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Thesis Title Augmented Tele-Robot Control using PDA
Thesis Credits 12

Candidate LC. Khanchai Kingkangwan
Thesis Advisor Assoc. Prof. Dr. Siam Charoenseang
Program Master of Science
Field of Study  Robotics and Automation
Faculty Institute of Field Robotics
B.E. 2551
Abstract

This research presents a design of an augmented control for a mobile robot using PDA
via wireless communication under the Microsoft Windows Mobile operating system.
The system is specially designed for non-expert users to control the robot with fully
graphic display for sensor fusion. The computer server combines augmented data of
sensors with video streaming and sends data packet to PDA. Furthermore, target
tracking and distance estimation with single camera are implemented. The system is
also able to detect human movement using image processing. Moreover, fuzzy system is
implemented to enhance the performance of robot for obstacle avoidance. The results
indicate that the proposed system assists user to control a mobile robot more effectively
and intuitively.

Keywords: PDA / Mobile Robot / Computer Vision / Augmented Data / Image
Processing
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GUI = Graphic User Interface

3D = ' 3 Dimensional

PDA = Personal Digital Assistance
(0N = Operating System

PWM = Pulsc Width Modulation
GDI+ = Graphic Device Interface Plus
TCP/IP = Transmission Control Protocol
UDP = User Datagram Protocol

I'c = Inter-IC Communication

INT = Interrupt

EN = Enable

Dir = Direction

RGB = Red Green Blue

BRGA = _ Blue Red Green Alpha

CcoA = Center Of Area

ROM = Read Only Memory

RAM = Random Access Memory
P/Invoke = Platform Invoke

IEEE = Institute of Electrical and Electronics Engineers

WEP = Wired Equivalent Privacy
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2.9.4 Location-aware visualization of a 3D world to select tourist information on a

mobile device [4]
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2.9.5 Implementation of an Augmented Reality System on a PDA [5]
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Program
Vector No. | Address® | Source interrupt Definition
1 0x000"! | RESET External Pin, Poweron Reset, Brown-out
Reset, and Watchdog Reset
2 0x001 INTO External Interrupt Requestd
3 0x002 INT1 External! Interrupt Regquest 1
4 0x003 TIMER2 COMP Timer/Counter2 Compare Match
5 0x004 TIMER2 OVF Timer/Counter2 Overflow
6 0x005 TIMERT CAPT TimeriCourtert Capture Event
7 0x006 TIMERT COMPA | Timer/Countert Compare Matsh A
8 0x007 TIMER1 COMPB | Timer/Countert Compare Match B
- g 0x008 TIMERY OVF Timer/Countert Cverflow
10 0x008 TIMERD GVF Timer/CounterQ Overflow
11 Ox00A SPI. STC Serial Trnsfer Complete
12 Ox00B USART, RXC USART, Rx Complete
13 OxD0C USART, UDRE USART Data Register Empty
14 0x00D USART, TXC USART, Tx Complete
15 0x00E ADC ADC Convergion Camplete
16 OxO0F EE_RDY EEPROM Ready
17 Ox010 ANA_COMP Analog Comparator
18 Ox0t1 ™I -Two-wire Serial Interface
18 Ox012 SPM_RDY Store Program Memory Ready
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1. If obstacle distance is Near and direction is Left then robot direction is BigRight else
2. If obstacle distance is Near and direction is Center then robot direction is BigLeft else
3. If obstacle distance is Near and direction is Right then robot direction is BigLeft else
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7. If obstacle distance is Far and direction is Left then robot direction is Center else
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8. If obstacle distance is Far and direction is Center then robot direction is Center else

9. Ifobstacle distance is Far and direction is Right then robot direction is Center
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