commons

O N § D E E D

@creatlve

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HE=SS SH, HE, 32, 84, &3 5 28T 2 2UsLCH

— f=Rr—T0—

Ch5d 2= 245 Mdor gLk

HEAEA. Aot EHSANE EAGHADE 2LICH

HZ2d. #5t= 0l A5=ES 2l 5

Jd
0
it
=]
o
m
I
£
I3
It
B

o Fts, 0 HEEY HOIS0ILIHH=EY 22, 0] AEENH HEE
ZTEH LHEHH MOE 2HLICH

o REATZNE U2 5718 wom 0123 ZAS2 MSEA WL

HESAEH OIE 0IEAS Ad= A2 HWEN Sotl IS BA BSLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Collection




[ UCI ] 1 804: 24011- 200000234519

2007 84
ERLT

ol
3

ol
Ho
gyl

ol

+

O

Gh



8Y 24

Prototyping of Portable Electronic Products
2007

Active Sensing Based Tangible Interaction for Virtual

TR

ol

o RO
R
= A



o

N

o

4

gie

2007

=
o
Ho
Pyl

ol

+

e

4.



Tor

Tor

X

Nd

N

0

-

+
E

E

o

!

N

G

54

20074



L I
ey -2 L 5 S — mm
B = .- i)A E A v
ABSTRAGT  coresmsmiiesiesiesiesiesiossessossoesoesesesesiesesiosioe v
A 1 A A B s 1
T 7 |
1.2 0T A sttt 1
1.3 3B A 2
A2 A sEH #A AE ol8F 4
71&9 B5FE et

2.1 Lego RCX s 4

D D RODOMEASLEL  ceeeeeeersesssmssssssssmssssssssmsssssssssssssmssssmsssssmssssssensesenneee 5
2.3 PRIAGEL  reerrresessssesssssssssssssssssssis s 7

A 33 ALY F4Y FEAE P o :
3.1 S5 A 71| AR A 9
3.2 =4 72 AAA o] FAQA 9
3.2.1 AFE2F Q18 X g HE 9

3.2.2 ZHA] QA HE s 12

3.2.3 Bluetooth Pr/ﬂl—g—_ﬂ BEE e, 16

3.3 554 IAHAAE o] & AT AL 18



A4 F F4Y Z5FE 7

_?E"_EH% ;ﬂz}}“% 7]./8-}\]3]- ........................ 19
4.7 7TFHEE A 19
4.2 71% AEH o)A el AA s 19
4.3 7]_%}_11:1_%1 %-8— ..................................................................... 21
4.4 Cl):};‘(ﬂxj] }\]7_}§} ..................................................................... 29
4.5 715 A B O]A s 24

Z-]] O 79' 7.._}2]‘33 %ja}% :'1:" g‘l ........................... 27

SENE
5.1 2428 AT ARG FB s 27
5.2 742+ A 2FE A QAL s 28
z.]] 6 7§- é% ...................................................................................... 33
7‘3—_,'1 _‘1’:,"__-§-]_ .................................................................................................. 35



Lol s A& 7PA4s A 588 2
A 7 AEHL ek A2 A

2. LEGO AL RCX  ceerreesermresnireininnniinieisisestsssesnsaisssssnisassnssacsses 4

3. RCX 9} IR Tower EA1 TF7 o 5

4. EASYTECH ,\]__g] EZ-RODOMASLEr  ceeeeerereeerreneeneeeemuenneeeiennieneenees 6

5. Phidgets TA QA 8

6. Phidget ArchiteCture s 8

7. Active Sensing Unit (ASU) e 9

8. A&} A& HHE (Mouse ClCK)  rererrerereerememenenenenieeenenennens 10
9. AFEAF QB TE (ASU)  weerererersessisssesissnsssssssisse s 11
10. ASU 9] Joystick 7] o 11
11. AF82F A8 28] 25 Test Baed e, 12
12. A 9121 BEo] 93l T2 HO] e 12
13. 7FE% AA (MMAT260Q)  worereeremmmmmniiiiiiiiiiiiiiens 13
14, ZFA] Q141 HE Test Bad e, 14
15. 7FEE AAZE ZAIY T 15
16. Bluetooth =2l T E s 17
17. Bluetooth 21 EE Test Bed e 17
18. 552 A FAZ 0] R3F AT AR e 18
19. AFEIA O] HMFHIE e 20
20. Operations of the proposed VP 21
21, YANE AJZFEF et 23
292, Stereo VIew MOdE e ssisessssnnes 24
23. HMD % VP A]Z2El 28 i 24
24. MP3 player 7] A|BEHO]AD et 25
25. PMP 7]%5 Al B H0]A] s 26
26. Control flow of the VP SyStem  «eeeeseresmminiiene 28
27. MP3 player BUttOns e 29
D8, PMP BULLONS  ereeeeereerrrreesssrreesessiiieeeesiitieeeeesiteeeesitiaeesssssssessessssseeas 29
29. AE EEl AA T 30
30. zﬂ% Tl BULLONS  eeeeeeserereeessssrtermmmniiiiuiiiciitciienie e 31
31. RP 24 W Eo] Touch AMA] FZF i 392
32. oA oA WA @ wAY FeAS 32

(¢} h=
7IRE o8 Akl 7A€k



=S s S =S S =

NO O N

EZ-RoboMaser /K‘ﬂ—t,ﬂ—/\]—oolt ................................................................... 7

MMA7260Q Al BFAFOE oo 13
Bluetooth AIR Bridge Single A|SAFOE v 16
Vietor SX—=1 AJFAFOE oo 29
MP3 player 7]% FEHE s 25
PMP 7] FELEL o 26
Xﬂ% E‘}]E] tﬂ%ﬂ]— ASU 9] Touch /ﬂ]_/\i ?jzji ................................. 31

_|V_



ABSTRACT

Active Sensing Based Tangible Interaction for Virtual

Prototyping of Portable Electronic Products

Jeongsoo Son

Advisor: Prof. Hyungjun Park, Ph.D.
Department of Industrial Engineering
Graduate School of Chosun University

This paper presents an active sensing based
tangible interaction for wvirtual prototyping of
portable consumer electronic (PCE) products. The
basic idea is to use an active sensing unit (ASU)
that helps the operation of a virtual product model
in a VR environment. The ASU is devised to
perceive 1its orientation and user inputs and to send
them a VR engine. Bluetooth module i1s used for
wireless communication between the ASU and the
VR engine. Users can create 1nput events by
touching specified buttons of the ASU and change
the orientation by slowly rotating the body of the
ASU. In addition, users can translate and scale the
virtual product model by manipulating the joystick
of the ASU. For realistic visualization, we adopt
dual stereo rendering to create stereoscopic images
of the virtual product model. For functional behavior

simulation, we adopt state transition methodology to



capture the functional behavior of the product into
an information model, and build a finite state
machine (FSM) to control the transition between
states of the product based on the information
model. The FSM is combined with the manipulation
of the ASU to facilitate the realistic visualization
and functional simulation of the PCE product in the
VR environment. Based on the proposed interaction,
a simple virtual prototyping system has been
developed and applied for the design evaluation of
various PCE products with encouraging feedbacks

from users.
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A 2% sFH A ZAAE ol & 7€YY 33 FE Pt
2.1 LEGO RCX

2 A7dAME 5548 A s A ol 71Ee sEE] FY A
o2 #HrfFe LEGO Ateld &A% MindStrom 9 RCX ¢ EZ-TECH A}¢]
EZ-RoboMaster £ AHE3lE 2N AtelAdTE T35 th MindStrom ¢ RCX
= 29 294} Zo] Hitachi HB microcontroller, 32K of external RAM, 16K
of flash ROM, 37§¢] ==tat, 3709 A, Aod Agd TERE T4 50
ATH30].

18 2. LEGO AFe] RCX



RCX & 18 2 dA¢ Zo] IR Tower T3 PC ¢ HoHd EAS 3o},
PC = IR Tower & E3 RCX o] TzaaL tjLzs 2 JTZAZ & g

RCX & IR Tower & 3] PC o] d=wS = 4 ub[25].

J IR Protocol
Signal @
A

a8 o] IR Tower & ©]&3] LEGO AbdlA]l A|F3st= FAOlE thEE=
gto] FARAS THT the, 29 4 oA Zo] &8 TEIOFAA A LEGO
At Al AlF3E  GhostAPI k= glolB 8 ElE o838t Port ¢ Protocol,
Device, Input/Output @2l AZH Ao st =7] dHS 3} RCX 9 4
G2 T3 Yol £ Touch AA g Aol F4lol 9= PC & AFsto &
€& ZEOHNA LT F e ZEOHYS T T UTh

2 AFolA= AHEAZE RCX o JEH A}
A9, PCAM+= IR TowerE %3] Touch A9 ¢ oFE FHESL I 23T E
=8 ZEI AFsHAT AAst] AREsoith AR RCX & dE 927t
2 378 el ESAskA ot Aol gla Ao FAlol o 24 FHol Aok

2 @o] mETE ol 9
2.2 RoboMaster

o8 RCXe E4

e
2L

& Bost7] Y3 EASYTECHAMY EZ -

RoboMastergte AEEZHE A3t 29 49419 Zo] EZ - RoboMasters



Analog Sensor Input INT

AD vee | Gnd 0 | Ve | Gnd

Al vee | Gnd " Voo | Gnd

AZ Vee Gnd 4 Vee | Gnd

A3 vee | Gnd 3 Vee | Gnd

e A Ve | Gnd = — 14 Vee | Gnd
a5 | vee | Gna BIO

Lego Sensor Input 00 | vec | Gnd

D1 Vee | Gnd

D2 Ve | Gnd

03 Vee | Gnd

a9 4. EASYTECH A}¢] EZ-RoboMaster

RoboMaster 2] A|¥-A}%(specifications)< X 13 Zt}.

u2bA, Bluetooth F4 &A1& AH&3te] ADC £E¢ INT/DIO ZEZF-H
ol £9 AA e PCE AFdte] &8 ZEIFS FF5AZE F Ath S, AHS
27} EZ - RoboMaster?] Input LEo| 42" Touch AME Z&&HA =W, 2
to]E{ 7} ¥4 02 Bluetoothol]l H<%o] % i1, Bluetooth:e ©] AZE Agd A&
2 "ol S8 mzagdd AgHoe] 8" . A%k EZ - RoboMaster

T Y 7}53 Input £E AF7t AstAolgts B4 Wxsta ok



¥ 1. EZ-RoboMaster A F-AFeF
CPU : Atmegal?28 Clock : 16MHz

Program Memory : 128Kbyte Flash Rom

Data Memory : 4Kbyte SRAM 16Mips A g%

Two 8bit Timer/Counter Two 16bit Timer/Counter

10bit obd®E 7 4 82 & (2424 Lego Sensor 241E JH7}5)

gxd Ad=2 6AGCQIEHHE 2419 ¥3) | UART(Serial 541) 2414

8X2 LCD, 3% LED W% DC Motor X E 4a14

Step Motor £E 2218 | Al Motor £E 2x12(317] A A 7}5)

RC Servo
Z 2344 (SRF04) 2 9] A M A (GP2 Series) | 71&7] 74 AA
B A Al A (CmuCam) Compass A4 (R117-COMPASS)

N

F&x A (ADXL202)%5 9] ¢lE o] ~

g A A (Touch, Light, Rotate, Temperature)2}¢] <€ # o] ~

RF | Bluetooth Ethernet IR USBE2 =€l

2.3 Phidgets

202 Calgary W89 Saul Greenberg ¢ Chester Fitchett 7} ¥ 7}

walo] A Ao 2 wujE 1 9= Phidgets(Physical Widgets)S AF&2F=
stdg Gl 554 A AAE AA T F UA 3L LEGO AR RCX ¢ mizt
72 API & Aoz Z2adds gA & 5 dA @oH[12,13]. 2% 5

+ ©|¥3 Phidgets 9] 74& YERITH



. n Ds %
| GlabServo and its motors "o wem

GlabPowerBar-Note the
USB connection and the
circuit board just visible
inside

(Wigital oyg| “ONNCCOrS
connector_ - 5

| |
alog sensors:  Digital in:
various

switches

a4

AgAE 1 G A S 2ol

o|~E Al AFEH= APl =

[>

o]

it

)?}ab]-nt;lfa::eKit ang a host of sensors,
switches, LEDs and solenoids that can
be connected to it

5. Phidgets 74 &4

" 59 & FA s ol&dte] =8 AEA

o] 83}y Software interface & A3 t}<,

X4 ZREZE AZAse] ALesd "o}l 3R % Phidget ¥4 4 ZEE

22 A48 WRe] Ea4ke] Aot wer),

Physical interface

Physical designer

Primitive
device components

based

|Microccntroller-
circuit board

The Physical Device

wire protocol

End user
Software interface

Programmer

ActiveX
control

Phidget-specific
COM object

Phidget Manager
Communication layer

Computer software

1Y 6. Phidget Architecture



A 37 ALY F4Y BEFE ¥

3.1 553 A FA 44

RCX ¢ EZ - RoboMaster & ©o]&3F W2lo] WAld @de H43517] 95|

AFANAME I8 7oAt T F5H TA HA(Active Sensing Unit, ASU)

rh

A A AZSFTH9,10,11,15,161. ©] FA= AR ¥ A2 2E, 24

i

o

2] 2&, Bluetooth 541 EEZE FAHO Atk & AFoA A ASU & 2
o wet Input LES] g4 o] 7hs3slH, VP 29 &4/ (Dynamic Viewing)

o] FSFHES AEE MG £olsge RAUD BN Wohe Aoke] B

a3 7. Active Sensing Unit(ASU)

3.2 %3 AA FAY FAHLL:

3.2.1 AH&A 49 AT 2E



g Bgdl= o2 77 el AR oR vheset THE
g w23 77k @ B A E(Tangible Objec)E ©]-&8 AHE-

ZF 4= "ol QItH[17,18,19]. 74 QLB AE = EHSZE AR(Augmented

o 1
ARS8 Al EEL 9 RolA et o] VP A|2H TP R HES vh¢
2 FEFEsto] HES 59 AHE #EHS o] st HHo] dojyEE 3§}
= "ot
Mouse Click
-

State Window

Mouse Click

State Window

oz A4y eBAES dFd T4 @A AAASUe o7 AR}

] 2% Z} Touch A& VP 29| 7}

HED AZAA VP A 2=Ho=Z S0]2 = Touch AAZES s ofH HEQ]
L

ste] olo] et fHo] YolES s wholth



a9 9. AFE2E 9E A 2E (ASU)

a2l a2¥ 103 #Zo] ASU o F 718 ZolxEg FAste] zZ4zk VP Ed o
Translation ¥ Zoom In/Out ©] 7}s3t=5 A Y. 29 s, 449 AlE
A A8 gho] Ald g dfo] HeA ad" 118 Zo] et Test Bed & 753t
of glskqlth. HE Alo] FiE&& ASU o dZ2d 2 ®HA Touch AA7F =3H
SAE UEHdTh ofgf AMAE o FAE TS F R xol2Ho HHE UE
At

a3 10. ASU 9] Joystick A A
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MMA7260Q &= 3

Errm

Microcontraler

= Al

7} Al o] Al F-AFS(specifications)2 X 23 ZtTh.

T 2. MMA7260Q A|F-AFok

Accelerometer - MMA7260Q Applications

1 Three—-axis accelerometer on a | 1 HDD MP3 player: Freefall

single IC chip detection
1 Selectable Sensitivity 1 Laptop PC: Freefall detection,
(1.5g/2g/4g/6g) Anti-theft

1 6X6X1.45mm Ultra small chip | 1 Cell phone: Image stability,

scale package text scroll, motion dialing
1 Low—-Power<0.5mA Sleep 1 Pedometer: Motion sensing
mode:3uA 1 PDA: Text scroll

1 High sensitivity(800mV/g@1.5¢) | 1 Navigation and dead reckoning:

1 Fast turn on time E-compass, tilt compensation
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J21 02 VP A

o Reserved & Al57F AAH 02 S0]0 1 QEXE YeRT]

BAE MM Test =202

| Z | Resarved |
TGE'_ _3'3U _G'ED_"'""" I
494 348 510

a8 14, #AA 912 25 Test Bed

o]z g zpA <124 EEo o] 99 = Angle X, Angle Y, Angle Z %<
7}A 1
0 0 0 0
Ry = 0 cosX —sinX 0 (3.1

0 sinX cosX O
0 0 0 1

[ cosY 0 sinY 0
N 0 1 0 0
By =1_in¥ 0 cosY 0 (3.2)

0 0 0 1

cosZ —sinZ 0 0
_|sinZ cosZ 00
0 0 01
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(8.1, A(3.2), AB.3)F} 2 x Fol v JAFH, vy Fol e AHPH, 2
ol diE dAES A4z FAL = ok o] FAZe] Fe Wi IAFHE

1 o

Homogeneous Transformations 2ol 2] A3} [31]

R= R,RyRy (3.4)

(3.4 thdatd

cos Zcos Y cosZsinYsinX—sinZcosX cos ZsinYcosX+sinZsinX 0
R— sinZcos Y sinZsin Ysin X+ cos Zcos X sinZsin Ycos X — cos ZsinX 0
—sinY cos YsinX cos Ycos X 0

0 0 0 1

(3.5)

4EH)S 2 xyz Fo Ug 31 e FE £ Aok 0@ T A9
A@5)9 ola VP 2de Hd AU SA% 1d 1504 e o] AL
e A4 go] mEA Fakm WY Al WAHe] Holy AAYY(Data

scaling) & &8 7I&EE & BAS 3 FAoh

XE

Hole ~A1E & bols ~AYE =

ag 15, 7SR AA G =AY
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o

ARl B AT A= ol 2ALHS T3 v HHE tolHE

T ANy A7Ee THEE AME ARRE] VP 7MY Bd 333 Jgs] dA|s)
T MR #e 2UE PEJU o Bt 22 JIEE AN E AFESHE d 2

3.2.3 Bluetooth ¥4 54 2 &
Bluetooth & Z+31(0.5 HHkelx]), A#H3F 714, 2L A= A2 (100mW)E

.

FOE, FU€ PC 5 22 FUHAE, EHA A= IJEE, 7|} FHA
At 2 FY9(10m~100m)W e ¥4 AZA(Radio Link, 2.4GHs ISM Open

Band)= 9%  &uel  TIeHd 4 ARgeln26]. 2 dTelAE

EZ-RoboMasterol /]  A}83F Bluetooth AIR Bridge Single & A}&3}eitth

Bluetooth AIR Bridge Single 2] A &A% (specifications)= ¥ 33 Zt}.

¥ 3. Bluetooth AIR Bridge Single A5-A}F

A EAE AR R
Frequency 2.4 GHz ISM Band
Access Range dd-F37F 80m
Speed 1Mbps
Size 13.5X26X71.5mm

Windows 98SE, ME, 2000, XP(JTEIYL FHA] AH=

o0 2000017 #7)
Approvals CE, FCC, MIC

1 Network Access

Supported Profiles
1 Information Exchange
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2
W oA £ Aol 4AE 55E 24 4] A28 BE AN dHolgHse 3

163} Zo] o] # 3+ Bluetooth FA%541 EEo] 23] VP Al2=dlog HAEHr}

falt)

1Y 16. Bluetooth 541 25

a% 172 Bluetooth 521 EE9 §4 37 A4 VP Engine &2 Bluetooth

Al Egel os dolH7t dEHs Egolth

Serigl 24
SerlPort  BoudAate Dats Bit Stop Bt _ Partty

[COMT =] [5F =] FET ] [TET =] Fone =]

E H=SE - example?
mE HEE 20 ES2H

D > =88 %
HexCode : 50 04 FF FE FF FF 45
HexCode : 50 04 FF FF FF FF 45
HexCode : 50 04 FF FD FF FF 45
HexCode : 50 04 FF FF FF FF 45
HexCode : 50 04 FF FB FF FF 45
HexCode : 50 04 FF FF FF FF 45
HexCode : 50 04 FF F7 FF FF 45
HexCode : 50 04 FF FF FF FF 45
HexCode : 50 04 FF EF FF FF 45

Haowinda « EN Mid CF - COF EF AR

1% 17. Bluetooth 541 25 Test Bed
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3.3 %4 FAAZAE ol & 5%

AHEZE7E ASU 9] Touch AIME AA AFe] HEHR Zo] FE1 ASU &
5] HA171H Bluetooth &4l EEe o3 VP <zle] Ag=Hi VP AxE 21
S WEsEte] AREA 18 A BREH AR Q1A BE A VP RHEo HEC]
=8A 3 7150 FAEH, VP Bdo] 3L A "Hrk 19 182 ol &

4 2AGAE o] 48 548 veharh,

Bluetooth
Frotocol

[ Bluetooth E4l B & ]

Serial Serial Serial

Protocaol Qy Protocol
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A4 24Y F2FAE 71 FUE AAAF HIAF

4.1 7329 AA

A& 2D (product model) BA-& 7HIAIZ F5of] o
AFELes AFS olF= FEE2 7ItEdA R, Ad = A4 B £95
H, 2EE 7] ¥ #A(assembly structure)9t 71784 &% (kinematics)ol
o

B AuE EFEGH5]. PESO] 9 715 BEe BE CAD AZEFOIE o

g3t AAEL 2, AE %ol tF Beld AFEFL ATE B(soft
mockup)el EAFHE B¢, AFG AH41S BBl V)5 mDL AT F 9

o
o
o AdE TItERE o 7HA] dEe o E A A ¢ oy 2 AT

oM g3t A%l 42 VRML £Ro = Addrt

4.2 7% A EHIA 2d A

A
rlr
N
off
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offt
o2
fuj
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oxl
f
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o 715 AEHeM, 2eln AFE Y% W7k 2 ASH B 53 e AFANL

4.4 YAH ATz

B AFoNMe AR Ftog B ¢ dARS “7A s YA
HMD(Head Mounted Display)E& &3t 4AA AlztstE adsigiey. £ A+
ol A3 HMD & t]2ZAAY Vietor SX-1 ©|t}. Vietor SX-1 2] AlFAFF

(specifications)< ¥ 49 7t}

% 4. Vietor SX-1 AlF-ARF

Optic Natural See-Through (Spherical Lens use)

Resolution 1.3M Pixels per each eye (SXGA : 1280x1024)

Screen Size 80 inch at two meters (FOV is 45deg of diagonal)

Function Screen mute function / Audio mute function

Analog RGB from computer standard format

Video Signal DVI from computer standard format

Composite is NTSC or PAL

Operation Temperature is ~10TC to 60T

condition Humidity is Max 95%RH
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¥ 5. MP3 player 7|5 24

Event

Action/Activity

Stereo Button

Click

¢l ON/OFF

Pause Button Click

A MP3= A4 = A HE

(toggle:=ot oI WE)

Mode Button Click

e dgks fg g7

+ Button Click =% =7F

- Button Click =F a
1 MP3 ®Eirpea A

» Button Click 1 FM E=:F35 57 ths Ao W
1 RE Addigys 2= A

<< Button Click

1 FM REFSE g, ofd A% 3
1 2E Agiold BE A

Hold Slider Click

3717 Al MP3 Play, Mode Select, FM Radio

1% 24. MP3 player 7|5 Al&E#o]A
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6= PMP 9 75 Ed& yehllz I¥ 255 PMP 9 7]5 A& &

¥ 6. PMP 7|5 22

Event Action/Activity

On/Off Slider Click A9 ON/OFF

+ Button Click =% 57t
- Button Click = A

Back Button Click ol TAR olF
A Button Click A W7z olF
¥ Button Click of w3 E o] F

<< Button Click 1 old #9494 AR
1 o] o]u]A| Display
1 O3 AR
» Button Click 1 e 53 AR
1 Y+ ol" A Display
Ok Button Click e
Hold Slider Click BE WEYS T AR/EA

PMP 3714 BE : MP3 A’ =4 A28, AR H 7]

%™ 25. PMP 75 AlEd oA
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a3 27. MP3 player Buttons

a8l PMP & 29 28¢F Zo] 12709 &3 v E(volume up, volume down,
play/pause, back, a, Y, », << ok, menu, tool, recording HE), 2712 &g}o]

] (on/off, hold)E zt=t},

12709 %57 WE, 279 2etolg

¥ 28. PMP Buttons
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FiP Buttons

MP3 player Buttons
a9 30. A% 29 Buttons
554 #A FA9 Input ZEE MP3 HE F7-E, PMP HE
il

2sha E 73} 2ol

td

Touch AMES 7} Touch AAE& MP3 2@ PMP

i x
9ol 7 MES B AR

® 7. A% 22 HEH ASUY Touch AlA A2

MP3 player Button | Touch AlA] PMP Button Touch AlA
Stereo Button Touch 1 On/Off Button Touch 1
Pause Button Touch 2 + Button Touch 2
Mode Button Touch 3 - Button Touch 3

+ Button Touch 4 Back Button Touch 4

- Button Touch 5 A Button Touch 5

» Button Touch 6 Y Button Touch 6
<< Button Touch 7 << Button Touch 7
Hold Slider Touch 8 » Button Touch 8
Ok Button Touch 9

Hold Slider Touch 10
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