_KMNOW Numeric TIUIUTLOZN 90,099

3147 4.16 BUSTYPE TABLE diuiiudeyailszinnsnlavans

A A 4 a % 1 Y
yolaa YUA ANUNUY ANV
BT CODE =®  Character svdlsziango 10

BT NAME Character ¥olszianso 081899

Y o A

fa901d Mnuansyen Toannuduiuisniemsng s M Ae A1519MSINA
91iA1AT01Aod@15 (ACCIDENT TABLE)A1519A1MIT 0118909500 UARY NS Ol
(UDAMAGEOTH TABLE), 11314351802 2198A3509 N 3% (UOTHER TABLE), 11351415270
W1NA1U(Employeel Table), 113 19ANVIABH18UDIT01THNG (UDAMAGECOM TABLE), 911514
9
VUADUNINULALI18918 (UPROCESS TABLE), 1151913529030 1agd15 (BUS_NO TABLE)
d‘ 4 v d’ v
wou Teanu nag n13191)529050 Taed1s (BUS_NO TABLE) 1501 Toanua1salssiansa

Tagd13 (BUSTYPE TABLE) A4 117 4.2
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et accident udamagecom
ac_gdate ~ Fields:
= : o 2~ ac_gtime uc_no
HeLno ac_place uc_car
ud_Ttype ac_baat uc_cdet
uj_ldEt | ac_add uc_cdamage
ud_ztota ™ 1 ac_detail uc kan
ud Stoe ac_chon
ac_tf
uother ac_tell ” ch-bclzss
ac_wor B3 Fieldz:
Figlds: S Tk G
ut_no ac_work3 up_loost
Ut—;-"'pe_ ac_bocode Lp_Tdet
ub_ redis ac_zide up_Zcost
u:_};mle s 1 ac_circle 1 up_2det
Lt_Thrar :
ur_'lr‘nlnr v glaee Lnoiansh
. ac_hype
ac_diype
ac_brand -
employeel ac_buzdet Fields: Figlds:
Fields: = ac_drcode b_code bt_code
me_cade ac_dmame b_side bt_name
mme_status ac_drpase b_cal bt_type
me_flag ac qade ™ b circle [ElIndexes:
me_gign b_reqis bitype
me_fname 1 b_status
mre_lhame % 1 b type
i Al

v J9Y A

MNN 4.2 naaInNUANRUSTeYagAgI0 lagas

1.3 Maniannaasdeya

De

g

£2Q

ori1deyad1gadadoyaalensz1IUNIS ETL (Extract Transform and
Load : ETL) adddoyaszuy GPS TasldTisiunsy KNIME v2.12 1agf1da Command Line

Qv d‘
ANNINN 4.3
ETL Process

gps data
1

KNIME 2.12

v 9
7NN 4.3 mumumswmmﬂmeﬁbga GPS

] Y ' ’
Ml 4.3 uaastuaoumsiannaaideya GPS meihveyaiigadadoya MongoDB (515910
Data Source @28m31 19 oyadnm 50 Ined 15815150252 UD GPS 1INgIudoyaves MS SQL

3’; 9 o 9 A A o Aa 1 9
1niugIve191in5eile Database Reader Node 04 T1)511n51 KNIME v2.12 ims@aseadoya
Annusn Tagasa1s15wz sz D GPS Taen1siMuaAIMI3 liines vadDatabase Reader Node

1Aun Database Driver, Database URL, UserName for MS SQL, Fetch Metadata, SQL Statement
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v
9 9
niumlasginuudeyaitluing 1Wa (CSV) §ro CSV Writer Node ¥ 11/51n51 KNIME v2.12 gAN1Y

indndedoya MongoDB Tag141d9 Command Line 404 1151053 MongoDB v2.6.7

9
TUAOUMINALINGITOYA GPS
1.3.1 M3AAADIUT0YasZ VY GPS
1.3.2 mswtlasgiuuudoya
o 9 9 v 9
1.3.3 MyveyalnaIveya

M3AAABgINTIYAIZLY GPS

v 9

msthdoyadanusnlasa1sa 15150252 UD GPS ANdgAaoyasz Ul GPS

1014175 031j0 Database Reader Node 11/51n53 KNIME v2.12 A@nang1udoyavod MS SQL

)3

AUAAININD 4.4

Dialog - 2:1 - Database Reader
File

Settings | Flow Variables | Memory Policy |
Datab \1
[com. t.sglserver.jdbc.SQLServerDriver
(Additional Database Drivers can be loaded in the KNIME preference page.)
Database URL Ql
[3amc: sq1server: //10calnoat:1433; databaseName=Sim_data:

Workfiow Credentials N
\ \73m )

User Name:

[=a

Password

[enscsses

TimeZone

() No Correction (use UTC) (@) Use local TimeZone

o
E in col
@
Database Browser SQL Statement

Fetch Metadata SELECT * FROM Products;

Users
|| T
Detait
Sim_data
low Var

<

@
5
3
H
S |
=
4
"
[$3

Run SQL query only during execute, skips configure

A7 4.4 M3141A30930 Database Reader Node AnAo MS SQL

Y
v A

MR 4.4 931EMIMHIUAM Jaaal
. <
N18aY 1 51) Database Driver 1]
com.microsoft.sqlserver.jdbc.SQLServerDriver
I
NU181a% 2 521) Database URL 11U

Jdbe:sqlserver://localhost:1433;databaseName=GPS_DATA
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nuaY 3 521 User Name Lag Password U893 MS SQL

NUIaY 4 AAN Fetch Metadata Lﬁﬂ!tﬁﬂﬂ@]1i1ﬂﬂ]@ﬂj1uﬂijﬂga

v
o o

¥WIBIay 5 SQL Statement 32yAaaguulss Teanw1 SQL iveuaastoya

A0819
"SELECT
D GPS.R STATUS,D GPS.R TIME.D GPS.TRUCK BOX ID,D GPS.ADMIN
ID,D GPS.R_ LON,D GPS.R_LAT,D GPS.R_SPEED,D GPS.R DISTANCE,
FROM
[GPS_DATA][DBO].[Z144180100120DATA] AS D_GPS "

msudasginuvdoya

wam3199oya MS SQL 1114110 Database Reader Node lihilagidluiing lvd
v v A A .
A28 CSV 718 1A509410 CSV Writer Node 03 11/511n530 KNIME v2.12

o ¥ Y v Y
MIMIVBYAVINAIVDY A

v
=

g Y A o Y o 9 ) & 3 <
ﬂju@mquwﬂamimmﬂaway’a GumJmmﬂuﬂmgﬂugﬂgmmmmﬂm

U U

lvla(csv) 191d3 Command Line tiiodadoyaiinastoyaszuy GPS Y89 MongoDB Aan1W

=
Nn4.5

:\munndh\hin)munguimpurt —d »rc_gps —c gps_station ——type csv —file c:ir/sqglics

_newsstationscsvBls/gps_@A2 _csv —headerline

v
¥ o

2 4.5 Mdaiud1toyaves MongoDB @8 Command Line

a 4 o & .
WITTUADIVDIAIHN "mongoimport”

= A 9
-d HUIYDN Glff)§1u"llﬂlluﬁ
= | - ) 9
-C HUYON ¥® Collection m@miwﬂlmga
= A s
--type HUIWBYDN u’]iJﬁflanfNW]ﬂG]fhlV\la (CSV)
= A A s
--file HUYON G]fﬂéllﬂﬁlﬂﬂcﬁllv\la LU GPS_OZ.CSV

o 1% a3 4y 4
- headerline W84 MuuausInausntluyeas
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el Kkl S = 2b571275dcassfbb™) ,
"R_STATUS™ 30,
2012—_07—31T14:-40:11.
: HumberLong (144
rLong (101103
170000000000,
00000000010,

"R _SPEED" : O,
"R_DISTANCE" : 5692.50000000

"TRUCK RADIO ID" : NumberLong (
"TRUCK NAME" : 427,

"TRUCK : "10-34857,
"TRUCK_ | VO-00087",

"TAM THNAME™ :

"TAM ENAME™ : “"BANG NA",
"TRUCKTYPE_ID" : "TY-0000D7",
"TRUCKTYPE NAME" : "idlazaiadsednnT

M 4.6 Juvudoyaneaany MongoDB

Joyanoaandulundatoya MongoDB

[ "Key ":"Value"]

2. a1 uuUIavIMIUY

[

Y 1
MuAetganuINIMIN I ItoyaM N IZUIUMINIATTIUGAT NI T Nl
v '
PUABUMIAZT1IVUTIA09NITNIUIY 3831 CRISP-DM (Cross-Industry Standard Process for
Y ) o
Data Mining) 152noUAY 6 YUADU AT

2.1 msimanudlofayn (Business Understanding)

A1ve ladnedoyadanIusn Taed 1515151252 UU GPS HazMIINAQaIme

U U

a o A a é‘ o 9 a 1
"lJf)\ﬁfIIﬂEJﬁTiﬁ']‘ﬁ'limg LLﬁ%'JLﬂi'l%Wﬂfgﬂ'WlLﬂﬂ“lluﬂﬂ&l’ﬂigﬂflﬂﬂ'ﬁlﬂuiﬂwu’ﬂ
4 a =3 Y1 9
2.1.1 W@yaﬁﬂﬁ13»159?&78157’75@'75750!&’551]11 GPS mumway)ammsa
¥ Y ! o ! 3 g v o
m@ue{ummmmmmspﬂmm U DITHIANTUUHUIVDITD ﬂ'JTﬂJLi'JVIGlGHGlHﬂWTU‘Uiﬂ Hagiguy
o 1 I Yy A Y Yo A 1
NITATIVIUVANUDITEUU GPS L‘]J‘Ll@u ‘VI!LﬁﬂﬂNﬁch’i‘ﬂ5']‘]Jllﬂ1/1u1/l’1]1ﬂ1‘ljiLlﬂiﬂJ§$‘]J‘]J GPS &
A 9 v = R A Aa 1A - ' Y [
WoTayagnuUUNNUINUU 3J"11Ll']ﬂ1ﬁfg NINLTYNI UNAIA (Big Data) ﬁ\‘lNﬁGl‘Viig‘]J‘]J GPS M
Ay 9 ) ) o 9 A 99 ¥ Y a
ﬂ1§ﬂi$3J'Jﬁ HAZHUAUUDYATIND Gl’t’)anﬂ"li‘]_]ﬁllﬁﬂ‘l]u"lﬂ‘lJ’E)i;JlﬁﬁQ!WﬂclﬁigTJTJGlGHQTLlIlﬂ‘l]ﬂGI

o ) LA ) a ) A v A
Zl]']ﬂﬂ'lﬁﬂjﬂﬁﬂsllﬂuuauu ﬁ\iNﬁch/iﬂ’]ﬁ'llﬂ513‘VielJ@Nﬁﬂﬁﬂ\?ﬂ’]ﬁﬂﬂﬂﬂjﬁJ@@Luﬂﬂ

QU

% 1 @ Y < v W
2.1.2 ﬂ75!3@?“6!%@7’9059?9’5]@'75@'7575@!3 WU'J'IWUﬂQ']usUﬂiﬂlﬂuau@U

a va

o @ ] Jd o
auqineliinagiamaso auvquinnvatedede wu o1g nsanet Uszaunisalduse

E]

. o o Y Y a <
Iﬂt’lﬁ’li ﬂ’liailﬁﬁ'l mu’m%ﬂmmumiﬂﬂﬁﬁ DIYNTU LAZITUNINAUTD LA TLITNI Lﬂu

Q Q
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Y = DA a = 9 o A o AaA o =
AU ﬂ\‘lllll’ﬂﬂﬂigﬂ@UﬂWiLﬂuiﬂ%ghﬂﬂﬁiﬂWi !LWHﬂWTIJ'ENﬂH ﬁiﬁ]quﬂﬂIuIaﬁlﬂ WY ﬂU]JJ

Y| [ a a A a d’g g}/ Y
E‘Hllﬁfl‘l]ENﬂuﬂTiLﬂﬂQ‘Uﬁm{imLﬂﬂ"lluﬂ\‘lﬁlJﬂUlﬂ

o ¥ o v 9

Al UM ManmM3 Big Data U511 uAdavoyaszuy GPS iazinsedioniug

k)

mManaglamg 0 laeasaisisae iosromaonisaadule uazAndenyana laod

Mz auNga

2.2 hanudnladeya (Data Understanding)

YA o v A A ] A o A <Y 9 A ° A
15105 wdeyaiinerteuieiirlnszideyadiomalinnsiuniies
9 Y Y v 9 zg 1% 1 9 g 9
doya Taglaaiuadsdoyaduinainanuudniu laun
v v 3 v A ¥y A A
2.2.1 paaveyaszuy GPS 1uvoyanunmilunses 1Usunsu KNIME

4 ° ' 3 7 4 o ¥ o
v2.12 ieideyasonuildeglugdunvveuing Iva (csv) uazlddrdaigoyan
v 9 o v ) 9 9 a
AnatoyalugUuuy f1d9 Command line Y99 MongoDB 15zneudlsdoyaannnsn lnoeds
1 ° g’/ Qy Y F)
AFITULTZUINN.A. 2555-2559 TIIUNITU 121,226,674 sziilon yuadoya 58,009.27 a1

¢ o A
Tud danni 4.7

} R_STATUS| [} R_TIME § TRUCK... | § ADMIN... | | R_SPEED | § TRUCK... | § TRUCK... | § TAM_TNAME | § TAM_ENAME | § TRUCKTYPE_ID [ § TRUCKTYPE_M...
|30 120.Jan.2013 |144180100120(6605020505 (98 4842 (158) 10-3485 [undzng BANG PAKONG [TY-00007 [Talasaisds=sime
30 130.Jan.2013 |144180100120(6605020505 (96 48-42 (153) 10-3485 uredzag BANG PAKONG [TY-00007 Talagaisds=dima
30 130.Jan.2013  |144180100120(6605020505 (96 48-42 (158] 10-3485 ualzag BANG PAKONG [TY-00007 Talasainls=dnma
30 |30.]an.2013  [144180100120|6605030801 (94 4842 (158 10-3985 ARBAEINT KHLONG TAM RU_[TY-00007 Talavainls=3ma
30 |30.]an.2013  [144180100120(6605030813 |98 4842 (158 10-3985 wuaslaiusg MONG MAI DAE. .. [TY-00007 e lananls=aima
30 |30.]an.2013  [144180100120(5605030908 |95 [48-42 (158 10-3485 unanal RAEM CHA BANG [TY-00007 falanaisls=dma
|30 |29.1an.2013  |144180100120(6605030814 (96 4842 (158 10-3485 Muas INONG RI [TY-00007 Ualasdsdszdnmae
|30 |29.]an.2013  |144180100120(6605030813 (98 458-42 (153) 10-3485 (Muasliueg NONG MAI DAE... TY-00007 Talasaisdszdnmae
30 |29.Jan.2013 |144180100120(6605030801 (90 48-42 (158) 10-3485 ARDIEING KHLONG TAM RU [TY-00007 Talagairds=dime
30 |29.1an.2013  |144180100120(6605020505 (98 48-42 (153) 10-3485 [udzag BANG PAKONG [TY-00007 Talasaisds=3ima
30 129.1an.2013  |144180100120(6605020505 (97 48-42 (158) 10-3485 ualzaa BAMNG PAKONG [TY-00007 Talasainls=dnma
30 |29.1an.2013  [144180100120(6605020505 (96 4842 (158)  [10-34985 uaalzaa BANG PAKONG _ [TY-00007 Talavainls=3ma
30 |29.1an.2013  [144180100120(5605020505 [958 48-42 (158)  [10-3485 uaalzne BANG PAKONG __ [TY-00007 falanaisls=dma
30 [29.]an.2013 [144180100120(6605020507 (93 48-42 (158)  [10-3485 et BANG WUA [TY-00007 fraTanaisls=ama
|30 |29.1an.2013  |144180100120(6605020507 (95 4842 (158) 10-3485 ETALEE] BANG WUA [TY-00007 Ualasdsdszdnmae
|30 129.1an.2013  |144180100120(6605020507 (92 45-42 (153) 10-3485 U973 BANG WUA [TY-00007 Talasaisdszdnmae
30 129.Jan.2013  |144180100120(6605020507 (92 48-42 (158) 10-3485 ETRLEE] BANG WUA [TY-00007 Talagairds=dime
30 120.Jan.2013 |144180100120(6605020509 (95 48-42 (153) 10-34a85 W PHIMPHA [TY-00007 Talasaisds=3ima
30 130.Jan.2013  |144180100120(6605020502 (90 48-42 (158) 10-3485 vinehu [THA KHAM [TY-00007 Talasainls=3nma
30 |30.]an.2013  [144180100120|6605030808 (93 48-42 (158)  [10-3985 1usau BAN SUAMN [TY-00007 e lananls=aima
30 |30.]an.2013  [144180100120|6605030812 (92 48-42 (158)  [10-3485 wuasshaRan NONG KHANG K...[TY-00007 falanaisls=dma
30 |29.1an.2013  [144180100120[6604040205 [958 48-42 (158)  [10-3485 BrAE RACHA THEWA _ [TY-00007 fraTanaisls=ama
|30 129.1an.2013  |144180100120(6604040205 (94 4842 (158) 10-3485 eI RACHA THEWA [TY-00007 Ualasdsdszdnmae
|30 129.Jan.2013  |144180100120(6604040201 (98 458-42 (153) 10-3485 [uIuia BANG KAEQ [TY-00007 Talasaisdszdnmae
30 129.]an.2013  |144180100120(6604040201 (99 48-42 (158) 10-3485 i BANG KAEQ [TY-00007 Talagairds=dime
30 129.1an.2013  |144180100120(6604040201 (90 48-42 (158] 10-3485 A BAMNG KAEO [TY-00007 Talasainls=3nma
30 |29.1an.2013  [144180100120(6604040201 (91 4842 (158 10-3985 REITE] BANG KAEQ [TY-00007 Talavainls=3ma
30 |29.1an.2013  [144180100120(6604012201 (100 4842 (158 10-3985 e BANG MA [TY-00007 e lananls=aima
30 |30.]an.2013  [144180100120(5604040301 (93 [48-42 (158 10-3485 aEss [BANG SAOQ THO...[TY-00007 falanaisls=dma
30 30.Jan.2013 [144180100120[5604040301 |95 [48-42 (158 10-3485 et BANG SAOQ THi [TY-00007 fraTanaisls=ama
|30 120.1an.2013  |144180100120(6604040301 (95 4842 (158) 10-3485 [uaLEss BANG SAQ THO...[TY-00007 Ualasdsdszdnmae
|30 120.Jan.2013  |144180100120(6604040301 (93 458-42 (158) 10-3485 [uaLaEss BANG SAO THO... TY-00007 [Talasaisdszdnme
30 120.Jan.2013  |144180100120(6604040104 (95 48-42 (153) 10-3485 uea BANG BO [TY-00007 Talasaisds=3ima
30 130.Jan.2013  |144180100120(6604040104 (94 48-42 (158] 10-3485 e BANG BO [TY-00007 Talasainls=dnma
30 |30.]an.2013  [144180100120(6604040104 (97 4842 (158 10-3985 uaia BANG BO [TY-00007 Talavainls=3ma
30 |30.]Jan.2013  [144180100120(6604040104 (96 4842 (158 10-3985 unia BANG BO [TY-00007 e lananls=aima
30 |30.]an.2013  [144180100120|5605030803 (91 [48-42 (158 10-3485 uih NA PA [TY-00007 falanaisls=ama

{ 4 { Y]
NN 4.7 uaad Idasuan lannadadoyaszuy GPS

k1) U
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k4 a

v v <3| 9 A Y
2.2.2 pdeveyamsimagimasalagasasisas Wudoyaiuininns 14
y o ' =]
T1)5Un 35U Microsoft Visual FoxPro v9.0 tiei1deyasenu1ldeglugduuyiiadniva
(EXCEL) 152nous1e90an15inagliamaanwinauausnsgnanam.a. 2556-2559 514U

Y v '
NIFY 406 T2TYU AININN 4.8

S acmo S acdate | § ac_gdate | | acplace| § acboot | § acadd | § ac_detal IIGWIEJ“SE_M S acsde |5 acgde | §acn
IACD-0092-58 |1/10/15 1/10/15 1 frcen. RIUIDAT... avldeu.. |3 2 209 [9905-36 AT 10-4098
IACD-0075-57 [1/7/14 1Y7/14 2 |air A, [eosldisus.. 1 2 179 339-7 AS2 33-2305
[ACD-0074-57 |1/5/14 1/5/14 B air [Jufsl.. |ewldwse@in... |1 B 179 3897 a5z 33-2305
ACD-0073-57 (13714 1314 i1 P ‘Ilju'nu'i werdannleld.. (4 2 230 33549 269 10-5967
ACD-0088-57 [11/20/14 11/20f14 3 oo louunnu... [wuiidsans.. |1 2 230 3354 269 10-5967
|ACD-0042-59 |5/14/16 5/14/16 3 Inon luonaur... |uhoadusog 2 1 245 335-10 Z80 10-6564
|ACD-0038-59 |4/7/16 4f7/16 3 Inon Tlumon... P i 1 2 182 335-10 |A5S 10-3820
IACD-0078-57 (2/33/14 2/33{14 3 rcn lamnszda  |apanaugis.. |1 2 230 3394 269 10-5967
IACD-0079-57 |4/21/14 42114 3 [nen nu. 4., |sewnsoulEn.. |1 i 231 389-2 27 10-5068
[ACD-0081-57 [7/14/14 714/14 3 non |euvang...  [saduwinws.. |1 2 231 339-3 270 10-5068
IACD-0085-58 [6/4/15 5/4/15 2 tep |@evim... [unafusodadn |1 2 231 389-3 270 10-5968
[ACD-0080-57 [7/8/14 7/8/14 2 lgas [windud... [Beanandu.. |1 2 231 385-3 270 10-5968
[ACD-0082-57 |10/11/1%  |10/17[1% 2 lgas Huansasel EuMsoali.. |4 2 225 385-1 268 10-5934
[ACD-0087-57 [11/21f14  [11/21]14 3 lron |sanun...  [susinsedladn |1 2 223 335-1 258 10-5934
[ACD-0011-56 [3/24/13 3/24/13 2 pat wirzan... [Woeiaimiea... (4 H 115 43-26 144 10-3155
IACD-0042-57 (7/25/14 712614 3 Inon jmitdhil..  |ieaszanu.,. (1 2 134 4306 153 10-5997
IACD-0055-56 [10/4/13 10/4/13 3 rgn i spuFEndEs.. |1 2 063 [9905-1 93 10-2751
|ACD-0088-58 [3/27/15 3/27/15 2 lair Al Taudnsdioieu 2 1 233 3398 272 10-6046
ACD-0086-58 (7/25/15 7i26/15 2 tep (@i, A - 1 2 233 3358 272 10-6046
[ACD-0092-57 [12/27/14 12/27114 3 Inan louwionn...  [Md@andoge.. |1 2 233 3898 272 10-6045
ACD-0007-57 [2/9/14 2/9/14 2 ir (Tuawind... |[soddluau... il 1 063 [9505-1 93 10-2751
|ACD-0085-57 [10/27/14  |10/27[15 3 Inon louwmin... Emdhagann (4 2 230 3354 269 10-5967
[ACD-0090-58 [10/25/15 10/25f15 3 rcn [ouuLn...  |[SoiAuIaALd... |1 2 243 3395 233 10-5567
IACD-0076-57 (1/17/14 117/14 3 ron ugnidi... [IMueannds.. |1 2 233 3393 272 10-6046
IACD-D002-56 [1/11/13 1411/13 3 rcn winlsen..  [selladndun.. |2 i 139 43-42 158 10-2435
IACD-0011-59 |3/6/16 3f6/16 2 pat |Eundia... .. |3 2 133 43-19 157 10-3472
ACD-0010-58 (2/4/15 2/4/15 2 jpat winA...  [uanihaed... |1 2 133 43-19 157 10-3472
IACD-0033-58 [4/11/15 41115 3 jnon (ounan ... ulisesegns... |1 2 133 48-19 157 10-3472
[ACD-0040-58 |3/27/15 53/27/15 3 e Juuvinesa... iBsisurusa... |1 3 135 817 154 10-3971
[ACD-0112-58 [11/30f15  [11/30f15 H pat lam@ivny dannand.. |1 2 237 335-3 270 10-5968
\ACD-0014-58 (2/21/15 2f21/15 2 Ly |Eraman wSnmawnadlyd [1 2 135 43-17 154 10-3471
IACD-0031-57 |6/9/14 5/3/14 3 ron Jpumwan., [soindalde.. (1 2 135 43-17 154 10-3471
IACD-0035-56 [7/9/13 2913 1 [ron [@wewn nopsowu 44361 |3 2 115 43-26 144 10-3155
IACD-0038-56 (7/10/13 7/10/13 3 el |i1!ulln ¥ i 1 2 113 43-26 144 10-3135
[amm Anse £ (2iaaica P - JE— L P Fp———" ) Pp—— T = - nE Fravy waa A maEE

Y v 9

A Y A a oA
NNN 4.8 Llﬁﬂ\‘]ll‘l/\lﬁallﬂmt‘m]lﬂmﬂﬂ Q‘lJf]lJ“ﬁfﬂiLﬂﬂqumﬁﬁ]iﬂiﬂﬂﬁﬁﬁTﬁﬁmZ
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1. M3AaAalYsunsn KMINE v 2.12
A A o o aa o A 9 A o A
w3ealewaMslszgndaszuuIned nazn1siimietoyaieiiuiy e
2 - 2 o 2
Ta5un53 KNIME v2.12 Hvuaoulunsaana launsy Iaeil

1) a1l lvaa ldanduladues KNIME.com

KNIME Full 2.12.0 Installer (64bit)
&% Type: Application

i 1.1 Tdaaaalasiunsy KNIME v2.12

2) Gudu Tndaaaalisunsy KNIME v2.12 115103521 aaniin’ Welcome to the

KNIME Analytics Platform setup Wizard" ﬂﬂﬂll "Next”

§5 Setup - KNIME Analytics Platform - *

Welcome to the KNIME Analytics

kNI M = Platform Setup Wizard

This will install KMIME Analytics Platform 2.12.0 on your
computer.

It is recommended that you dose all other applications before

’ continuing.

el Click Next to continue, or Cancel to exit Setup.

v Y
AN 1.2 uaaaniinnsaaad T1lsunsy KNIME v2.12
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3) BuduMsoeNTUUDANAITLUD AGN"T accept the agreement” NAJW “Next”

5 Setup - KNIME Analytics Platform
License Agreement

Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

This package contains Edipse Software licensed under the

Edlipse Public License (EPL) and various additional separate plug-ins
each licensed under its own license terms.

The KMIME core plug-ins are licensed under the General Public License

{GPL), Version 3 {incduding certain additional permissions according

to Sec, 7 of the GPL).

Please see the license notices in the source files and the LICENSE

files in the respective folders for more detailed information on the

applicable license terms {or in the application, menu "Help®, select

"About”, then dick "Installation Details™ and look at the "Properties” B

@ 1 accept the agreement
()1 do not accept the agreement

7NN 1.3 L!ﬁﬂ\‘lﬂﬁguEﬁ!ﬂﬁﬂ@u%ﬂ%@ﬂﬂaﬂjﬂiuﬂiuﬁzﬂﬂ

. 2 da 2 s :
4) Muruaiunaaas llsunsy tagiiunaelidinai 1,787.3 MB natlu “Next”

5 Setup - KNIME Analytics Platform

Select Destination Location
Where should KMIME Analytics Platform be installed?

Setup will install KNIME Analytics Platform into the following folder.

To continue, dick MNext. If you would like to select a different folder, dick Browse.

rogram Files \KNIME

Browse...

At least 1,787.3 MB of free disk space is required.

~ ° &L A a 3
MAN 1.4 uaasmuuanunmsaand 1lsunsy
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5) a3 1amsison 19115005y KNIME natju “Next?

5 Setup - KNIME Analytics Platform - b

Select Start Menu Folder
Where should Setup place the program's shortcuts?
\;‘I Setup will create the program's shortcuts in the following Start Menu folder.
———

To continue, dick Mext. If you would like to select a different folder, dick Browse.

KINIME 12 Browse...

[Joon't create a Start Menu folder

AR 1.5 a31umsBenldTlsunsy KNIME

9
6) BudunnunioumsaaadTlsunsy KNIME natfu “Install”

i5) Setup - KNIME Analytics Platform - b

Ready to Install

Setup is now ready to begin installing KNIME Analytics Platform on your
computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:'Program Files\KMIME_2.12.0

Start Menu folder:
KMIME12

Additional tasks:
Additional icons:
Create a desktop icon

< Back Install Cancel

= A W 9 a &
NN 1.6 guguaNUNaumsana llsunsu KNIME
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9
7) HAAINIZUIUMIAAAT T151N51 KNIME

5 Setup - KNIME Analytics Platform - x

Installing
Please wait while Setup installs KNIME Analytics Platform on your computer,

Extracting files...
C:\... \plugins'org.edipse.birt.report. engine. emitter . config.html_3.7.2,v20120213.jar

1 Y
NN 1.7 HAAINTZUIUMIAAAT 115153 KNIME

) a ¥ J ..
8) Llﬁﬂﬂﬂ’J'IﬂJﬁ'lLii]ﬂ'liﬁﬂﬁQTﬂiL!ﬂiN KNIME ﬂﬂﬂlll "Finish"

5! Setup - KNIME Analytics Platform -

Completing the KNIME Analytics
Platform Setup Wizard

Setup has finished installing KNIME Analytics Platform on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup,

Launch KNIME Analytics Platform

{ 0o @ A g’/
7NN 1.8 uaaannudsaaand 11sunsy KNIME
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2. M3AaAalUsunsn MongoDB v 2.6.7
A A Y v 9 =~ 2
3 eleWAIAGIYeyaszUY GPS T1)5un31 MongoDB v2.6.7 Huaoulunis
aansTdsunsy el

1) ai Iraa lWdaniu ladves MongoDB.com

E mongodb-win32-x86_64-2008plus-2.6.7

i 2.1 Tldaaaal1sunsy MongoDB v 2.6.7

o s A X A4y a ¥ o 9 !
2) ‘VI”IﬂWiLW]ﬂllcV\la Llagﬁgu%’ﬂwuT]T]@]i’]\iﬂ”lﬁ@]ﬂ@mﬁgﬂﬂﬂaqmﬂuva ﬂﬂﬂ‘ll "Extract"

¥ Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this folder

Browse...

= s A4 & 4
NINN 2.2 LLﬁﬂ\iﬂTﬁLLGlﬂblV\la UAagILYFONWUN MongoDB v 2.6.7

3) WaTvlameived MongoDB @313 11aiA0s data Az logs

- T S T ST S
+ Computer » Local Disk (C:) » mongodb »
— e ——————————

Include in library « Share with « Burn Mew
-~
> Name
| bin

ds . data
aces | logs

| | GNU-AGPL-3.0

| | README
s || THIRD-PARTY-MOTICES

M 2.3 waaadalilames data uaz logs
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4) Mviualidla Service 11U MongoDB 1ilu Auto Start nnassiTlanioaln
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_'&

Programs (1)
B omdoe

Doc J.’ﬂE‘{g 3
5 build-inplami

5 build-ignplami

4 build-igpLaml
Files (307)
T editor_gluginjs

= editor_glugin_srcjs
= editer_gluginge
= editor_glugin_srejs
2 editor_glugin.jc
= editor_Jugin_srcjs
"= editor_glugin_srcjs

editor_pluginjs
editor_plugings

"= editor_plugin_srcjs
) editor_plugins

3 See more rfsults

Open

#9__Run as administrator

/Uﬂiwﬁaﬂ with Your Uninstaller!

1 Medialnfo

1-Tp
Scan with ANG

Scan sedected files with AntiVie
Add to archive.

Add to “cmed.rar”

Compress and email...
Compress 1o “cmd.rar” and email
Pian to Taskbar

0 D

Piin o Stant Menu

- ]

aadng Mabaaretrytes Anti-Malbware
PowerdSO

& Unlocker
Restone previcus versions
Sendto
Cut
Copy
Delete

Open file locstion

Properties

2 2.4 myualiidla Service 14171 MongoDB

5) 1111111 Path v94TWla1An3 MongoDB 1z 11)#i c:\mongodb\bin T2fdIA M

A
NINN2.5

Bl Administrator: CAWindows\System32\cmd exe

on b. fbEl 1
rosoft Corporation.

reserved.

All rights

install rest master —logpath=C::smongodbslogs mongolog

4 o 1 4
MNN 2.5 uagaamsmuuamlu 1lamos "mongodb\bin"



142

6) 117 Start ‘AoN Run AW "regedit" e "Registry Editor" la#
"HKEY LOCAL_MACHINE -> SYSTEM->CurrentControlSet->services " Aanh MongoDB
wazauanani ImagePath EATE ek C:\mongodb\bin\mongod --service --rest --master --

logpath=C:\mongodb\logs\mongolog.txt --dbpath=C:\mongodb\data Tuw049 Value data

EF Registry Editor Sen)
File  Edit ‘iew Favorites Help
brde Lsa “ || Name
b-da LSLFC ab] (Default)
b-d tz‘ﬁz}_ ab|Description | Edit String
:’ t s (a8 DisplayNam
T | ErrorControl | | Wolee name:
peds luafv InagePath
bode MexSve
b . megasas - \u'duadga.
b s MegasR (]| #R1ObjectNome || o030 c0 i 26 \emangodbNlogsvmongalog b ~dbpath«C \mongodb\dala
b i MMCSS | Start T —
LR 7 Type ok | [ cancel
- . mantar
b Ju mouclass
I‘) ). mouhid
b ) mountmgr
b by MozillaMair
i Ju mpio
b- L. mpsdry -
« m | ' [ - [ |

Computer\HKEY_LOCAL_MACHINE\SYSTEM\ CurrentControlSet\services\MongoDB

NN 2.6 LAAINITMHUANT 1Y ImagePath
= A A d . A . .
7) ll‘]J’I/I Start (a9 Run WUNI "service" tadN "Component Service -> Service(local

-> MongoDB)" Mriua "Startup type" L‘IdJ‘L! "Automatic" ﬂﬂﬂu "Start"

e 2@Ecs @AE > muw

T"- File 5 Action = View = Window = Help

Generdl [Log On [ Recovery [ Dependencies| || [ * Description  Status
Servicename:  MongaDB £ Media Center Exte... Allows Med...

% Microsoft JNET Fr.. Microsoft ....
i Microsoft NET Fr.. Microsoft ....
Descripton: |'T"ﬂ"9° DB Server - 5 Microsoft iSCSlIni. Manages In...
= £ Microsoft Office D... Run portion...
% Micrnsoft Softwa Manages so...
T

3 Mozilla Maintena..  uinaequad.

Display name: Mango DB

Fath to execitable:

Cimengodbibim\monged —senice —rest ~master ~logpath=Cim |t

Startup fype: [Mumaic I _— ']

£ Multimedia Class ... Enablesrela.. Started

Help me configure sfvice startup options £ mysql Started
i NetMsmaq Listene... Receives act...
Servica sl Stopped Zi NetPipe Listener ... Receives act..,
B i Met.Tep Listener A... Receives act...
[ s ] Stop Paze ] ([ Resume £, Net.Tep Port Shari... Provides abi...
You can speciy the start parameters that apply when you stat the service < Netlogon Maintains 2 ...
from here. £ Network Access P The Networ..
Siart pammeters: f,«, Metwork Connecti.. Manages o...  Started

£ Network List Service Identifies th... Started
&% Network Location ... Collectsan...  Started

o G ] [ oy ) %,N wicStorelnt... Thisservice .. Started

MUN 2.7 1HAAINITHINIUVDI MongoDB



MANUIN N

gioms 1 Tsunswinnemsinagiianigso Tasa1sa 1515



144

VA Y o a U
giemslFldsunsaninnamsihagliftgselagamsansisa:

1. Aalisunswhmnemsinagiamesa lagansansisay

1\
" r t .

Y LA R

MuA 1.1 Tdsunsuihiunemsinagiliamegsn laeasassuy

2. 521 User Name 8¢ Password ] 199115211

User Name

Password

A Y]
NN 1.2 LLﬁ’ﬂQﬂ'lii%HEﬁ"]ﬁZ‘]J‘]Jﬂﬂ

Y 1y A ) A q o o o = °
3. mqwmmmﬂma@ﬂmayjamaiﬂummamwamimqmmsmmﬂmmmmTﬂﬂmwuﬂ

AaaNlAdINYANa

O e PR

o - wnmna oy | "

Timedyy . ey 11565

Tuilia miingin 60
oy N 8 fen duga 175
- 5| g wandaen s
e hzoufimn T ETTL S i) 200 =
= = thenpsnddn 128w 2
giawwr | i il EkaLEon 16000 nol 1500 - 20000 % 3
qumaglunduialfifiagifimg = [ e | [ Cloar

ngu 2 ofiu —> mdmn - ogfumjuce-30) - drmumadio- -
arsftnangilizomg <> ol Tugsan.ree wm

M 1.3 Tilsunswihimneanu@es lagmmuagaauiiaaiuyana



145

MIMNY 1) 521 1AoU - WA, ST uMMuarIMIATINdeUguaNIALAAa
a 9 o ] A % £ a o
2) Aan E‘!ﬁuﬂiﬁl‘ﬂu NI NUNNUUVVIDUIEN
A a 9 Y] v A td' 9y [ dy o o 9 Lﬂ' [ a
m|anaan Eﬂ'ﬁllﬂisl‘ﬁil FINABDITLY AU ATUIHUT ¥D UINANA IULNA
=2 A o %’ L 1
MIANYI HUAUUT UMY

d o Y1 A
HUNAD AIUGN Uszaumsalhau Lm%i”lﬂ]lﬂ@’ﬂl,ﬂ’ﬂu

9

laﬂﬂﬂﬁﬂ NHINTUVUIDUIEN Glﬁi%uiﬁﬁWUﬂﬂuquu wuuwﬁqsﬁ’aga
D PR

HIINFIUUBYALNND uazizusw"lﬂmqﬂ

A

3) pantu Uszwrana dmsulszurananNuABINSINAYLAING

a U v XK o [ v XK
4) ﬂ’dﬂﬂ.ll vunn dmsumstunndseuiana

a 9 o o (4
5) ﬂaﬂﬂ'll Clear ﬁ'lﬂﬁﬂél'l\‘]Waﬂ'liﬂﬁgiﬂaWaﬂ15ﬂ1u18ﬂ%@ﬂ1ﬂﬂ1iﬂ!

6) Aantju 9an d1KIVeRNIIN T1/3HNTY

Y 19 A ) A q o o o = °

4. LEU”IQ(WLHGIJ@Qﬂ?im@ﬂ"ui’)lluﬁL‘Wi’ﬂ‘lfaluuﬁﬂﬁWﬁfﬂi‘VI1\1TLlfﬂiVIWUWEJﬂ’JﬂJLﬁ?NIﬂ?JﬂTWuﬂ
4 a

@Qﬂﬂi%ﬂi’)‘ﬂﬂﬁmuiﬂ

PP ——

e riaine s bt o

avat B

e el 247 4w
0 wwqra i 2 i

un

- AN

LU

azuifiourmn, S

~ 2559 | [ons)

.
tizmanatoyamahammsTinaed

Gl --> i Tuann —> vgi it - dizounddaon i -
iz 1l fedeie Tuennniy
Al e —

Filwnsdne —  Mawnaniis Hluadetu  6a6%
thsmie —  BENZ

sowd > amil §3.7%  ;mMMEN  63.6%

i | [

~ o A o 4 a
7 1.4 Tlsunsuiineanudesslaemruaeanlsenouns@ausn
MIMNU

1) 521) 1AoU - WA S uiMuarMIATINdeUgUaNIALAAS

2) Aanju anas dusumsuaastoyadainsvuse



146

3) AAN MsNMAAIRas1IBNUToYa dsuidendoyadainsiuiowse

NUNNUTLTDUTENI(NAT DY)

A

4) aanlu Uszuana dmsulszuiananuasImsinagaLie
a 1 Y1 o w =1
5) aantju Yunn dmsumstunnilsesuiana

6) AaNIjy 090 113 UeENIIN T1)5HNTY

Y 1 Y A 9y A B o a a )
5. Lsu1qwu16ummimaﬂm@y‘amaiﬂqumwamﬁnmwmmmmmsmﬂqmmma

Tasasassay

MIMNU

sty Fnymascaiadeeden F L " = e e

=0 fou s e, | B 12888 | =)

iy
| 378 0 o |

3zt wwib 1l adheu  mjus | Fim

3 fedas o ged 21D sdheu  mfur | g aqemn e - sl ess - dierunndnnednly - an@nocho
4. Foets o gl 1D sdeu  mfur | pog > mnben —> swgfenscoeasth - deevasn il - andsoahzen — owlledeieh
& fedhs wiw munis D sdheu  mRus | pion > meacTiessn > s amlwsicii-o) < drerunmeiouniul - nndmoahed -1
& | Eilit [ gt sa 9 e | s | ivom

7. DR W R T deu mjus | die

s by uw eud w sdhau | mgur | ey - dwgashnadienim w1 - dwalndadaedss- nay

5. i o suring asD nidou  afus | (RDG e AIANEN e BTG 4650 o L TE BTG = A ARMATOw e R

_ Fae aon

MW 1.5 TsunsuaeaumamsmuneanudeInsnagluamaso lagdis

A ) o A =
1) 321 1A0U - WA SnTuszyReuLazl) w.a.

a o o o o
2) ﬂﬂﬂﬂll ANAN LLf’fﬂ\i3']EJ\‘]'luWﬂﬂ151(l'lu1fJﬂ'lﬂﬂ'lim"’IT’03JuﬂF;I:f’fiJﬂi"’Uﬂiﬂ

a Jd o v a J

3) Aan1ju W dmsunuissnuRazlunIEAY

4) Aan1ju eon d1KivoanaIN 11sunIy



UIIMIUNIN



UIIMIUNIN

v o o o aa 14
wa Inguiamug.(2556). msad nuvudiaewaz inenan1sisouvestinany1damans
a o 4 a
wIneraesssumaag Iagms lsmiesdeya (mssuahuuudaszliyan
a Ly a a o 4
INATATUMTUNA ). WHINGIATTITUATAT, NFANN.
q319% YQae.(2550).52UVVTMIH Inea1509n50z/ 1A 1u Tadas19aounnanIna 1 uiio.
a a a 4 a v 4
MAIFIINGINIADNNAUAD T AULINA 11 AT TUNA,INGTUDINNFAUNN,
AFUNNE.
o @ o a 14 ! a o
25wa TaasfElszns.(2553). Tavemseeniumsihszyuaamusagus GPS w1195 my58n
Useiuie (mituaimuudaszlTynrinermnaasuiiaya).un1ine1as
BITUANAAT, NFANNA.
v Y [ A v 4 aa o 9 a 9 Yo Aa
Fade uiia uay oanI1 wnITianl. (2553). msauvnenaaemadndu Ianaule.(ms
AuATuud sz S Y InenaaTuItNde). IH1ING1A0gUATI¥E N,
=
QUAIIFHII.
1 ] % a = Y A o o v A Y
UYYPU INIBIN(2548).m5 | madamideosvayaienauissyumivayumsdaaauls am
a % a [ =] a a 4 a @ a
makanaanseausyg1a3. netinusilsgaInnmaasuniiuga).
UMINGa8AaIlINg,NFINNA.
Aaa = o dy < 9 a = 9 ~ =2 a o
WIAS1 v0Ue. (2549).MTINuIee VeI Iag Ismaiamiesioya nItiANEINHIING 108
a a a o a v A a v A
Aathns. (meninusils gy Inemansumitiaia).unimeas Aains,
NFANNA,
a 4 1 a a o 1% a a
WRANG UNULA.(2550). M1TNATeVYsE@NTNINNITHINILYBIOANDITNNIT ININNY
dmsusmun.(MinuaiuudaszlSyginemaasuniiugia).anniu
G Y A
M Ty TagnIZoUNAINILUATH LD, NFIUNN.
ana o d o a o { 1 A
T30 FINYTV UAZYYTITY WIITY.(2555). MIWALITL VU TAUNANOTIATY
Y
AINTTUYUYY NTAANY T FUFUUNIY NFUNHYHIUAT.LIING1a tna TuTad
FBUIAANTZUAT,NTUNW,
Jd o o A o v A A ~ o =2 o
lwmse Juniites. (2550). szvvaivayumsdaay lu@ena191nsizouvetinanyseal
sggnas (msruahuuudaszilSyaninemaasumtiuga). unineias

maTuladnszvoundmszunsivile, ngaunme.



125

v A <
dsemomna dsquinda uazany.(2557). mafseumevanuiilums Useurana
2 Aa 1% Y4 o 4 a a 4
senINgudeyaduiusuas g udoya IuduWusuvuenars. (NN
YSaginemaasumtusa). uniinerdomnalulagnszaounaingzuns
Mil0,NTIUNN.
A s A P Na oA o P AA oA A s
NS 32851.(2557). M3 [FuuniaImveuneamavuvedgudoyaned Inal. Ane1inus
Vaaninemaasuniiuga) uniinerdoma TuTagws aouna1suy3,
NFANNA.
fav o P v A ° A P A o =
ANETIA J0BANYAL(2558). M7 IFmaiamsiuniesdoyaioneINsanans (314 ¥ o 3
WnGeu 159Feua1BaunIunIINe18enyaTaIans INe UV NWIUT Y.
a a 4 a [y} a a [} [} a
GnentinusilSyaImanmaasuriiuge). ¥nIneasg 1viesIsunsNg |
=
UUNY3.

a o a

3N0.(2559).911A W5 907 UA191 Big Data 1. NM1INGI1G5 157 N1 A

g q u

Tana NN
AINT.

Joseph O.Chanh,(2013),"An Architecture for Big Data Analytics", Roosevelt University, USA.

Wei, Z., Pierre, G. and Chi.(2012). “Scalable Join Queries in Cloud Data Stores”, CCGRID '12
Proceedings of the 2012 12th IEEE/ACM International Symposium on  Cluster,
Cloud and Grid Computing (CCGRID 2012), USA.

Calil, A. and Mello, R.S.(2012). “SimpleSQL: A Relational Layer for SimpleDB”, ADBIS'12:
Proceedings of the 16th East European conference on Advances in Databases and
Information Systems, September 2012, Germany.

Connolly, Thomas & Begg, Carolyn. (2002). Database Systems :A Practical Approach to Design,
implementation and management. Third Edition. Addision Wesley, England.

Best, John W. (1963). Research in Education. New Jersey: Prentice-Hall.

Sadalage, P.J. and Fowler, M., (2013), NoSQL distilled : a brief guide to the emerging world of
polyglot, 2nded., Pearson Education Inc, United States of America, pp. 9-28.

Islam, R., (2011), PHP and MongoDB Web Development Beginner's Guide, 1sted., Packt
Publishing, Birmingham, pp. 8-12.

MongoDB Inc, Who Uses MongoDB? [Online], Available : http://www.mongodb.com/who-

uses-mongodb/. [2014, September 21].



126

MongoDB Org, SQL to MongoDB Mapping Chart [Online], Available :
http://docs.mongodb.org/manual/reference/sql-comparison. [2013, September 2].

MongoDB Org, Introduction to MongoDB [Online], Available :
http://www.mongodb.org/about/introduction/. [2015, June 7].

Parth Chandarana and Vijayalakshmi, (2014), "Big data analytics frameworks", Department of

Information Technology, India.



A

%o

U =) S| a

Tu U Yina
da

amuNna

sz iamsann

aauInaY

Ariva

sz IARId8

= A a J

W nsealng Row@sred
15 $41AN 2508

9 o 1 @ o
watlowlsudagviie 3ardangunuriuas
genvnssuAaasuda (ed.u.) d11333enssuluih
unInedema luTaguriuns w.a. 2538
VTN 5079509 TIAA WAV TINIANFUNNUNIUAS

LY Y a I'4
wanitheneunnes



	2.  เครื่องมือที่ใช้ในการดำเนินวิจัย
	ภาพที่ 4.16 การแบ่งข้อมูลด้วย Partitioning Node
	ภาพที่ 4.17 การจัดกลุ่มด้วย Simple K-Means Node
	ภาพที่ 4.19 การจำแนกองค์ประกอบการเกิดอุบัติเหตุด้วย Decision Tree Learner Node
	ภาพที่ 4.21 การแบ่งประเภทกลุ่มเสี่ยงที่ 1 ด้วยเทคนิค ต้นไม้ดัดสินใจ
	ภาพที่ 4.22 การแบ่งประเภทกลุ่มเสี่ยงที่ 2 ด้วยเทคนิค ต้นไม้ดัดสินใจ
	ภาพที่ 4.24 การแบ่งประเภทกลุ่มเสี่ยงที่ 4 ด้วยเทคนิค ต้นไม้ดัดสินใจ
	ภาพที่ 4.25 ออกแบบจำลองกลุ่มเฝ้าระวัง
	ภาพที่ 4.26 กำหนดค่า Confidence
	ภาพที่ 4.27 กฎความสัมพันธ์ข้อมูลคัดค่า Lift มากกว่า 1
	แบบประเมินความพึงพอใจของผู้ใช้ระบบ
	แบบประเมินความพึงพอใจของผู้ใช้ระบบ
	คำชี้แจง
	คำชี้แจง
	ขอขอบพระคุณเป็นอย่างสูงในการให้ข้อมูลที่เป็นจริงจากท่าน


	แบบประเมินความเชื่อมั่นการทำนายการเกิดอุบัติเหตุรถโดยสารสาธารณะ

