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NATTAPONG SUESAT : THE DEVELOPMENT OF HAZARDOUS
ROUTE MAP IN THAILAND. THESIS ADVISOR : ASSOC. PROF.

VATANAVONGS RATANVARAHA, Ph.D., 75 PP.

HAZARDOUS ROUTE / GIS / GPS / CAR NAVIGATION SYSTEM

The aim of this research paper is to test the possibility of combining the
navigation system with the data collected to show Thailand’s blackspots for those
traveling by car. This research paper will use the Rate Quality Control method to
analysis the statistical data collected between 2551 to 2554 in order to show

Thailand’s most dangerous roads.

This research has improved the Global Positioning System device with the
most functional and user-friendly interface to warn drivers of the accident spot where
they are most at risk of being involved in an accident. The result of this research
shows that the system has the capability to warn drivers of the potential dangers from

a mile before a blackspot.
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Choose a Data Source
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Data source: |x Microsoft Excel j
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Excel file path:
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Select Source Tables and Views
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*  The package wil not be saved.
»  The package wil be run immediately.

Provider mapping file : C:\Program Files &86)\Microsoft SQL Server\100\DT5\MappingFiles
\Jet ToMS Sql9 xml
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GARMIN =z Select the device where you would like to store your custom POls. Refer to your
user's manual for more information about connecting your device to your
computer.

Device Settings

If you don't see your device listed below, connect it to the
computer and turn it on, then click Find Device.

Device: | niivi 55 (Unit ID 3905641085)

POl Loader

MNext = | Cancel

31 3.23 MsuAAINsIFOUADTYNINABNTIADS NVIATOI GPS

GARMIN Congratulations! You have successfully installed 1000 custom POls on your
device.

Note that some devices require a restart before displaying the newly sent
custom POls.
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4.2.1

a d Y A
M AN ZHHIYAAYIQUAYA

3B Accident Frequency
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using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;
using SQLDbLIib;

using System.Collections;

namespace Sut_Thesis

{

public partial class Form1 : Form

{

public Form1()

{
InitializeComponent();
sb.ServerName = "(local)";
sb.DatabaseName = "HZ Location";
sb.UserName = "sa";
sb.Password = "p0p44010149";
sb2.ServerName = "(local)";
sb2.DatabaseName = "SDE Data";
sb2.UserName = "sa";

sb2.Password = "p0p44010149";
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SQLDbLib.SQLDbLib sb = new SQLDbLib.SQLDbLib();
SQLDbLib.SQLDbLib sb2 = new SQLDbLib.SQLDbLib();
private void Form1 Load(object sender, EventArgs €)
{
DataTable dtA = sb.GetDataTable("SELECT [Id].,[Year] FROM
[HZ Location].[dbo].[List Year]");
comboBox1.DataSource = dtA;
comboBox1.DisplayMember = "Year";
comboBox1.ValueMember = "Id";
DataTable dtB = sb.GetDataTable("SELECT  id, method Name FROM
List Method");
comboBox2.DataSource = dtB;
comboBox2.DisplayMember = "method Name";
comboBox2.ValueMember = "Id";
H
DataTable MSTabable;
private void buttonl Click(object sender, EventArgs e)
{
string MT = comboBox2.Selected Value. ToString();
DataTable DisDT = new DataTable();
switch (MT)
{
case "1":
DisDT = Select_Case 1();
break;
case "2":
DisDT = Select_Case 2();
break;

case "3":
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DisDT = Select_Case 3();
break;
case "4":
DisDT = Select_Case_4();
break;
default:
break;
H
MSTabable = DisDT;
dataGridViewl.DataSource = MSTabable;

textBox2.Text = MSTabable.Rows.Count. ToString();

private DataTable Select Case 1()
{ string idd = comboBox1.SelectedValue. ToString();
string SelectStr ="";
if (idd =="0")
{
SelectStr="SELECT = ROUTE, KM1, COUNT(KM]1) AS Frequency " +
"FROM Acc All "+
"GROUP BY ROUTE, KM1 " +
"HAVING (COUNT(KM]1) >=" + textBox1.Text+ ") " +

"ORDER BY ROUTE, KM1, SUM(Acc_Year)";

else

SelectStr = "SELECT ROUTE, KM1, COUNT(KM1)AS Frequency "+

"FROM  Acc All"+
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"GROUP BY ROUTE, KM1, Acc_Year " +
"HAVING(Acc Year =" + comboBox1.Text + ") AND(COUNT(KM1) >=" +
textBox1.Text+") " +
"ORDER BY ROUTE, KM1, Acc_Year";
H
DataTable dtA = sb.GetDataTable(SelectStr);
return dtA;
H
private DataTable Select Case 2()
{
DataTable DTS = Select_Case 1();
DataTable Get R = new DataTable();
DataTable Get L = new DataTable();
string Str R, Str L;
string Route id, KM1;
int year Sum = 1;
DTS.Columns.Add("AADT Use", typeof(Int32));
DTS.Columns.Add("Accident Rate", typeof(float));
for (int i = 0; i < DTS.Rows.Count; i++)
{ string idd = comboBox1.SelectedValue.ToString();
Route id = DTS.Rows[i]["ROUTE"].ToString();
KMI1 = DTS.Rows[i]["KM1"].ToString();
if (idd =="0")
{ year_Sum = 6;
Str L="SELECT TOP(1) ROUTE, KM1, M, AVG([VEH3-12]) AS AADT " +
"FROM aadt All " +
"GROUP BY ROUTE, KM1, M " +

"HAVING  (KMI <="+KMI + ") AND(ROUTE =" + Route_id +") "




68

comboBox1.Text + ") AND(KM1 <="+KMI +")" +

comboBox1.Text + ") AND (KM1 >="+KMI1 +")" +

"ORDER BY ROUTE, KM1 DESC, M DESC";
Str R=" SELECT TOP(1) ROUTE, KM1, M, AVG([VEH3-12]) AS AADT " +

"FROM  aadt All"+

"GROUP BY ROUTE, KM1, M " +

"HAVING(KM1 >="+KMI + ") AND(ROUTE =" + Route_id +") " +

"ORDER BY ROUTE, KM, M ";

else
{ year_ Sum = 1;
// i1 AADT near

// Get left and =
Str L="SELECT TOP (1) ROUTE, KM1, M, [VEH3-12] as AADT, addt Year"

"FROM aadt All " +
"WHERE(ROUTE =" + Route_id +") AND(addt Year="+

"ORDER BY KM1 DESC, M DESC ";

//Get right and =
Str R="SELECT  TOP (1) ROUTE, KM1, M, [VEH3-12] as AADT, addt Year"

"FROM aadt All" +
"WHERE (ROUTE =" + Route_id +") AND (addt Year="+

"ORDER BY KM1,M ";
H
Get_L = sb.GetDataTable(Str L);
Get R = sb.GetDataTable(Str R);

// Choose near one

int AADT Use = 0;
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if (Get R.Rows.Count > 0 && Get_L.Rows.Count > 0)

{ if ((Convert.ToInt32(KM1) - Convert.ToInt32(Get L.Rows[0]["KM1"])) >

(Convert. ToInt32(Get R.Rows[0]["KM1"]) - Convert.ToInt32(KM1)))

}

{ AADT Use = Convert.ToInt32(Get R.Rows[0]["AADT"]); }
else
{ AADT Use = Convert.ToInt32(Get_L.Rows[0]["AADT"]); }
H
else
{ if (Get R.Rows.Count <= 0 && Get L.Rows.Count > 0)
{ AADT Use = Convert.ToInt32(Get_L.Rows[0]["AADT"]); }
else if (Get_L.Rows.Count <= 0 && Get R.Rows.Count > 0)
{ AADT Use = Convert.ToInt32(Get_R.Rows[0]["AADT"]); }
H
float ij;
if (Get_L.Rows.Count <= 0 && Get_R.Rows.Count <= 0)
{1j=0;}
else
{ // Calculation
//££1000000 /(AADT*365 *year Sum)
float A = Convert.ToInt32(DTS.Rows[i]["Frequency"].ToString()) * 1000000;
float B=AADT Use * 365 * year Sum,;
ij=A/B;
H
DTS.Rows[i]["AADT Use"]=AADT Use;

DTS.Rows[i]["Accident Rate"] = 1ij;

return DTS;
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private DataTable Select Case 3()
{ DataTable DTS = Select Case_2();
DTS.Columns.Add("Rate_Quality Control", typeof(float));
for (int i = 0; i < DTS.Rows.Count; i++)
{//R form Case2
//k=1.645
// find Re= Ra+K*((Ra*R)/A) +((R/2)/A)
string Route_id = DTS.Rows[i]["Route"]. ToString();
string str_Sql;
if (idd =="0")
{
str Sql="SELECT ROUTE, SUM(Frequency)/" + textBox3.Text + " AS
lAcc_In_Route " +
"FROM Acc " + comboBox1.Text.Trim() +" Sum " +
" GROUP BY ROUTE " +

"HAVING (ROUTE="+Route id+") "+

" ORDER BY ROUTE";
H
else
{ str Sql="SELECT ROUTE, SUM(Frequency) AS Acc In_Route " +
"FROM Acc " + comboBox1.Text.Trim() + " Sum " +
" GROUP BY ROUTE " +
"HAVING (ROUTE ="+ Route id+")" +
" ORDER BY ROUTE";
H

DataTable DTS2 = sb.GetDataTable(str_Sql);

double Rr = Convert. ToDouble(DTS.Rows[i]["Accident Rate"].ToString());
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double Ra = Convert.ToDouble(DTS2.Rows[0]["Acc In Route"].ToString()) /
year Sum; //Ra = 6’@131mnﬁ@qﬂ“§gw@gméamamﬂ q g VUDUY

double KKs = 1.645;//K = ulamessaTIMIaRA(E M UTEAUA NI 95
1osidud K IAuiy 1.645)

int Vi = Convert.ToInt32(DTS.Rows[i]["AADT Use"].ToString());// AADT V =
311M159519519 AeA0 TuAADATl(AADT) 521 esenaiany 17

int Ti=1: /T =¥9nafmmsans =17

intLi= 13/ L=ANuevessimnyi(dlamas)

double E = (365 * Ti * Vi * Li) / 1000000.0000;

double Ab = KXKs * Math.Pow((Ra / E), 0.5);

double Ac=1/(2 *E);

double Rc = Ra + Ab + Ac;

double DF = Rr/ Rg;

DTS.Rows[i]["Rate Quality Control DF"] = DF;
DTS.Rows[i]["Rate Quality Control RC"] =Rc;
DTS.Rows[i]["Rate Quality Control E"]=E;
DTS.Rows[i]["Rate Quality Control Ra"]=Ra;
H
return DTS;
H
private DataTable Select Case 4() / TOP (100) PERCENT
{ DataTable DTS = Select_Case 3();
string idd = comboBox1.SelectedValue. ToString();
string SQI_Strl, SQI_Str2;
//Create Master Data tabel

if (idd =="0")
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{ SQL_Str1 ="SELECT ROUTE, KMI, COUNT(KM1) AS Acc_Total,
SUM(FATAI + FATA2 + INJI + INJ2 + INJ3 + INJ4) AS Man_Count " +
"FROM Acc_All " +
"GROUP BY ROUTE, KM1 " +
"HAVING  (SUM(FATA1 + FATA2 + INJ1 + INJ2 + INJ3 + INJ4) > 0) "

"ORDER BY ROUTE, KM1";

SQI Str2="SELECT ROUTE, KM1, COUNT(KM1) AS Frequency " +
" FROM dbo.Acc_All "+
"WHERE (FATAL + FATA2 +INJI + INJ2 + INJ3 + INJ4 > 0) " +
" GROUP BY ROUTE, KM1 " +

" ORDER BY ROUTE, KM1, SUM(Acc Year)";

else
{ SQIL_Strl ="SELECT ROUTE, KM1, COUNT(KM1) AS Acc_Total,
SUM(FATA1 + FATA2 + INJ1 + INJ2 + INJ3 + INJ4) AS Man Count " +
"FROM Acc All "+
"GROUP.BY ROUTE, KM1, Acc_Year " +
"HAVING (SUM(FATAI + FATA2 + INJI + INJ2 + INJ3 + INJ4) > 0) AND
(Acc_Year ="+ comboBox1.Text+") "+
"ORDER BY ROUTE, KM1";
SQIL_Str2 = "SELECT ROUTE, KM1, COUNT(KM1) AS Frequency " +
"FROM ACC "+ comboBox1.Text +
"WHERE (FATA1 + FATA2 + INJ1 + INJ2 + INJ3 + INJ4 > 0) " +
"GROUP BY ROUTE, KM1 " +
"ORDER BY ROUTE, KM1, SUM(Acc_Year)";

}
DataTable DTS1 = sb.GetDataTable(SQI_Str1);//TOP (100) PERCENT

+
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DataTable DTS2 = sb.GetDataTable(SQI_Str2);
DTS1.Columns.Add("Frequency", typeof(float));
DTS1.Columns.Add("Accident Severity", typeof(float));
DTS.Columns.Add("Man_Count", typeof(float));
DTS.Columns.Add("Accident_Severity", typeof(float));
for (inti = 0; i <DTS1.Rows.Count; i++)
{ double SI = 0; //ST = A¥UANUTULTI(Severity Index)
double Ff = Convert.ToDouble(DTS1.Rows[i]["Man_Count"]); // F =91
atiamaideIMiAamsgudeiialugrnmiingan
double PI = Convert.ToDouble(DTS2.Rowsl[i]["Frequency"]); // PI = 91U
duiauangtamg lugrsnminnsan
double TA = Convert.ToDouble(DTS1.Rows[i]["Acc_Total"]); // Total
Accident = ii’m’mqﬁamm‘?wmﬁgﬁ@%u a AN
SI = (Ff+PI)/ TA:
DTS1.Rows[i]["Frequency"] = TA;
DTS1.Rows[i]["Accident Severity"] = SI;
DataRow[] filteredRows = DTS.Select(" ROUTE="+ DTS1.Rows[i]["ROUTE"] + "
AND KM1="+ DTS1.Rows[i]["KMI1"]+" ");
filteredRows[0]["Accident Severity"] = SI;
filteredRows[0]["Man_ Count"] = DTS1.Rows[i]["Man_ Count"];
H
return DTS;

}

private void button2_Click(object sender, EventArgs €)

{
DataTable dtss = MSTabable;

// clear data
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string SQL_String = "UPDATE KM_ALL TH 2015 SET ACC_AF=@P]I,
ACC_AR=@P2, ACC_RQC=@P3, ACC_AS=@P4, AADT Use=@P5, Man_Dead=@P6 ";
ArrayList all = new ArrayList();
all.Add(0);
all.Add(0);
all.Add(0);
all.Add(0);
all.Add(0);
all.Add(0);
int j = sb2.Execute(SQL_String, "IITIII", all);
for (int 1 = 0; i < dtss.Rows.Count; i++)
{
// Insert to KM and Route ID
SQL_String = "UPDATE KM_ALL TH 2015 SET ACC_AF=@P1, ACC_AR=@P2,
ACC RQC=@P3, ACC_AS=@P4, AADT Use=@P5, Man_Dead=@P6 WHERE (RDLNNUM
= N"' + dtss.Rows[i][0] + "") AND (KMNO =" + dtss.Rows[i][1] +")";
ArrayList al2 = new ArrayList();
al2.Add(dtss.Rows[i]["Frequency"]);
al2.Add(dtss.Rows[i]["Accident Rate"]);
al2.Add(dtss.Rows[i]["Rate Quality Control"]);
al2.Add(dtss.Rows[i]["Accident Severity"]);
al2.Add(dtss.Rows[i]["AADT Use"));
al2.Add(dtss.Rows[i]["Man_ Count"]);

int k = sb2.Execute(SQL_String, "SSSSSS", al2); } } }}
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