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ABSTRACT

Objective: This study aims to implement a non-contact gesture-based interface for presentation purposes and to analyze the
effect of the proposed interface as information transfer assisted device. Background: Recently, research on control device
using gesture recognition or speech recognition is being conducted with rapid technological growth in UI/UX area and
appearance of smart service products which requires a new human-machine interface. However, few quantitative researches
on practical effects of the new interface type have been done relatively, while activities on system implementation are very
popular. Method: The system presented in this study is implemented with KINECT® sensor offered by Microsoft Corporation.
To investigate whether the proposed system is effective as a presentation support tool or not, we conduct experiments by
giving several lectures to 40 participants in both a traditional lecture room(keyboard-based presentation control) and a
non-contact gesture-based lecture room(KINECT-based presentation control), evaluating their interests and immersion based
on contents of the lecture and lecturing methods, and analyzing their understanding about contents of the lecture. Result:
We check that whether the gesture-based presentation system can play effective role as presentation supporting tools or not
depending on the level of difficulty of contents using ANOVA. Conclusion: We check that a non-contact gesture-based
interface is a meaningful tool as a sportive device when delivering easy and simple information. However, the effect can
vary with the contents and the level of difficulty of information provided. Application: The results presented in this paper
might help to design a new human-machine(computer) interface for communication support tools.
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2.2 Design of gesture & voice recognition-based control
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Figure 1. Conceptual design of the smart lecture room system
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Figure 2. An example of human posture recognition
by the KINECT sensor

Table 1. Functions in the implemented smart lecture system

Task Motion Speech

Extend right arm

to right Back

Back to previous slide

Extend left arm to left
& slightly backward

Extend left arm to front |  Stop

Go on next slide Next

Terminate the presentation

Start the presentation Raise left arm X

Black out the screen Raise right arm X

2.3 Experimental design
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Table 2. Experimental design
(X: traditional lecture room, O: Smart lecture room with
gesture & speech-based controls)

Experiment 1

Group A Group B
Ist X (0]
Lecture 1
2nd (0] X
Experiment 2
Group A Group B
Ist X (0]
Lecture 2
2nd o X
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Table 3. ANOVA for the quiz results

Source DF F P
Using KINECT or not 1 0.22 0.642
Lecturing contents 3 4.30 0.008
Using KINECT or not 3 320 | 0025
ecturing contents
Error 72
Total 79

S=2.03554, R-Sq=24.20%, R-Sq(adj)=16.83%

Interaction Plot for Quiz score
Data Means

857 Uss KINECT
ornot

8.0

7.5

.04

Mean
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6.0
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5.0

Lecturing contents
Figure 3. Quiz score Interaction plot

(Use KINECT or not vs. lecturing contents)

Table 48} Figure 6914 & 4 &= vle} o], A2
719 7+¢] kAl ("Using KINECT or not') AHg- o 37} 73+9]



Vol. 31, No. 4. 2012.8.31 Study on Gesture and Voice-based Interaction in Perspective of a Presentation Support Tool 597

S} Ho) = (v : N o= kO oGRS =X
o 3t &%) % (Immersion rates) oA= B2 gaks 4 Miain Effects Plot for Immersion

5-3}31 (‘Using KINECT or not' p—value=0.907>0.05) 7 BE— Dt Means S
9] Y& (Lecturing contents) ©] £$]%= (Tmmersion rates') 20
o] & J3S FH(Lecturing contents' p—value=0.008
<0.05). 53| Figure 5014 HUpA9] 4 o] 5= o 1
E E.04 -

5.5+
Main Effects Flot for Quiz score

Data Means
Use KINECT or not Lecturing contents 504
8.0 T T T T T T
Using not Using B B C D
" Figure 6. Immersion Main effects
g — (Use KINECT or not vs. lecturing contents)
Z 704 —
" AAAEL E % (Immersion rates) 7} =718t w3
50 . . ‘ . ‘ . skt
el e BT A 8 € L Table 58} Figure 79] a4 Aol A & 4 9150, AXA
=] 718 73] HRAl (Usi N7} 7o) HEAl O
Figure 4. Quiz score Main effects plot j ik 22} %4 (Using KINECT c?r not)L]' Oj - j
(Use KINECT or not vs. lecturing contents) 7] (Interests on manner of lecturing) oll= %2 I&=
Faot. 281 7] W8 (Lecturing contents') <Al 742
HlA1 9] & (Interests on manner of lecturing’) o] %382
Table 4. ANOVA for immersion rates of audience Zot} B3| Figure 83} o] Ulgo] Ho|atal Zu] §uro]
Source DF F P o013k A% 7+e] ¥HA (‘manner of lecturing') ol En %7}
Using KINECT or not 1 0.01 0.907 7k FoE YERth
Lecturing contents 3 421 0.008
U*sing KI,NECT or not 3 1.30 0.282 Table 5. ANOVA for interests on manner of lecturing
Lecturing contents
Error 7 Source DF F P
Total 79 Using KINECT or not 1 7.11 0.009
S=1.91268, R-Sq=18.69%, R-Sq(adj)=10.79% Lecturing contents 3 2.71 0.051
Using KINECT or not
*Lecturing contents 3 0.91 0.440
Error 72
InteractiorEj;;o&:;:;slmmersion Total 79
i e iET S=1.88746, R-Sq=19.97%, R-Sq(adj)=12.18%
7.04 —&— Usin
E.54
Jela, ¥ AEA U 2kl 19 e,
® Y SRR 3 54 Qo] WEF o] F3lol ¥
% 550] ZojAl o] 7] Belo] Wl HgTiE o7l
Wk ek gk wl ol A7k Wolrks R el X7t
R o E o T ddol Hoj7hz Zell tigk Aol SISiTh ol FF
of ARl A Al B2 Afgeln], we) Adae e Qg
) ) — 710] Al ZFQ 1E S o) Al niedsjlof 3 HBE
Figure 5. Immersion Interaction plot 1Al 3ke) g2 AE RS Sl el Wkdsior &
(Use KINECT or not vs. lecturing contents) d Aojrt



598 Sangho Ha - Soyoung Park - Hyesoo Hong - Namhun Kim JESK

Main Effects Plot for Interests on style of lecturing
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Figure 7. Interest Main effect
(Use KINECT or not vs. lecturing contents)
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Figure 8. Interest Interaction plot
(Use KINECT or not vs. lecturing contents)

4. Conclusion

Fel G19 2o ABE Fal B AT Ak A

) A Fahs
role) ol me} o
o] Zejol=e] 3

=
)
o
10,
oo
1o
>
iy o
£
e M

Jnt oo alt
bl

(

2 1N
ul

— M
oir

2

T
=]
2L
1o,
o
offl
2

o
>

LS

(23
El
2 oo
1
ne
L =
>
[
oz o
1o,
fol
_@_
X
> 2 jo fo e dg

> o

o]

o
g_ﬁi
ol >
o
yﬂg
o
R
L o
O\LF—?L'
)
1o nZ
o ¥y
OFOO_‘;HO
N—l—l
Lol
=W
>,
Tz
ﬂFNlOtﬁHF
mﬁf
o 'y

_()‘L
d
U
=
ofo
o
:%
ki
il
i)
2
|5
e A
ul
rlr
Py
o
2
N‘E ‘1)‘
30,
ui
/=R T )

4 Qith

KINECT®7} &A1 aL @& Z2 g Eo] KINECT®
E o] g3 AT-TIA 2 A-HFE FEFE 7N
SHIZIAES TS ekl Q) 53], ALHE o]
3l 7|HE vhas) o] HFE AIAE] Aojshs R
15 0] wiiE] AfE ek s A3 KINECT® 7]t
o] AAA Q1AE Edlo] A|ARS Aojg uf 7 Fdo] T
e 7]l AES Sl wAE vy ARsE Aol
Oz, TF Theksh wolellA g 2o/ Fx] BE A=
& AEEA e dist A 7]ed G tish
T3] o]Fo] XA gith= AS ousit). kA,
AFeME, JARAE S BE T KINECT® 7]yl <14

Ea 53, 712 o] dAl AR AlA

9, 53] o] 7o) AAH Adel Avhy rlolg & &
9 Aol ois) mA w3k}

B R AT ASA ke AEEA Azge] 4
iz, AT Wkl 2179w BA/e Tl 9

7149] eduals) ool thep
o sttt 53], B Q7% Ba A8 HREA O
2 Fal, A2 Z)ue) QEE gL HuEel Pu A
2ol 2 Eh Y HF 5 Q) W), FF
Thakek Hofe] QIk—71Al(EE HE) QIEUM Tl
go] 2 o g}

A

.
AR, 7129 AESO SwolA 2w, AsA il
SARAE B2 AAE(SS], B BE TR AR
FE ol7] 18 71% Tie] Hyslof

5k 7] o

[} h = o = =2 A—

= gk &%, 2 A7) Ulg-g Sslo], td Aul
N

Acknowledgements

This work was funded by grants from National Research
Federation of Korea(Grant-#NRF 2012-0003593).

References

Chae, S. J., The Importance of Nonverbal Communication Skills, Korean



Vol. 31, No. 4. 2012.8.31

Study on Gesture and Voice-based Interaction in Perspective of a Presentation Support Tool 599

Journal of Medical Education, 22(2), 149-150, 2010.

Channel 9, http://channel9.msdn.com/coding4fun/kinect (retrieved July 10,
2012)

Hong, D. and Woo, W., Recent research trend of gesture-based user
interfaces, Telecommunications review, 18(3), 403-413, 2008.

Lee, Y. G., Introduction to speech-based interface technology and its service
trends in smartphone applications, Korean Journal of Information
and Communication Engineering: Information and Communication,
29(4), 3-9,2012.

Leyvand, T, Meekhof, C., Wei, Y. C., Sun, J. and Guo, B., Kinect Identity:
Technology and Experience. Computer, 44(4), 94-96, 2011.

Lim, J. R. and Kim, Y. S., The Communicative Interaction between the
Body Languages and Everyday Verbal Expressions, The Journal of
Linguistic Science, 17, 59-78, 2000.

Kim, K. H., Smart TV gets unlimited connection with devices, Korea
Report in SBS-CNBC, http://sbscnbe.sbs.co.kr/read.jsp?pmArticleld=
10000410475

Suma, E. A., "FAAST: The Flexible Action and Articulated Skeleton
Toolkit", IEEE Virtual Reality Conference(pp. 247-248), Singapore,
2011.

Tang, M., Hand Gesture Recognition Using Microsoft's Kinect. Paper
written for CS229, March 16, 2011.

Williams, E., Experimental Comparisons of Face-to-Face and Mediated
Communication: A Review, Psychological Bulletin, 84(5), 963-976,
1977.

Xia, L., Chen, C. C. and Aggarwal, J. K., "Human Detection Using Depth
Information by Kinect. Computer Vision and Pattern Recognition
Workshops (CVPRW)", IEEE Computer Society Conferenc (pp. 15
-22),2011.

Author listings

Sangho Ha: newho25@naver.com

Position title: Undergraduate Research Assistant, UCIM Lab., Ulsan
National Institute of Science and Technology(UNIST)
Areas of interest: Human-Machine Systems, Robotics

Soyoung Park: yuri2675@unist.ac.kr

Position title: Undergraduate Research Assistant, UCIM Lab., UNIST
Areas of interest: Human-Machine Systems, Robotics

Hyesoo Hong: hsefg@hanmail.net

Position title: Undergraduate Research Assistant, UCIM Lab., UNIST
Areas of interest: Human-Machine Systems, Interface Design

Namhun Kim: nhkim@unist.ac.kr
Highest degree: PhD, Department of Industrial Engineering, the

Pennsylvania State University

Position title: Assistant Professor, the School of Design and Human
Engineering, UNIST

Areas of interest: Human-Machine Systems, HCI, Manufacturing
Engineering

Date Received : 2012-07-23
Date Revised :2012-07-31
Date Accepted : 2012-07-31



