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Abstract

The purposes of this independent study were as follows 1) to gather information
on the location of Metropolitan Waterworks Authority (MWA) equipment for display in the
Online Geo-Informatics System (GIS), 2) to create a system for finding the location of
MWA equipment, and 3) to provide navigation for MWA staffs in the field work.

This independent study has adapted the GIS and the MWA website to
display the location of resources used by MWA through four-step approaches:
1) analyzing and specifying the requirement area, 2) designing and developing a
solution, 3) building and testing the solution, and 4) maintaining and adjusting the
finished solution. For the program development, the lonic framework and
OpenStreetMap (OSM) used for creating the base map and displaying information of
MWA branch locations and equipment, such as remote terminal units (RTUSs), online
water quality meters, water quality sampling points, fire hydrants, and Water
Transmission /Distribution station. OSM also provided MWA equipment navigation
for the convenience of MWA staff in the field work.

This research found that the web application development for location
searching of MWA equipment was able to be utilized on desktop computers, notebooks,
tablets, and smartphones with different screen sizes, This was convenient for work in the
field and was actually useful in the practice. It also effectively solved problems and
increased workplace efficiency. Follow the results of satisfaction assessment, the average of
users satisfaction overview was on high level

Keywords: Geographic Information System (GIS) In the field work location
Web Mapping
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KAMPP Control Panel v3.2.2 [ Compiled: Mov 12th 2015 ]
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XAMPP Control Panel v3.2.2

Service  Module PID{s) Port(s) Actions
Apache ;(05.2; 52225, 52226 Stop Admin Config
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2 [main] Control Panel Ready
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hanqe @ Drop b Primary [ Uniqus (] Index PF Spadlal 3 Fulbaxt (7] Distinct valsss
o/ Change @ Drop .+ Primary (g Unlque = Index: [T Spatial | Fultext || Distinct valuss

2 placstype varchar(Z}

@ 1is620_thal_cl Ho  None &* Change @ Drop o Primary [ Unigue [ Index [T Spatial (5 Fulkext [7] Distinct valuas
varchar(100) 5620 shal ci No Nane 7 Change @ Drop o Primary | Unique | Indax I Spatial 3] Fultaxt ] Distinct valuss
& varchar{100)  tis620_thai_ci Na  None & Change @@ Drop & Primary [ Unique ] Index [F' Spatial [ Fultaxt 7] Distinct valuss
| 6 rosd varchar(S0)  1s620_thal_ci Mo None " Change @ Drop s Primary |y Unique & | Index: [ Spatial |7 Fultaxt | | Distinct values
;1 tambon varchans0)  1s520_thai_cl No  None 7 Change @ Drop 5 Primary g Unigue (5] Index [T Spatial | Fultext (7] Distinet values
0 8 smphur varchar(S0) 620 thai_ci No. Nove o Change  Drop s Primary | g Unique =] Index [T Spatial | 7] Fultext | | Distinct values.
o 9 provines varchar(50)  Ws520_thei_ci No  None & Change @ Drop 5 Primary [ Unigue (] Index T Spatial (3] Fultext (7] Distinct values
) 10 posteode varchas(3)  I620_thai ci No. None o Change G Drap s Primary | Unigue - | Index T Spatial 7] Fultext || Distinct values
o M varchan(50)  UsB20_thai_ci No  None & Change & Drop 5 Primary (i Unigue ] Index P Spatial (5 Fulltext (1] Distinet values
o 12fx varchos(30) @620 thai_ci No  None o Change & Drop . Primary |y Unique =] Index [T Spatial | Fultest | ] Distinct vahues.
@ e varchar(30)  tis620_thai_ci No N & Change @ Drop 5 Primary [ Unigue ] Index [ Spatial (3 Fultext (1] Distinct values
) 14 comactpmsan  varchar(100) 1620 thai_ci Na  None o7 Change @ Diop s Primary |y Uniique | Index P Spaial |35 Fulert || Distinct values.
oy 15 contactposition varchar(100)  tis620_thal_ci No  None & Change @ Drop & Primary i Unique (2] Index [IF Spatial ;5 Fultext [ Distinct values
16 locationx docimali3n 10 No  None 7 Change @ Drop > Primary [ Uniquo (5] Index P Spatial i Fukext || Distinct values.
1T lacatiany docimal(30,10) N None &7 Change @ Drop > Primary g Uniquo 5] Index [ Spatial (5 Fulltext (7] Distinct valuss
1B recordno varchar(5) 620 thai i Mo Nose o7 Changs @ Drop [ Primary |gj Unique .= Indax P Spasial | Fultext | ] Disfinct values
L) 19 status varchar(30)  670_thai_cl Na  None o Change @ Drop 5 Primasy [ Uniqua [] Index P Spatial [ Fultaxt [7] Distinct vahsss
| 20 yoar ind{d) Na  None 7 Change & Drop s Primary | g Unique -] Indax I Spasial | Fulbaxt 7| Distinct values
| 21 z0m8 (2} No  None & Change @ Dvop 5 Primary [ Unique ] Index [ Spatial (] Fulbext 7] Distinct vahses
| 22 branch varchar(2)  Hs620_thal ol Mo None # Change @ Drop . Primary (g Unique | Index [T Spaial | Fultext || Distinct valuss
| 23 watarwtatlon  varchas(l} HisE20_thad_cl Na  Nons &” Change i Drop & Primary [§ Unlgue (] Index ¥ Spatial ) Fultext [7] Distinet valuss
o jen varchar(l U620 thal_ci No  None » Change g3 Drop .- Primary |y Unigue |/ | Index [ Spatial | Fulext || Distinet valuss
| 25 updatsby varchar$)  1s620_thai_cl Mo None & Changs @@ Drop > Primary 4§ Unigue 1] Index [ Spatial (4] Fultaxt [ Distinet valuss
- 26 updatetime  datetime Mo None o7 Change 3 Drop s Primary |4 Unique = | Index P Spatial | Fultext || Distinet values.
| 21 incationx_sxcel decimal(30,10) Mo Nane & Change @ Drop > Primary [i§j Unique (5] Index [ Spatial (4 Fultext (7] Distinet values
| 28 locationy_sxcel decimali30 10) Mo Nooe o Change & Drop > Primary | Unigue - | Index [T Spatial | 1) Fultext || Distinet values
= 3 9 S o 13
NINN 3.15 Table INVUBYAYAUNUVAIDYINUN
9 v I 9 Y
Table :rtue 1MIUINUVOYASY RTU
8 Nome  Type  Collaiun  Auibutes Nl Defoult Extia Action, .
g 12 (1) Ko None AUTO_INCREMENT .7 Change @ Drop g8 Primacy i Unique ] Index P Spatial () Fulln (7] Déstinet valuss
| e varchar{50]  uif genecal e Ha None o Change @ Drap 5 Primary |y Uniqun 7| Index PT Spatial j Fulliext || Distinct vahuss
L3 nama varchanso)  uiie_genseal el No hens &7 Changs & Orop 5 Primary [§f Uniqua ] Index [ Spatial [ Fuiitaxt (1] Distinct valuss
4 gecmetry_x decimal11.3) Na  Noew o Chisge @ Drop (3 Primasy | gy Unioe 2| Index I Spatial 7, Fullext | Distinet villues
£ guometry_y decimal113) Neo  None o Change @& Drop 5 Primary (4 Unique 2] Index [ Spatial |3} Fulltext 7] Distinct values.
= 3 9 Y
NN 3.16 Table INUVYDYAA RTU
iy ) v I Y Yo ¥
Table : station FIUIUNUIBYAAIAAUNINUN
# Name Type Coltation Avsitrutos. Null Default Extra ., . Action . - "
j10d gm0 Mo Nons  AUTO_INCREMENT .7 Changs & Crep J@ Primary (i Uniqua &) index [ Spatial (i Fultext ] Disinet valuss
|| ‘2tods varchar(265) latinl_swedish c Mo one 7 Chiange @ Drop > Primary | Unique =] Indai [ Spatial | 7 Fulteid | | Dissinet values
| 3 name varchar(255) ublb_genersl_ci No  None & Chinge @ Drop 5 Primary (j Unique (&) Index [ Spafisl [ Fultext 7] Disinet values
() Alst varchar255) ullt_ganeral_cl Ho  Nooe o7 Change @ Drop | Primary | gf Unique ;] Index I Spatial | Fulbet || Distinct values
o 5lmg  varchar(255) udB_genersl & Mo None & Change @ Drop 2 Primary [ Unique 5] Index [ Spatial 3 Fultext 7] Distinct values
A 3 9 Yo 3
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angular.module('starter.controllers')

.controller('MapCtrl', function($scope, $state, $http, $ionicModal, $ionicPopup, $timeout,

$localStorage, $q) {
$scope.map = {};
$scope.map.search_text="";
$scope.map.mainpipe = false;
$scope.map.meterway = false;
$scope.map.airvalve = false;
$scope.map.cathodic = false;
$scope.map.waterstation = false;
$scope.map.hydrant = false;
$scope.map.rtu = false;
$scope.map.wq = false;
$scope.map.place = false;

$scope.map.branch = $scope.map.branchlist[0]; // Default branch

// last selected branch
if($localStorage.branch) {
$scope.map.branch = $localStorage.branch;
}
// Init layers modal
$ionicModal.fromTemplateUrl('templates/layers.html', {
scope: $scope,
animation: 'slide-in-up'

1).then(function(modal) {
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$scope.map.modal = modal;
1)
// View Enter
$scope.$on('$ionicView.enter', function(e) {

mapLoad();

$scope.branchChange = function() {
SlocalStorage.branch = $scope.map.branch;
H
$scope.geolocation = function(){
geolocationLayer.getSource().clear(true);
// Geolocation create
var geolocation = new ol.Geolocation({
projection: view.getProjection(),
tracking: true
1);
geolocation.once('change:position', function() {
currentLocation = geolocation.getPosition();
view.setResolution(2.388657133911758);
view.setCenter(currentLocation);
view.setZoom(14);

createGeolocationMarker(currentLocation);

1
}

$scope.identify = function() {
getBranchID().then(function(branch_id){
iflmainpipeLayer.getVisible()){
getMainPipeValve().then(function(result) {

mainPipeValvePopup(result);
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}, function(err){
$ionicPopup.alert({title: "View AsBuilt', template: err.message});
1);
telse{
getPipeLine().then(function(result) {
pipeLinePopup(branch_id, result);
}, function(err){
SionicPopup.alert({title: 'View AsBuilt', template: err.message});
1);
H
}, function(err) {
SionicPopup.alert({title: '"View AsBuilt', template: err.message});
1);
}
function getBranchID() {
var deferred = $q.defer();
var extent = map.getView().calculateExtent(map.getSize());
var size = map.getSize();
var imageDisplay = size[0] +',' + size[1] +',96';
var url = "http://gisonline.mwa.co.th:2558/arcgis/rest/services/wmsservice/MapServer/identify?";
url += "geometry="+ crossHairOverlay.getPosition() +
"&geometry Type=esriGeometryPoint&sr=3857&layers=all: 187 &layerDefs=&time=&layerTime
Options=&tolerance=15&mapExtent=" + extent + "&imageDisplay="+ imageDisplay +
"&returnGeometry=false&maxAllowableOffset=&geometryPrecision=&dynamicLayers=&return

Z=false&returnM=false&gdbVersion=&f=pjson";

// Check mwa area
$http.get(url)
.success(function (data, status, headers, config) {

if(data.results.length > 0){



&3

deferred.resolve(data.results[0].attributes. DISTRICT ID);
telsed
deferred.reject(new Error('blijwwlgljﬁ)y,aﬁ 11Y));
H
}).error(function (data, status, headers, config) {
deferred.reject(new Error(']'lijﬁ13J1§ﬂL%ﬂiJ€°’iﬂ server llﬁf'?])'));
1);
return deferred.promise;
h
var map;
var view;
var crossHairOverlay;
var areaLayer;
var waterStationLayer;
var hydrantLayer;
var rtuLayer;
var wqLayer;
var placeLayer;
var geolocationLayer;
var directionLayer;
var currentLocation = ol.proj.fromLonLat([100.55214, 13.878335]);

proj4.defs("EPSG:32647","+proj=utm +zone=47 +datum=WGS84 +units=m +no_defs");

[[-====== mapLoad
function mapLoad(){
var osm = new ol.layer.Tile({
source: new ol.source.OSM()
1)
I MW A

var attribution = new ol.Attribution({
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html: 'Tiles © <a href="http://www.mwa.co.th">MWA</a>'});
var mwa = new ol.layer.Tile({
visible: false,
source: new ol.source. XYZ({
attributions: [attribution],
id: "mwa",
url:
'http://gisonline.mwa.co.th:2558/arcgis/rest/services/mobileCache/mobileCache/MapServer/tile/{
zi Ry /Hixy'
1)
1)

/I Area
areaLayer = new ol.layer.Tile({
id: "area",
visible: true,
source: new ol.source.TileArcGISRest({
url:
"http://gisonline.mwa.co.th:2558/arcgis/rest/services/wmsservice/MapServer",
params: {

"LAYERS": "show: 187"

b))
1)

// Water station

waterStationLayer = new ol.layer. Tile({
id: "waterstation",
visible: false,

source: new ol.source.TileArcGISRest({
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url:
"http://gisonline.mwa.co.th:2558/arcgis/rest/services/wmsservice/MapServer",
params: {

"LAYERS": "show: 12"

1)
1)

// Hydrant
hydrantLayer = new ol.layer.Tile({
id: "hydrant",
visible: false,
source: new ol.source.TileArcGISRest({
url:
"http://gisonline.mwa.co.th:2558/arcgis/rest/services/wmsservice/MapServer",
params: {

"LAYERS": "show: 19"

})
1)

// RTU

rtuLayer = new ol.layer.Vector({
id: "rtu",
visible: false,

source: new ol.source.Vector({ features: [] })

1

// LOAD RTU data
$.ajax({
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url: 'data/presurveyRTU.json',
dataType: 'json',
success: function (data) {
for(var i in data.features){
var x = data.features[i].geometry.x * 1;
var y = data.features[i].geometry.y * 1;
var name = "";

if(data.features[i].attributes. NAME) {

name = data.features[i].attributes. NAME;

var iconStyle = new ol.style.Style({
image: new ol.style.Icon(/** @type {olx.style.IconOptions} */ ({

anchor: [0.5, 30],
anchorXUnits: 'fraction’,
anchorY Units: 'pixels’,
src: 'img/rtu.gif’

1),

text: new ol.style. Text({
textAlign: 'center’,
textBaseline: 'middle’,
font: 'bold 14px Courier New',
text: name,
fill: new ol.style.Fill({color: 'green'}),
stroke: new ol.style.Stroke({color: "#fffff, width: 3}),
offsetX: 0,
offsetY: 0,

rotation: 0

1)

1)
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// Create point

var rtuFeature = new ol.Feature({
geometry: new ol.geom.Point([x, y]),
type: 'rtu’

1

rtuFeature.setStyle([iconStyle]);

// Add marker

rtuLayer.getSource().addFeature(rtuFeature);

;

/I WQ
wqLayer = new ol.layer. Vector({
id: "wq",
visible: false,

source: new ol.source.Vector({ features: [] })

1

// LOAD WQ data
$.ajax({
url:
'https://gisonline.mwa.co.th/proxy/proxy.php?http://localhost:8080/wq/station.now',
dataType: 'json’,
success: function (data) {
for(var 1 in data.stations){
var x = data.stations[i].Long * 1;
var y = data.stations[i].Lat * 1;
var name = data.stations[i].name;

var iconStyle = new ol.style.Style({



H;
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image: new ol.style.Icon(/** @type {olx.style.IconOptions} */ ({

anchor: [0.5, 30],
anchorXUnits: 'fraction’,
anchorY Units: 'pixels',
src: 'img/wq.gif

1),
text: new ol.style. Text({
textAlign: 'center’,
textBaseline: 'middle’,
font: 'bold 14px Courier New',
text: name,
fill: new ol.style.Fill({color: 'green'}),
stroke: new ol.style.Stroke({color: '"#ffffff, width: 3}),
offsetX: 0,
offsetY: 0,
rotation: 0

})
1);
// Create point

var wqFeature = new ol.Feature({

geometry: new ol.geom.Point(ol.proj.fromLonLat([x, y])),

type: 'wq'

1;

wqFeature.setStyle([iconStyle]);

// Add marker

wqLayer.getSource().addFeature(wqFeature);
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// Map object
map = new ol.Map({
target: 'map',
layers: [osm, mwa, arealayer, mainpipeLayer, waterStationLayer, hydrantLayer,
rtuLayer, wqLayer, placeLayer, geolocationLayer, customerLayer, directionLayer],
overlays: [crossHairOverlay],
controls: ol.control.defaults({
zoom: false,
attribution: false
1),
view: view

1

// Map event
map.on('click’, function(evt) {
var feature = map.forEachFeature AtPixel(evt.pixel, function(feature) {
return feature;

1;

if (feature) {
if(feature.get('type') == 'search’){
var coordinates = feature.getGeometry().getCoordinates();
var confirmPopup = $ionicPopup.confirm({
title: IMIFIM U RAUNT,
template: ey

H;

confirmPopup.then(function(res) {
if(res) {

directionLayer.getSource().clear();
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calcRoute(currentLocation, coordinates)

}
1

1

function createGeolocationMarker(lonLat) {
var iconStyle = new ol.style.Style({
image: new ol.style.Icon(/** @type {olx.style.IconOptions} */ ({
anchor: [0.5, 46],
anchorXUnits: 'fraction’,
anchorY Units: 'pixels',
src: 'img/marker.png'
1))
1);
// Create point
var iconFeature = new ol.Feature({
geometry: new ol.geom.Point(lonLat),
type: 'geolocation’

H;

iconFeature.setStyle([iconStyle]);

// Add marker

geolocationLayer.getSource().addFeature(iconFeature);

function createCustomerMarker(lonLat){

var iconStyle = new ol.style.Style({
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image: new ol.style.Icon(/** @type {olx.style.IconOptions} */ ({
anchor: [0.5, 46],
anchorXUnits: 'fraction',
anchorY Units: 'pixels’,
src: 'img/marker.png'
1))
1

// Create point

var iconFeature = new ol.Feature({
geometry: new ol.geom.Point(lonLat),
type: 'search’

1);

iconFeature.setStyle([iconStyle]);

// Add marker

customerLayer.getSource().addFeature(iconFeature);

function createDirectionLine(coordinates) {
var lineStyle = new ol.style.Style({
stroke: new ol.style.Stroke({
color: 'blue’,
width: 4
1)

1

// Create line
var lineFeature = new ol.Feature({
geometry: new ol.geom.LineString(coordinates),

type: 'direction’



H;
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1
lineFeature.setStyle([lineStyle]);
// Add line
directionLayer.getSource().addFeature(lineFeature);
}
function calcRoute(origin, destination){
if(origin && destination){
origin = ol.proj.transform(origin, 'EPSG:3857', 'EPSG:4326");
destination = ol.proj.transform(destination, 'EPSG:3857', 'EPSG:4326");
var request = {
origin: new google.maps.LatLng(origin[1], origin[0]),
destination: new google.maps.LatLng(destination[1], destination[0]),
travelMode: 'DRIVING'
¥
var directionsService = new google.maps.DirectionsService();
directionsService.route(request, function(result, status) {
if (status ==="'0OK") {
var coordinates = [];
var overview_path = result.routes[0].overview path;
for(var i in overview_path){
var lat = overview_pathl[i].lat();
var Ing = overview_pathl[i].Ing();

coordinates.push(ol.proj.fromLonLat([Ing, lat]));
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