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ABSTRACT

Voice recognition and motion detection approach were applied to Internet television
controlling and made the task more efficiency and more convenient. These two approaches have
their own distinctive points and drawbacks. This research aims at proposing a new technique for
Internet television controlling by combing distinctive points of voice recognition and motion
detection approach to make the proposed technique more efficient. Two experiments have been
conducted to evaluation the proposed technique by comparing with the voice recognition and
motion detection. Participants in both experiments were given tasks of controlling the television.
In the first experiment, the proposed technique was evaluated in two environmental settings,
which were quiet environment (46 dB) and noisy environment (70 dB). In the second
experiment, the longer and more realistic tasks of controlling the television were assigned to the
participants under the noisy environment. The results showed that the combination of the voice
recognition and motion detection approach outperformed the voice recognition only approach in
term of speed and accuracy under noisy environment. Although, the motion detection approach
consumes shortest time and provides more accuracy of the television controlling task, this

approach is not appropriate for people who have a motion disability.
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2.1.3 Multi-array microphone
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Playable Ranges for the Kinect for Windows Sensor

Sensor item Playable range
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Audio input characteristics

A four-microphone array with 24-bit analog-to-
digital converter (ADC) and Kinect-resident

signal processing such as acoustic echo

cancellation and noise suppression

fan: (http://msdn.microsoft.com/en-us/library/jj131023.aspx,2012)
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2.2 Extensible Application Marksup Language (XAML)
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Joints in meters from camera
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nn: (http://doras.dcu.ie/16574/)

2.6.2 Free Viewpoint Virtual Try-On With Commodity Depth Cameras
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fan: (http://dl.acm.org/citation.cfm?id=2087759)

2.6.3 Real Time Extraction of Body Soft Biometric from 3D Videos
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2.6.4 Workshop on Digital Media and Digital Content Management
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2.6.5 Third Chinese Conference on Intelligent Visual Surveillance
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(1) Beat Others (2) Ignore Others (3) Crying and Depressed
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2.6.6 Development and Evaluation of Low Cost Game-Based Balance Rehabilitation Tool
Using the Microsoft Kinect Sensor
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FI 1o A
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Ej‘l/lﬂﬁ (31} Voice Motion Detection A Combination
naui Error(ﬂ%i) naug Error(ﬂ%ﬁ) nanuIn Error(ﬂ%y”a)
AuN 1 21.44 2 20.15 0 25.8 0
Aud 2 19 2 237 0 326 0
AURN 3 17.9 0 18.11 0 302 0
AUN 4 14.7 1 13.78 0 24.1 0
AURN 5 203 0 20.11 0 302 0
Al 6 12.05 0 20.72 0 273 0
AURN 7 11.25 0 25.1 1 292 0
AUN 8 8.7 0 22.89 0 223 0
A 10 11.8 0 19.5 0 20.44 0
A 11 18.7 3 34.41 2 20.7 0
Al 12 9.8 0 30.57 1 355 1
A 13 13.6 1 20.02 0 267 0
Al 14 16.8 3 38.14 0 18.9 0
Al 15 11.19 0 20.02 0 20 0
Al 16 15.4 1 25 0 237 0
A 17 17.57 1 22.44 0 19.23 0
Al 18 22.85 2 33.43 1 21.17 0
Al 190 29.03 4 12.85 0 15.08 0
Al 20 13.29 0 15.5 0 22.17 0
Al 21 16.87 1 18.98 0 17.68 0
Al 22 21.16 1 21.94 0 25.23 0
AUl 23 41.03 4 15.77 0 29.26 1
Al 24 16.76 0 19.92 0 27.68 1
Al 25 22.49 0 25.94 1 25.01 0
Al 26 25.39 2 29.34 1 16.36 0
aun 27 13.55 2 14.81 0 15.24 0
Al 28 29.16 3 15.38 0 19.16 0
Al 20 11.86 0 22.19 1 21.63 0
Al 30 18.78 0 20.29 0 20.25 0
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HAMINATOULUDIAU LUVUTEITUNIU (70 dB) Tumitu

E;:‘Vlﬂﬁ@ﬂ Voice Motion Detection A Combination
nanui Error(A%4) naui Error(A53) naniui Error(A53)
A 1 30.35 3 20.15 0 38.73 2
A 2 20.14 2 237 0 42.53 3
ﬂuﬁ 3 21.03 2 18.11 0 40.2 0
AU 4 47.14 5 13.78 0 38.56 3
AUN 5 37.56 4 20.11 0 26.45 2
AUR 6 19.55 1 20.72 0 38.13 5
AUN 7 21.42 2 25.1 1 35.69 2
AUN 8 32.89 2 22.89 0 28.29 2
AU 9 24.9 2 19.14 0 31.82 2
audi 10 19.45 1 19.5 0 40.71 2
AUN 11 36.63 5 34.41 2 32.14 3
A 12 26.61 3 30.57 1 4175 3
RE 21.61 3 20.02 0 28.19 1
ﬂu'ﬁ 14 19.66 2 38.14 0 41.84 3
A 15 26.63 2 20.02 0 23.68 1
ﬂu‘ﬁ 16 21.91 2 25 0 21.89 1
ﬂu'ﬁ 17 52.38 7 22.44 0 29.6 3
ﬂu‘ﬁ 18 36.73 6 33.43 1 33.99 1
ﬂu‘ﬁ 19 26.8 3 12.85 0 27.75 1
A 20 422 8 15.5 0 33.36 1
ﬂ‘u‘ﬁ 21 22.56 3 18.98 0 24.23 0
ﬂu‘ﬁ 22 19.58 2 21.94 0 26.54 0
A 23 32.06 4 15.77 0 45.43 1
A 24 21.72 2 19.92 0 40.81 3
ﬂu'ﬁ 26 16.69 1 29.34 1 25.26 0
A 27 62.05 9 14.81 0 117 5
A 28 19.81 2 15.38 0 27.94 1
A 20 20.07 2 22.19 1 28.39 2
ﬂu'ﬁ 30 37.81 4 20.29 0 34.51 2

50



51

A dy 9 A A T A . Al Ad
IHBDINNTNATDULUDIAU LUVULFIITUNIU (70 dB) 6]fI/!“I/nEJ“L! 111U Voice Only GRLISIAT,

Extreme Value 8¢ A1 Case 11 25 33 liito1m1aanaiunfasiuia

d' = 1 dy 9 A A [ =
A1T19N4.6 LLTANDIAT Extremed1NNITNANDULUDIAULUUUVNFSITUNIU (70 dB) Tumau
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Case Value Aawata)
Number Case
Voice Only Highest 1 25 71.05 Number Value
F-
3 17 52.38] } 27 9.00
3 20 8.00
"4 4 47.14 b
% 20 4220 4 17 7.00
: 5 18 6.00
u ;
Lowest '1 26 16.69 e " 2 1,00
'2 10 19.45 " 10 1.00
3 6 19.55 3 6 1.00
i1 22 19.58 " 29 2.00
5 14 19.66 5 28 2.00°
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A a o A
HANTNATDUATIN 2 HUVNLFYITUNIU (70 dB) Tumau

Njﬂﬂﬁ U Voice Motion Detection A Combination
nanNuIn Error(ﬂ%‘llﬂ) R REITRY] Error(ﬂ%ﬂ) R REITRG] Error(ﬂ%ﬂ)

AUN 1 87 10 44 1 50 1
aUN 2 56 10 44 0 129 5
Aud 3 47 5 38 0 47 1
AUN 4 94 15 63 1 101 7
auUN s 114 11 50 0 117 5
Aui 6 67 6 49 0 131 7
A 8 58 5 70 0 78 7
At 0 83 10 35 1 53 6
A 10 57 3 30 0 65 4
AUN 11 133 10 40 0 60 1
aud 12 83 11 32 0 67 2
A 13 49 2 36 1 69 2
A 14 110 7 32 0 96 4
A 15 195 10 40 0 80 5
audi 16 58 2 31 1 45 2
A 17 131 8 35 0 48 0
A 18 79 4 56 0 84 0
audi 19 3.38 15 54 1 83 0
A 20 111 9 51 0 64 0
A 21 223 15 49 0 92 3
ﬂu‘ﬁ 22 135 8 49 1 70 2
Aud 23 175 12 49 0 88 4
A 24 240 16 57 5 59 5
A 25 195 13 49 0 55 0
audi 26 240 16 45 1 53 3
ﬂu‘ﬁ 27 52 0 50 0 59 2
ﬂu‘ﬁ 28 165 9 45 0 75 1
A 20 199 16 58 1 137 4
v 30 185 12 54 0 86 3
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M1319714.10 11AA3A1 Extreme Value 910AINAT0UASIN 2 uUUTA895UNU (70 dB) Tunmisu
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Case
Number Value
Motio_n Highest 1 7 125.00
Detection 5 8 70.00
3 4 63.00
4 29 58.00
5 24 57.00
Lowest 1 10 30.00
2 16 31.00
3 14 32.00
4 12 32.00
5 17 35.008
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1. noudun 11 download 2R http://www.microsoft.com/en-

us/kinectforwindows/develop/developer-downloads.aspx

k Download the Kinect SDF

§ FB.api- tvimmn Face.. » 50 waiia Photoshop...

Za ) wlnTuiiih | danae ~ | Aaudasrnsulaniaki wila | |l wilanwndinaened dufon~| *
A i {
-

for Windows: reuon s (R B (& I}
HOME  DISCOVER  PURCHASE ' NEWS  PARTNERS  DEVELOP
what's new downloads learn suppor|

DEVELOPER DOWNLOADS

The Kinect for Windows software development kit (SDK) enables developers to use C++, C#, or Visual Basic to create
applications that support gesture and voice recognition by using the Kinect for Windows sensor and a computer or Purchase the k
embedded device. started today.

Step 1: Set Up Kinect.for Windows SDK PURCHA

The SDK includes drivers for using the Kinect for Windows sensor on a computer running Windows 8, Windows 7,
or Windows Embedded Standard 7. In addition, the download includes APIs and device interfaces
Updated October 8, 2012, 222 MB, English Top Deve

Explore the features »

Access Kinect-
DOWNLOAD LATEST SDK @ View release notes» View documer

more,

Step 2: Set Up Kinect for Windows Developer Toolkit el

Visit technical
and wvisit Cadie ¥
>

<

|l 9} d
MNA 1 anariid1l Download

A ) o Yy a A @ v o I o
DUV VDAITUANHIN umaamwamauiwaﬂ L!ﬁ'ﬁ]zl‘lﬂ"lwa@ﬂﬁﬂ .exe U

Related Downloads Previous Versions

¢ Kinect for Windows Runtime v1.6 s Winect for Windows 5DK 1.3

# MET Framework 4.5 + Kinect for Windows

# MET Framework 4.0 * Kinect for Windows SDK beta

¢ XMNA Framework Redistributable 4.0 * Kinect for Windows Developer Toolkit
vl.5.2

* Kinect for Windows Runtime v1.3

MW 2 1AAIKTIN URL Download
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KINECT

for Windows:

End User License Agreement

Microsoft Kinect for Windows Software Development Kit (SDK)

These license terms are an agreement between Microsoft Corporation (or based on where you live, one of its
affiliates) and you. Please read them. They apply to the software named above, which includes the media on
which you received it, if any. It also applies to any Microsoft

updates,
supplements,
documentation, and
support services
for this software, unless other terms accompany those items. If so, those terms apply.

The software is licensed, not sold. By downloading, installing, accessing, or using the software, you
accept all terms in this agreement. If you do not accept them, do not download, install, access, or use the
software. “You” or “you” means the individual who d loads, install or uses the software
(and, if you represent a legal entity, it also means that entity, and you represent and warrant that you are
authorized to enter into this agreement for that entity).

If you comply with these license terms, you have the rights below.

1. INSTALLATION AND USE RIGHTS.

Dlagreebothe license terms and conditions Install @ Cancel ®
= H a 2
MNN 3 LEAAIVUADUNITAAN

O 1HenNTeINIIEYN THFBI AN N

s 2 v A4 A s o
O PUU AAN ATY Install hlﬂ!aﬂ osummsand ldsunsy

KINECT

for Windows®

End User License Agreement

Mi ft Kinect for Wind Software Devel Kit (SDK)

These license terms are an agreement between Microsoft Corporation (or based on where you live, one of its
affiliates) and you. Please read them. They apply to the software named above, which includes the media on
which you received it, if any. It also applies to any Microsoft

. updates,

. supplements,

. documentation, and
. support services

for this software, unless other terms accompany those items. If so, these terms apply.

The software is licensed, not sold. By d loading, installing, ing, or using the softy you
accept all terms in this agreement. If you do not accept them, do not download, install, access, or use the

software. “You” or “you” means the i 1 who d installs, or uses the software
(and, if you represent a legal entity, it also means that entity, and you represent and warrant that you are
authorized to enter into this agreement for that entity).

If you comply with these license terms, you have the rights below.

1. INSTALLATION AND USE RIGHTS.

agree to the license terms and conditions Install ® Cancel ®

v Y F
MNN 4 LAAITUADUNTAAA
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KINECT

for Windows:

Setup Complete

You have successfully installed the Kinect for Windows SDK. You are now ready to download the Developer

Toolkit.

The Developer Toolkit gives you access to code samples, documentation, tools and components.

Next Stepd Download the Developer Toolkit

v 9
MNA 5 UAATVUADUMTAAA

Y
=1

9

2

9y

A wy 9o Y A 4
O ma"lﬂﬁmmwnummﬂw fan

Download the Developer Toolkit 174NN i

113 Download Kinect for Windows Developer Toolkit

v
=

nae

& o v y < Y1 3 4 4 y
4 LﬁE)‘VIWlul"lI’E] 3 1147 NN 19LY web browser ﬁﬁumgﬁa%mmi Download Glﬁ)vlﬂ

[} www.microsoft.com/en-us/download/details.aspi?id=24807
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Quick links

¥ Overview

¥ System requirements.
¥ Instructions

Looking for support?

Visit the Microsoft
Support site now >

v Y Y
MNN 6 LAAITUADUNITAAA

2
Products Categories Security Support "
=. Kinect for Windows Developer Toolkit v1.6

The Kinect for Windows Developer Toolkit contains updated and new source code

samples, Kinect Studio, Face Tracking SDK, and other resources to simplify developing
Kinect for Windows applications.

Quick details
Version: 1560300 Date published: 9/26/2012
Language: English

File name Size

KinectDeveloperToolkit-v1.6.0-Setup.exe 121.3 MB DOWNLOAD

Overview

The Kinect for Windows Developer Toolkit includes the following

LR
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5 Aan? Start download Lﬁ@‘mm’i Download L‘}Juﬂuuﬂauq ﬂ‘lfgﬁEJGUENﬂ"Ii Download Kinect for

Windows Developer Toolkit

<« Download the Kinect SDK m Downlead Kinect for Win
= (el [ www.microsoft.com/en-us/download/confirmation.aspx?id=34807 <%
. Adobe Flash B .. _f FB.api- twiman Face.. » 50 weilm Photoshop... » techdaysthailand - Y...
| E‘&] wih Uiy AfuEaInTula... [u;Ua l wlamendinnuunedd | | dudan vl X
Ll
BE Microsoft
Products Categories Security Support

=. Thank youdor dewnloading |

Kinect for Windows Develaper Toolkit w14

If your download does not start after 30 secends, click herg Start download

Instructions

To install the Kinect for Windows Developer Toolkit:
1. Make sure you have the Kinect for Windows SDKw1.6 installed

2. From the download location, double-click on KinectDeveloperToolkit-w1.6-Setup.exe.
This single installer works for both 32-bit and 84-bit Windows,

3. Te view the tools or samples, install stamples, or explore other resources, start the
Developer Tocolkit Browser via the start menu: Kinect for Windows SDK 1.6 -= Developer
Toolkit Browser v1.6 (Kinect for Windows)

™
£ >
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KINECT

for Windows:

End User License Agreement

Microsoft Kinect for Windows Developer Toolkit

These license terms are an agreement between Microsoft Corporation (or based on where you live, one of its
affiliates) and you. Please read them. They apply to the software named above, which includes the media on
which you received it, if any. It also applies to any Microscft

* updates,
* supplements,
* documentation, and
* support services
for this software, unless other terms accompany those items. If so, those terms apply.

The software is licensed, not sold. By downloading, installing, accessing, or using the software, you
accept all terms in this agreement. If you do not accept them, do not download, install, access, or use the
software. “You" or “you” means the individual who downloads, installs, accesses, or uses the software
(and, if you represent a legal entity, it also means that entity, and you represent and warrant that you are
authorized to enter into this agreement for that entity).

If you comply with these license terms, you have the rights below.

1. INSTALLATION AND USE RIGHTS.
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1 1 $199% 30 au luanaaasunIu

d' C= oA . A
MINN 1 NTNUUNONANTNAADINGUN 1 Voice Only ('lumasmumu)
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@9 | e | szezne | 1w TgazPuAVDIVIRANIA
4 dq v A
i | naaeu laf Asan
4 A
fl nAava(s) | Nanaa
1 C 21.44 2 paAIdea CH 11, Tv Off ud1 lulimsaeuaues
N30ADUAUDIAR

2 B 19 2 99N 89 Volume Up 4a2 luilimsnauaneene
AOUTUDINA

3 C 17.9 0

4 C 14.7 1 pAIFE CH 9 a1 lulinsneuausdrse
AOUTUDINA

5 A 20.3 0 -

6 B 12.05 0 -

7 A 11.25 0 -

8 B 8.7 0 -

9 A 572 10 pOAIAY CH 7, CH 3, Tv Off ud1 liting

ADAUDINTONDUAUDIAA

10 B 11.8 0 -

11 C 18.7 3 paMde CH 9,CH 11 ud lifimsaeuaueanse
AOUAUDINA

12 B 9.8 0 -

13 C 13.6 1 pnIAe CH 9 a1 lulinsaeuausinse
AOUTUDINA

14 A 16.8 3 pantdes CH 3, CH 7 udr lutimsaevausinse
AOUAUDINA

15 B 11.19 0 -




16 15.4 #anLded Ch 7 ud2 liilimsneuauedtise
AOUAUOIHA
17 17.57 ponLded CH 9 ud1 liiimsnouaueense
AOUAUOIHA
18 22.85 ponLded CH 3 ud1 luiimsnouaueense
AOUAUDINA
19 29.03 9ONIAHY Ch9,Volum Down, Tv Off 1142 11j3in3
ABUAUBINIOADLAUDIAA
20 13.29 -
21 16.87 99N1F84 Volum Down 1d2 lilimsneuanues
H0n0UAUDIAN
22 21.16 PanIded CH 11 ud2 liiiimsnevuauese
AOUAUDINA
23 41.03 paAIAEa CH 11, Tv Off ud1 lifimsaeuaues
HIenaUaUBIHA
24 16.76 -
25 22.49 -
26 25.39 9ONLEEY Volume Up, Tv Off @2 1aitin1s
ADUAUDINTOADUAUDIAA
27 13.55 ponLded Ch7 ud lilimsnevuauearise
AOUAUOIHA
28 29.16 9989 CH 11, Volume Up a1 laiding
ADUAUDINTOADUAUDIAA
29 11.86 -
30 18.78 -
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d‘ C= oA . . A
TN 2 AT NUUNANITNAADINGUN 2 Motion Detection Only (llilll!,ﬁﬂﬂiﬂﬂ’.]u)

@0u | g | szaznm | 1w S18azPeAURITIRANAN
a 29 ¥ o A
N | naaou it ATIN
f Naava(s) | AaNan

1 A 20.15 0 -
2 A 23.70 0 -
3 B 18.11 0 -
4 A 13.78 0 -
5 B 20.11 0 -
6 A 20.72 0 -

A 3 ) Vo .
7 B 25.10 1 1dou 11} Detection Volume Up Ua3tifA Pointer

og liasuna
8 A 22.89 0 -
9 C 19.14 0 -
10 A 19.50 0 -
A . Y (Y
11 B 3441 2 190U 11) Detection Volume Down La3LA6 73
Pointer 8¢ liATUNIAT

4 . Y ' o . ' '

12 A 30.57 1 taou 11 Detection CH 3 1@211AA Pointer 0g 14)
ATUNAT

13 B 20.02 0 -
14 C 38.14 0 -
15 A 20.02 0 -
16 B 25 0 -
17 A 22.44 0 -

A . Y 1o . 1 1
18 B 33.43 1 o 11) Detection CH 748211AA2 Pointer 0g 1)
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ATUA
19 12.85 -
20 15.50 -
21 18.98 -
22 21.94 -
23 15.77 -
24 19.92 -
d‘ . 9 K% . 1 1
25 25.94 iaou'l)) Detection CH 7082116161 Pointer 0g 14
ATUNA
26 29.34 r@ou 1) Detection CH 718116@1 Pointer 0g 14
ATUA
27 14.81 -
28 15.38 -
A . 9 "o . 1 ]
29 22.19 taou 1) Detection CH 9udamaéa Pointer og 14l
AsUNA
30 20.29 -
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d‘ C= oA . . = A
MINN 3 ATNUUNANITNAABINGNUN 3 A Combination ('lummmumu)

ey | ga | szEznal | 1M 5180z108AVDIVOHANAIA
A | nageu| ¥ a¥afi
i nAaed(s) | Aanain

1 B 25.8 0 -
2 C 32.6 0 -
3 A 30.2 0 -
4 B 24.1 0 -
5 C 30.2 0 -
6 C 27.3 0 -
7 C 29.2 0 -
8 C 22.3 0 -
9 B 35.6 0 -
10 C 20.44 0 i
11 A 20.7 0 =
12 C 35.5 1 pONIFBY OK UAA Pointer HgAM3LUIABUTDS
13 A 26.7 0 -
14 B 18.9 0 -
15 C 20 0 -
16 C 23.7 0 -
17 B 19.23 0 -
18 C 21.17 0 -
19 B 15.08 0 -
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20 22.17

21 17.68 -

22 25.23 -

23 29.26 pONIFEY OK 1A3 Pointer HgAM3LUIABUTDS
24 27.68 0oNIF8Y OK 1187 Pointer HaAMsuaL/aouTos
25 25.01 -

26 16.36 -

27 15.24 -

28 19.16 -

29 21.63 -

30 20.25 -
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d‘ C= oA . ISTBS!
MINN 4 NMTNUUNONANITNAABDINGUN 1 Voice Only (UFITUNIU)

@ | e | szeznel | 1w S18azPeAvYIVORNANENA
i | namou it atad
i NAADa(s) | HAWAIA
1 A 30.35 3 DONIAYY Ch3, Volume Down, Volume Up 1d'la)
IMIABUAUINTONDUTUBIAA

2 C 20.14 2 panIded Cho uda lilimsneuauedtise
AOUTUDINA

3 B 19.53 1 P9NIdeY Chs ud2 luiimsneuauedse
AOUAUDINA

4 C 47.14 5 pONIABY Ch9, Chl1, Volume Up, Tv Off 114713

IMIARL AU TINDUTUBIAA
5 B 17.56 1 99NLd89 Volume Down a2 lailimsnevaues
HIDNDUTAUDIAN

6 C 18.55 1 panded Ch 11 udr lulimsneuauearise
ADUAUDY

7 B 18.53 1 panides Ch s udalalimsneuauedrse
AOLTUDINA

8 C 32.89 2 99nL@89 Volume Down a2 lailimsnevanes

HI0A0LAUDIAA

9 A 24.90 2 pandee Ch7 udr lulimsaeuaueanse
AOUAUDINA

10 B 19.45 1 pnded Ch 9 udr lulimsneuaueanse
AOUAUDINA

11 A 36.63 5 89NLFE4 Ch3, Ch7, Volume Up ud2laidins

ADUAUDINTOADUAUDIAA
12 C 26.61 3 POAIAY Chll, Volune Donw 1142 13i3in3

ADUAUDINTOABDUAUDIAA
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13 21.61 3 99nLE84 Ch 5, Volume Up 42 1ilims
ADUAUBINIOADUAUDIAA
14 19.66 1 p9NLAed Cho uda lulimsneuauedrse
AOUAUDINA
15 26.63 2 99nIded Ch3 ud2 lilimsnevauedtse
AOUAUDINA
16 21.91 1 99NLE84 Volume Down 1182 lilimsnevaues
NIoADUTUDIAN
17 52.38 7 90NITE9 Ch9, Volume Donw,Ch11,Volume Up
udr lifimsnevauesnsenauauedia
18 36.73 6 9OALA8Y Ch3, Ch7, Volume Down &2 117in3
ABUAUBINIOADLAUDIAA
19 26.80 3 PONIFB4 Chs,Volume Up 11 lilimsnevauss
HI0A0LAUDIAA
20 4220 8 9ONI@89 Ch3, Ch7, Volume Down, Volume Up,
Tv Off ud2 lifimsneuauesnsonovaUein
21 22.56 1 29AIE89 Volume Down 1@ lifinsaeuaues
NIonOUAUDIAN
22 19.58 1 294 Ch9, Volume Down Up 1d2 1353
ADUAUBINIOADLAUDIAA
23 32.06 4 299 Ch9, Volume Up 4a2 lilimsnauanag
NI0NDUTAUDIAN
24 21.72 2 p9d8e Ch7 udr lulimsneaueanse
AOUAUDINA
25 71.05 11 SRNIGEN Ch9, Chl11, Volume Up, Volume Down,

Tv Off A1 INUNMIADUAUDINT DADUAUDIAA

&1



26 16.69 99nLd 84 Volume Up Up ud2 luilimsnevanues
NIDADUEUDIAN
27 62.25 DONIAEY Ch3, Ch7, Volume Up, Volume Down,
Tv Off ud1 lifimspevausnsonavauoIin
28 19.81 P9nLded Chil ud lulimsneuauednse
AOUAUDINA
29 20.07 panLded Chs uda lilimsnevuauestise
AOUTUDINA
30 37.81 20NIFE9 Ch7 Volume Up, Volume Down
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M3197 5 M5 NTUNNHANTNABEINGUN 3 A Combination (WiFe45UNIU)

aeu | ga STz | IUIU eazRuAvYIVHANAIA
4 . A
i | naaeu ¥ AN
4 -
1 NAARI(s) | AaNaIn
=S 9 = A
1 B 38.73 5 pondes OK taa lulimsaeuausanso
ADUAUDINA
= Y = A
2 A 56.21 8 ponded OK a1 lulinsneuausinso
ADUAUDINA
3 C 40.20 0 -
= 9 = =
4 A 38.56 3 panded OK taa lulimsaeuausanso
ADUAUDING
= Y . A ]
5 C 26.45 2 POMAEY OK 1167 Pointer ¥igAN 13t UI/asur03
= Y =) A
6 B 38.13 5 ponded OK a1 lulinsaeuauesinso
ADUAUDINA
7 C 35.69 3 P08 OK 1A2 Pointer vgaMuoI/asuzoq
= 4 . a [
8 A 28.29 2 P98 OK 1187 Pointer gAM It U/asuroa
= 4 . a [
9 C 31.82 2 PR8I OK 1187 Pointer ¥gAN 310U/ asur0a
10 B 40.71 3 ponded OK taa lulimsaeuausanso
ADUAUDING
= 9 (=} A
11 A 58.45 5 pondes OK taa lulimsaouausinso
ADUAUDINA
= 9 (=} A
12 B 41.75 4 ponded OK taa lulimsaouausinso
ADUAUDINA
13 C 28.19 1 pONIAEY OK 1147 Pointer vgaM o uILlasusoq
14 B 41.84 3 pONLAEY OK 1147 Pointer vgaM o UILlasusoq
= Y . a ]
15 A 23.68 1 P8 OK 1187 Pointer HgAN3H U/ asur03

&3



16 21.89 poNIF8Y OK 1187 Pointer HaAMIuaL/ouTos

17 29.60 pondes OK udq hilimsaeudusanie
ADUTUDINA

18 33.99 poNIF8Y OK 1187 Pointer HaAMIuaLI/ouTos

19 27.75 pONIFEY OK UA3 Pointer HgAMILUIABUTDS

20 33.36 pONIFEY OK UA3 Pointer HgAMILUILABUTDS

21 24.23 -

22 26.54 -

23 45.43 pONITY OK ud3 Pointer ngAMstaUIAsuTos

24 40.81 pondes OK ud2 hilimsaeuaueinsoe
ADUAUDINA

25 22.26 poNIEEY OK UA) Pointer HgAM3LUAsuTos

26 25.26 -

27 32.17 pONIFE OK 1187 Pointer Ngamsuaulaeuses

28 27.94 pONIFBY OK UAA Pointer HgAM3LUIABUTDS

29 28.39 pONITBY OK Ud3 Pointer ngAM3LaUIAsuTs

30 34,51 pontdos OK uaa lulimsaeudusinso

ADUAUDINA
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N1INAADININ

v
o4

9 v
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d‘ [ IS
N2 HIU 30 AY WAYITUNIU

@895 (70 dB)

86

o v o U a d’ £4 td' o =S Y Aa
10U | ey | madanld | szeznan | v TYALIDYAVDIVIAANAA
4 v S a4
f ms AILAN l¥naaos A5
= a
AL (HI7) AANaNA
1 D Voice 127 10 9989 Ch3, Ch7 ud luiins
AOUAUDINITDADUAUDIAA
. d‘ 9 LIK-Y] .
Motion 0.44 2 wou'll Ch3,Ch5 ia3e913 Pointer
g luasunal
Combination 0.50 1 POALEYY OK 1147 Pointer HAANTS
uoulasuaes
2 C Voice 0.56 10 90MLFY9 Ch3, Vol up, Ch 7, TV Off
Y = A
ud luiimsaeuaueanso
ADUAUDING
Motion 0.44 - -
Combination 1.09 5 pondeq OK 1aa lulinsneuauna
N3I0ADUAUDINA
3 B Combination 0.47 1 f)f)ﬂ!ﬁ’ﬂﬂ OK !,Lfgh Pointer naANIs
uoulasuses
Motion 0.38 - -
Voice 0.47 5 99nLEe4 TV ON, ChS, Vol Up 11a2
TuiimsaeuaUpIviSoARUTUDIHN
4 A Motion 1.03 - -
Combination 1.41 7 pondeq OK naa lilinsneuauna
NIDADUAUDINA
Voice 1.34 15 9ONLT89 TV ON, Vol Up, Ch3, Tv
On, Tv Off ud1 lifimsaeuaues
NIDADUAUDINA
5 E Voice 1.53 11 9ONIA8Y TV ON, Ch3, Ch5 11a2 11




M3ADLAUDINTOADUAUDIANA

Combination 1.57 5 panided OK udd lulimsneveaues
N0n0UAUDIAN
Motion 0.50 - -
Motion 0.49 - -
Voice 1.07 6 9ONLA8I Ch3, Vol Down 1182'13%
M5ADLAUDINTOADUAUDIANA
Combination 2.11 7 panides OK udr lulimsneveaues
HIenaUAUDIHA
Combination 1.36 5 panides OK udd lulimsneveaues
HIenaUAUDIHA
Motion 2.05 o -
Voice 1.33 7 9ONIFEN Vol Up, Ch3, Vol Down,
Tv Off a1 liTimsaeuauoInse
AOUAUDINA
Voice 0.58 5 99AIFEA Ch3, Ch9, TVOn 11a2 13ji]
M3ADLAUDINT OBV AUDIANA
Combination 1.18 7 panides OK 1d lilimsneveaues
HIenaUaAUBIHA
Motion 1.10 - -
Combination 0.53 6 pandee OK udr lilimsnevaues
HIonoUAUDIAN
Voice 1.23 10 PONIFYY ChS, Ch9, Ch3, Ch 11,
Volume Up, TV On, Tv Off 118213/
NINBUAUBINTONDLAUBIAA
Motion 0.35 - -

&7



10 Motion 0.30 - -
Voice 0.57 3 2ONAYY Volume Down, Volume Up
udr lilimsnevaueanse
AOUAUOIHA
Combination 1.05 4 panided OK udd lulimsneveaues
N0n0UAUDIAN
11 Voice 2.13 10 9OMLFY9 Tv On, Ch 5, Ch9, Ch7
Volume Up, Volume Down, Tv Off
udr lifimsmevaueanse
AOUAUOIHA
Combination 1.00 1 POAIFE OK 1187 Pointer naaN1g
uounlaouges
Motion 0.40 - -
12 Voice 1.23 11 90MLE89 Tv On, Ch 5, Ch9, Ch7,
Ch3 Volume Up, Volume Down, Tv
off udr lufimsnevauesinse
AOUAUDINA
Combination 1.07 2 poNId083 OK 1147 Pointer 1QANTT
upunlaeuges
Motion 0.32 - -
13 Combination 1.09 2 panided OK udd lulimsneveaues
HIenaUaAUBIHA
Voice 0.49 2 ponLded Ch3 udr lulimsnevaues
HIonoUAUDIAN
Motion 0.36 - -
14 Combination 1.36 4 pandee OK udr lilimsnevaues
HIonoUAUDIAN
Voice 1.50 7 90MTY9 Tv On, ChS, Ch9, Ch7,

9 =t
Volume Down 1122 1311015

&8



ADUAUBINIOADUAUDIAA

Motion 0.32 - -
15 Combination 1.20 5 Ch5, Ch9, Ch7, Volume Up
Motion 0.40 - -
Voice 3.15 10 99M@84 Tv On, Ch5, Ch3, Volume
Up, Volume Down, Tv off ud2'lig
M5ADLAUDINTOADUAUDIANA
16 Voice 0.58 2 panIded Tv Off ud21uilins
ADUAUBINIOADUAUDIAA
Combination 0.45 2 panides OK udd lulimsneveaues
HIenaUAUDIHA
Motion 0.31 = -
17 Motion 0.35 - -
Voice 2.11 8 9ONLTA8Y Tv On, Ch3, Ch7, Volume
Up, Volume Down, Tv Off uaa g
A3ADLAUDINTOADUAUDIANA
Combination 0.48 - 4
18 Voice 1.19 4 2OnIFYY Volume Down, Tv Off 1an
Lifimsaevuaueinonauaussia
Motion 0.56 - -
Combination 1.24 -
19 Motion 0.54 - -
Voice 3.38 15 9ONLA8Y Tv On, ChS, Ch9, Ch3, Ch
7, Volume Up, Volume Down, Tv
off ud1 lifimseevaneense
AOUAUOIHA
Combination 1.23 - -
20 Motion 0.51 - -
Combination 1.04 - -

&9



Voice 1.11 9 OGN Ch5, Ch9, Ch3, Ch 7,
Volume Up, Volume Down, Tv Off
udr lilimsnevuaueanse
AOUAUOIHA
21 Combination 1.32 3 panided OK udd lulimsneveaues
N0n0UAUDIAN
Voice 343 15 POnA8a Ty On, Ch5, Ch9, Ch3, Ch
7, Volume Up, Volume Down, Tv
off ud1 lifimseevausense
AOUAUOIHA
Motion 0.49 - -
22 Motion 0.49 ; -
Combination 1.10 2 pOALEYY OK 1147 Pointer HAANTS
upunfaeuses
Voice 2.15 g 90ALE Ch, Ch3, Ch 7, Volume
Up, Volume Down 182 13i3in3
ADUAUDINTONDUAUDIAA
23 Motion 0.49 ) -
Voice 2.55 12 9ONIABY Tv On, Chs, Ch9, Ch3, Ch
7, Volume Up, Volume Down, Tv
off ud1 lifimseevausense
AOUAUOIHA
Combination 1.28 4 panided OK udd lulimsneveaues
HIenaUaAUBIHA
24 Motion 0.57 ) -
Combination 0.59 5 pandee OK udr lilimsnevaues
HIonoUAUDIAN
Voice 4.00 16| ganidsq Tv On, Chs, Ch9, Ch3, Ch

7, Volume Up, Volume Down, Tv




off ud2r luiimsnouauerso

ADUAUDINA

25 Voice 3.15 13| semdes Tv On, Chs, ChY, Ch3, Ch
7, Volume Up, Volume Down, Tv
off ud1 lufimseevaneense
AOUAUDINA
Motion 0.49 ) -
Combination 0.55 ) -
26 Combination 0.53 3 panides OK udr lulimsneveaues
HIenaUAUDIHA
Motion 0.45 ) -
Voice 4.00 16 | soAIde Tv On, Chs, ChY, Ch3, Ch
7, Volume Up, Volume Down, Tv
offudr lifimsnevauesinse
AOUAUDINA
27 Motion 0.50 ) P
Combination 0.59 2 pONIFd OK 1147 Pointer naANIs
uounlaouges
Voice 0.52 ) -
28 Voice 2.45 9 PONIAYY Volume Up, Volume
Down, Tv Off 1142 13i3in3
ADUAUDINTOADUAUDIAA
Motion 0.45 ) -
Combination 1.15 1 P0NId89 OK 11472 Pointer H1QANTT
upunfaeuses
29 Combination 2.17 4 Tv On, Volume Down, Tv Off
Motion 0.58 . -
Voice 3.19 16 | saaides Tv On, Chs, ChY, Ch3, Ch

91



7, Volume Up, Volume Down, Tv

off ud2r luiimsnouauerso

AOUAUOIHA
30 Voice 3.05 12 @0ALE84 Ty On, Chs, Ch9, Ch3, Ch
7, Volume Up, Volume Down, Tv
off ud1 lufimseevaneense
AOUAUDINA
Motion 0.54 ) -
Combination 1.26 3 panides OK udd lulimsneveaues

N3I0A0UAUDINA
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A Technique for Internet Television Control using Kinect

Combination of Voice Recognition and Motion Detection Approach
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Abstract
Voice recognition techniques and motion detection techniques were applied to improve

an effectiveness of an internet television controlling task and make the task more convenient.
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These techniques, however, provide some benefit and drawback to the task. A combination of
voice recognition and motion detection techniques was proposed to further improve an
effectiveness of the controlling task. To evaluate the proposed technique, a series of experiments
were conducted. The proposed technique was compared with a voice recognition technique only
and motion detection techniques only. The experiments were conducted in two different
environments, which are a room with an average of 46 dB sound level and a room with an
average of 70 dB sound level. The result of experiment showed that the combination of voice
recognition and motion detection technique provide a better performance in both environments.

Keyword-- Speech recognition; Motion Detection; Internet TV;
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