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Academic Year 2017

ABSTRACT

In this project, we develop a client-side web application which connects to a
home energy management system or HEMS. HEMS allows its user to monitor energy
usage and to manually control home appliances. We develop a VR (virtual reality)
JavaScript application, namely “VRHome”, running on-a WebVR-enabled web browser,
i.e. Chrome, to perform as a 3D user interface in order to visualize data from home

appliances as well as to control them in 3D virtual world.

The VRHome is implemented using React and A-Frame framework whereas its
3D home model is created using Blender. The VRHome takes the use’s request via its
3D interface and translates that into a request to a RESTful web service provided by
HEMS in order to retrieve data from a home appliance or to control it. In this project,
we use a Daydream VR headset installed with a smartphone phone together with
Chrome to run VRHome. There are three types of home appliances which VRHome

can operate upon, i.e. a TV, air. conditioners and light bulbs.
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<!DOCTYPE html>
< <html>
<head>
<titleyHello, WebVR! - A-Frame</title>
<meta name="description” content="Hello, WebVR! - A-Frame">
<script src="https://aframe.io/releases/0.8.0/aframe.min.js"></script>
</head>
<body>
<a-scene>
<a-box position="-1 8.5 -3" rotation="@ 45 @" color="#4CC3D9" shadow></a-box>
<a-sphere position="8 1.25 -5" radius="1.25" color="#EF2D5E" shadow></a-sphere>

<a-cylinder position="1 @.75 -3" radius="@.5" height="1.5" color="#FFC65D" shadow></a-cylinder>
<a-plane position="0 @ -4" rotation="-90@ @ @" width="4" height="4" color="#7BC8A4" shadow></a-plar

<a-sky color="#ECECEC"></a-sky>
</a-scene>
</body>
7 </html>]
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VRHome

Up to protocol
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URL HTTP Verb Description
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api/rules/ POST Create a new rule “
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1 import React, { Component | from ‘react'; 7.7k (gzipped

2 import logo from './logo.svg’;

3 import './App.css’;

4

5 class App extends Component

6 render

7 return

8 <div classMame="App">

9 <header className="App-header”>
10 <img src={logo} className="App-logo" alt="logo" />
11 <hl className="App-title”>Welcome to React</hil>
12 </header>
13 <p className="App-intro"> |
14 To get started, edit <code>src/App.js</code> and save to reload. |
15 </p>» |
16 </div>» |
17 2
18
19
2@
21 expont default App;
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ADD.js 4

1 import React, Component frome®Feact”; 7.7¢™gzlipped;

2 import Entity, Scene from "aframe-react"; i

3 import "aframe"; /M (gzipped: 291 1K

4 class App extends Component

5 render

6 return

7 <Scene stat>

<Entity
primitive="a=box"

1 et

15 <Entity

16 primitive="a-sphere”

17 position="@ 1,25 -5

18 radius="1.257

19 color="#EF2D5E"

20 shadow

21 >

24

25

34 width="4"

35 height="4"

36 color="#7BCBA4"

37 shadow |

38 i»

39 <Entity primitive="a-sky" color="#ECECEC" />

48 </Scene>

41 &

- Iexpcrt default App;

=
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<Entity camera position="0 1.6 8" look-cortrols®
<Entity
cursor="fuse: truej. fuseTimeout: 500"
position="6 @ -1"
geometry="primitive: ring; radiusInner: ©.02; radiusOuter: 8.03"
material="color: black; shader: flat”
%
</Entity>
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daydream-controls
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4 k;ass App extends Component

S

6 state =

7 color: “#4CC3D9™

8 5

*]

10 render

11 return

12 <Scene>

13 <Entity

14 primitive="

15 position="-1 -3"
1€ rotation="

17 color={this.state.color
18 shadow

19 events={

20 click: () =»

21 this.setState(
22 color: [this.state.color == "#4CC3D9" ? "green" : “#4CC3D9"]
23 )

24 }

25 £y
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getstatelamp
let statelamp;
fetch
“http://
this.state.id +

"/1nfo/format=jsonkusernane-testapi_key- N

.then((response) => response.json()
.then((data) => {
statelamp = data[@].value == 1 ? true : false;
1
J

‘api/appliances/" +

.then(() =
this.setState({
lamp: statelamp == 1 ? true : false,
color: stateLamp ? "#4CC3D9" : “green”

3

componentDidMount
this.getstatelamp.bind(this’;

a v & A o g
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toggleLamp
fetch
“http : R/ 2pi/appliances/” +
this.state.id +

*/command/ 2 format=jsongusernane = EEEEG_——

I
method: "POST",
headers:
Authorization:
"Content-Type": "application/json”

body: JSON.stringify(
cmd_name: “set_On_Off",
parameters:
setTo: this.state.lamp ? @ : 1

)

.then(this.getstateLamp.bind(this));
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Mozilla, A-Frame project Available at: https://aframe.io

Microsoft Developers, Mixed Reality Available at: https://developer.microsoft.com/

en-us/windows/mixed-reality/mixed reality

Google, ARCore and WebARonARCore Available at:

https://developers.google.com/ar/discover/

Facebook, ReactJS Available at: https://reactjs.org/

Developer blog, Hackernoon Available at https:/hackernoon.com/tagged/software-

development

Strategy Analytics, Google Dominates VR Headset Shipment available at
https://www strategyanalytics.com/strategy-analytics/news/strategy-analytics-press-
releases/strategy-analytics-press-release/2017/02/21/strategy-analytics-google-
dominates-vr-headset-shipments-samsung-takes-top-spot-for-vr-

revenues#. Witm3QOohuaMo

Peeranut Chindanonda, Thisada Sutthitham, Thitiwat Watanajaturaporn. Hololens for
Home Energy Management System (Bachelor of Engineering in Software Engineering
International College).King Mongkut’s Institute of Technology Ladkrabang, Bangkok,

Thailand





