Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 20 No. 9, pp. 47-53, September 2015 http://dx.doi.org/10.9708/jksci.2015.20.9.047

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
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Fig. 1. Tangible Interface System Overview
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2. The operation principle of the system
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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
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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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Fig. 7. Images for PWM Signal
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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
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Fig. 13. PWM Code transmission time

V. Conclusions
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