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PREFACE

It is almost known that the world is nowadays beimye dependent in the computer than the
human manpower. Today in the developed countriee tian 90% of the job is done by
automated system and this is due to the accuratipbility and versatile nature of the
computer. In the developed western countries maiy factories, nuclear plants,
communication centers all of them are under tharobof the computer because that’s not
the place where human hand can reach up. To adtuttrer mile for this step we have
presented an automated number plate recognitiorg umitomatic line tracking robot. The
project is based on image processing technologyysepular software MATLAB.
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ABSTRACT

The ANPR (Automatic Number Plate Recognition) usiAgR (Automatic line
Tracking Robot) is a system designed to help imgation of number plates of vehicles.
This system is designed for the purpose of therggcand it is a security system. This
system is based on the image processing systers. sigiem helps in the functions like
detection of the number plates of the vehicles¢cggsing them and using processed data for
further processes like storing, allowing vehiclgoss or to reject vehicle. This system also
helps to conduct the graphic images of the vehiglegeh can be further stored in the
database in text format reducing size of data tstbed.
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OBJECTIVES

To be familiar with image processing techniquedetection of Number plate area.

To be familiar with OCR.

To be familiar with MATLAB software.

To interface hardware using parallel port of thepater.

To develop a line tracking robot which can movea iguided track and detect the closed
door using IR.

To be familiar with Microcontroller and related cpanents for building automatic
robot.

To know assembly level programming language andament it in ALR.

8. To develop a security system.

agrwnE

o

~



ANPR BASED SECURITY SYSTEM USING ALR Pag|2

INTRODUCTION

Massive integration of information technologiesoirdll aspects of modern life
caused demand for processing vehicles as concepsalrces in information systems.
Because a standalone information system withoutdat§t has no sense, there was also a
need to transform information about vehicles betwdee reality and information systems.
This can be achieved by a human agent, or by dpateligent equipment which is be able
to recognize vehicles by their number plates ineal renvironment and reflect it into
conceptual resources. Because of this, variouggngiion techniques have been developed
and number plate recognition systems are today ulsedarious traffic and security
applications, such as parking, access and borahratpor tracking of stolen cars.

In entrance gate, number plates are used to igetht vehicles. When a vehicle
enters an input gate, number plate is automatigaitpgnized and stored in database and
black-listed number is not given permission. Wherehicle later exits the place through the
gate, number plate is recognized again and pairédtie first-one stored in the database and
it is taken a count. Automatic number plate recbgnisystems can be used in access control.
For example, this technology is used in many congsato grant access only to vehicles of
authorized personnel.

In some countries, ANPR systems installed on cgumirders automatically detect
and monitor border crossings. Each vehicle candggstered in a central database and
compared to a black list of stolen vehicles. Irffizacontrol, vehicles can be directed to
different lanes for a better congestion controbusy urban communications during the rush
hours.

Automatic Line Tracking Robot (ALR) is used in ttpsoject as a vehicle which
contains circuitry for moving in a guided trackwlill have mechanism to detect the opened
and closed door. It also will have capacity to parthe given parking area.
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2.1 System Block Diagram

System Block Diagram

ALR

) — \Web camera .
[as vehicle] Capturing

Conditioning

Detection

Segmentation

Identification Template

Door Control «— Parallel Port -

Fig. System Block Diagram

Description:

The system is developed as a security system. &hiele is a Automatic Line Tracking Robot
(ALR) which contains number plate. The webcamtiedi in the door and when ALR comes in
front of it, it detects and captures the image bRAalong with the number plate. The computer
loaded with MATLAB software processes the image aades the number plate in text file
along with date and time. Then it sends commarghtallel port of the computer and with the
circuitry along with parallel port, the door is oel. When vehicle enters the gate, it closes the
door.
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2.2 Image Processing and MATLAB

2.2.1 Matlab

Matlab is an abbreviation of Matrix Laboratoryidta popular Mathematical
Programming Environment used extensively in Edocagis well as in Industry. The trick
behind Matlab is that everything is representeithéform of arrays or matrices.
Mathematical Operations starting from simple algelorcomplex calculus may be
conveniently carried out using this environmente Tirain use of Matlab in Software
Development is Algorithm Design and Developmentd€developed in Matlab can be
converted into C, C++ or Visual C++.Additionally k&b may be called as ActiveX Object
from still higher level languages like Visual Basatc.

2.2.2 Image Prcessing
Image Processing generally involves extractionseful information from an
image.This useful information may be the dimensioinsn engineering component, size of
diagnosed tumor, or even a 3D view of an unborryddd® main areas of application of
Image Processing are Bio-Medical, Engineering, ®u@lontrol, Face Detection , Traffic
Control etc.

Block Diagram of Image Processing Steps

Source Image * Formatting
Conditioning Observed Image
Labeling Conditioned Image
Grouping |° Labeled Image
Extracting Grouped Image
Target Image }‘7 Matching 1« Extracted Image
il
Templates

Fig. Image processing Steps
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2.3 Algorithm

2.3.1 Algorithm for ANPR system
Input image from webcam.

Convert image into binary.
Detect number plate area.
Segmentation.

Number identification.
Save to file in given format.

ogahkwnE

2.3.2 Input Image from file.
1. Capture image from webcam..

2. Store the captured image into a image file forhfertprocessing.

2.3.3 Convert image into binary.
1. Identify the intensity of the image.
If image intensity = high
Reduce intensity
Else if intensity = low
Increase intensity
Else
No change.
2. Convert image into grayscale.

3. Calculate appropriate threshold value for the image

4. Convert the image into binary image using the dated threshold.

Pagl®
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2.3.4 Detecting Number plate area
1. Fill small holes including numbers of Number platethat number plate area will be

large to isolate from figure.
2. Determine width and height of the image.
3. Scan each pixel of line counting number of whiteets in the following system,

If number of ‘white’ pixels < x; pixels beme ‘black’
Else; no change
If number of ‘white’ pixels > y; pixels becomeldgk’
Else; no change
The value of x and y may be changed accordingntlage intensity and plate area.

4. Use the step no. 3 for both horizontal and vertiagdction.
5. Check number of possible areas.
If number of areas > 1

Select suitable area
6. Logically AND with binary image obtained aConvert image into binary”

algorithm.

7. Crop the required area.

2.3.5 Segmentation
1. Filter the noise level present in the image.

2. Clip the plate area in such a way that only numbépdate area extracted.
3. Separate each character from the plate.

2.3.6 Number identification
1. Create the template file from the stored templiatages.

2. Resize image obtained from segmentation to theddimmplate.
3. Compare each character with the templates.
4. Store the best matched character.

2.3.7 Save to file in given format
1. Open a text file in write mode.

2. Store the character obtained from the number ifiegion process to text file in given
format.
3. Close the file.
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2.4 List of all the functions and headers used in theode

2.4.1 Inbuilt functions of Matlab used

clc: Clear Command Window

clear -Remove items from workspace, freeing up system mgmo

Clear all - removes debugging breakpoints in M-files and teilizes persistent variables.
Imread - Read image from graphics file.

Rgb2gray - Convert RGB image or colormap to grayscale.

Graythresh - Global image threshold using Otsu's method.

Im2bw - Convert image to binary image, based on thresAdid output image BW replaces
all pixels in the input image with luminance greatean level with the value 1 (white) and
replaces all other pixels with the value 0 (black).

Imfill - Fill image regions and holes.

Double - Convert to double precision for arithmetic ca#tidn.

Size- returns the sizes of each dimension of an imageaitrix a and b.

Mat2cell - Divide matrix into cell array of matrices.

Save- Save workspace variables to disk.

Medfilt2 - Performs median filtering of the matrix A using thefault 3-by-3 neighborhood.
Fopen -Open file, or obtain information about open files.

Bwlabel - returns in num the number of connected objectsdan BW.

Bwareaopen -Morphologically open binary image (remove smalecks).

Max- Largest elements in array.

Min - Smallest elements in array.

Edge -Find edges in grayscale image.

Find - Find indices and values of nonzero elements.

Zeros - Create array of all zeros.

Islogical - Determine whether input is logical array.

Resize -Resize image.

Load - Load workspace variables from disk.

Corr2 - 2-D correlation coefficient.

Fprintf - Write text to device.

Isempty - Determine whether array is empty.

Fclose -Close one or more open files.

Imshow —Display image.

For Webcam:-
videoinput- Specify the adaptor name and resolution

preview - View webcam interface and video demo the webcamrdime.
getsnapshot- Store the image of that instant into the varialagadn a matrix

For Parallel Port:-

daghwinfo,digitalio,addline - for initializing the parrallel port.
putvalue - puts the value to line number of the DIO configuped.
getvalue - will get the input valuerom parallel port,
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2.4.2 User Defined functions of Matlab used

Main () — This is the starting function from which all othezqgired functions are called and
loads image to be processed.

convertBw( ) - Converts the RGB image into black and white usipygyapriate threshold
value.

hSmearing( )- It counts number of connected white pixels ini#amtal direction and
converts the pixels into black if the number of telpixels doesn’t lie within the
range.

vSmearing( )- It counts number of connected white pixels intiat direction and converts
the pixels into black if the number of white pixéisesn’t lie within the range.

Clip() — Clips required part of the image

createTemplates( ) -Create a template file from the stored templdés fin the given size so
that it can be compared with the resized numbee glaracters.

Ocr( ) — It identifies the numbers extracted from the nungdate and saves the number or
character into text file.

Identify() - Identifies extra disturbances and lines.

sameDim( ) —Resizes the extracted characters into the sinétasmplates.

readLetter( ) - Computes the correlation between template and inpage.
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2.5 ANPR Algorithm

2.5.1 Plate Area Extraction:

Plate region extraction is the first stage in #igorithm. Image captured from the
camera is first converted to the binary image iimg] of only 1's and 0’s (only black and
white). by thresh holding the pixel values of Cafi) for all pixels in the input image with
luminance less than threshold value and 1 (whate@li other pixels. Captured image (original
image) and diarized image are shown in Figure dd)1(b) respectively.

(a) Captured image (a) Plate region

(b ) Binarized image ( b) Image involving only plate

Fig. 1(a) Original Image, (b) Binarized Image Fig. 2 (a) Plate region, (b) Image involving
only plate

The binarized image is then processed using sontleosie To find the plate region, firstly
smearing algorithm is used. Smearing is a methothibextraction of text areas on a mixed
image. With the smearing algorithm, the image @&pssed along vertical and horizontal runs
(scan-lines). If the number of white pixels is l&s3n a desired threshold or greater than any
other desired threshold, white pixels are convetddalack. In this system, threshold values are
selected as 10 and 100 for both horizontal andcaégmearing.
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If number of ‘white’ pixels < 10 ; pixels become ‘lack’.
Else ; no change
If number of ‘white’ pixels > 100 ; pixels becomeblack’
Else ; no change

After smearing, a morphological operation, dilatienapplied to the image for specifying the
plate location. However, there may be more thancamelidate region for plate location. To

find the exact region and liminate the other ragicsome criteria tests are applied to the image
by smearing and filtering operation. The processeje after this stage is as shown in Figure
2(a) and image involving only plate is shown inW¥g2(b).

After obtaining plate location, region involvinglgrmplate is
cut giving the plate as shown in Figure 3.

35 AG 1799

Fig. 3 Plate Image

2.5.2 SEGMENTATION:

In the segmentation of plate characters, licenatepé segmented into its constituent parts
obtaining the characters individually. Firstly, igeeis filtered for enhancing the image. and
removing the noises and unwanted spots. Thenahlajperation is applied to the image for
separating the characters from each other if tlaeaciers are close to each other. After this
operation, horizontal and vertical smearing ardiaggor

finding the character regions. The result of tieigreentation is in Figure 4.

\ i

Fig. 4 Locations of plate characters

The next step is to cut the plate characters.dorge by finding starting and end points of
characters in horizontal direction. The individaharacters cut from the plate are as follows in
Figure 5.

RISAGI7989

Fig. 5 Individual characters
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2.5.3CHARACTER RECOGNITION:

Before recognition algorithm, the characters amematized. Normalization is to refine the

characters into a
block containing no extra white spaces (pixelslirthe four sides of the characters. Then each

character is fit to equal size as shown in Figure 6

RSAGT/799

Fig. 6 Equal-sized characters
Fitting approach is necessary for template matchtiog matching the characters with the
database, input images must be equal-sized witbdtabase characters. Here the characters
are fit to 360J 18. The extracted characters cut from plate aediaracters on database are
now equal-sized. The next step is template matcAiamplate matching is an effective
algorithm for recognition of characters. The chtgaonage is compared with the ones in the
database and the best similarity is measured.
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2.6 ALR (Automatic Line Tracking Robot)

2.6. 1 Block Diagram of ALR

Invertin
|fnPUt »/Comparator , AT8.9852 » Buffer Ig
rom (LM324) Micro-
Sensor controller (CD4049)
. Darlington
Motors Relay [ Pair IC
(ULN2003)

Block Diagram Of Line Tracking Robot.
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2.6.2 Circuit Diagram:

Input Section:-

2
ke é o % Re OP-AMP 1
— 560 10k 10k -
T BATI 43 T
1 3 = c2
' + 1 =N
) 27p
LED 1 [
—— [crysTAL
Ny D1 SORFRT § ﬁo‘: 11 OPA1013CN8 U1
27p 19 L xTALt PO.0/ADO [—22-
PO1/ADT (2
Fa) 18 1 xaL2 Eg gﬁgg %
PO.4/ADA 22
- - L
o 2 | RsT PO.7/AD7 22
e P2.0/A8 —2]
R6 R7 Re | PaoI0 |2
560 10k 10k 40 OPIAMP 2 22 2 | psEN P2.3/A11 [—2
—g?— ALE P2.4/A12 —-g
3 EA P2 5/A13 |2
+ 1 P26/A14 [—5L-
) 40 P271p15 |22
LED | P1.0 P3.O/RXD (10
P11 P3A/TXD [
SZ, D2 50K POT § :?08 11 opAjo1acNs P12 P3 2INTO (—2
2 1pi3 P3FINTT |2
> p1a P3 4110 (4
> P15 P35T1 12
3 <1 pis P3.6AR [
POT 2 Ip17 P37RD [—L
] ATBOCH1
R10 R11 R12
560 10k 10k 40 OP-AMP 3
3 IS ,
2 |
LED
SZ&, D3 [ SElEe § 5}:3 1 1 OPAJ013CN8
POT)|
—T— BAT2
12v

2
& Q
MEE
= ~
E
3
Ly,
-l—||--

0Z-SH-105D

Output Section LB

P0.0/ADD 22
PO.1/AD1 |
P0.2/AD2
B xTAL2 PO.3/ADS RL1
PO.4/ADA 07-8H-105D
PO 5/ADS
9 P0.6/AD6 o o
RST PO.7/AD7 u2 i
P2.0/A8 |—21 8  com 2
P21/A9 18 1c
. P22/A10 ES 2
2| psEn P23/ 38 ac L
T ALE P2.41A12 = 4B 4c RL2
EA P25/A13 [—22 = {ss sC [—2 § 0Z-8H-105D
40 P2 6/A1e |2 -5 s L
Lo— vee P27/A15 [~ 78 7c 2 — 1l o
llp 1 P10 P3.0/RXD —:? LN2003A | i
—— Ip 2 P11 P3AMXD [—=
T BAT1 p3 P12 P3,2/INTO —g
Y “p13 P3INTT 12
| 2 P14 Paam 14
S 1pis P3 5T (2
T ——{ P16 P3GWR (2 |
L p17 P3.7/RD [—L S
Sensor Input ATsecer % \ 0Z-5H-105D
-
?
[l
|
\ RL4
[

Relay Section
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Explanation:

The operation of the automatic lirecking robot is simply discussed below.
As per the block diagram for the automatic linekrag robot the initial block of the
system is sensor section. The sensor section tew$isDR and LED and a resistor for
the protection of the led. As the line tracking abliracks its path on a line i.e. of a
white line. As the LDR is a special type of residgtaving the property of providing a
high resistance when there is no light and at tlesgnce of light it provides a low
resistance. Thus in the sensor when the led isndnreflects its light towards Idr and
the Idr provides a low resistance path to the gelta this way a simple tracking can be
performed. After that the voltage comparator sectieere a op-amp as a comparator is
applied. It consists of two input terminal one @spive and other is negative, in the
negative terminal (inverting input) a constant agk is applied by doing a voltage
divider by two 10 kohms resistors. A constant 3applied at the inverting input. At
the positive (non-inverting) terminal the voltadgeadugh the Idr is passed. Thus when
there is light sensed by the Idr or low resistapa¢h is provided by Idr or a high
voltage input at the non-inverting. Then the comafar provides a high output, that is
high input to the microcontroller. In the microt¢anler we have to initially define the
input and output portrs. Now as per the programnwegwill get the outputs at the
output ports. At the outputs of microcontroller applied the inverting buffer which
helps to remove the load affects between the maerivoller and further output circuits.
Normally a cd4049 is used as a buffer. It acts s®lator circuit. Then a power buffer
amplifier i.e. uln2003 is applied to raise the eutrstrength which helps to drive the
relays. This also acts as the buffer circuit. Timevides a ground path to the relay
terminal to drive a motors. Relays switching setiwontains the h-bridge which helps
to drive the single motor in both forward and reeecondition. Relay is a switching
component having the NC and NO contacts. The mstdriven through relays. In this
way a normal line tracking robot is operated.

Operation of Sensor Section:

A line sensor in its simplest form is a sensor bépaf detecting a contrast between
adjacent surfaces, such as difference in colorghoess, or magnetic properties, for
example. The simplest would be detecting a diffee in color, for example black and
white surfaces. Using simple optoelectronics, sashEDs and LDRs, color contrast
can easily be detected . LEDs emitter/detectorsplooto-transistors/LDRs are
inexpensive and are easy to interface to a mictocier. In addition, standard red
LEDs work well too.

When light shines on a white surface, most of tteeming light is reflected away from
the surface. In contrast, most of the incomingtlig absorbed if the surface is black.
Therefore, by shining light on a surface and hawangensor to detect the amount of
light that is reflected, a contrast between blaw white surfaces can be detected.
Figure shows an illustration of the basics justered.
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Detectar Light Source

1N}

Detector Light Source

"

~ex W g

White Surface

Black Surface

Figure 1. Light reflecting off a white and blaakface.
More light is reflected from the white surface cargd to the black surface.

Using what we know about light, and black and whkiie€faces, the objective of tracking
a line is simple can be achieved using the appatgpsensors. The drive configuration
for the robot is assumed to be differential, like the tracks of an army tank vehicle.

From the figure, the three pairs of sensors ard ts&keep the robot on the line as it
moves. Each sensor output is monitored to determhia location of the tape relative to
the robot. The main objective of the robot is tsipon itself such that the tape line
falls between the two extreme sensors. If the tayeever ventures past these two
extreme sensors, then the robot corrects by turmnthe appropriate direction to

maintain tracking. Two different types of lightnsers set up in the configuration
shown below will be used for line tracking.

________ Front of Robot_ ] Front Wheel

|

| IR Detector |
[ \
1 Line Sensor

Array

Top View

34" Black
Tape Line

Rear YWheel

Figure 2. Top view of a robot using three pairs oémitter and detector sensors for
line following.

-




ANPR BASED SECURITY SYSTEM USING ALR Pagl|d6

2.7Microcontroller AT89S52:

2.7.1. Description

The AT89S52 is a low-power, high-performance CMOEt8nicrocontroller with 4K bytes of
In-System Programmable Flash memory. The devicmasufactured using Atmel’s high-
density nonvolatile memory technology and is confybatwith the indus-try-standard 80C51
instruction set and pinout. The on-chip Flash afidle program memory to be reprogrammed
in-system or by a conventional nonvolatile memamy-grammer. By combining a versatile 8-
bit CPU with In-System Programmable Flash on a rhitthmo chip, the Atmel AT89S51 is a
powerful microcontroller which provides a highlyfible and cost-effective solution to many
embedded control applications. The AT89S51 provithes following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 I/O lines, Walog timer, two data pointers, two 16-bit
timer/counters, a five-vector two-level interrupthatecture, a full duplex serial port, on-chip
oscillator, and clock circuitry. In addition, theTB9S51 is designed with static logic for
operation down to zero frequency and supports witware selectable power saving modes.
The Idle Mode stops the CPU while allowing the RAMmer/counters, serial port, and
interrupt system to continue functioning. The Pedewn mode saves the RAM con-tents but
freezes the oscillator, disabling all other chimdtions until the next external interrupt or
hardware reset.

2.7.2 Features

» Compatible with MCS®-51 Products

* 4K Bytes of In-System Programmable (ISP) Flasmidey
Endurance: 1000 Write/Erase Cycles

* 4.0V to 5.5V Operating Range

* Fully Static Operation: 0 Hz to 33 MHz

* Three-level Program Memory Lock

* 128 x 8-bit Internal RAM

» 32 Programmable I/O Lines

» Two 16-bit Timer/Counters

* Six Interrupt Sources

* Full Duplex UART Serial Channel

» Low-power Idle and Power-down Modes

* Interrupt Recovery from Power-down Mode

 Dual Data Pointer « Power-off Flag

» Fast Programming Time

* Flexible ISP Programming (Byte and Page Mode)
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40-lead PDIP
L
P11 40 [ wiCoC
P11 2 30 1 POUO (ADO)
P12 3 3B O PO (ADT)Y
P1.3[] 4 37 [ Po_2 (ADZ)
P14 5 35 O POL3 (ADS)
(MOSIy P15 6 35 A POL4 (ADA)
(MISO)Y P18 7 24 [1 POS (ADS)
(SCKE) P17 8 33 [ P0G (ADE)
RsSTO 9 322 1 POT (ADT)
(AXDy P3O 10 31 O EAWVPEP
(TxD)y P31 11 30 O ALEFPROG
[(INTD) P32 12 20 1 PSEN
(MFTT) PR3] 13 28 [ P27 (A15)
(TOy P34 14 2T |1 P26 (A14)
mMiyPas1s 25 1 P25 (A13)
(WF) Pa6 ] 16 25 [ P24 (A12)
(RO} PA.FCO 17 24 1 P23 (A11)
XTALZ (18 23] P22 (A10)
XTALT1 ] 12 22 [ P21 (&)
GHND O] 20 21 [ P20 (AB)
Block Diagram
FO.O - P2O - P2T
FORT O DAIVERS PORT 2 DRIVERS
GND FY T Fy T
1 1 v h 4
= FAM ADDR
REGISTER [—™ [SELY FO?E 7 P&;EHQ FLASH |«
i Yy F Y x
! r h 4 b
& F 'y
h 4 h 4 h 4
H PROGRAM
! B STACK
' REGISTER ACC POINTER SEEEEFE%
! r r
i - BUFFER
H TMPZ TMP1
! PC
' ALU INCREMENTER
INTERRUPT, SERIAL POAT,
AND TIMER BLOCKS
v
» * PROGRAM
: Pow COUNTER
Fy
FEEN -
ALE/PROG - TIMING INSTRUCTION ¥ L4 ¥
R J Wpp —— | CO?H'EOL REGISTER ™ " ry c DUAL DPTH
AST ——»
L A v v h
WATGH POAT 3 PORT 1 -
DOG LATGH LATGH F'IDS;T o PFFO?;FEM
: F F Fy
osc h 4 v -
POAT 3 DRIVERS FORT 1 DRIVERS

Y

Y

AR

P30 - P37

P10 - P1.7
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2.7.4 Pin Description

i. VCC Supply voltage (all packages except 42-PDIP).

ii. GND Ground (all packages except 42-PDIP; for 42-PDIFDGinnects only the logic core
and the embedded program memory).

iii. VDD Supply voltage for the 42-PDIP which connects dhbylogic core and the embedded
program memory.

iv. PWRVDD Supply voltage for the 42-PDIP which connects dhly I/O Pad Drivers. The
application boardMUST connect both VDD and PWRVDD to the board supplyage.

v. PWRGND Ground for the 42-PDIP which connects only the F&d Drivers. PWRGND
and GND are weakly connected through the commacosilsubstrate, but not through any
metal link. The application boarlUST connect both GND and PWRGND to the board
ground.

vi. Port 0 Port O is an 8-bit open drain bi-directional I/Orfpd\s an output port, each pin can
sink eight TTL inputs. When 1s are written to pOrpins, the pins can be used as high-
impedance inputs. Port O can also be configurdaetthe multiplexed low-order address/data
bus during accesses to external program and dateorgeln this mode, PO has internal pull-
ups. Port 0 also receives the code bytes duringhRfaogramming and outputs the code bytes
during program verificatiorExternal pull-ups are required during program verification.

vii. Port 1 Port 1 is an 8-bit bi-directional 1/0 port with @rhal pull-ups. The Port 1 output
buffers can sink/source four TTL inputs. When 1e aritten to Port 1 pins, they are pulled
high by the internal pull-ups and can be used g@sitsa As inputs, Port 1 pins that are
externally being pulled low will source currentL(llbecause of the internal pull-ups. Port 1
also receives the low-order address bytes duriaghibrogramming and verification.

Port Pin Alternate Functions

P15 MOSI (used for In-System Programming)
P16 MISO (used for In-System Programming)
P1.7 SCK (used for In-System Programming)

viii. Port 2 Port 2 is an 8-bit bi-directional 1/0 port with @rhal pull-ups. The Port 2 output
buffers can sink/source four TTL inputs. When 1e aritten to Port 2 pins, they are pulled
high by the internal pull-ups and can be used @sitgd As inputs, Port 2 pins that are
externally being pulled low will source currentL(llbecause of the internal pull-ups. Port 2
emits the high-order address byte during fetches fexternal program memory and during
accesses to external data memory that use 16-ditesgks (MOVX @ DPTR). In this
application, Port 2 uses strong internal pull-uggemw emitting 1s. During accesses to external
data memory that use 8-bit addresses (MOVX @ Ryt PR emits the contents of the P2
Special Function Register. Port 2 also receiveshifb-order address bits and some control
signals during Flash programming and verification.

ix. Port 3 Port 3 is an 8-bit bi-directional 1/0 port with @rhal pull-ups. The Port 3 output
buffers can sink/source four TTL inputs. When 1e aritten to Port 3 pins, they are pulled
high by the internal pull-ups and can be used @sitsa As inputs, Port 3 pins that are
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externally being pulled low will source currentL(llbecause of the pull-ups. Port 3 receives
some control signals for Flash programming andfieation. Port 3 also serves the functions
of various special features of the AT89S51, as shiovihe following table.

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTOD (external interrupt 0)

P3.3 INT1 (external interrupt 1)

P3.4 TO (timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory read strobe)

X. RST Reset input. A high on this pin for two machine legcwhile the oscillator is running
resets the device. This pin drives High for 98 kestor periods after the Watchdog times out.
The DIS-RTO bit in SFR AUXR (address 8EH) can beduso disable this feature. In the
default state of bit DISRTO, the RESET HIGH outtéea is enabled.

xi. ALE/PROG Address Latch Enable (ALE) is an output pulse &iching the low byte of
the address during accesses to external memorg. dihiis also the program pulse input
(PROG) during Flash programming. In normal operat®BLE is emitted at a constant rate of
1/6 the oscillator frequency and may be used foereal timing or clocking purposes. Note,
however, that one ALE pulse is skipped during esadess to external data memory. If desired,
ALE operation can be disabled by setting bit 0 BRSocation 8EH. With the bit set, ALE is
active only during a MOVX or MOVC instruction. Ottrase, the pin is weakly pulled high.
Setting the ALE-disable bit has no effect if thecracontroller is in external execution mode.

xii. PSEN Program Store Enable (PSEN) is the read strobrtésraal program memory. When
the AT89S51 is executing code from external prognaemory, PSEN is activated twice each
machine cycle, except that two PSEN activationssiigped during each access to exter-nal
data memory.

xiii. EA/VPP External Access Enable. EA must be strapped to GiNDrder to enable the

device to fetch code from external program memocgations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, BMl be internally latched on reset. EA
should be strapped to VCC for internal program a#ens. This pin also receives the 12-volt
programming enable voltage (VPP) during Flash @ogning.

xiv. XTAL1 Input to the inverting oscillator amplifier and unpto the internal clock operating
circuit.
xv. XTAL2 Output from the inverting oscillator amplifier
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c2
—)—I— KTAL2
L]

cA

—t XTAL1
GHND
=l

Operating Temperature..........ocooveecciiieeeaaes -56°C to +125°C
Storage Temperature ........oooooiveeeceiiieeeeaes -65°C to +150°C
Voltage on Any Pin
with Respect to Ground ..o 1.0V to +7.0V
Maximum Operating Voltage ... 6.6V
DC Qutput Current........o e 15.0 mA
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2.8 ISP- Programmer Interface

To burn the Microcontroller with appropriate HEXogram file, we use ISP Flash
Programmer Circuit and ISP PGM software application

This ISP Programmer can be used either for inegysprogramming or as a stand-
alone spi programmer for Atmel ISP programreabldevices. The programming
interface is compatible to STK200 ISPgueanmer hardware so the users of STK200
can also use the software which can program betB®#1 and AVR series devices.

2.8.1 Hardware

Figure below shows the circuit diagram of thesystem programmer interface, the
power to the interface is provided by the tagyettem. The 74HCT541 ic isolate and buffer
the parallel port signals. It is necessary to use HCT type ic in order to make sure the
programmer should also work with 3V type parallettp

ISP-PROGRAMMER. INTERFACE
e
7AHCTEA1 T
1k
ok tH z 5 Sck
100 sl h2 vz [T MISO 2
po 108 3 As TEliE MOST z
E (= RET
pc 100 2 a3 va 15 E
8 as vs 13 E
ioo AE vE & &
LI = ] i
5 (1
AE YE 10nF =— SPI
1 = PORT
ge 08 s 2L
. = et
1K
HCTS4 100nF =/
SHORT PIN 2 AND 12 Wiec-20 LED
OF DE2S CONNECTOR Gno-10

Figure: Circuit Diagram of the ISP Programmeetfdce

The main screen view of the program is shown iargoelow:

. ISP - Flash Programmer 3.0a M=
Read | verty | [ MEGAS -]
Wirite | Write LBS | Lock Bits
[~ LockBit-1
Signature |
[~ LockBit-2
saveFile | ReloadFile | F LockBit
Disp Buffer | About |
Fuse Bytes |
Buffer CheckSum  21DE0OD
Device Signasture 00 00 0O
Calibration Byvtes 00 Qo 00 oo
| ISP Flash Programmer - 3.0a

Figure: Main screen of the program ISP-Pgm Va3
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Software uses the default parallel porti.e. LPT1.
Following are the main features of this software,

[

N O O B A

Read and write the Intel Hex file
Read signature, lock and fuse bits
Clear and Fill memory buffer
Verify with memory buffer

Reload current Hex file

Display buffer checksum

Program selected lock bits & fuses
Auto detection of hardware

P agl22

The software helps to load the appropriate HEXditel burn it to the microcontroller chip.
The chip then can be used in the required sysemmiour case Line Tracking Robot.
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2.9 Programming needed for the robot:-

The programming for Automatic Line Tracking robstdone in KEIL programming
language which uses C syntax to produce hex filgt s ready to be kept in the
Microcontroller(AT89s52). The ISP PGM burner softevas used that uses a ISP Flash
programmer circuit to burn the Microcontroller.

The programming section is divided into two parts:-
define.h:-header file containg all the necessangtions needed for the operation of robot.
main.c :- main C file that contains main functiearh which functions are called.

define.h
#include<regx51.h> //Heatillerneeded for the 8051 family of microcontroller

/Imotor control
#define LF OxFD
#define RF OXFE
#define LR OxFB
#define RR OxF7
#define rturn OxF6
#define lturn OxF9
#define bothF OxFC
#define bothR 0xF3
#define stop OxFF
#define output P2

/linput pins

shit ipl = P177;
shit ip2 = P1"0;
shit ip3 = P171;
shit irlp = P3"0;

shit irOp = P1"5;

void portinitialize()

void delay(unsigned char);

void lineTrack(unsigned char maxCount);
void ITurn();

void rTurn();

void RobotStop();

void portinitialize()
{
P1=0x00;
P2=0xFF;
}

void delay(unsigned char value)

{

unsigned int a;
for(a = 0; a < value; a++)
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{
TMOD =0x01;
THO=0x3C;
TLO=0xBO;
TFO0=0;
TRO=1;
while(TF0==0);
TRO=0;
}
}
void lineTrack(unsigned char maxCount)
{
unsigned char count;
count = 0;
do
{
if(ipl==0 && ip2==1 && ip3==0)
output=bothF;
else if(ip1==0 && ip2==0 && ip3==1)
output=LF;
else if(ipl==1 && ip2==0 && ip3==0)
output=RF;
else if(ip1l==0 && ip2==0 && ip3==0)
output=stop;
else if(ipl==0 && ip2==1 && ip3==1)
output=LF;
else if(ipl==1 && ip2==1 && ip3-0)
output=RF;
else if(ipl==1 && ip2==1 && ip3==1)
{
output=bothF;
++count;
if (count == maxCount)
{
delay(5); //
break;
}
delay(10);
}
twhile(1);
}
void ITurn()
{
output = lturn;
delay(5);
while(ip2==0)

output = lturn;

Pagl|24
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}

void rTurn()

{

output = rturn;
delay(5);
while(ip2==0)

output = rturn;

}

void RobotStop()

{
while(1)
output = stop;
}

main.c

#include<define.h> //include the define.h hedide

void main()

{

portinitialize();
lineTrack(2);
delay(200);
rTurn();
lineTrack(2);
[Turn();
lineTrack(2);
[Turn();
RobotStop();

/lInitialize the inp and output ports

/ldelay(1)= 50ms
/[Turn Right

/[Turn Right

//Stop the Robot

P agl25
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2.10 Parallel Port

2.10.1 Introduction

Parallel port is the most easiest and efficient viaycommunicate
computer with external hardware and control devices -
Parallel communication requires as much wires asnih of bits in a ™~
word for its transmission.

Parallel port is generally a 25 pin female connewatibh which a printer

is usually attached.

igttetcCEeeegpe

¥

)]
%

2.10.2 Pin Configuration of Parallel Port

e
Strobe 1??14 Auto Linefeed
Data0 |2 |® ® l15| Error
Data1 |3 |® & {5| |nitialise
Data2 (4 |&% & {17 Wprinter
Data3 5 & & |g GND
Datad (6 |& & [19 GND
Datad (7|8 & 0| BND
Data6 |6 |@ @& |21 GND
Data7 (9 |@& @& |22 GND
ACK MOl & & |23 GND
Busy [11|® @& |24 GND

Paper Out (12| @ @& |25 GND
Select |13 ®
T
.

Pin Configuration of Parallel Port
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2.10.3 Pin Assignment

Pagl|e7

PinNo Signal name Direction Register - bit Imfe";
1 nStrobe Out Control-0 Yes
2 Data® In/Out Data-0 Mo
3 Data‘ In/Out Data-1 Mo
4 DataZ2 In/Out Data-2 Mo
5 Data3 In/Out Data-3 Mo
& Data4 In/Out Data-4 MNo
7 Data5 In/Out Data-5 MNo
3 Data6 In/Out Data-6 MNo
9 Datay In/Out Data-7 Mo
10 nAck In Status-6 Mo
11 Busy In Status-7 Yes
12 Pap=zr-Out In Status-5 Mo
13 Select In Status-4 Mo
14 Linefeed Out Control-1 Yes
13 nError In Status-3 Mo
16 ninitialize Out Control-2 Mo
17 hSelact-Printer Out Control-3 Yes

18-25 Ground - - -

Fig: Pin assignment of Parallel Port
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2.10.4 Parallel port registers

The Data, Control and status lines are connectéukte
corresponding registers inside the computer. So by
manipulating these registers in program , one eailye
read or write to parallel port with programmingdaiages
like 'C' and BASIC.

1. Data register
2. Status registers
3. Control register

Data register is connected to Data lines, Conagister is
connected to control lines and Status registeoismected
to Status lines. So what ever you write to thegesters ,
will appear in corresponding lines as voltagescQirse,
you can measure it with a multimeter. And What excer
give to Parallel port as voltages can be read fizese
registers. For example , if we write '1' to Datgiseer , the
line DataO will be driven to +5v. Just like thisgwan
programmatically turn on and off any of the datees and
Control lines.

2.10.5 Interfacing System using Parallel Port

/

P agl28

D706 D5 D4 (D3| D201 D0

|D
i

|-.—|
[

-]

()

OO0 06 G000

|0"]
i

Computer
Instruction
For
Door
Control

Computer
Parallel
Port

h 4

Inverting
| Buffer
(CD4049)

HNEEIE

ST|56(55(54|53

Door

h 4

Darlington
Pair IC
(ULN2003)

H- bridge

'y

Mechanism

Fig:- Block Diagram to Control Door

DPDT
Relay
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Working Principle:-

After the number plate is processed and the nurmplage with its respective date and time is
saved, the command is send to parallel port byMAd LAB software. The instruction for
either opening or closing door is given and thealb@rport output pin (data pins from 2-9) is
set to high. The circuitry for controlling the dooonsists of Inverting Buffer (CD4049) IC
which isolates the circuit from outer interface ameerts the output. Since the current provided
by PC’s parallel port is too low for driving thdags, we need a darlington pair IC (ULN2003)
to amplify the current. H-bridge of DPDT relay isade to control the direction of single motor
of door in both forward and backward direction. Tu®r mechanism opens or closes the door
according to the motion of motor.
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2.11 Components Used

System we will go over the operation of some ofdbeices used in it.
i Diode
Diode is a two terminal semiconductor device mad®o sections
called n and p side. A terminal is connected tdhexddhese two sides.
If a positive voltage of more than a few tenthsaflt is applied to the
p side with respect to the n side, the diode cotsduurrent very easily.
This is called forward-bias. On the other handhéf p side is negative
with respect to the n side, the diode conducts littlg current and is
called reverse-biased.

I
%

W37 07Y  Forward-bias [ Large

]
. p
] Moo Reverse-bias I Small

Figure 1

ii.  Light Emitting Diode

iii. Transistor
A transistor is a three-terminal device that is enafithree sections calleshitter,
baseandcollector. A transistor is either npn or pnp.

Certain diodes, under the condition of forward-pemit light. These
could be of different colors. In our case it isared.

C

lg
«— B
% ko C: Collectar
S0k E: Emitter
- E? E: Base
Lle I I -1
3 _|_

Figure 2

3

== /3

A small base currentg,lis used to control a much larger collector curignA small
signal (small variations) superimposed on theebults in similar but larger variations
in Ic. This is called amplification.
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Phototransistor

A phototransistor is a transistor that is sensitoveght. When light shines on it, the
collector current will greatly increase, while lretabsence of lightg is very small. We
can view the effect of light as controlling theesdfive resistance between the collector
and emitter. In the presence of light this resistais low, resulting in a large collector
current, while in the absence of light the oppoldppens. The phototransistor is
functioning as a switch; no connection is madé®hase.

Potentiometer

This device is essentially a variable resistohal$ three terminals. Figure 3 shows the
example of a 10k potentiometer. The contact C can be moved aload @ | resistor
from A to B. The resistance between A and B isdix0k ! in this case). The
resistance between A and C can be changed froni@kto by moving the pointer from

A to B. As this happens, the resistance betweendBachanges from 10kto O.
C

R= 10ko
- | ,— GO — - A8

- 10k —
! > Rpg= Bke
Figure 3

Relays
A relay is arelectrically operated switch Current flowing
through the coil of the relay creates a Circuit bgifor a ; NO
relay magnetic field which attracts a lever andngfes the CO
switch contacts. The coil current can be on osoffelays NC
have two switch positions and they d@ible throw
(changeovej switches.

M

Circuit symbol for a relay
DC motor:-

After relay is operated then the supply is fedhi dc motor which makes the dc motor
to operate and the motor as it is connected tavtieel through the shaft rotates to
move from one place to another either front, béefk or right. Here all the control
mechanism is controlled through the computer.

Capacitors:-

A capacitor is a physical device which is capatflstoring energy by virtue of a voltage
existing across it. The voltage applied acrosc#pacitor sets up an electric field within it and
the energy is stored in the electric field. A cafmds basically meant to store electrons, and
release them whenever required. Capacitance isaaureeof capacitors ability to store charge
and is measured in Farads (F). Farad, the unégdatance is very large, so microfarad or
nanofarad is usually used.
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Resistors
Resistors are components that have a predetermes&tiance. Resistance determines
how much current will flow through a component. R&s's are used to control
voltages and currents. A very high resistance aloary little current to flow. The unit
of resistor is ohm

Circuit symbol: _:|_

Relays
A relay is an electrically operated switch. Curriéoiving through the coil of the relay creates
a magnetic field which attracts a lever and chanigeswitch contacts. The coil current can be

on or off so relays have two switch positions areltare

double throw (changeover) switches. +—O NO
Relays allow one circuit to switch a second cirgdiich can COM
be completely separate from the first. For exanadaw f

voltage battery circuit can use a relay to swit@8av AC NC

mains circuit. There is no electrical connecticsidie the relay

between the two circuits; the link is magnetic amethanical.

Relays are usuallly SPDT or DPDT but they can hmmaay more sets of
switch contacts, for example relays with 4 setsh@ngeover contacts are
readily available

Regulating ICs
Regulator ICs are available with fixed (typicallyl® and 15V) or variable o——iip  o/pj|—0
output voltages. They are also rated by the maxirourrent they can pass.
Negative voltage regulators are available, maiatyuse in dual supplies. Most
regulators include some automatic protection frowcessive current l
(‘overload protection’) and overheating (‘thermratgction’).Many of the  ©
fixed voltage regulator ICs has 3 leads and lok fiower transistors, suchegulator
as the 7805 +5V 1A regulator shown on the righeyfimclude a hole for
attaching a heatsink if necessary

Darlington pair IC (ULN2003):

Ideally suited for interfacing between low-levegio circuitry
andmultiple peripheral power loads, the Series ULNZA/L high-
voltage, high-current Darlington arrays featuretocarous load
current ratings to 500 mA for each of the sevenais. At an
appropriate duty cycle depending on ambient tentperand
number of drivers turned ON simultaneously, typpalver loads
totaling over 230 W (350 mA x 7, 95 V) can be cohéd. Typical
loads include relays, solenoids, stepping motoegymatic print
hammers, multiplexed LED and incandescent dispkayd,heaters.
All devices feature open-collector outputs witremal clamp
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diodes.

xiii. ~ Non-inverting Buffer (CD4049):

The CD4049UBC and CD4050BC hex buffers are monoltbmplementary MOS (CMOS)
integrated circuits constructed with N- and P-clei@mhancement mode transistors. These
devices feature logic level conversion using omig supply voltage (VDD). The input signal
high level (VIH) can exceed the VDD supply voltagleen these devices are used for logic
level conversions. These devices are intendedderas hex buffers, CMOS to DTL/ TTL
converters, or as CMOS current drivers, and at \ADOROV, they can drive directly two
DTL/TTL loads over the full operating temperatuaage.

NC F NC E 4

L=F K=E
Im |15 14 |13 sz 11

S

al
o

f—
-
Q
o

&
-

A

-
I em—

b I

o
H=

o
| =

w P
o =

Vop G B

Fig. Pin configuration of CD4049

xiv.  Brief H-Bridge Theory of Operation
How do we make a motor turn?
We take a battery; hook the positive side to ode sf we DC motor. Then we connect
the negative side of the battery to the other mietad. The motor spins forward. If we
swap the battery leads the motor spins in reverse.
Ok, that's basic. Now lets say we want a Micro @ulgr Unit (MCU) to control the
motor, how would we do it? Well, for starters we gealevice that would act like a solid
state switch, a transistor, and hook it up the moto
NOTE: If we connect up these relay circuits, rementb put a diode across the coil of
the relay. This will keep the spike voltage (badkMm, coming out of the coil of the
relay, from getting into the MCU and damaging ileTanode, which is the arrow side
of the diode, should connect to ground. The bai¢chvis the Cathode side of the diode,
should connect to the coil where the MCU connexth¢ relay.

+12

1 Forward

Fround

- G ermemnay)
1 : T ;
o

If we connect this circuit to a small hobby motas van control the motor with a
processor (MCU, etc.) Applying a logical one, (M@ts in our example) to point A
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causes the motor to turn forward. Applying a lobm=o, (ground) causes the motor to
stop turning (to coast and stop).

+1z

e |
‘\"‘- | B Funekisn

i Ravaxcs

L] Ltop
I L83
B

Hook the motor up in this fashion and the circurhs the motor in reverse when we
apply a logical one (+12Volts) to point B. Applyagical zero, which is usually a
ground, causes the motor to stop spinning.

If we hook up these circuits we can only get theanto stop or turn in one direction,
forward for the first circuit or reverse for thecead circuit.

Motor Speed

We can also pulse the motor control line, (A oroB)and off. This powers the motor in
short burst and gets varying degrees of torqueghwiasually translates into variable
motor speed.

But if we want to be able to control the motor ottbforward and reverse with a
processor, we will need more circuitry. We will desn H-Bridge. Notice the "H"-
looking configuration in the next graphic. Relagsfigured in this fashion make an H-
Bridge. The "high side drivers" are the relays ttattrol the positive voltage to the
motor. This is called sourcing current. The "lowesdrivers” are the relays that control
the negative voltage to sink current to the mdt®mking current” is the term for
connecting the circuit to the negative side ofgbever supply, which is usually ground.

B iz i o

Fexwraxsd
EFeweE=c
Exalks
B o

Fezza waz=t :—0

F 8 Aa EpE & H

Tuzre Ce=stw [ — )

B o ke okop: o

i

,
T Q9 kKR @ RS |0
AP oo o 1 H

L] & Elhe Fusoes Soobs

So, we turn on the upper left and lower right dissuand power flows through the
motor forward, i.e.: 1to A, 0 to B, 0 to C, antblD.
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& E oC IN Frarct fom

A 0 O 3 Foxrmaxd

Then for reverse we turn on the upper right anceloleft circuits and power flows
through the motor in reverse, i.e.. 0to A, 1 tdlBp C, and 0 to D.

+1 >

CAUTION: We should be careful not to turn on boitt@its on one side or the other,
or we have a direct short which will destroy wecait; Example: A and C or B and D
both high (logical 1).
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PROBLEM DOMAIN

Weather condition

Lighting condition

License plate placement in the picture
Vehicle movement

Mechanical plate damages

YVYVYYVYYV
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REQUIREMENTS

Software Requirements:-

Windows Operating System
MATLAB R2008a

Webcam Driver

IspPgm (Burner Software)
Assembler

agrwnE

Hardware Requirements

1. Pentium 4 computer with at least 512MB RAM and 8 ltard disk
recommended 1GB RAM.

Robot (As a Vehicle with number plate)

Webcam

Door

8051 s-series Burner

abrwn
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A list of hardware components for the project:-

S.No. Component Name No. of Components
1. Web Cam 1

2. Parallel Port Connector 1

3. 8051 Series Burner 1

4, AT89s52Microcontroller 1

5. 40 pin IC holder 1

6. White LEDs 3

7. LDR 3

8. Voltage Comparator IC(LM324) 1

9. Resistors, Variable Resistors As needed
10. Crystal Oscillator 1

11. Inverting Buffer(4049) 2

12. Darlington IC 1

13. Relays 4

14. PCB 1

15. Capacitors 3

16. Connectors, jumper wires As needed
17. Regulator ICs 2

18. 16 pin IC holder 3

19. Push on and push to on Switch 2

20. LCD display 1

21. Solder Iron 1

22. Soldering wires

23. DC Power Source

24, DC motors 3

25. Mechanical components Help from

Mechanical
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PERT CHART

Fig. Pert Chat for the Automatic number plate ggution using automatic line

tracking robot

PROJECT SCHEDULING

System Investigation

10/9/2008

11/3/2008

10/9/2008

11/3/2008

l

Problem Analysis

11/3/2008 | 11/20/2008

11/3/2008 | 11/20/2008

!

Requirement Analysis

11/20/2008| 11/28/2008

11/20/2008| 11/28/2008

System

Design

11/28/2008

12/25/2008

11/28/2008

12/25/2008

)

Cod

ing

12/25/2008

1/23/2009

12/25/2008

1/23/2009

4

Implementation

1/23/2009

2/3/2009

P agl89
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DESIGN

1 . Data Flow Diagrams(DFD)

Level 0 DFD of ANPR

vehicle |

Either permission for
entrance or rejection
order

Vehicle no. &
other info

Automatic
No.plate
recognition
system

Computer Database
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b. Level — 1 DFD

Level 1 DFD of ANPR

| 2.0
Information related hicl
Collection of [ with vehicle vehicle -« Permission to enter or leave
info about
vehicle
-
Vehicle registration
request
Arrival information 1.0
Enrolment of

Vehicle

A 4 Vehicle information
Arrival + 5.0 |
information + —— -
file Vehicle records Vehicle . Open door
Re(.:ord -¢——Vehicle records—— either to enter
file or exit
Vehicle records Vehicle records

3.0 ) ( 4.0

. Produces either Datab
Computer List of . Summa atabase
P <'vehicle‘t restriction or allow toJ L Produce summary J‘ reportry>

enter report
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2.Entity Relationship Diagram

Entity Relationship Diagram

ehicle_brand @ @

Brand
@ Vehicle_color -

vehicle Extracts_info — Camera
Door controller . Serves instruction Computer

computer_name
Controller_no
IP address

rrrrrrrr
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COST ESTIMATION

Effort Cost= Rs.150000

Software requirements=Rs.2500
Hardware Requirements=Rs.6000
Internet Surfing= Rs.2000

Reference materials bought=Rs.5000
Transportation Cost=Rs.1000
Communication Cost=Rs.1000

Total cost = Rs. 1,67,500/-
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LIMITATIONS

Recognizes only specified font (Times New Romamhber plate only.

Can’t clearly recognize or distinguish charactke IB and 8, 2 and Z , 0 and O etc.
The distance of image captured is also limited.

Lighting Conditions greatly effect the image prasieg.
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CONCLUSION

The project “ANPR based security system using AlMRls developed as Il year Il part
project of Diploma In Computer Engineering, Thapdit@ampus. The project was designed
keeping in mind the automation of the number ptitection system for security reason that
could replace the current system of manual entry.

This project was a success in recording the numplage of a vehicle although it has got it's
own limitation of image processing and other hamdwv@quirements. From this project we
learn about image processing and OCR(Optical Ctardeader),hardware interface and
automatic line tracking robot(ALR). The automatieel tracking robot was developed for the
demonstration of actual system and to have the ladge of robots. The mechanical parts of
the vehicle were designed by Robotics and Automafilub, Thapathali Campus. The basic
focus of the project was in the image processingguslATLAB. The MATLAB v7.6 was
used as programming tool which provides many featuelated to image processing. The
parallel port interfacing was done to control th@oid mechanism for giving entry to the
vehicle. This project implements above processeacttomplish a task of “ANPR based
Security System with ALR”. Practical implementatiohthe project range from small use
such as keeping record of incoming and outgoingclet from the parking area to a vast
implementation such as security system. The prajest completed within 6 months time
period.



ANPR BASED SECURITY SYSTEM USING ALR Page |46

REFERENCES

D.G. Bailey, D. Irecki, B.K. Lim and L. Yang “Tebed for number plate recognition
applications”, Proceedings of First IEEE InternatibWorkshop on Electronic
design, Test and Applications ( DELTA'02 ), IEEEr@puter Society, 2002.

R.A. Lotufo, A.D. Morgan, and AS. Johnson, 1990jtomatic Number-Plate
Recognition,” Proceedings of the IEE Colloquiumlorage analysis for Transport
Applications, V01.035, pp.6/1-6/6, February 16,299

A.S. Johnson, B.M. Bird, 1990, “Number-platebtanhg for Automatic Vehicle
Identification,” IEE Colloquium on Electronic Imag@d Image Processing in
Security and Forensic, Aprl, 1990.

. M.M.M. Fahmy, 1994, “Automatic Number-plate Recigm : Neural Network
Approach,” Proceedings of VNIS'94 Vehicle Navigatiand Information System
Conference, 3 1 Aug-2 Sept, 1994

. J.A.G. Nijhuis, M.H. Ter Brugge, K.A. HelmholtRIW. Pluim, L. Spaanenburg,
R.S. Venema, M.A. Westenberg, 1995, “Car LicensgeP|

. Automatic Vehicle Identification by Plate Recogoiti
Author - Serkan Ozbay, and Ergun Ercelebi

. ALGORITHMIC AND MATHEMATICAL PRINCIPLES OF AUTOMATIC

NUMBER PLATE RECOGNITION SYSTEMS.
Author - ONDREJ MRTINSKY

. http://www.matpic.com



	front-section.pdf
	Table of contents.pdf
	Main Section.pdf
	System Modeling.pdf
	Final Section.pdf

