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Design and Implementation of Tangible Interface Using Smart Puck System

Seon Hui Bak*, Jeong Bae Lee*, Jeong Ho Kim*™*, Hee-Man Lee ****

Abstract

In this paper, we propose a novel tangible interface system whose system does not use the
expensive hardware is introduced. This proposed tangible interface is used on the table top
capacitive multi touch-screen. The tangible interface apparatus which is called smart puck has
sanguine arduino compatible board. The board has a Cds photo-sensing sensor and the EPP8266 WiFi
module. The Cds sensor decodes the photometric PWM signals from the system and sends
corresponding information to the system via TCP/IP. The system has a server called MT-Server to
communicate with the smart pucks. The tangible interface shows reliable operation with fast response

that is compatible to the expensive traditional devices in the market.
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Table 1. TUI application [7][8]1[9]1[10][11]

Domain Description Upeltez]
Example
Utilized as digital
’ Information media used for
Manipulation storage of digital
information
Utilized as variety
5 Information multimodal
Visualization representation method
and input system
Utilized as modeling
Modeling and an_d smulatlon object
3 simulation in mixed form of
physical and digital
environment
Integrated Utilized as authoring or
system .
4 controlling complex
management system
& control Y
Utilized as the
5 Education, technology tools for
Entertainment programming in
elementary education
Cooperative Utilized as
6| . : .
joint project collaborative task

[Il. The Proposed System

1. System overview
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Fig. 1. Tangible Interface System Overview
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2. The operation principle of the system

THT APIE 2 AT GHA s A BA HaE
golo] el &ef Fom HAF A& Al=Ho] gt 8
T FAol PWM 4125 Bty PWM a2 BhaL of v
ofMAE HolF = AJzte] Aojel| oja] ArS Qlmg It of
A 71 el g Tetel AR AvtE He 2] ZaAN

o} WiFi 2 FAXNE 7H4 3 =

[
>
[
uiit}
o
fu
d
=
=

FANFE =58t A9 ALy ofolt] AH} =3 FHE
MTHMH 2 Agstar MTAHE o2 A taZgo] REo|
A58t Fig. 2v HAE QlET o]~ AJ2=Ele F2 A5
agoR g Bloty. WA Z7he] AntE HE MTAH
SeloldER A4S a3t MTAHE 23S wolso|u
ACK 2155 HUET ArtE 38 gold & tjaEd ol
SEEon UaZygoe] RES HX T X0 PWMOR ¢z

= FANZE Btk ArlE
Hol ARE W MT AH

Eelo] BEd HE Bt fgadye] ES FUF ARE
E}X gk 2o FHo] 8-S 3}

o

MT Server Display Module‘

Connection
R - =
Request
ACK
I -~
ACK
_—
Provide Display
PWM Decode PWM Encode
Information
Express Information

Verify Smart Puck’s ID

Fig. 2. The Operation Principle of the System

3. Design of PWM Codes
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Fig. 3. Encode PWM codes

(d) Code 3

4, Smart Puck

4.1 Sanguino Module

2utE e AR AR S & de AR of
Fo]% Sanguino®2E5S AHE-EI T Sanguinot oFFOlk: &
3 rpolas AESY REEM e A5 atmega X
ZAMQl ATmegab44PE 7| 202 A
I AEEY HEo| ARFS vk A
717} & Adso] vy 9-431tH[12]. Sanguino®E A0
opd=1 o] FAA7E FAE glo] HloR HuuE
PWM 4155 #x3}7 Hth. WiFi EEZ+ ESP82665 AHE-
3t9it}. ESP8266 WikFi E&-2 3.3V 54 Ao F23in
7HA ] Aol ulg- $-48lt} ESP8266 HE WikFi Soft
AP F2} WiFi 92, TCP/UDP tHlolH HES XY,
Serial2 oFfFo|iel AZAg th ofFo|kdlA AT WHolE
AFHA ZES AT 4 Al Fig. 45 Sanguino®E9]
glojolo|tt. ~nlE Ho] oo = A2 HE FAste] H
A sido] 2ntE Ho o3| whg-git), AntE 32 QutE B

=o] Wae Fd4 el

St} Table 22 wlo]
o

= Sanguino =&

Mo o

Table 2. Comparison of Arduino Board

Name Arduino Duemilanove Sanguino Arduino MEGA

Microcontroller Atmega 168 or atmega328 atmega6adp atmegal280

Speed 16 MHz 16 MHz 16 MHz

Flah Memory (program spage) 16K8 or 32KE 648 12868

RAM 1KB or 2KB KB 8K8

EEPROM 512 or 1024 bytes 4096 bytes

1/0 Pins (TOTAL) 20 32 54

PWM Pins 6 6 14
Analog In Pins 6 8 16

Serial Ports 1 2 4

12¢ YES YES YES

sP1 YES YES YES
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Fig. 4. Smart Puck Sanguino Board Layout

4.2 Implementation of Smart Puck Sof tware
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Fig. 5. Smart Puck Response Code Format

4.3 Decode Data
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Fig. 6. Decode State Diagram

5. Graphics Module and Multitaction Server

5.1 Display Module
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struct Info
{

int puckID;
int centerX;
int centerY;
int touchID[3];
int touchX[3];
int touchY[3];
int blinkCount;
DWORD dwTime;
DWORD lifeTime;

}

Fig. 8. Touch Information Data Structures

5.2 MT Server
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Fig. 9. MT-Server Response Code Format

[V. Experiments

AT A ARMEE AWLE 9 A|2HS G4H|E w2 7
9, Intel®) Core(TM) i5-4570 CPU, w#¢l &g
4.0GB, 1071¢] €] ¥JAEE A28 4= 9= IRM Multitouch
Digitizer Aol A F+&8stal B|AE &19ith Fig. 10+ AntE
o] wpeaS AR o]de] R W EGS Hel Ao
o} 2ulE o] Alo|aE 3D TUHE ALt AntE I
of sigtell= A2 2l 3707F Ao = o] EAg ~
ntE Heol FAS A otk A E CdsE AHEERA
om Cds9 £%& Sanguino®=9] A0l =& E . PWM Al
S5 9|59 o] Folli= ESP8266 Wiki RES Eato] 2o of
ojt]¢} s 5g FJRE AWE HES s Hrh

Fig. 10. Smart Puck

NS 2ntE ol gk AsS Fotr 7] sk Fig. 113

o =
2ol @H= A% so] AP Stk o] Telzt s
el Gool 247] The ke He 2elEde 4% ol o
Fohs Tox e Hel FES S

Fig. 11. Application Contents Using the Smart Puck
Z 7 PColA AdPH = yiaZEYo] REL =4
A 17msHE0R g2y =git) dhdo] o} Fo|w

ol ol FE} 9l AS 8~10msHACR F2 G

T7F EEARE Aol dlolEE dFsts - 80ms 14
=

i
o

(Kl

¢

=2
o

2~
nn

AZEe A28 Algel aret 22t gt 4 9)
23 =

f
t} Fig. 12+ taZgo] 259 24 A

{ha} opFol
Fo AT BFHE AR A4S ST Jo tas
dlo] HEd vlald Ao A ARRFAoR PWM AEs
HUARE obFolle BEe] s A oR A Ao

AeA i +£20ms ) Wl 98 el

Millisecond
.
7 Iy

180 Y 4
v —

B 11 \
Vo
i \
oy, P £y L W ) ' \ vl U A
L) L) e = LSBT N
7 1 v (7 v i

%0
ol ; Mi11isecond
CEPLELL PSPPI PP S P
Fig. 12. The Time interval
j=) = [e) AN 2=
2 =RoA AAG ZERAS =7t sodyE

(N

JH

=1

lo s

)
IR}

o
o
30,
o

)
Mo -

Aoz ARE HEEA AILEE H 10749 HAE

code 0, codel & code 27FA] AF&E 4= 9lom Hf &8 A

$4 5% 1000ms AEolth,



52 Journal of The Korea Society of Computer and Information

ms
1200

1000 //
800 /
600

-

400

200

codel codel code2 code3

Fig. 13. PWM Code transmission time

V. Conclusions
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