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PIYAPORN SAISAENG : SMART SYSTEM FOR ENERGY CONTROL IN
A MEETING ROOM. THESIS ADVISOR : ASSOC. PROF. FLT. LT.

KONTORN CHAMNIPRASART, Ph.D., 96 PP.

SMART ENERGY MANAGEMENT SYSTEM/WEBAPPLICATION/AUTOMATE

MEETING ROOM/RASPBERRY PI

This research presents a smart system for energy control in a meeting room that
users can access the system via internet. Smart energy management systems are now
global concern due to global warming and petroleum crisis. That needs to manage the
energy efficiency. This research will combine the design control device by using
Raspberry Pi which is connected to the internet to control the electrical equipment in
the meeting room. The device will be controlled to turn electrical equipment on or off
automatically. These include air conditioning, lighting, and television in the room. The
users can access the system via internet to reserve the meeting room. The smart system
then will control all electrical equipment to meet the energy efficiency criteria. This
system will make the room user more comfortable and can reduce electricity cost. The

prototype shows that this system is reliable and can be applied to the real world use.
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<script langquage="php">

echo (“PHP Hello worldin™)
</script>
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AN 2.1 MINAUTUUANNUNAUAVDIUDIA  Raspberry Pi

Tuaa A A B (Revision 2)

System on a chip (SoC)

Broadcom BCM2835 (CPU, GPU, DSP, SDRAMandSingle USB

Port)

700MHz ARMI1176JZF-S core

CPU
(ARM11 family, ARMv6 instruction set)
Broadcom VideoCore 1V @ 250 MHz
OpenGL ES 2.0 (24 GFLOPS)

GPU

MPEG-2 and VC-1, 1080p 30 h.264/MPEG-4 AVC high-profile

decoder andencoder

Memory (SDRAM)

256 MB (Shared with GPU) 512 MB (Shared with GPU)

USB 2.0 Ports

2 (via the build in integrated
1(direct form BCM2835)
3-port USB hub)

Video Input

A CSIinput connector allows for the connection of RPF designed
camera module (E]E]ﬂLL’IJ“UZJﬂﬁ}H?mJGl'E]ﬂWU Raspberry Pi Camera

Module Tagtnn1)

Video Outputs

Composite RCA (PAL and NTSC), HDMI (rev 1.3 & 1.4), raw
LCD Panels via DSI 14 HDMI resolutions from 640x350 to
1920x1200 plus various PAL and NTSC standards.

v
(ﬁmﬁmuw A0 UL RCA tazil HDMI)

Audio Outputs

3.5 mm jack, HDMI, and as of revision 2 boards, I°S audio (also

potentially for audio input)

Onboard storage

SD/ MMC/ SDIO card slot (3.3V card power support only)
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AMITNN 2.1 MINAUTUUANINUNAUAVDIVDIA Raspberry Pi (71D)

Onboard network

10/100 Ethernet (8P8C) USB
None adapter on the third port of

the USB hub

Low-level
peripheralsLow-level

peripherals

8 x GPIO, UART, I’'c Bus, SPI Bus with two chip selects, 'S

audio +3.3V, +5V, Ground

Power ratings

300 mA (1.5 W) 700 mA (3.5 W)

Power source

5 Volt via Micro USB or GPIO header

Size 85.60 mm x 53. Mm (3.370 inch x 2.125 inch)
Weight 45 ¢. (1.6 0z.)

RASPBERRY PI MODEL A RASPBERRY PI MODEL B

% U

a v ¢ .
31.]1’] 2.5 Mvgalassaiavesa Raspberry Pi

51 2.6 uilszneuvesueia Raspberry Pi (Model B)
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14 DNC
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16 GPIO 23
18 GPIO 24
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20 DNC
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22 GPIO 25
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DNC

24 SP10 CEO N
26 SP10 CE1 N
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17|18 GPIO 24
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- ACT fo Ilamug SD Card Access (%L"’TIEJ’J)

- PWR A lWl@nuz 3.3V Power (fuiaq)

- FDX flo Wl @a1ug Full Duplex LAN Model B (81381)
d LNK Ao IW@01ue Link/Activity LAN Model B (&
7e)

) 100 Ao IWl@n1ue 10/100Mbps LAN Model B (&
111899)

% ﬂﬂ’.]llﬂll LAN (LAN Controller)

WosA USB 2.0 $1143u 2 Ne3a

Wo3A RI-45 Ethernet LAN 10/100Mbps

NS0 CSI (Camera Serial Interface) @1 N3UI¥ oW Gl'ﬂjll@ Anany
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1) 115151 SD Formatter 4.0 1981151 Format Disk #1115 9

a2 Ivan ldnnasd https://www.sdcard.org/downloads/formatter 4/eula_windows/

. D SOFormather W40 Hh

Format your drive, All of the data
on the drbve will be lost when
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Diriwe : [ Refresh _|
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Format Oiptinn = [ Option _|

QUICEK. FORMAT, FOFMAT SIZE ADJUSTMENT OFF
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Progress
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Feunuesa Raspberry Pi
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Raspberry Pi 3 Model B 1 1,750 1,750
MicroSD Ultra Class 10 48MB/S - 32GB 1 279 279
AM2303 Temperature-Humidity Sensor 1 485 485
HC-SR501 PIR Motion Sensor 2 70 140

4 Channel Relay Module with OPTOCOUPLER
1 160 160

Protection

Magnetic Contactors S-T10 Coil 220V 1 364 364
Relay Coil 220V 8 Pin W503 Socket AAT1Y 3 250 750
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#import Libraries

import RPi.GPIO as GPIO

import time

import pyrebase

import requests

#Firebase Configuration

config = {
"apiKey": "AlzaSyBjvQhYAoMDaFm2At3wPqs4Z9EyK9724kg",
"authDomain": "smartroom-1185d.firebaseapp.com",
"databaseURL": "https://smartroom-1185d.firebaseio.com",
"storageBucket": "smartroom-1185d.appspot.com"

}

firebase = pyrebase.initialize app(config)

#GPIO Setup

GPI10.setmode(GPIO.BCM)

GPIO.setwarnings(False)

GPIO.setup(2, GP10.0UT)

GPIO.setup(3, GPIO.OUT)

GPIO.setup(4, GPIO.OUT)

GPIO.setup(14, GPIO.IN)

#Firebase Database Intialization

db = firebase.database()

#motionsensor

motion=1

motion1=GPIO.input(14)

count=0

#While loop to run until user kills program

while(True):
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motion1=GPIO.input(14)
#Get value of LED

led = db.child("led").get()

#Sort through children of LED(we only have one)
for user in led.each():
#Check value of child(which is 'state')
if(user.val() =="OFF"):
#If value is ON, turn LED on
GPIO.output(2, True)
else:
#If value is not on(implies it's on), turn LED off
GPIO.output(2, False)
#0.1 Second Delay

#time.sleep(0.1)

#Get value of LED

tv = db.child("TV").get()

#Sort through children of LED(we only have one)
for userb in tv.each():
#Check value of child(which is 'state')
if(userb.val() =="OFF"):
#If value is ON, turn LED on
GPIO.output(3, True)
else:
#1f value is not on(implies it's on), turn LED off
GPIO.output(3, False)
#0.1 Second Delay

#time.sleep(0.1)
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#Get value of LED
air = db.child("air").get()

#Sort through children of LED(we only have one)
for userc in air.each():
#Check value of child(which is 'state')
if(userc.val() =="OFF"):
#If value is ON, turn LED on
GPIO.output(4, True)
else:
#1f value is not on(implies it's on), turn LED off
GPIO.output(4, False)
#0.1 Second Delay

#time.sleep(2)

#Get value of LED
#Check value of child(which is 'state')
if(motion1 == GPIO.LOW):
#If value is ON, turn LED on
db.child("motion").update( {"state":"OFF"})
else:
#If value is not on(implies it's on), turn LED off
db.child("motion").update({"state":"ON"})
#2 Second Delay
time.sleep(0.1)
if(count%3==0):
#r=requests.get('https//student.sut.ac.th/m5940264/mrbs/firebase/show .php')
r=requests.get(‘http://student.sut.ac.th/m5940264/mrbs/firebase/firebase.2.php')
print r.status_code

count=count+1
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<?php
session_start();
include once("php/dbconfig.php");

include once("php/functions.php");

if('empty($_GET["id"])){
function getCalendarByRange($id) {
try{
$db = new DBConnection();
$db->getConnection();
$sql = "select * from "jqcalendar’ where ‘id" =" . $id;
$handle = mysql query($sql);
//echo $sql;
$row = mysql fetch object($handle);
}catch(Exception $e){
H
return $row;
}
if($_GET["id"]){
$event = getCalendarByRange($ GET["id"]);
}
}
7>
<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1 -transitional.dtd">

<html xmIns="http://www.w3.0rg/1999/xhtml" >

<head>

<meta http-equiv="Content-Type" content="text/html;charset=UTF-8">
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<title>Calendar Details</title>

<link href="css/main.css" rel="stylesheet" type="text/css" />
<link href="css/dp.css" rel="stylesheet" />

<link href="css/dropdown.css" rel="stylesheet" />

<link href="css/colorselect.css" rel="stylesheet" />

<script src="src/jquery.js" type="text/javascript"></script>
<script src="src/Plugins/Common.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.form.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.validate.js" type="text/javascript"></script>
<script src="src/Plugins/datepicker lang US.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.datepicker.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.dropdown.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.colorselect.js" type="text/javascript"></script>
<script type="text/javascript">
if (!DateAdd || typeof (DateDiff) != "function") {
var DateAdd = function(interval, number, idate) {
number = parselnt(number);
var date;
if (typeof (idate) == "string") {
date = idate.split(/\D/);
eval("var date = new Date(" + date join(",") +")");
}
if (typeof (idate) == "object") {
date = new Date(idate.toString());
H
switch (interval) {
case "y": date.setFullYear(date.getFull Year() + number); break;
case "m": date.setMonth(date.getMonth() + number); break;

case "d": date.setDate(date.getDate() + number); break;
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}

case "w": date.setDate(date.getDate() + 7 * number); break;

case "h": date.setHours(date.getHours() + number); break;

case "n": date.setMinutes(date.getMinutes() + number); break;
case "s": date.setSeconds(date.getSeconds() + number); break;
case "I": date.setMilliseconds(date.getMilliseconds() + number); break;

}

return date;

function getHM(date)

{

var hour =date.getHours();

var minute= date.getMinutes();

var ret= (hour>9?hour:"0"+hour)+":"-+(minute>9?minute:"0" +minute) ;

return ret;

}

$(document).ready(function() {

//debugger;

var DATA FEED URL = "php/datateed.db.php";

var arrT = [];

var tt="{0}:{1}";

for (vari=0; i< 24;i++) {

arrT.push({ text: StrFormat(tt, [i>= 10?1i:"0" +i, "00"]) }, { text: StrFormat(tt, [i

>=1021:"0"+14, "30"]) });

}

$("#timezone").val(new Date().getTimezoneOffset()/60 * -1);

$("#stparttime").dropdown({

dropheight: 200,
dropwidth:60,

selectedchange: function() { },
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items: arrT
1);
$("#etparttime").dropdown({
dropheight: 200,
dropwidth:60,
selectedchange: function() { },
items: arrT
1);
var check = $("#IsAllDayEvent").click(function(e) {
if (this.checked) {
$("#stparttime™).val("00:00").hide();
$("#etparttime").val("00:00").hide();
}
else {
var d = new Date();
var p = 60 - d.getMinutes();
if (p>30)p=p-30;
d = DateAdd("n", p, d);
$("#stparttime").val(getHM(d)).show();
$("#etparttime").val(getHM(DateAdd("h", 1, d))).show();
H
1);
if (check[0].checked) {
$("#stparttime").val("00:00").hide();
$("#etparttime").val("00:00").hide();
}
$("#Savebtn") click(function() { $("#fmEdit").submit(); });
$("#Closebtn").click(function() { CloseModelWindow(); });
$("#Deletebtn").click(function() {

if (confirm("Are you sure to remove this event")) {




58

var param = [ { "name": "calendarld", value: $("#id").val()}];
$.post(DATA_FEED URL + "?method=remove",
param,
function(data) {
if (data.IsSuccess) {
alert(data.Msg);
CloseModelWindow(nulltrue);
H

else {

alert("Error occurs.\r\n" + data.Msg);

,"json");
}
s

$("#stpartdate #etpartdate").datepicker({ picker: "<button class='calpick'></button>"});

var cv =$("#colorvalue").val() ;
if(cv=="")
{

cv="-1";
H
$("#calendarcolor").colorselect({ title: "Color", index: cv, hiddenid: "colorvalue" });
//to define parameters of ajaxform
var options = {

beforeSubmit: function() {

return true;

fs

dataType: "json",

success: function(data) {

alert(data.Msg);
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if (data.IsSuccess) {

CloseModelWindow(nulLtrue);

15
$.validator.addMethod("date", function(value, element) {
var arrs = value.split(il 8n.datepicker.dateformat.separator);
var year = arrs[il 8n.datepicker.dateformat.year index];
var month = arrs[il 8n.datepicker.dateformat.month_index];
var day = arrs[il 8n.datepicker.dateformat.day index];
var standvalue = [year,month,day].join("-");
return this.optional(element) || /(2:(2:1[6-9]][2-91\d)N\d {2} [\VA-\.](2:0?[1,3-9]|1[0-
2DIA-\1(2:29130))(2: (2:0N\d[1\d|2[0-3D\:(2:00\d|[1-5]ND\:(2:0N\d| [ 1-5]\d) (2
\d{1,31)D?2$M2:(2:1[6-9]|[2-9ND) N {2} DA-\1(2:02(1,3,5,7,8][1[02]) [VA-\]31)(?:
(2:0N\d|1\d|2[0-3D\:(2:0Nd| [ 1-5ND\:(2:00\d| [ 1-51\d)(2:\d £ 1,3 ) D) 28| (2:(2: 1[6-9] ][ 2-
9N\d)2(?:0[48]][2468]1[048]|[135791[26 D[ V\-\.J022[\VA-\.]29)(?: (?:02\d| 1\d|2[0-3]D\:(?:0N\d|[ 1-
SNDN:(2:0M\d|[1-5\d)(2:\d {1,3})7) 28] (2:(?:16][2468][048]|[3579][26])00[\A\]JO?2[\A-\.]29)(?:
(2:0N\d|1\d|2[0-3D\:(2:00d| [ 1-5ND\:(2:00\d| [ 1-5N\d)(2:\d {1,3}) D) 28| (2:(2: 1[6-9]][ 2-
INDNAL2} [\-\1(2:02[1-91] 1 [0-2D[VA-\1(2:02[ 1-9]] 1\d|2[0-8]D)(?: (?:02\d| 1\d|2[ 0-
3DV(2:00\d|[1-51N)\:(2:00\d|[1-5]\d)(2:\d {1,3})?) 2%/ test(standvalue);
}, "Invalid date format");
$.validator.addMethod("time", function(value, element) {
return this.optional(element) || /~([0-1]?[0-9]|2[0-3]):([0-5][0-9])$/ test(value);
}, "Invalid time format");
$.validator.addMethod("safe", function(value, element) {
return this.optional(element) || /A[A$\<\>]+$/ test(value);
}, "$<>not allowed");
$("#fmEdit").validate({

submitHandler: function(form) { $("#fmEdit").ajaxSubmit(options); },

errorElement: "div",
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errorClass: "cusErrorPanel",
errorPlacement: function(error, element) {
showerror(error, element);
b
1);
function showerror(error, target) {
var pos = target.position();
var height = target.height();
var newpos = { left: pos.left, top: pos.top + height +2 }
var form = $("#fmEdit");
error.appendTo(form).css(newpos);
H
1);
</script>
<style type="text/css">
calpick  {
width: 16px;
height:16px;
border:none;
cursor:pointer;
background:url("sample-css/cal.gif") no-repeat center 2px;
margin-left:-22px;
}
</style>
</head>
<body>
<div>
<div class="toolBotton">
<a id="Savebtn" class="imgbtn" href="javascript:void(0);">

<span class="Save" title="Save the calendar">Save(<u>S</u>)
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</span>
</a>
<?php if(isset($event) and !empty($ SESSION['userid'])){ 7>
<a id="Deletebtn" class="imgbtn" href="javascript:void(0);">
<span class="Delete" title="Cancel the calendar">Delete(<u>D</u>)
</span>
</a>
<?php } 7>
<a id="Closebtn" class="imgbtn" href="javascript:void(0);">
<span class="Close" title="Close the window" >Close
</span></a>
</a>
</div>
<div style="clear: both">
</div>
<div class="infocontainer">
<form action="php/datafeed.db.php?method=adddetails<?php echo
isset($event)?" &id=".$event->Id:""; ?>" class="fform" id="fmEdit" method="post">
<label>
<span> *Subject:
</span>
<div id="calendarcolor">
</div>
<input MaxLength="200" class="required safe" id="Subject" name="Subject"

style="width:85%;" type="text" value="<?php echo isset($event)?$event->Subject:"" ?>" />

] -]

<input id="colorvalue" name="colorvalue" type="hidden" value="<?php echo
isset($event)?$event->Color:"" 2>" />
</label>

<label>

<span>*Time:
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</span>
<div>
<?php if(isset($event)) {
$sarr = explode(" ", php2JsTime(mySq2PhpTime($event->StartTime)));
$earr = explode(" ", php2JsTime(mySql2PhpTime($event->End Time)));
12>
<input MaxLength="10" class="required date" id="stpartdate" name="stpartdate"
style="padding-left:2px;width:90px;" type="text" value="<?php echo
isset($event)?$sarr[0]:""; 7>" />
<input MaxLength="5" class="required time" id="stparttime" name="stparttime"
style="width:40px;" type="text" value="<?php echo isset($event)?$sarr[1]:""; ?>" />To
<input MaxLength="10" class="required date" id="etpartdate" name="etpartdate"
style="padding-left:2px;width:90px;" type="text" value="<?php echo
isset($event)?$earr[0]:""; 7>" />
<input MaxLength="50" class="required time" id="etparttime" name="etparttime"
style="width:40px;" type="text" value="<?php echo isset($event)?$earr[1]:""; ?>" />
<label class="checkp">
<input id="IsAllDayEvent" name="IsAllDayEvent" type="checkbox" value="1"
<?php if(isset($event) &&$event->IsAllDayEvent!=0) {echo "checked";} 7>/> All Day
Event
</label>
</div>
</label>
<label>
<span> Location:
</span>
<input MaxLength="200" id="Location" name="Location" style="width:95%:;"
type="text" value="<?php echo isset($event)?$event->Location:""; ?>" />
</label>

<label>
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<span> Remark:
</span>
<textarea cols="20" id="Description" name="Description" rows="2" style="width:95%;
height:70px">
<?php echo isset($event)?$event->Description:""; ?>
</textarea>
</label>
<?php // echo "Client ip: ".$ SERVER['SERVER_ADDR']." User
ID:".$_SESSION['userid']; 7>
<input id="id" name="id" type="hidden" value="<?php echo $event->Id 7>" />
<input id="timezone" name="timezone" type="hidden" value="" />
</form>
</div>
</div>
</body>

</html>

Index

<?php
session_start();
7>
<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtmll -transitional.dtd">
<html xmIns="http://www.w3.0org/1999/xhtml">
<head id="Head1">
<title> MRBS </title>
<meta http-equiv="Content-Type" content="text/html;charset=UTF-8">
<link href="css/dailog.css" rel="stylesheet" type="text/css" />
<link href="css/calendar.css" rel="stylesheet" type="text/css" />

<link href="css/dp.css" rel="stylesheet" type="text/css" />
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<link href="css/alert.css" rel="stylesheet" type="text/css" />

<link href="css/main.css" rel="stylesheet" type="text/css" />

<script src="src/jquery.js" type="text/javascript"></script>

<script src="src/Plugins/Common.js" type="text/javascript"></script>

<script src="src/Plugins/datepicker lang US.js" type="text/javascript"></script>

<script src="src/Plugins/jquery.datepicker.js" type="text/javascript"></script>

<script src="src/Plugins/jquery.alert.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.ifrmdailog.js" defer="defer" type="text/javascript"></script>
<script src="src/Plugins/wdCalendar lang US.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.calendar.js" type="text/javascript"></script>
<script type="text/javascript">
$(document).ready(function() {
var view="month"; //set default view : week ,month, day
var DATA FEED URL = "php/datafeed.db.php";
var op = {
view: view,
theme:3,
showday: new Date(),
EditCmdhandler:Edit,
DeleteCmdhandler:Delete,
ViewCmdhandler:View,
onWeekOrMonthToDay:wtd,
onBeforeRequestData: cal beforerequest,
onAfterRequestData: cal afterrequest,
onRequestDataError: cal onerror,
autoload:true,
url: DATA FEED URL + "?method=list",

quickAddUrl: DATA FEED URL + "?method=add",
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quickUpdateUrl: DATA_FEED URL + "?method=update",
quickDeleteUrl: DATA FEED URL + "?method=remove"
1
var $dv = $("#calhead");
var _MH = document.documentElement.clientHeight;
var dvH = $dv.height() +2;
op.height = MH - dvH;

op.eventltems =[];

var p = $("#gridcontainer").bcalendar(op).BcalGetOp();
if (p && p.datestrshow) {
$("#txtdatetimeshow").text(p.datestrshow);

}
$("#caltoolbar").noSelect();

$("#hdtxtshow").datepicker({ picker: "#txtdatetimeshow", showtarget:
$("#txtdatetimeshow"),
onReturn:function(r) {
var p = $("#gridcontainer").gotoDate(r).BcalGetOp();
if (p && p.datestrshow) {

$("#txtdatetimeshow").text(p.datestrshow);

-

1);
function cal beforerequest(type)
{
var t="Loading data...";
switch(type)
{

case 1:




66

t="Loading data...";
break;
case 2:
case 3:
case 4:
t="The request is being processed ...";
break;
h
$("#errorpannel").hide();

$("#loadingpannel").html(t).show();

H
function cal afterrequest(type)
{
switch(type)
{
case l:
$("#loadingpannel").hide();
break;
case 2:
case 3:
case 4:
$("#loadingpannel").html("Success!");
window .setTimeout(function() { $("#loadingpannel").hide();},2000);
break;
h
}
function cal onerror(type,data)
{

$("#errorpannel").show();
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function Edit(data)
{
var eurl="edit.db.php?id={0} &start={2} &end={3} &isallday={4} &title={1}";
if(data)
{
var url = StrFormat(eurl,data);

OpenModelWindow(url,{ width: 600, height: 400, caption:"Manage The

Calendar" ,onclose:function() {
$("#gridcontainer").reload();
s

H
function View(data)
{
var str="";
$.each(data, function(i, item){
str +="["+1+"]:" +item + "\n";
1);
alert(str);
H
function Delete(data,callback)
{
$.alerts.okButton="0k";

$.alerts.cancelButton="Cancel";

hiConfirm("Are You Sure to Delete this Event", 'Confirm',function(r){ r &&
callback(0);});

}

function wtd(p)

{
if (p && p.datestrshow) {
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$("#txtdatetimeshow").text(p.datestrshow);

H

$("#caltoolbar div.fcurrent").each(function() {
$(this).removeClass("fcurrent");

1)
$("#showdaybtn").addClass("fcurrent");

}
//to show day view
$("#showdaybtn").click(function(e) {
//document.location.href="#day";
$("#caltoolbar div.fcurrent").ecach(function() {
$(this).removeClass("fcurrent");
1)
$(this).addClass("fcurrent");
var p = $("#gridcontainer").swtichView("day").BcalGetOp();
if (p && p.datestrshow) {
$("#txtdatetimeshow").text(p.datestrshow);
H
1);

//to show week view

$("#showweekbtn").click(function(e) {
//document.location.href="#week";
$("#caltoolbar div.fcurrent").each(function() {

$(this).removeClass("fcurrent");

1)
$(this).addClass("fcurrent");
var p = $("#gridcontainer").swtichView("week").BcalGetOp();
if (p && p.datestrshow) {

$("#txtdatetimeshow").text(p.datestrshow);
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3R

//to show month view

$("#showmonthbtn").click(function(e) {
//document.location.href="#month";
$("#caltoolbar div.fcurrent").each(function() {

$(this).removeClass("fcurrent");

1)
$(this).addClass("fcurrent");
var p = $("#gridcontainer").swtichView("month").BcalGet Op();
if (p && p.datestrshow) {

$("#txtdatetimeshow").text(p.datestrshow);

H
1);
$("#showreflashbtn").click(function(e){
$("#gridcontainer").reload();
1);
//login form
$("#admlogin").click(function(e) {
var url ="login.php";
OpenModelWindow(url,{ width: 500, height: 200, caption: "Admin Login"});
1);
//Add a new event
$("#faddbtn").click(function(e) {
var url ="edit.db.php";
OpenModelWindow(url,{ width: 500, height: 400, caption: "Create New
Calendar"});
1);
//go to today
$("#showtodaybtn").click(function(e) {
var p = $("#gridcontainer").gotoDate().BcalGetOp();




if (p && p.datestrshow) {
$("#txtdatetimeshow").text(p.datestrshow);
}
1);
//previous date range
$("#sfprevbtn").click(function(e) {
var p = $("#gridcontainer").previousRange().BcalGetOp();
if (p && p.datestrshow) {
$("#txtdatetimeshow").text(p.datestrshow);
}
1);
//mext date range
$("#sfnextbtn").click(function(e) {
var p = $("#gridcontainer").nextRange().BcalGetOp();
if (p && p.datestrshow) {
$("#txtdatetimeshow").text(p.datestrshow);
H
1);
1);
</script>
</head>
<body>
<div>
<div id="calhead" style="padding-left:1px;padding-right:1px;">
<div class="cHead"><div class="ftitle">Meeting Room Booking System</div>

—n

<div id="loadingpannel" class="ptogtitle loadicon" style="display: none;">Loading
data...</div>
<div id="errorpannel" class="ptogtitle loaderror" style="display: none;">Sorry, could

not load your data, please try again later</div>

</div>




71

<div id="caltoolbar" class="ctoolbar">
<div id="admlogin" class="fbutton">
<div><span title="Admin Login' class="login" id="text login">
<?php if(empty($ SESSION['userid'])){ echo"Admin Login " ; }else{ echo"Sign
Out";} 7>
</span></div>
</div>
<div id="faddbtn" class="tbutton">
<div><span title='Click to Create New Event' class="addcal">
New Event
</span></div>
</div>
<div class="btnseparator"></div>
<div id="showtodaybtn" class="fbutton">
<div><span title='Click to back to today ' class="showtoday">
Today</span></div>
</div>
<div class="btnseparator"></div>
<div id="showdaybtn" class="fbutton">
<div><span title='"Day' class="showdayview">Day</span></div>
</div>
<div id="showweekbtn" class="tbutton fcurrent">
<div><span title="Week' class="showweekview">Week</span></div>
</div>
<div id="showmonthbtn" class="fbutton">
<div><span title="Month' class="showmonthview">Month</span></div>
</div>
<div class="btnseparator"></div>
<div id="showreflashbtn" class="fbutton">

<div><span title="Refresh view' class="showdayflash">Refresh</span></div>
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</div>
<div class="btnseparator"></div>
<div id="sfprevbtn" title="Prev" class="fbutton">
<span class="fprev"></span>
</div>
<div id="sfnextbtn" title="Next" class="fbutton">
<span class="fnext"></span>
</div>
<div class="fshowdatep fbutton">
<div>
<input type="hidden" name="txtshow" id="hdtxtshow" />
<span id="txtdatetimeshow">Loading</span>
</div>
</div>
<div class="clear"></div>
</div>
</div>
<div style="padding:1px;">
<div class="tl chromeColor">
&nbsp;</div>
<div class="t2 chromeColor">
&nbsp;</div>
<div id="dvCalMain" class="calmain printborder">
<div id="gridcontainer" style="overflow-y: visible;">
</div>
</div>
<div class="t2 chromeColor">
&nbsp;</div>
<div class="tl chromeColor">

&nbsp;




</div>
</div>
</div>
</body>

</html>

Login

<?php

session_start();

>

<IDOCTYPE html>

<htm[>

<head>

<meta charset="utf-8">

<title>Admin Login</title>
<link href="css/main.css" rel="stylesheet" type="text/css" />
<link href="css/dp.css" rel="stylesheet" />
<link href="css/dropdown.css" rel="stylesheet" />
<link href="css/colorselect.css" rel="stylesheet" />
<script src="src/jquery.js" type="text/javascript"></script>
<script src="src/Plugins/Common.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.form.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.validate.js" type="text/javascript"></script>
<script src="src/Plugins/datepicker lang US.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.datepicker.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.dropdown.js" type="text/javascript"></script>
<script src="src/Plugins/jquery.colorselect.js" type="text/javascript"></script>

<script type="text/javascript">

$(document).ready(function () {

$("#login").click(function() {
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$.post("php/loginResponse.php ?method=check login",
{ "user _name": $("#UserName").val(), "password": $("#Password").val()},
function(data) {
if (data.IsSuccess) {
alert(data.Msg);
parent.location.reload();
CloseModelWindow(nulLtrue);
H
else {

alert("Error occurs.\r\n" + data.Msg);

H
,"json™);
//CloseModelWindow();
1);
$("#Closebtn").click(function() { CloseModelWindow(); });
$("#signout").click(function() {
$.post("php/loginResponse.php ?method=signout",
function(data) {
if (dataIsSuccess) {
alert(data.Msg);
parent.location.reload();
CloseModelWindow(nulltrue);
}
else {

alert("Error occurs.\r\n" + data.Msg);

,"jsonll);

3R
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1
</script>
</head>
<body>
<?php
if('empty($_SESSION['userid'])){
echo"<div align="center’><h4>Muaoam3eonnnszuulanse lur</na>";
echo"<button id='"signout">Yes</button> <button id='Closebtn">No</button></div>"};
exit();
}
7>
<div class="toolBotton">
<a id="login" class="imgbtn" href="javascript:void(0);">
<span class="login" title="Login">Login
</span>
</a>
<a id="Closebtn" class="imgbtn" href="javascript:void(0);">
<span class="Close" title="Close the window" >Close
</span></a>
</a>
</div>
<div style="clear: both">
</div>
<div class="infocontainer">
<form action="php/loginResponse.php" class="fform" id="fmLogin" method="post">
<label>
<span>User Name:</span>
<input MaxLength="200" id="UserName" name="UserName" style="width:95%;"
type="text" value="" />

</label>
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<label>
<span>Password:</span>

<input MaxLength="200" id="Password" name="Password" style="width:95%;"

type="password" value="" />
</label>
<?php if(!empty($_SESSION['userid'])){ echo $_SESSION['userid']; } 7>
<br/>
<br/>
</form>
</div>

</body>

</html>

Sensor

<?php
include once("../php/dbconfig.php");
require "../libs/firebase-php/firebase Lib.php';
$url = 'https://smartroom-1185d.firebaseio.com';
$token ="'cKelf9X flpyOckrGSpt8PjrDtWmhaEEiLIsczHmz';
$firebase = new \Firebase\FirebaseLib($url, $token);
//echo $firebase->get('led/state");
//$firebase->set('/led/state', ON");
//$firebase->set('/TV/state'OFF');
//$firebase->set('/air/state', OFF");
//$timel5 = new DataTime(900);
//$nowtimel5= date format($timel5, 'h:i');
/lecho "nowtimel5=?".$nowtimel5."<br>";
echo 'motion= " $firebase->get('motion/state');
if(!stremp($firebase->get(‘'motion/state'),""."OFF".""")) {

$tmotionoff=new DateTime("now");
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$nowoff= $tmotionoff->format('d/m/Y");

echo '<br>';
$db = new DBConnection();
$db->getConnection();
$sql = "select StartTime, EndTime from jqcalendar
$r = mysql query($sql);
$num = mysql num_rows($r);
$resultArray = array();

for ($i = 0;$i<$num;$i++) {

$result = mysql fetch row($r);
array push($resultArray,$result);
H
for ($i = 0;$i<$num;$i++) {
print '<br>i=".$i.'<br>";
$date2 = new DateTime("now");
$now= $date2->format('d/m/Y");

//$nowt= $date2->format('h:1');

$datatime=date_create(S$resultArray[$i][0]);
$date= date format($datatime, 'd/m/Y");
$date234= date format($datatime, "h:i");
//$datet= date format($datatime, 'h:i');

$time = new DateTime("now");

$nowtime= $time->format("h:i");

$time = new DateTime($nowtime);

$dteStart = date_create(SresultArray[$i][0]);

$dteStart2 = date_create($resultArray[$i+1][0]);

$dteEnd = date_create($resultArray[$i][1]);

where deleted =0";
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$dteEnd1l =new DateTime($dteEnd->format("h:i"));
$dteStart]l = new DateTime($dteStart->format("h:i"));
//echo '<br>motion==0ff : '.strcmp($firebase->get('motion/state'),""."OFF".'"").'<br>";
if($date==$now ){
if($date2>=$dteStart& & $date2<=$dteEnd)
{
$diffnow=$dteStart->diff($date2);
$diff1=$diffnow->format("%H:%I");
echo "diffnow-start=?".$diff1."<br>";

$diffboolnow=strcmp($diff1,"00:15");

$dteDiff = $date2->diff($dteEnd);
$diff=$dteDiff->format("%H:%I");
$diffbool=stremp($diff,"00:15");
echo $now;
echo "=?".$date."<br>",
echo now=".$date2->format("h:i");
echo '<br>start=".$dteStart->format("h:i");
echo '<br>end=".$dteEnd->format("h:i");
//echo '<br>15minnow= now-start=".$diffboolnow.'<br>';
/lecho '<br>15min= end-now= ".$diffbool.'<br>';
if($dteStart1==$time) {
$firebase->set('/led/state',) ON');
$firebase->set('/TV/state', ON');
$firebase->set('/air/state',ON');
echo '<br>=0ON 1=<br>";
echo 'motion=".$firebase->get('motion/state');

echo '<br>';




if($dteStart2->format("h:1")!=$dteEnd->format("h:i") && $dteEnd-
>format("h:i")==date('h:i' time()+120)&& ! (strcmp($firebase-
>get('motion/state'),""."OFF"."""))) {
$firebase->set('/air/state', OFF");
echo '<br>OFF air-->1<br>';
echo 'motion=".$firebase->get('motion/state');
echo '<br>";
//$firebase->set('/motion/state',OFF');
h
if($dteEnd->format("h:i")==date('h:i time()) && !(strcmp($firebase-
>get("'motion/state'), """ ."OFF".""""))){
$firebase->set('/led/state', OFF");
$firebase->set('/TV/state', OFF");
echo '<br>OFF TV led-->1<br>';
echo 'motion=".$firebase->get('motion/state');
echo '<br>";
if($firebase->get('air/state’)!="""."OFF" ")
$firebase->set('/air/state', OFF');
}
/I if($nowoff>$dteEnd->format("h:i") && !stremp($firebase-
>get("'motion/state'),""."OFF".""")) {
// $firebase->set('/air/state',) OFEF');
/l $firebase->set('/led/state', OFF");
/I $firebase->set('/TV/state', OFF");
// echo '<br>OFF TV led";
/I echo 'motion= "'.$firebase->get('motion/state');
/] echo '<br>";
/Ny
/I if(!stremp($firebase->get('motion/state’),""."OFF".""") & & $diffboolnow& &
$dteStart2!=$dteEnd) {
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if('stremp($firebase->get('motion/state’),""."OFF".""") & & $dteStart-

>format("h:i")==date('h:1' time()-120)& & $dteStart2->format("h:i")!=$dteEnd-
>format("h:i")) {

echo $firebase->get('motion/state')=="OFF" ;

echo '<br>';

$firebase->set('/led/state', OFF");

$firebase->set('/TV/state',OFF');

$firebase->set('/air/state', OFF');

echo '<br>OFF-->2<br>";

echo 'motion=".$firebase->get('motion/state');
echo '<br>';
}
if($dteStart2->format("h:i")!=$dteEnd->format("h:i") && $dteEnd-
>format("h:i")==date('h:1',time()))
{
echo '<br>OFF led TV-->3<br>";
$firebase->set('/led/state', OFF');
$firebase->set('/TV/state', OFF');
H
if($dteStart2->format("h:i") !=$dteEnd->format("h:i") && $dteEnd-
>format("h:i")==date('h:{,time()+120))
{
echo '<br>OFF air--4<br>';
$firebase->set('/air/state',OFF");

//$firebase->set('/motion/state',OFF");

telse if($dteStart2->format("h:1")!=$dteEnd->format("h:i") &&$dteEnd-

>format("h:1")==date('h:{ ,time())) {

$firebase->set('/motion/state’, OFF");
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if($dteStart2->format("h:i")!=$dteEnd->format("h:i") && ! strcmp($firebase-

>get("'motion/state’),""."ON"."")) {

if( $dteEnd1==S$time) {

echo '<br>OFF led TV--5<br>";

$firebase->set('/led/state',OFF');

$firebase->set('/TV/state',OFF');

}

H
if(!'stremp(S$firebase->get('air/state’),""."OFF".""") & & $dteEnd-
>format("h:i")==date('h:{ ,time())) {
if(!stremp($firebase->get('led/state’),""."ON"."") & & ! stremp($firebase-

>get("TV/state'),""."ON"."")) {

echo '<br>OFF led TV--6<br>';

$firebase->set('/led/state',OFF');

$firebase->set('/TV/state',OFF');

H
echo ">>>" | stremp($firebase->get("'motion/state'),""."OFF"."");
echo 'led= " $firebase->get('led/state’);
echo '<br>";
echo 'TV=".$firebase->get('TV/state');
echo '<br>';
echo 'air=".$firebase->get('air/state');

echo '<br>';

7>




MANUIN N

Y 4 a % S G
Yoyaviosilszyumalumiinenasmalulaggsins



&3

M3 4.1 aurestszglumiimedumaluTadgsus

1M Itioalszyu NuIuties | undalszygn (1 1031 5.0. 2559)

1. dnindmnIsuenans 10 633

2. AMURAUIADINTG 4 723

3. 91A15UTHIT 4 567

o A =

4. qUNIIVAIHAL AOMIANH 1 46

5. 21MINIMIUNAAET 1 3 259

6. 91IATINIMIINANE 2 2 252

7. A0 IUAUATUUAT WA UITEU Y 2 496

AN

4 a 4

8. AUINOUNUADT 2 52

9. alszsrdunus | 201

10. dninmenaans 11 209

11, a0uAWIaz gua N 1 3

12. vuetlseaiuaiy una. nnw. 3 206

13. §1inwuna 1 ladmsineag 7 733

14. §1insuna 11 laddanwy 3 111

15. quéuianssuuazimalulad 2 93

==

MIAAY

16. dniMyIuaUN N AN 1 |
PR LV 57 4,585

o o g a . 4
vaneme 1o 15 guiaz $11uA 59152 4Nd198 991052 UDI99 Hoa 15291 Online gU d

E)

a 4 a v ~ =
ADUNAUNDTI Mﬁ13ﬂ61aﬂlﬂﬂ1u1aﬂq5uﬁ



NARNUHIN D

PATIIMAUNANA



85

1. Raspberry Pi 3 Model B

elementiu

4xUSB 2
/Portl

10/100
: /. LAN Port

Raspberry Pi3  oimensions
Ode B 85.6mm x 56mm x 21mm

40 Pin
Extended GPIO
Broadcom a0 \
BCM2837 64bit N \

Quad Core CPU O 0\
at1. ) \ 1
1GB p o :
W N & = 3.5mm 4-pole
On Board % c,‘.’d"' i Video
’ - = al udio
w#}oom 4.4 ; Output Jack
MicroSD / CSI Camera Port
Card Siot
Full Size HDMI
Micro USB Power Input. Video Output

DSI Display Port Upgraded switched
ower source that can
andle up to 2.5 Amps

31 2.1 @auilszne Raspberry Pi 3 Model B

si’fayamdamﬁﬂmm Raspberry Pi 3 Model B

- Broadcom BCM2837 chipset running at 1.2 GHz - 1 x HDMI video/audio connector
- 64-bit quad-core ARM Cortex-AS53 - 1 x RCA video/audio connector
- 802.11 b/g/n Wireless LAN -4 x USB 2.0 ports

- Bluetooth 4.1 (Classic & Low Energy) - 40 GPIO pins

- Dual core Videocore IV® Multimedia co-processor - Chip antenna

-1 GB LPDDR2 memory - DSI display connector

- microUSB connector for 2.5 A power supply - microSD card slot

-1 x 10/100 Ethernet port - Dimensions: 85 x 56 x 17 mm

- Supports all the latest ARM GNU/Linux distributions and Windows 10

2. AM2303 Temperature-Humidity Sensor

gﬂﬁ 9.2 AM2303 Temperature-Humidity Sensor
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Sﬁeya ManANnvay AM2303 Temperature-Humidity Sensor
-3 to 5V power and 1/O

- 2.5mA max current use during conversion (while requesting data)
- Good for 0-100% humidity readings with 2-5% accuracy

- Good for -40 to 80°C temperature readings +0.5°C accuracy

- No more than 0.5 Hz sampling rate (once every 2 seconds)

- Body size 27mm x 59mm x 13.5mm (1.05" x 2.32" x 0.53")

- 3 wires 23c¢m long (9")

- 27mm wide x 58.75mm tall x 13.30mm deep

3. HC-SR501 PIR Motion Sensor

-

4,'

g‘i.lﬁ 2.3 Motion Sensor

Yoyamaunaiinues HC-SR501 PIR Motion Sensor

- Use BISS0001 signal processing IC, sanyo genius regulator

- Voltage: 5V — 20V

- Power Consumption: 65mA

- TTL output: 3.3V, OV

- Delay time: adjustable (0.3 sec — 10 minutes)

- Lock time: 0.2 sec

- Trigger methods: L — disable repeat trigger, H enable repeat trigger
- Sensing range: less than 120 degree, within 7 meters

- Temperature: — 15 ~+70

- Dimension: 32 *24 mm, distance between screw 28 mm, M2, Lens dimension in diameter:

23mm
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4. 4 Channel Relay Module with OPTOCOUPLER Protection

31N 9.4 4 Channel Relay Module

%’ayamamﬂﬁﬂmm 4 Channel Relay Module
-Sadiednanun SPDT $1U7U 4 %4
-munuld DC ldgega 34vDC/7A
-musulil AC ldgege 220VAC/7A 1Az 110VAC/10A
- szAuFyRNdUNAMIUAMILUY TTL ¥ausedyaauuy  Active High
=~ A Jd 1 @ @ Ao A -4 @
-1l OPTO-ISOLATED tiotennsadiuvesdyaanuauny i ndismdesnnniu
Ao J J o o A ' 9 J A
- BinJesd s uaonnaz 19nas 1Ml on
- LED uassaouz maihiuveddaduazuaaiamusveiuosa
=< 14
- YUIAFIAVDIA 3mm

-UuU1A (Lx W x H): 77 x 55 x 20 mm

5. Magnetic Contactors S-T10 Coil 220V

;j‘ljﬁ 9.5 Magnetic Contactors S-T10 Coil 220V



%’ayamamaﬁﬂmm Magnetic Contactors S-T10 Coil
- usasu vl MeAoed Coil : 220 VAC

- NUNILULA Continuous Current, AC1 : 20A

- Operating Temperature Range : -50 - +55 °C

- Dimensions : 36 x 75 x 78 mm

- AC220 - 240V : Current 11A / kW (HP) 2.5 (3.3)

- ADULNUYIY Auxiliary Contacts : 1 NO

6. Relay Coil 220V 8 Pin

311 9.6 Relay Coil 220V 8 Pin

Yoyamainainved Relay Coil 220V 8 Pin
- Contact Capacity : 10A AC240V/ DC28V
- Contact resistance : SlOOm Ohm

- Contact material : silver alloy

- Coil Voltage : AC 220V

- Pins : 8 Pin

- Pick-up time : <15ms

- Drop-out time : <10ms

- Electrical Life : 2100000times

- Mechanical Life : 2210000000times

- Operating Temperature : -25 - +55 °C
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IN A MEETING ROOM

Piyapom Saisaeng (), Thawanrat Thongpan (1), Kontorn Chamniprasart ()
() Suranaree University of Technology, Thailand
Email: kontorn@sut.ac.th, saisaeng@sut.ac.th

ABSTRACT

This research presents a smart system for
energy control in a meeting room that users can
access the system via internet. Smart energy
management systems are now global concern due
to global warming and petroleum crisis. That
needs to manage the energy efficiency. This
research will combine the design control device
by using Raspberry Pi which is connected to the
internet to control the electrical equipment in the
meeting room. The device will be controlled to
turn electrical equipment on or off automatically.
These include air conditioning, lighting, and
television in the room. The users can access the
system via internet to reserve the meeting room.
The smart system then will control all electrical
equipment to meet the energy efficiency criteria.
This system will make the room user more
comfortable and can reduce electricity cost. The
prototype shows that this system is reliable and
can be applied to the real world use.

KEYWORDS: Smart Energy Management
System, Web application, Automate Meeting
Room, Raspberry pi

1. INTRODUCTION

Currently, the world is continuous
development. Both in technology and electronic
devices and the quality of human life. In
everyday, we can use technology to help people
more comfortable such as home or office
electrical equipment that users can control them.
Nowadays the use of meeting room is becoming
more common. Traditionally people use papers to
keep records of the reservations. People who
want to use rooms need to call or walk to meet
with people who take care of rooms to make room
reservations. Such approaches are very time
consuming and inconvenient. This smart system
help reducing time for room’s reservation and
management. The users can access the systemvia

online web application and mobile application to
reserve the meeting room. (Ngowatanasuwan P., et al.
(2013)) In meeting room has many electrical
equipment such as air conditioning, lighting, and
television. When the electrical equipment is plugged in
but it is not in use, there still has the flow of electricity.
That can lose the electrical energy of regularly usage,
so that wastes money for no reason. Therefore, many
people who always forget to unplug the electrical
device have to remind themselves every time before
they go out. On the other hand, if they go out with
forgetting to unplug, they must pull the plug out to
avoid the dangerous situations, so it is a waste of so
much time. In order to solve these problems, smart
technology will be required. (Sripan M., et. all (2012))
A new smart meeting room system called
EasyMeeting. The goal of developing EasyMeeting is
to create a smart meeting room that can facilitate
typical user activities in an everyday meeting. (Chen
H., et. all, (2004)) The smart system that can control
electrical equipment in the meeting room is to bring
Raspberry Pi was developed an intelligent network
with versatility. This system can made using low
investment. (Nakpomchin S., et. all (2015)) This
system will make the room user more comfortable and
can reduce electricity cost. The prototype shows that
this system is reliable and can be applied to the real
world use.

Therefore, this research aims to use PHP to design
web service for reserve the room and this work
Raspberry Pi to the design control device for control
electrical equipment in the meeting room.

2. DESIGN

Smart system for energy control in a meeting room
that users can access the system by the register via
internet to make room reservations. This research will
combine the design control device by using Raspberry
Pi which is connected to the internet to control the
electrical equipment in the meeting room. The device
will be controlled to turn electrical equipment on or off
automatically. These include air
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conditioning, lighting, and television in the room.
The Process diagram is shown Fig.1

ez
PN
Motion Sensor
\.—f\' | Relay |

:@i =

S =

= §559

Light Air-conditioner TV

Fig 1. Process Diagram

2.1 SYSTEM DESIGN
2.1.1 Website Design

Website design for make room reservations
that reduce the difficulty of reserving meeting
rooms. Bring software to assist in the storage
system. Programming languages can be used to
create website is PHP and connect database that
developed by MySQL. The users need to register
to reserve the room is shown in Fig. 2.

- T s B ——s

Fig 2. The Sample code that uses to design the
reservation system.

2.1.2 Smart System Design

To design the smart system for energy
control that use Raspberry pi 3 Model B for
control all electrical equipment in meeting room
is shown in Fig 3. These include air conditioning,
lighting, and television in the room. The device
will be controlled to turn electrical equipment on
or off automatically.

sucit
Raspberry Fi 3 Hodel B

(© Raspherry Pi 2015

Fig 3. Raspberry Pi 3 Model B.

The Raspberry Pi is a series of credit card-sized
single-board computers. There are two Raspberry Pi
models, the A and the B, named after the
aforementioned BBC Micro, which was also released
in a Model A and a Model B. The A comes with
256MB of RAM and one USB port. It is cheaper and
uses less power than the B. The current model Bcomes
with a second USB port, an ethernet port for
connection to a network, and 512MB of RAM. The
Raspberry Piis a low cost, small and portable size of
computer board. It can be used to plug-in to computer
monitor or television, keyboard, mouse, pen-drive.
Raspberry Pi has built in software such as Scratch
which enables users to programand design animation,
game or interesting video. In addition, programmers
can also develop script or program using Python
language; it is main core language in Raspbian
operating system.

The Raspberry Pi was designed for the Linux
operating system, and many Linux distributions now
have a version optimized for the Raspberry Pi. Two of
the most popular options are Raspbian, which is based
on the Debian operating system, and Pidora, which is
based on the Fedora operating system. This research
use Raspbian to control electrical equipment in
meeting room is shown in Fig 4 and circuit diagram is
shown in Fig 5.

Fig 4. The Sample of Raspbian code.
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The number (1), (2) in this sample of meeting
schedule that shows the amount of use in the meeting
room in that day.

Table 2. The case for testing system.

No. Function Procedure

Fig 5. Circuit diagram

2.2 Working procedure of system
2.2.1 Users can access the systemby the register
via internet to make room reservations.
2.2.2 Users must specify the name of the reserve,
the days that you want to use the meeting room,
the subject of the meeting.
2.2.3 After the reservation has been completed.
Before the meeting, the system will alert 10
minutes before the meeting to users.
2.2.4 When users use the meeting room. The
smart system for energy control will turn
electrical equipment on automatically including
air conditioning, lighting and television.
2.2.5 When the meeting is finished. The smart
system will turn electrical equipment off
automatically including air conditioning, lighting
and television.
2.3 Testing System

This research have five cases for testing
system that can reduce electricity consumption.
And the sample of meeting schedule is shown in
Table 1. And the four cases for testing are shown
in Table 2.

Table 1. The sample of meeting schedule.

On Monday, there
is a meeting within
the next two hours.

The systemwill
command the
electrical equipment
working without close
the equipment.

On Tuesday, There
is a meeting that
finished before the
time reserve at
10.00. (The time of
next meeting will
startin 1 hour.)

The systemwill
command to turn the
electrical equipment
off automatically and
will turn on when it
have the next meeting.

On Wednesday,
There is a meeting
that finished
before the time
reserve at 10.45.
(The time of next
meeting will start
in 15 minutes.)

The systemwill
command the
electrical equipment
working without close
the equipment.

On Thursday,
There is a meeting
has over time to
12.00.

The user will reserve
the meeting room
before 15 minutes left
for continue to usethe
meeting room. The
systemwill command
the electrical
equipment working.

On Friday, The
user don’t come to
use meeting room.

The systemwill
command to turn the
electrical equipment
off automatically
within 15 minutes.

3. EXPERIMENT RESULTS

Smart system for energy control in a meeting room
has been designed. Allof equipment needed Raspberry
Pi and SD Card
\Web Application display to reserve the meeting room

is shown in Fig. 6. That users can access the systemvia
internet to make room reservations. And specify the
name of the reserve, the days that you want to use the
meeting room, the subject ofthe meeting in this screen.

Time 8.00- [ 9.00- 10.00- 11.00- | 12.00-
9.00 | 10.00 11.00 12.00 | 01.00
Mon. (1) 2
Tue. (1)This 2
meeting is
finished at
10.00.
Wed. (1)This ()
meeting is
finished at
11.45,
Thu. (D)This
meeting
is over
time to
12.00.
Fri. (1
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In experiment has been conducted to know
system reliability and the system can reduce
electricity consumption. Tests are performed in
the meeting room by testing Raspberry Pi. And

room reservations.

test results are shown in Table 3.
Table 3. Results of testing system.

Fig. 6. The sample of the screen to make

room. The
systemwill
command the
electrical
equipment
working.

On Friday, The
userdon’t
come to use
meeting room.

The systemwill
command to turn
the electrical
equipment off
automatically
within 15
minutes.

OK

No. Function Procedure Result

1 | On Monday, | The system OK
there is a will command
meeting the electrical
within the equipment
next three working
hours. without close

the
equipment.

2 | On Tuesday, | The system OK
Thereis a will command
meeting that | to turn the
finished electrical
before the equipment off
time reserve | automatically
at 10.00. and will turn
(The time of | onwhen it
next meeting | have the next
will startin meeting.

1 hour)

3 [ On The system OK
Wednesday, | will command
There is a the electrical
meeting that | equipment
finished working
before the without close
time reserve | the
at 10.45. equipment.

(The time of
next meeting
will startin

15 minutes.)

4 | On The user will OK
Thursday, reserve the
Thereis a meeting room
meeting has | before 15
overtime to | minutes left
12.00. for continue

to use the
meeting

And compare the testing system that can reduce
electricity consumption. In Table 4 is shown electricity
consumption before installing the system and Table 5

is shown after installing the system.

Table 4. Electricity consumption before installing

the system. (Measured in watt.)

Time 8.00- [ 9.00- | 10.00- | 11.00-| 12.00-
9.00 | 10.00 | 11.00 | 12.00 | 01.00
Mon. (1) )
1462 1462
Tue. (1) 1462 2
1462
Wed. (1) 2924 )
1462
Thu. @
2924
Fri. (@)
1462

All of Electricity consumption before installing

the systemare 14.62 kwatt.

Table 5. Electricity consumption after installing
the system. (Measured in watt.)

Time 8.00- [ 9.00- | 10.00- | 11.00- | 12.00-
9.00 | 10.00 | 11.00 | 12.00 | 01.00
Mon. (1) 2
1184 1184
Tue. (1) 1184 )
1184
Wed. (1) 2559 )
1184
Thu. (1)
2559
Fri. (@)
1184

All of Electricity consumption after installing the

systemare 12.222 kwatt.
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4. CONCLUS IONS

This research demonstrates that the smart
system for energy control in a meeting room has
been successfully designed. System is able to
work properly, all equipment can be controlled
via the smart system with reliably and results can
be displayed and controlled by multi cases
perfectly. This smart system can reduce
electricity consumption 2.398 kwatt. This system
will make the room user more comfortable and
can be applied to the real world use.

This research originated some prototype of
the functionalities that will be certainly available
in the offices and meeting rooms of the future.
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