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Design and Implementation of a Smartphone-based User-Convenance
Home Network Control System using Gesture
Jeon Byoungchan « Cha Siho

{Abstract)

Under the penetration of smartphones equipped with a variety of features grows globally,
the efficient using of a variety of functions of smartphones has been increased. In accordance
with this trend, a lot of researches on the remote control method using the smart phone for
consumer products in home networks. Input methods of the current smpartphoes are
typically button-based inputs through touching. The button input methods are inconvenient
for people who are not familiar touch. Therefore, the researches on the different input
schemes to replace the touch methods are required. In this paper, we propose a gesture
based input method to replace the touch-sensitive input that of the existing smartphone
applications, and a way to apply it to home networks. The proposed method uses three-axis
acceleration sensor which is built into smatphones, and it also defines six kinds of gestures
patterns that may be applied to home network systems by measuring the recognition rates.

Key Words : Home Network, Smartphone, Tree Axis Acceleration Sensor, Gesture, Recognition

Rate

[ Ae A TN E Qe el Ago] FsE YoM
LAA ] 7} ZolatA HATE F HIES A EofelA]

HT A AAA R 2upEZY] Bgge] I 5 & AFE oAl 2L AntEES 283 g
ojuiiA AntEZS &-83 gddt & ofZdA  F 58§ o ZeAleldo] FAHIL Stk AnLE o]
ool gol EAI7F HN e FA JHY W Fd &2 AnEZOR 2w, JRAEH, W oo &
& Aojata ok FEizh /s REUA g

A gojsha ady| ek ws el _ o
A eojeta Heuroj gtz w5 (A1 7)) o] 7bs @ olE Aol dolthl]. A ~vEE Y

CRENEEOE 2R 113



AZAE o] &8 ArfEE 7] AL 1O T HEHA Alof Al2Ee] A 3 13

A ¥

GUI A7A 2o wel o] &7 o] Aol o ¢
AL glo] AREHIEZE "ol &= Qi) o]l uje}
ElA] 7]ke] lEhgA S A A= dEA
ek A77F Do HolaL, AvpEES] 35 THE
= AME o83 AlRA T g el ti
AT7F o] FoIA AL SlTh APPEZA A XA E o
&3 58 W2 Ued 22 F /MR ERdd

1) AANM HAZ aeMeks AR T4

2) AUEE Y] JMEEAE o] galE A AlA

A WA

A A A2 Ao A HEs A Fl
UF A o A2Ao] AT 2eads AP
7= Aoly, F WA WAL THEES o] 83t
AT WFor TG 54 HYor FH
(5 i e A 5 =i R e B B e A A i B
S 5 vE] A ¥ Z2aRs AP
= oltk

245 AostomA & UEYA A=FdA A
A el et 7HsdS Bolaat ik

g

Io. #AddA+
2.1 DTW <agl=

DTW(Dynamic Time Warping) ¥1L2]5S F A
o] ARRE F Fl AgE Atske 7t oA

tH2l. uWaves FE2]= 7]
Agste] dAbst | MRS Bl Algl=E H]alst
Ak F g AE=EE S[1.M], T[L.N]olg} &3,
<y 1> Bel A7} o] s9} To| H]wWE M x N
Azl A A2 (L)l A FE 21 (MN)7ZEA ¢

57} 7 Z(monotonic path)Z EdE 4= 9Jr}.

(Euclidean distance)=

Recursively call the function in Figure 2(b) to get the DTW distance

Template
z

Optimal path

7

]
b
E=
&
=

1 T 7 Sample

<3y 1> A gaugs ags

AR g & 4 (i) sl Thle viag BA g
k. o] AellAle] gkl A v a8 S[i] <} T[j]
Atele] AREE ALt v dog 318y

Ao 2H Ao HaE 3 (L) Q)7
o Ao Are (1,1 Al A9 ol FRA (i-1)),
(ij1), (-Lj)7HAel A FRE=RE T
@A ()79 DTW AZE @j)elAe Azet
ofFl FHAE FellA 7HE 22 DTW AZete] &
ojt}y. <1¥ 2>+ DIW &ag|Fe F2& HoFa

f
=
i,

S

114 M113 ®22



E 7 AREAF HY & YE

942 Ao} 4259 44 3 7

dow, DIWY] Azt 7k B35 25 OMN)
oJ .

D, = Distance between S[i] and T[j] =

| 4
JUStikox = TljJ.x)% + (Skil.y = Tljl.y)* + (Slil. z = Tljl. 2)*

e | s

d, = DTW Distance d, = DTW Distance dy= DTW Distance
between between between
S[1:-1] and T[1:j] S[1:i] and T[1:j-1] S[1:i-1] and T[14-1]

Dy =min(d,, d;, d3)

DTW distance between S[1:i] and T[1:]] is
D=Dy +D,

<a¥ 2> F A Alle] APE ek DIW dugE

2.2 A= A H QX E

T UEYT A2ge

b= =1

Alofatr] S A=A 4o
= A2AY AEE 22 7k AR S mEslojof
sk, AEAZE A & ¢ Sl AIRAE A oslok

gt

P
(¥8]
Y

Q

<39 3> AL Asete

@,

87HA A=A

23>0 A g7 AEEs 8o AAHE A
gz;s_ Aot} w7lo} AT AFBIIAE THAAIES
Az Ago] AR} AEsRs AXAR G AL

Aol el 2 AlA G 30709 AEE FAE o]

g "ﬂE'E— AHE8E oM 30709 A& 8709 A2
& TRt

<3-E]u 4>+ Bootstrapping 7% < #-&3to] aFF

1004 743F SAE 70709 HA~Eo] disf <14 4

§l_

};'

g HolFe E=8 Y (confusion matrix)S T4

o}, 8ol tidt EEdE AnE Ht 935%9] <)

)
AYLE WoETH4]. 28Z A= HF Fot
A Waks HBY] 9 Aow e d s Al
Zoll FHE A 984%2] =2 912 AIEE Ho
=t
PDHhIWQQ >D—--—1[QQ
.> 921101241901 29|06 01 .> ag4| 0 03|04 [ 04| 03|02
1.6 |916)|13 | 11|07 | 04| 2.7 | 06 D 0.5 |98.3| 0.2 0 0301|0401

I 0.3 o 15| 06 |97.0| 0.5 o 01 r 0.4 o 02|04 (9870102 0

l 2.4 0 24 (23|10 |91.7| 01 ] ! 0.7 0 06|05 |03 |97.7| 0.2 0

o 34|19 |26 | 17|04 |07 892 ] O 05|04|04|01 (010398102

O 11|06 |17 |09|08 |07 0 |94.2 O 0201|0102 o [ 0.2 |99.2
<% 4> HZ8lo] ALy)7] ko AAA AET ALy A2

Q4%

2.3 7HS I AN

TR AN 2rtEE FAYS AAEHE Al
Aolt}, ofo]E9] 3% Apo]2 AT V|EHOE F
Aol B4 9ateEe o] &3 der A =
g3} ek A Gol 2853 Qo5 F 37149
Aol 2 AAE gAjshd 32k 2 7HA] Q14 g
F otk &, A 9] Ao|RE RE WHEF] 37915
AEEHA Q1A E = Qo) JAAY TS FEE 5
AL Ape]Z 2T AAE 7)Ed] HAlE THEEAl
Mo} s R A FulEe 4YS ot
J 5ot} o]E JMEL AAE wed] 33 2kl
7453 S A s Hhd, AR RATTE Fo

CRENEEOE 2R 115



E 70 487 B9 § e

942 Ao} 4259 44 3 7

8 12 e 95 el A
X ANE AGHY 65 YFOZ AU ZE A
=

3ol 7hE st

Il 245 o] &3 & HIEHA Al

31 A28 74 0 58

A=A E o] &3
o} o] A=A
)=

SEEESK

HY
EYA qHE
o

] ]ﬂ }\]/‘\Eﬂo <13 5>
LRRE RS 420 ¢

A5 el HolHE Fuds 5 U

<
=
HERS

e F UEA Au= 4 7t
A3p Algde ddHo] glof AxA 94 F &
F2ol wt 7S AojsA drk

s oy
410y

TCPAP

(internet)

K

Serial
(RS232C)

Serial
(RS232C)

Atmega 128

<1¥ 5> A2y THE

ZPFEES] A2 o] Alold
S A g5} /\u}EiJJr ABigle] YEYT EAS
7Fe skl stal A=A S e etA HH Azl of
g A3 dlojElEo] YaES T3l At An
of At A2AE AP o= A7 A2A ]
3 dlolel St Aol A wlole gEt vl

((azxe= ) (A= ] (92728 ] ((Ameals | (FEEEZAA
E U B e
Y L
HAK =
TR
H2H dolel el
——
AANAE RS
2 7171 Hof
PR J—
<1y 6> 2PkEES} F A 2 54 58
3.2 ERo|E o ZF Aol
Az 2olEES 3% TG HAE o]§dto]

X Y, 23% 944 RE kS 98 vtk Aea
7 AA G A SHSEE BA A A3

o= Aol AFaA Ptk <% 758 =R
= 7lgow A AREE & YEQZ Ao) o %
elsle] Holc), o} Zel Aol He] 7] Bvlol A Al
g geapl 9 ALA RE e SohEEA A%

i e AAAE AnfEEAA FEetE dd
e 7HAY] S Aofd 4 A A

<I¥ 82 & oA EE gtugols ofF
gAoldE Fal AxA7E A o] Al A

A HOTE G vt 7} 2R e 2
o} 71 ghol tist AEE AlFd BEXNLS EF 2 7)Y
5% Aofshe F4L v aom.

116 M113 M2



A2AE o &8 ArfE

E 7 A B EAT A0 AxH9) A 3 7

i

Ffll @ 5:42Am

E
Run Gesture

ne s

<O 7> QERJE Tk Al 27 o &g A oA

IEEEERL B ] [(CAtmegaizs | [Eul==isHd )
Al
1"/@5‘
= i €,
|
HAH eI
Z 77| "o

HSHES (o)

2 2171H0

<3y 8> AxA Ay

3.3 7FA Ao

A=AE BF & WEAD Ao] 78 A 2eelof
g ApgLo. 7 ALa A7t Aolst Al AA e} A A B3}
& ZA7A 7} WEkgol sl Aol dukd oz

=He 1\“47%} HE}OM% &= H A~

?

34\

ol EHSH 7(445}5} A=A = hy51cal
Metaphorical, Abstract, Symbolic 52| 4= &
ok Al2A vig- Symbolic 3 Abstract®] 7-5- st
vl ARE 7FA] 3L, Physical, Metaphorical> o2
Mol BAE Z=tHe 7).

<E 1> A=A AA) g 7t g )

Gesture ‘ Description ‘ Referents
Physical
up swing up Blind up, Volume up
down swing down Blinds down, Volume down
move down and
pull cord up Turn on lamp, off lamp
Metaphorical
right swing to the right | Next Channel, Next Message
horizontal
swipe movement, Stop Blinds
directionless
eft swing to the left Previous Channel, Previous
Message
cirdle draw vertical Turn On Lamp, Brighten
clockwise circle Light
draw vertical
anti-circle | counter-clockwise | Turn Off Lamp, Dim Light
circle
remote ointing forward Turn On Off TV, Turn On
control p & Off Lamp
shake mobile
alarm clock |  phone quickly Set Reminder
next to ear
hone move mobile Play Message
P phone towards ear Y &
Symbolic
O draw record’ Record Movie
L draw "I Show List
> draw ’play’ Play Movie
X draw "X’ Delete Movie
draw question
?
? mark Help
Abstract
landscape | tilt mobile phone Show EPG
remind me | point to myself Set Reminder
point point towards
downwards floor Abort
wipe horizontal shake Abort, Delete Movie
wave vertical shake Abort, Delete Movie
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