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ABSTRACT

Parking lots have become quite common nowadays. Implementing MT'F

personnel in car lots require large labour costs & complicated manual tasksé paper.

we propose a solution applying computer vision based automation. Camer: ts as digital

eyes, the kev input tools. Four cameras are altogether fitted in both at lhe1' & outward

paths near to the gates. Two of them are for face recognition & the two for number
plate recognition. Four IR sensors are used to identify the presence ehicle at different
positions. Two PIR. motion sensors are used to ensure that inleges are captured in
steady state. LED indicators & display screens provide @5‘?&1’ with the status of

s Each incoming vehicle is

updated using this. The number plate recogmized
number plate register. Vehicles parked are allo

of face-numberplate match.
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CHAPTER 1:
INTRODUCTION

Security is an important concern in this 21st century. Gmml&@e rate
calls for developments in security systems. Parking lots are co business
centres, large office buildings, towns etc. Implementing secun nnel require
large labour costs and complicated manual tasks.

We propose a solution to this issue through our ect tltled “Secure

Parking System”. Cameras acts as digital eyes, the ke t tools in here. The

parking area consists of an inward path and an . Two cameras each
are fitted in the inward path as well as outw. near to the gates. Two of
them are for face recognition and the other
Four IR sensors are used to identify the of vehicle at different positions.
Two PIR motion sensors are used tﬂ@ that input images are captured in

steady state. LED indicators are u provide the driver with the status of

for number plate recognition.

recognition procedures. Motors are usyd to operate the gates.

Webcams are use in the pggject to capture images. The captured images

are send to the MATLAB ATLAB Image Processing Toolbox is utilised to
process the images ct the required information. The MATLAB
communicates with yrocontroller through UART serial communication. The

micmcnnm}]}ﬁ'SU]“s all the embedded devices. The working of the system is

as follows:

oming vehicle is assigned a serial number. The face image of the
the Eigenface database is updated. The weights for recognition
corresponding to the serial number in a face register. The number plate
is ised and the value is stored in the number plate register corresponding to
%ﬂ‘lﬂ serial number. Following the safe completion of both these, the gate is
%ﬂﬁd and the vehicle is allowed to move in.

The system also provides a display message stating the open park spaces
available. The driver can park in any of those spaces.
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As a departing vehicle approaches the outward gate, the face image of the
driver is taken. The processor searches the face register for a match. If obtained,
the serial number of that particular face is stored temporarily. Following this, the
number plate value of the vehicle is identified. It is compared with the
stored corresponding to the serial number. If it matches, the gate {!}@ the

wvehicle can exit.
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CHAPTER 2:

BLOCK DIAGRAM

N

(CAMERA 2 NIMEER PLATE

EACE RDDIWGSITION

= et ya IR SENSOR 1
T
CAMERA 1 L& JiED2 Fi
GATE1 %

FIE SENS0E 1

PARNING STATUS

2.1) Micrucnntrnllgﬁ'evelupment Board
The Rhino“wgirol board L293 is versatile and expandable platform for

embedded ::1% e to its expansion capabilities the board can be used to
starting from beginner robot to advanced robots with multiple

r drivers (2X L293NE). Other features include:
o 2 Switches including reset
o Power on/off toggle switch 10A (Use better capacity switch or just short

the terminals, if vour power requirement is more than 10A)
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o 16MHz crystal for maximum speed
o Power Indicator LED
o 4 DC/2 Stepper motor 5A driving capability (Normal configuration @1‘5

capability of 2 DIC/1 Stepper motors) @
o 38 ADC/Standard servo compatible connectors Q\
o All Pins accessible through male header pins
o (Can be expanded for I'O through expansion connector vi 2C/UART.
» Reverse polarity protection using a diode (Short th : to SMD pad

provided on board to reduce wvoltage drop by [}.w increase current
requirement if more than 6A. In this case rew E_Iant], protection will
also be removed.)

o (Can be programmed wvia USB thro tlﬁadar or through ISP

&

Parts Identification \C)

1. MICROCONTROLLER O

S
N4

-t high performance microcontroller of Atmel’s Mega

programming.

Figure 1: Atmego 164

ATmegal b is
AVR family with low poWwer consumption. Atmegal6 is based on enhanced RISC
(Reduced Instmygti ﬁSet Computing, Know more about RISC and CISC
Archit harcn with 131 powerful instructions. Most of the instructions

execute L.ma::hme cycle. Atmegal6 can work on a maximum frequency of
16l
megal6 has 16 KB programmable flash memory, static RAM of 1 KB
ROM of 512 Bytes. The endurance cycle of flash memory and EEPROM
L0000 and 100,000, respectively. It 1s a 40 pin microcontroller. There are 32
'O (input/output) lines which are divided into four 8-bit ports designated as
PORTA, PORTB, PORTC and PORTD. It also has various in-built peripherals like

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Poage 4
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USART, ADC, Analog Comparator, SPL, JTAG etc. Each I'O pin has an
alternative task related to in-built peripherals.

2. LM317 3-Terminal Positive Adjustable Regulator §\
It is a three terminal 5V voltage regulator IC used to provide a cons e
supply of 5V to the micro controller and other peripherals (for e , motor

driver) attached in the main board. !

3. L293DNE MOTOR. DRIVER
This is a motor driver IC which takes the input from the mMnntrul]er_ It drives

the DIC and stepper motors using a separate power s.u%mL

4, RST(Reset Switch)

The Reset switch is used to reset a prog n Pxecution, to the beginning. It is
similar to the reset switch of a PC. ( ’

% POWER{Power On Smitchigl

This is a toggle switch used to presfide power supply to the main board. The

ba

supply can either be from ¢ (through LS), or usb powered. The power

switch can be toggled be

6.  DS(Driver sé(.(

DS consists of tw

-

(Main Power) and UP.

It is used to provide a separate high current power supply

to the Motors. rer supply of SV-40V can be provided to operate DC motors.

Q

s TOR DRIVER CONTENTS
Th tor drivers are used to run the DC motor/ stepper motors that are connected
board according to the data from the microcontroller.
% link between motor and micro controller is given below.
MOTOR. 1 - TERMINAL 1 — Port C-2
MOTOR. 1 - TERMINAL 2 — Port C-3

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Page 5
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MOTOR 2 - TERMINAL 1 — Port C-4
MOTOR 2 - TERMINAL 2 — Port C-5

Programming
WinAVR is a suite of executable, open source software develo tools

for the Atmel’s AVR series of RISC microcontrollers hosted Vindows

platform. It includes the GNU_GCC compiler for C and C++. 3

Steps for writing a code using WinAVR :

1. Open the Programmer’s Notepad and write your code. \f

2. Create a new folder and save your code in that folder with extension name

“ﬂ].ﬂiﬂ_f:“_ *
3. Now open the make file and edit it as menti:}uw:
a. Make file— main filename (give yo € here without extension)
b. Make file— MCU type— ATm [chose your UC)
¢. Make file— Debug format—
d. Make file— Pro \ select wour programmer (if wyour

programmer is not in the li follow the step3.d)

e. Make file— port— -['5::> the port where you have connected your
programmer, here its {SB)™

f. Make file— en \djting make file— then in your make file edit the
following thin 3

g F CPU= l%ﬂ{] (change it as for your crystal frequency)

B PROGRAMMER =awrisp (here write down you

name).

file in your folder without changing its name.

€ programmer’s notepad.

ile your code and to generate hex file (Tools— make all).

load your code into your UC, open AVR USB Programmer, choose the
(here Atmega 16), select the hex file & click on WRITE.

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Page 6
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2.2) Motor System
DC motors are used to drive the robot. Microcontroller controls the motion

of the motors. The basic principle behind the motion of the motors is H-hgidge

concept. @
H Bridge \Z\

@
&

52

Figure @:‘

An H bridge is an electro 'Quit that enables a voltage to be applied
across a load in either direction. The%e circuits are ofien used to allow DIC motors
to mun forwards and backwwﬁhﬂdges are available as integrated circuits, or
can be built from discret ents.

The term H @ﬁ?ﬂd from the typical graphical representation of
such a circuit. An H brid€e is built with four switches (solid-state or mechanical).
When the switches % 2nd $4 (according to the first figure) are closed (and S2 and
§3 are open)a itive voltage will be applied across the motor. By opening S1

and 54 and closing S2 and S3 switches, this voltage is reversed, allowing

rew:ns@ ion of the motor.

ing the nomenclature above, the switches 51 and S2 should never be

%3’5 the same time, as this would cause a short circuit on the input voltage

€. The same applies to the switches 83 and S4. This condition is known as
shoot-through.
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The two basic states of an H bridee

DO =@ Pr

- [
[ &
Figure 3: H Bridge States %:

The H-bridge arrangement is generally used to ren%h@ﬁje polarity of the
maotor, but can also be used to 'brake' the motor, t%ﬁe motor comes to a

sudden stop, as the motor’s terminals are shorted, the motor 'free run' to a

stop, as the motor is effectively disconnected fro ircuit.

2.3) Cameras { ’
The cameras used in the system are O.
» iball Face2Face Webcam C8 3264 x 2448 resolution): Face Camera

=  INTEX ZC0301H we@?ﬂ[ﬂ] X 600 resolution): Park space Camera

»  HS-W(C-139 Sc@m webcam. (640 x 480 resolution): Numberplate
Camera %

They are connected to the PC using USB port. The face camera is used to
capture the face infad®, the numberplate camera for the numberplate images and
the park space for the parking status.

24 N

%{ATLAB version used here is MATLAB v 8.1.0.604R2013a). It is
i

run el core i5 processor laptop.

input tools. Images are taken wsing these cameras when required and
acquired as variables in MATLAB with the help of Image Acquisition
Toolbox.

% Image Acquisition Toolbox: Three different cameras are used as primary

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Page &
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o Image Processing Toolbox: The images acquired are operated upon using
this toolbox to make a decision on the commands to be sent to the

microcontroller.
o Computer Vision System Toolbox: Exclusively used for face detdgtion
and tracking.
2.5) USB to serial converter @

The commands from MATLAB are to send via a sen
laptop does not possess a serial port, a USB to senal conve:
convert the data from a USB port to a serial form. TheMr{er consists of a

CP2102 chip. E .

Figure 4: PC @m‘ Limk

2.6) Power supply 5

Motor system uses w\;@pﬁwer from a battery or some other variable dc
power supply. Micro co r uses 3V dc power obtained uwsing a woltage
regulator. A laptop is base station which can also provide power to the
microcontroller thro

2.7) PIR Sensotn o,

The PIR (Passi -Red) Sensor is a pyro-electric device that detects motion
es in the infrared (radiant heat) levels emitted by surrounding
otion can be detected by checking for a sudden change in the
wed [R. pattern. When motion is detected the PIR sensor outputs a high
") on its output pin and otherwise OV. It is used here to detect vehicle

e Detect a person up to approximately 30 ft.

e Source currentup to 12mA @ 3V, 23mA @5V

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Page 9
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o Onboard LEDs light up the lens for fast visual feedback when movement
is detected.

Kev Specifications

o Power Requirements: 3 to 6 VDC; 130 pA idle, 3 mA active (no lg

o Communication: Single bit high/low output

o Dimensions: 14l x 10x08in(358x254x203¢c

o Operating temperature: 32 to 122 °F (0 to 50 °C) ! @

Y4

Figure 5: PIR Motion Sensar

Sensitiwvity Time Delay
Adjust Adjust

e
% Figure &: PIR Motion Sensor Circuit

28 IR Sensor

ject sensor detect the presence of objects in its signal path. It consists

tof an IR led and a photodiode and an LM358 comparator. It gives 3.5V

t when an object is sensed and OV otherwise. The range of detection can be

tered uwsing a potentiometer provided in it. It has 10-12cm range and
potentiometers are used for varying the range.

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Page IO
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Figure 7: IR Object Sensor

Q - Figure 11: LED Modules

LED@'ES consisting of a red, vellow and green led in each is used as
indicat driver. They indicate the status of recognition procedures. LEDs

are cotgcied to the microcontroller port pins through a 330 ohm resistors.

X
‘Q§ —e

Figure 12: LED Connmection Diagrmm

=

pct
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CHAPTER 3:
CIRCUIT DIAGRAM N\

el “

TLAB installed in the PC works as the brain of the system. The

onnection between the MATLAB and real world is established with the

E help of an Ammegal6A microcontroller. This connection is made possible
V. with the help of UART (Universal Asynchronous Serial Receiver &
Transmitter). A usb to serial converter is made use of as the laptop pc

doesn’t contain a serial port. The microcontroller reads the inputs from the

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Page 12
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sensors and send to PC whereas the PC sends the commands for output
operations to microcontroller. The serial data configuration is as follows:

8 Data bits.

2 Stop bits.

Baud Rate: 9600 bps. \
No Parity.

Mo Stop bits. \Z\

e Microcontroller used is ATMEGA 16A. It is a 40 pin [
ports. We use 4 pins{(PAQ, PAlL, PA2, PA3) for
pins{PA4, PAS) for PIR sensor inputs, 12 pins(PAf. P
PB3, PB4, PB5, PB6, PB7, PCO, PC1)

® A 9V dc power from a battery or some other v dc power supply is
applied to the microcontroller board. ThigagMjrectly applied to the dc
motors controlling the entry and exit ﬂ@]ﬂ]ﬂgﬁ motor driving IC

VVVVYV

four 8-bit
sor inmputs, 2
'BO, PB1 PB2,

L293D. §

o An LM317 voltage regulator gives ply used as VCC in the entire
board which is applied to micr %l’, sensors, leds and L2930 IC
control inputs.

® Presence of the vehicle at di \pcs.itiﬂns determined by four IR object
SETSOTS. @

e Motion of the vehicle is sensgd using two PIR motion sensors place infront
of the gates. -

e Status of the Qfmdicated to driver with the help of four LED
modules. A %‘ and a Green led is soldered into each led
indicator m o~ led lights are connected to port pins of
micrﬁcﬂntr:}mugh 330 ohm resistors. Yellow LED indicates “under

processings grgen LED indicates “successful processing’ and red LED
indi %L‘E of processing’.

¢ USB val converter is used to establish a serial link between the pc and

the microcontroller.

geared motors which run at approximately 150 rpm when applied
V control the gates.

V;
v%[RCUIT WORKING

Initially, in the absence of any vehicles at the gates, the sensor outputs are:
IR1=0, PIR1=0, IR2=0, IR3=0, PIR2=0), IR4=0. Then the program enters a
continuous loop checking for presence of vehicle infront of any of the gates.
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When a vehicle reaches in front of entry gate, IR1 output goes high (3.5V)
and PIR1 also goes high (3.5V) indicating its motion. Once the vehicle comes to
rest, PIR1 also goes low (0V) following a settling time of 5 seconds. As the
condition IR1=1 and PIR1=0 is satisfied, the microcontroller sends characwr “a’
serially to PC. MATLAB detects it and initiates face detection and reco XH
program. MATLAB sends character A’ to microcontroller resulting 4

g =]
Yellow led of entry face detection status module. The successful ¢ on of
face detection and Eigen database updation processes is indicated g the

Green led of entry face detection status module and tuming off the V®low led. A
check for available vacant spaces in parking are is done at thi . If the area is
full, notification will be given to user at the computer screen’ ase the process
have failed, the Red led would light up by sending of charaWG’. Following the
successful completion of face recognition, the n late recognition process
initiates. This is indicated by lighting up Yeﬂkg%af entry numberplate
recognition status module. If the number plate is stfully extracted. then the
Green led of entry numberplate recognition e lights up upon receiving
the character “C” from MATLAB. Failure of e would cause the Red led of
same module to glow upon receiving chara . The text notification messages
of all the above mentioned events are s i computer screen too. Following
the successful completion of entry pr msr the entrv gate would open upon
receiving serial character “X’. This j ‘Xh}f rotating the dc motor connected to
entry gate. The vacant spaces in t g lot are notified at the computer screen
along with this. Once the vehicle rossed the gate and moved to parking area,
IR2 turns high (3.5V) for a small type. This status is sent by microcontroller to pe
through character “b’. The oses upon receiving character Y™ from pe. If
any of the procedures have\acd, the user will be asked to leave the area through
text message. The r tected by reception of character “c’. Upon receiving
this, the enmrpmg% and initial status check continues.

When a veMglevreaches in front of exit gate, IR3 output goes high (3.5V)
and PIR2 al igh (3.5V) indicating its motion. Once the vehicle comes to
rest, PIR2 s low (0V) following a settling time of 5 seconds. As the

conditio and PIR2=0 is satisfied, the microcontroller sends character *d”
serially - MATLAB detects it and initiates face detection and recognition
pro IATLAB sends character ‘F’ to microcontroller resulting in lighting

ed of exit face detection status module. The successful completion of face
wn and Eigen face recognition processes is indicated by lighting the Green
exit face detection status module and tuming off the yellow led. Following

e successful completion of face recognition, the numberplate recognition
process initiates. This is indicated by lighting up Yellow led of exit numberplate
recognition status module. If the number plate is successfully extracted and it
matches with the stored number, the Green led of exit numberplate recognition
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status module lights up upon receiving the character *L” from MATLAB. Failure
of the same would cause the Red led of same module to glow upon receiving
character ‘J°. The text notification messages of all the above mentioned events are
shown in computer screen to0. Following the successful completion ok exit

procedures, the exit gate would open upon receiving serial character “U’.
done by rotating the dc motor connected to exit gate. Once the vehicle
the gate, IR4 tums high (3.5V) for a small time. This status%y
microcontroller to pc through character “e’. The gate closes %r&caﬁng
character ‘V” from pc. If any of the procedures have failed, the% | be asked
to leave the wehicle back at parking area through text megfagt, The return is
detected by reception of character “c¢”. Upon receiving this, ﬁ%ﬂrpmgram exits
and initial status check continues.
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FLOWCHART
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CHAPTER 4:
PROGRAMMING SECTION

4.1) MATLAB PROGRAM

jectDetector;
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stat init=getsnapshot (parkcam] ;
stat initg=rgbidgray{stat init):
stat initb=stat initg>230; *Conw q
statinit fin=bwareaopen(stat inith,200};

ionprops (statinit fin, "BoundingBox", "Tmage"}; %

cat (1, boundel . BoundingBo=) ;

nobound=size (boundsil, 1) ;
for carsl=1:ncbound
bnd (carsl)=boundell (carsl, 1}

=na

while (1) !@
f'-'r"_:oz—[ss},‘:;‘i % iy erigl T

]

1
3
]
3
]
8|
]

|
=

W
%]
1]
o
A
||

= H O =

C‘J:'.l

|

B e
|

£ =

0
'od |
b
B8

Mo

O v

nermal {£fi,1)=cclumn{fi,l}—-average;

BA=horzcat ([normal{fi,1}};

B=horzcat (A, normal {fi,1})};

ol
%? ATRANS=t —
?

transpose (A) ;

Fh

ace regifi,fjl=dot(normal{fi, 1}, EIGEN{fj,1})-
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write (ser, "B" FacelYELLOWLED=0, FacelSREENLED=1,

e 4 F 0.0 M08 dll OLOCT 5=
= arxing Status Analysis

s
statnwg=rgb2gray (statnw) ; *Conwvert

=L isa Ol W 2115 AUl DART IS -

carsll=cat (1, carel .BoundingBox) ; \,
ze(carell,1}; % Finding al nu of wehic] ™

for carsl=1:nocar
car (carsl)=carsll [carsl,

FRus
L 3 didi i

(5

COLLEGE OF ENGG. KIDANGOOR | DEPT. OF ECE Page 20



MAIN PROJECT SECURE PARKING SYSTEM USING COMPUTER VISION 12005

o R e ~he roemderne ~F Fhe S

- érc:.éua,_kr-_:'*”',En,ni]; % :
out l=imsubtract I,E-,._J:]r < :

H—b'h_"l ]:‘I;h f
H=imerode [H, strel ("lins

r=1:10;

ITE cat (1, Iprops. B"K Boisc} 7
if s_z:I_I-.'E_,_]—.O
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and

break;

=
|

1e]
- (0 W Fh

W = (] =
=W b

m cl

while (1}

fwrite(ser,"Q"}:; % Beceiwe serial input.
if (fscanf (ser,"%c",1}=="c"} % Ifi L

~ 5 mr Fhrhnts ermter e el
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write(ser,"E"}; % All LEDs & motors

break;

sil=si-1; = s lebIing a oted seria nimbe1s

display("Parking :‘;L:. Sorry for the %

L

E bbomes=step (faceDetector, frame) ;

if (isempty(bbomes)=—0 && size(bboxes,1}==1)

E facefind=1;
break;
end
; facefind=0;

I
B
I
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faceinp=imresize (crpfacel, [105,1051}
ngr=rgb2gray (faceinp} ;
incoel=faceingr(:)-
faceinnor=faceinceol-average;

for £j=1:s1

(faceinnor, EIGEN{fj,1}}: \

faceinwt {1, fjl=dot

meandist=mesan (cell?mat [absdist)  2):

similarity=abs (cellZmat (faceinwil— *
cellZmat (face reglposlistface,:}}):

if(max(similarity)<les+14) Q

diff=faceinwt{l, fj}-face regifi, fj@
absdist{fi, fj}=abs(diff);
end
end %
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NR=cat (1, Iprops.BoundingBox) 7 %
if size(NR,1)==10 %
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if test np{l,checksl} ~=
np regi{posistface, checksl
exitcheck=0; % Driwver not werified.

break;

if (exitcheck==1}

el nher plate. Please park the wehicle back.");
while (1)
? furite(ser,"Q"}; % Beceive ser put
if (fscanf (ser,"% 1 I : 23=0 &
PTRA=[] (Vehicle has returned back to parking ]
fwrite(ser,"E"}; % All LEDs & motors
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display("Face not found in database. Please pgrk
the wehicle back.");

fwrite(ser, "K"}; % FaceZYELLOWLED=0, @

if (fscanf(ser,"%c",1})=—="c"} % If B L
PIRZ=0 [Vehicle has returned back to parking site)
fwrite(ser,"E"}; % Rl]l LEDsW ™. rs off
break;
end
end
end
else % If no face is d
fwrite(ser,"E"}; %
display("No face i RES
back."};
while (1)
fwrite(ser,"0"); %
if ([(fscanf (ser,"

Nds ITELUTITIEd DGOits L3O LI Pd T EATI]

i
=
0

F

4.2) MICROCONTR ER PROGRAM (EMBEDDED C)
#include <avr/io.h> H Including AVR input output header file.

M/ Including delay header file.
00 // Setting Clock Speed as 16 MHz

finclude <delay.

fidefine FO
fidefine
fidefj

0 [/ Setting Baud Rate as 9600 bps
BRR FOSC/16/BAUD-1
RT_Init{ unsigned int ubrr);
ursigned char USART _Receive{ void ;
% USART Transmit{ unsigned char data );

waid main{ woid ) // Main program
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unsigned char input;
int st1=0; /[ Status of Entry Gate.
int st2=0; / Status of Exit Gate.

int cnt; /f Serial Quiput loop time

N\
S
[/* Clearing the ports initially. */
&
N

PORTA=0x00;
PORTB=0x00;
PORTC=0x00;

%ﬂ
/* Setting the port functions. */ O

DDRA=0CO;
DDRB=0xFF;
DDRC=0xFF; C)%

NS

USART Init ( MYUBRR ); /f |I'Iif| UART communication.
while[1) // INFINITE WHILE LOOP

« Q/ﬂ

[* Serial Input Section */

.0‘*\
iinpit =="A")

Q PORTA=0x380;

% PORTBE=0rc00;

? PORTC=0x80;

% _delay_ms(200);
X
else if |imput == "B")

{

PORTA=0x00;
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PORTB=0x05;
PORTC=00:00;
_delay _ms(200);

'

else if (input =="C")

{
PORTA=0x00;
PORTB=0x0S;
PORTC=0x00;
_delay_ms(200);

t

else if |imput =="D")

{
PORTA=0x00;
PORTB=0x03;
PORTC=000;

}
else if (imput =="E")

{

PORTC=0x00;

Q _delay_ms(200);
Q\ZIS:H (input =="F")

{

?% PORTA=0x00;
% PORTB=0x20;
? PORTC=0x00;

_delay_ms(200);
t
else if (input =="G")

_dela','_ms[llIO
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PORTA=0x40;
PORTB=0rc00;
PORTC=0n40;
_delay_ms(200);

t

else if (imput =="H')

{
PORTA=0x00;
PORTB=0wx40;
PORTC=0x00;
_delay_ms(200);

'

else if [input=="I')

{
PORTA=0x00;
PORTB=0x40;

PDRTC=Dxﬂl;5

_delay_ms(200

)i
'
} XY
else if ﬂin;@]
'«
PORTA=0x00;

-
o PORTE=0xCO;
\Z\ PORTC=0x00;
Q _delay ms[200);

}
else if (imput =="K')

s
? PORTA=0x00;

PORTB=0nc10;
PORTC=0mx00;
_delay _ms[200);
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t

else if (imput =="L"}

{
PORTA=0x00;
PORTB=0n40;

N
PORTC=0x02; §
_delay_ms(200);
&
DV

t
else if (input =="X'}
{
if (st1==0) // If Entry gate is clnﬁe%"\
{
PORTC=0X08; /{ c@
_delay_ms(300
PORTC=0X00, Q/
st1=1; ff @E is open.
O
_dela','_ms[l%
} e
else if (imput iﬁﬂf
{
If ==1} [ If Entry gate is open
{
b

o PORTC=0X04; /f CLOSE GATE
Q\ PORTE=0X00;
Q _delay _ms(300);
PORTC=0000;
st1=0; /{ Entry gate is closed.

%
o,
S

_delay_ms(200);
¢
else if (imput =="U")
{
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if (st2==0} // If Exit gate is closed

{
PORTC=0X20; fff OPEN GATE

PORTE=0X00;
_delay_ms(300);

PORTC=0000; %
st2=1; // Exit gate is open. @
| &

_delay_ms(200);
}

else if (input =="V") ? ]
{

if (st2==1) // If Exit gate is 0

-:
PORTC=0X 10y %E GATE
PﬂﬂTBﬂ&)
_delav@m:;

PGRT%‘[U{}I;

st.'-!:ﬂi\,."f Exit gate is closed.

if(PINA == Ox01 || PINA == 041 || PINA = Ox81 || PINA =

\Z\ /* Serial Output Section */

0xC1)
X
% USART_ Tramsmit|'a");
N\ ’
else if (PINA == Ox02 || PINA == 0x42 || PINA == Ox82 || PINA
==0xC2)
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USART Tramsmit('b");

}
else if (PINA == 0x00 || PINA == Ox40 || PINA == Ox80 || PINA

== OwC0) @\
{
USART _Tramsmit{'c'); %
: )

else if (PINA == Ox04 || PINA == Oxd4 || Ox84 || PINA
== Oxca)
{ Y
USART_Transmit{'d"); %ﬂ
t
else if (PINA == Ox08 || PINBG=TX48 || PINA == Ox88 || PINA
== OxC8)

| USART_Tr Qe'];
O
Qﬂﬁ?_ﬁansmit{'x'};
Y
>
Q

o= £ Y

—

d INITIALIZATION */

Kid USART Imit{ unsigned int ubrr)

{
/* Set baud rate */
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UBRRH = {unsigned char)(ubrr>>8);
UBRRL = {unsigned charjubrr;

/= Enable receiver and tramsmitter */
UCSRB = [1<<RXEM) [{1<<TXEM);

/* Set frame format: 8data, 2stop bit */ §

UCSRC = [1<<URSEL) | [ 1<<UISBS) | [3<<UCSZ0);

/* CONFIGURING USART RECEIVER =/ \f
>

unsigned char USART_Receive{ void ) O

{

[* Wait for data to be received */f @

while [ I[ICSRA & [1<<RXC)] ) %

return UDR;

[* Get and return received data from

}

N2

/= §‘ i
/= CONFIGURING USAF&JSM|WH *f

-
woid USART Tra it{Junsigned char data )
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CHAPTER 5:
IMAGE PROCESSING TECHNIQUES

3.1) EIGENFACE DATABASE CREATION PROCEDURE mﬂ§

1) Read face image taken by camera using Viola Jones Algon
2) Convert face image into face vector. @
3) Normalize the face vector. %
4) Concatenate face vectors into a matrix. %
5) Calculate covariance matrix. \,
6) Calculate Eigen vectors using covariance mam%‘\
T) Represent each face image as a linear co of all Eigen vectors.
8) Find weights of all Eigen faces & store 1
5.2) EIGENFACE RECOGNITION @EDURE
1) Read face image taken by ca psing Viola Jones Algorithm.
2) Convert face image into fan:%ctﬂr
3) MNormalize the face vector.
*
4) Project normalized ’(ﬁé&ﬁnr onto the Eigenspace.
5) Find weight vec ut image.
6) Calculate dis tween input weight vector & all weight vectors stored

)

PACE EVALUATION PROCEDURE

Initial park space image is taken, converted to grayscale & stored.

2} Boundaries extracted by thresholding & selection.
3) Boundary coordinates evaluated & stored.

4) Present park space image is taken & converted into grayscale.
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5)
6)
T)
8)

9)

5.4) NUMBERPLATE RECOGNITION PR{]CEI}L—RF\/

1)
2)
3)
4)
5)
6)
T
8)

Initial image is subtracted from present image.

Thresholding & selection applied to extract the vehicle images.

Vehicle coordinates evaluated & stored.

Comparing the vehicle coordinates with the boundary cmﬂi@e

status of each parking slot identified.

Driver is notified about the status. @Q\
Read image taken by camera.

Filtering and morphological processing. %ﬁ

Extracting the numberplate area. O

Selecting all bounding boxes.

Extract only valid characters of n 1

Load template character data ba

Apply 2D-correlation to obtai st match.

Giving the character {:utpms
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CHAPTER 6:

ADVANTAGES & DISADVANTAGES

6.1) ADVANTAGES

Saves arrival time and departure time.
Provides improved security.
Vehicle is under the control of parked driver.

>
Avoids security guards. Q\Z\
&

Child safety parking system. \,

Car thefts can be avoided.

Traffic congestion is reduced at small Mareas. Mainly at
underground parking.

The time for searching of parking :-% eatly reduced.
Computer vision based system bz Wheh reliability.

Mng area can be reduced.
g process.

Vehicle drver given di park at parking space.
Parking space equally

Reduce the accidents ™y the parking area.
Can be used in large area parking system.

Unnecessary {@n)emrmﬂ drivers can be avoided.

6.2) DISAD‘FANI‘A%‘"S*

S
?-
S

ifguly to encounter emergency situations.
igions in lighting can cause errors.
parking space cannot be reserved for anyone.
iver should wait at the gate till all procedures are completed.

k of opportunity for paid parking.
Vehicle queue occurs in parking entrance or exit gate.
In a closed or underground parking system, dangerous situations
for driver’s health.
Lack of night vision cameras.
The environmental condition may cause problems in detection of
number plate.
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CHAPTER 7:
APPLICATIONS

N
The Secure Parking System has numerous applications with @ to
parking of vehicles in places where a large number of people ga@an be
implemented permanently in shopping malls, cinema theatres, IT s ptc. where
large people arrive every day. Mobile unit of the system can lemented in

marriage receptions, exhibitions, cultural fests, etc.
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CHAPTER 8:
FUTURE SCOPE

N
The Secure Parking System is going to revolutionize the prese ths
of parking facilities. The security, order & easiness provided by em will
greatly reduce parking time. Eventhough the system is Effﬂt% ts present
state, there is still opportunity for improvement. The pay & %
er

ility common

nowadays can be added with the help of a currency r&cng&{ counter system.
cash

The cash credit facility can also be added to it setting a alance register for

b
each vehicle.
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CHAPTER 9:
CONCLUSION
N
In this project we designed and implemented a parking sys ich

provides security and order in parking related activities. The 5}{51:&[@ s use of
computer vision with the help of cameras. The implementatjon «% done by
programming in MATLAB. Some digital signal pr%

morphological processing concepts and common logig weM made use of.

technigues,

Experience was also gained in Image acquisition and Image processing toolboxes

of MATLAB. "

From the work done in this project, it c understood that computer

vision and image processing can play an i role in improving most of the
iz, the simple system that was

would have been very difficult to

everyday activities. By using image pr
developed here could perform the tas.k\'
execute by manual control. O
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