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High Level Architecture
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Robot Introduction

From KTEAM company.
30x30 cm size
16000 shaft encoders



Robot Advantages

The robot suits our project because of:
Size: small enough to go through shelves

Programming: using methods that are an
abstraction of the low level functions

Sensors: Used for Waibllowing and obstacle
detection

Noise: moderate noise at low speeds
Shape: Easy to mount RFID reader on top



Shelf-following Method

Follows the shelf length
Takes a 90 degree turn
Follows the shelf width 1
Takes another 90 degree turn
Follows the shelf length

Takes a 180 degree turn-{urn)




Sensor values
Incremental pulses
Position mode
Speed mode

Getall IR
sensor values

Front sensors
detect obstacle

Robot stops
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Robot turns
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Robot Position
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Moving Out Side Shelves

Light Dependant Circuit
Tape Following Method

Start
Stop
Navigating around the library



Light Dependant Circuit

Scenario 1
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Light Dependant Circuit

Soldered Circult

Secodary circuit provides 3V or OV to the
robots analog input

Secondary Circuit



LED Circuit

To reflect light to the sensor circuit
%ZDl AET AA Ol AAO O4AD,




Tape Following Method

Start
Stop
Navigating around the library

Eg: Stop PatlA



Tape Following Method

Two Light Dependant sensors are installed
under the robot

LED circuit to reflect light to the LDR
Difference between
them is equal to wid
of tape = 4cm
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Tape Following Method

How It works

On Black Tape
The incident light not reflected to the LDRs

Outside Black tape
The incident light is reflected to the LDRs




Tape Following Method

Seven Scenarios
Both sensor On Tape
Both sensor Off Tape
Right sensor off tape
Then Left Sensor Off tape
Left sensor off tape
Then Right sensor off tape




Tape Following Method

On tape

Motor speed right equal to motor speed left
Off tape
Follows the Wall Following Method

During Loop
Generates Error
Robot Stops




Tape Following Method

Right sensor off tape
For aligning on straight path

Increase right motor speed to get back to path
Then left sensor off tape

For aligning on sharp bends

Left motor reverse, right motor speed increase to get
back to path




Tape Following Method

Left sensor off tape
For aligning on straight path

Increase right motor speed to get back to path
Then right sensor off tape

For aligning on sharp bends

Right motor reverse, left motor speed increase to get
back to path




Tape Following Method

Program in C (o)
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Tape Following Method

Start
The librarian keeps it on a initial location
4EAT Al EAEO O3 0A0006 11
Robot is automatically moved to shelf 1

Stop

After last shelf, the robot is automatically guided to
the librarian desk

Navigate around library
To find misplaced books
Exact location
Discusses in Future Improvements



Communication with

HyperTerminal

Communication with HyperTerminal is done
between two devices:

Base station: the PC
Robot



Communication with

HyperTerminal

From the base station:
3AT AOOOAOOS OECT Al O ¢
2AAAEOA OEA Ol AT 060 AT 1
From the Robot:
Send the coordinates to the base station
2AAAEOA OEA OOOAOOO6 Al



Communication with

HyperTerminal

The base station uses the HyperTerminal
OEOI OCE *AOAG6O 2040 |
RXTX Is a package that uses Java classes to
access COM ports.

For the class responsible of receiving data, a

Thread is running all the time reading out data
from the COM port



Communication with

HyperTerminal

Communication Protocol:

To distinguish between each field sent, a delimiter
IS used.

AEA AAI EI EOAO OOAA EIT
this character is received (from base station or

robot), the data preceding this delimiter is stored
In the correct variable.



RFID Reader Design

Research on RFID systems
RFID reader and tag
Frequency and Standard
Active and passive tags
Antenna design
Anti-collision RFID reader



RFID Reader Design

KVL and KCL does not apply
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RFID Reader Design

Signal amplifie 13.56 MHz crysta
oscillator
Antenna coil
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Purchasing RFID Reader

EPC Gen 2 standard

Ultra High Frequency (UHF)

MC9090G RFID reader
High read range (3m)
Anti-collision



