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ABSTRACT

A Design and Implementation of the Extensible

Automatic Voice Service Platform.

Jong—-Won Kang

Department of Electrical and Electronic Engineering
Graduate School of Industry
Cheju National University

Supervised by professor Yung-Cheol Byun

Summary

The automatic voice system is a system that automatically guides and
informs people in public areas through speakers. This system 1is basically
designed to be used in public areas, but it can also be used to alert the
intrusion or unexpected actions in private places where personal documents or
dangerous items are kept, if added various types of sensors into that system.
In order to make a good use of this system in different environments, it
needs to be expanded. The pre-existing automatic voice system is relatively
cheap to install, but only set to be used in a specific environment, therefore
the system cannot be used and applied to different environments.

In this thesis, it divides the platform with sensor module, controller and
management program. By making the automatic voice system can be
expanded, complements existing system’s uniformity and loop. So it will be
able to apply various environments.

To examine the function of platform, human detector literally detects human

motion. Controller periodically monitors signal from the detector to adjust to

_Vi_



different environments. Through communicating with the manage program,
controller embodies and changes firmware to satisfy the user’'s needs.
Manage program provides GUI, so the user can choose a sound source by
the date, day, or time, and can also adjust the sensor and volume. The
system mentioned in this thesis can be used in many areas such as public

service, education service, weak-social class service, and civil service.
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ISP
PIR
FET
MCU
RISC
MPEG
SMC
IDE/ATA
SD
USB
ADC
UART
SPI
GPIO
MP3
PCM
CRC
HTML
GUI
PCB
DAC
UMPC

oFo)

In-System Programing
Pyroelectric Infrared

Field Effect Transistor

Micro Controller Unit

Reduced Instruction Set Computer
Moving Picture Experts Group
Smart Media Card

Integrated Drive Electronics/Advanced Technology Attachment
Secure Digital

Universal Serial Bus

Analog to Digital Converter
Universal Asynchronous Receiver Transmitter
Synchronous Peripheral Interface
General Purpose Input Output
MPEG Audio Layer-3

Pulse Code Modulation

Cyclic Redundancy Checking
Hypertext Markup Language
Graphic User Interface

Printed Circuit Board

Digital to Analog Converter

Ultra Mobile PC
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MCU Core - Fully 32-bit RISC architecture(ARM946ES)
- MPEG1/2/2.5 layer 2 and 3 decoding
- Window Media Audio decoding
Audio Functions - Ogg decoding
- Supports Software MUTE/Pause/Resume/volume
- Digital volume control
- NAND Flash/SMC interface
Storage Memory )
- IDE/ATA interface
Interface 3
- SD interface
- USB 1.1 Host controller
USB -
- USB 2.0 Device controller
ADC — 8 channel 10bit
0 ting Volt - Core 1.2V
era oltage
perAtie YORAEE 1 10 3.3v
- UART
Interface - 12C
- SPI
GPIO - 79 GPIOs
Interrupt - 25 programmable interrupt sources
- 4 programmable 32 bit timers
Timer - Interval mode or toggle mode, pwm mode operation
- Watchdog timer
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- Stand-alone MP3 Decoder
- 48, 44.1, 32, 24, 22.05, 16 kHz Sampling Frequency

MPEG o )
- Separated Digital Volume Control on Left and Right
[/II-Layer 3 )
) Channels (Software Control using 31 Steps)
Hardwired .
- Bass, Medium, and Treble Control (31 Steps)
Decoder o
- CRC Error and MPEG Frame Synchronization
Indicators
Programmable

Audio Output

) - PCM Format Compatible
for Interfacing

. . - [2S Format Compatible
with Common

Audio DAC
MCU Core - 8-bit MCU C51 Core Based (FMAX = 20 MHz)
Internal RAM - 2304 Bytes of Internal RAM

- 64K Bytes of Code Memory

Code Memory . \
(Flash (100K Erase/Write Cycles))

ISP - Download from USB (standard) or UART (option)

- Rev 1.1 Controller
USB

(Full Speed Data Transmission)

- MP3 Audio Clocks

Built-in PLL
- USB Clock
- MultiMedia Card® Interface Compatibility
Storage -
- Atmel DataFlash® SPI Interface Compatibility
Interface
- IDE/ATAPI Interface
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General-purpo ) )
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- SmartMedia® Software Interface
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Timers/Counte .
- Hardware Watchdog Timer
rs
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- Power—-on Reset
Power
- Software Programmable MCU Clock
Management
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