Chapter 2
LITERATURE SURVEY
2.1

BLOCK DIAGRAM

Figure 2.1: BLOCK DIAGRAM FOR PARKING SECTION

Figure 2.2: BLOCK DIAGRAM FOR VEHICLE SECTION
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2.2

BLOCK DIAGRAM DESCRIPTION

This project can be used in companies and shopping malls. Here we assume that some
vehicle has to be parked in some slot, it becomes dicult to search each vacant slots in
each oor. The block diagram consists of two sections.The parking section and the vehicle
section.
Power supply is required for the working of various components.Thus a rectier circuit
together with the 7805 regulator is used for this purpose.
In this project we have a display board, which shows the information about vacant
slots in each oor.Display section is the main part of this project. Display system used
here is a 16×2 LCD. Liquid Crystal Displays consumes less power and it is cheaply available.
This vacancy is sensed by IR Reectance Module which is placed in the parking
slot.The vacant slot is displayed according to the priority concept.Once the vacant slot
is known then the code for it is typed in the mobile of the owner which is then decoded
using the DTMF decoder.
The DTMF signals from the mobile is decoded using the decoder IC MT8870.Here
the owner presses the code for entrance or exit in the mobile.This DTMF signal from
the mobile is then sent to the IC MT8870 which decodes it into its corresponding binary
codes.This is then given to the microcontroller which then performs the entrance or exit
action according to the program.
As we know that the DTMF decoded signals are then given to the microcontroller
placed inside the vehicle, it has a major role in our project.The microcontroller used here
is PIC16F877A. PIC stands for periferal interface controller.PIC16F877A is an 8bit microcontroller with analog-digital converter capability and it is available in both dual in
line package and surface mount package. The program for the microcontroller is written
in embedded C language. PIC C compiler is used for software development. Programming
the PIC16F877 is easy with a mikro-c software.
The vehicle is controlled by the microcontroller.The forward and the backward movement of the vehicle is controlled by the DTMF code.After pressing the code the vehicle
then moves automatically, using the motor xed to it , according to the inbuilt measured
distance of each slot and then the vehicle is parked at the vacant slot. After vehicle is
parked in the slot it intimates us that the vehicle is parked safely using GSM module.A
GSM modem is a wireless modem that works with a GSM wireless network like a GSM
mobile phone, a GSM modem requires a SIM card from a wireless carrier in order to
operate.
Here Max 232 is used as a voltage converter. It is an 16 pin IC. In this project serial
data transmission is done through RS 232 connector. This is connected to the micro
controller. In order to provide interfacing between RS 232 and microcontroller max232 is
used.When the code is sent to car it returns by tracing same path.
If unknown hacks the vehicle or any problem occurs on reaching the destination inti3

mation is given to the owner of the vehicle.For this a PIR sensor is used. It mainly senses
the temperature. A dierential change is produced when an intruder enters in and leaves
the line of sight of IR radiation by the this sensor.Also an object sensor circuit is placed
next to the lock for further safety. When the IR reception is interrupted the output varies.
As these output go high the hacking message intimation is given.
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2.3

CIRCUIT DIAGRAM

2.3.1 Circuit Diagram of Parking Section

Figure 2.3: CIRCUIT DIAGRAM OF PARKING SECTION
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2.3.2 Circuit Diagram of Vehicle Section

Figure 2.4: CIRCUIT DIAGRAM OF VEHICLE SECTION
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2.4

CIRCUIT DIAGRAM DESCRIPTION

The circuit consists mainly of two sections:
1. Parking section
2. Vehicle section

2.4.1 PARKING SECTION
In this project we consider a four slot parking section.At rst the LCD displays the freeslot
according to the priority. In each of this free slot an IR Reectance Module is placed.As
the source is supplied the IR led keeps on emitting.When a vehicle enters the free slot the
emitted light gets reected back onto the photodiode after hitting the vehicle.This then
creates a high output.
This output is then given to the microcontroller which then then displays the next
free slot according to the priority.The car is then parked in the slot.
After that the GSM connected to the microcontroller sends a message "Car safely
parked" to the mobile of owner as part of intimation.

2.4.2 VEHICLE SECTION
Upon reaching the parking section the owner presses '*+free slot number' for entrance.The
free slot is displayed according to the priority.It is pressed using his/her mobile which is
then sent to the mobile connected to the DTMF decoder section.These signals are then
sent to the decoder IC MT8870.The corresponding binary decoded signals are created
which is then sent to the microcontroller.After that the microcontroller runs the program
for entering the pressed slot.Its output is then given to the driver IC L293D.This then
drives the motor in the forward direction to a distance corresponding to the length of the
slot.After reaching the free slot the vehicle then turns to the left direction and then enters
into the free slot.Thus the car is then parked.
After parking the vehicle, the surroundings of the parking section is under observation
using the PIR sensor.Also the object sensor (using the IR transmitter and the TSOP
receiver) is used as a mode of hacking which is placed near the lock.If any of these output
goes high then the microcontroller sends this output to the GSM module.It then sends
the message "Car hacked" to the owners mobile.
Inorder to retrieve the vehicle back the owner then presses '#+slot number'.Then the
process is same as above. That is,the decoded signal is then given to the microcontroller
which then runs the program for retrieving the vehicle.The diver IC L293D drives the motor in the backward direction using the output of the microcontroller.The vehicle reaches
the exit of the parking section.After that the microcontroller again checks for the free slot
and then displays it according to the priority and then the above steps are repeated.
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Chapter 3
IMPLEMENTATION
3.1

POWER SUPPLY

The power supply circuits built using lters, rectiers, and then voltage regulators. Starting with an ac voltage, a steady dc voltage is obtained by rectifying the ac voltage, then
ltering to a dc level, and nally, regulating to obtain a desired xed dc voltage. The
regulation is usually obtained from an IC voltage regulator unit, which takes a dc voltage
and provides a somewhat lower dc voltage, which remains the same even if the input dc
voltage varies, or the output load connected to the dc voltage changes.

Figure 3.1: POWER SUPLLY

3.2

LCD DISPLAY

Display system used here is a 16×2 LCD in 4 bit mode. Liquid Crystal Displays consumes
less power and it is cheaply available. The function of LCD in this project is to display the
vacant slot.Liquid Crystal Displays(LCDs) have materials which combine the properties of
both liquids and crystals . Rather than having a melting point, they have a temperature
range within which the molecules are almost as mobile as they would be in a liquid but
are grouped together in an ordered form ,similar to a crystal. When sucient voltage
is applied to the electrodes , the liquid crystal molecules would be aligned in a specic
direction. The light rays passing through the LCD would be rotated by the polarisers
,which would result in activating/highlighting the desired charecters.
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Figure 3.2: 16×2 LCD DISPLAY

3.3

IR REFLECTOR MODULE

The IR reection module works on the reection criteria.The IR led and photodiode are
placed adjacent to eachother.
When no IR light falls on the photodiode the resistance of the diode fall in the range
of Mega ohms or approximately innity.At this condition the voltage at pin 3 of the IC
LM358 is about zero voltage.And the voltage at the pin 2 of IC LM358 can be set in
between 5 V and 0 V.This can be set to any voltage between this range using the variable
resistor.At this point of time the output of the LM358 is low.
When any reecting surface comes near to IR LED and photodiode pair the reected
light of IR LED falls on the photodiode which rapidly decreases the resistance of the
photodiode and he photodiode starts conducting.At this point of time the voltage at pin
3 of LM38 is approximately 5 V which exceeds the voltage level at pin 2 of LM358 and
the output at pin 1 goes high.
The sensitivity of the IR sensor can be controlled by variable resistor.On changing the
value of the variable resistor,we can change the sensitivty of the IR sensor which inturn
results in increasing and decreasing the distance accordingly.

Figure 3.3: IR REFLECTOR MODULE
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3.3.1 Observation

Figure 3.4: WHEN THERE IS NO SLOTS FREE

Figure 3.5: DISPLAYING SLOT 1 IS FREE

3.4

GSM MODULE

A GSM modem is a wireless modem that works with a GSM wireless network Like a
GSM mobile phone, a GSM modem requires a SIM card from a wireless carrier in order
to operate.GSM Module is used to establish communication between the microcontroller
and GSM system. GSM module consists of a GSM modem assembled together with power
supply circuit and communication interfaces (like RS-232,USB, etc).
Both GSM modems and dial-up modems support a common set of standard AT commands. In addition to the standard AT commands, GSMmodems support an extended
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Figure 3.6: GSM MODULE
set of AT commands. These extended AT commands are dened in the GSM standards.
With the extended AT commands, we can do things like:
• Reading, writing and deleting SMS messages.
• Sending SMS messages.
• Monitoring the signal strength.
• Monitoring the charging status and charge level of the battery.
• Reading, writing and searching phone book entries.

The number of SMS messages that can be processed by a GSM modem per minuteis very
low - only about six to ten SMS messages per minute.

3.4.1 Accessing GSM MODEM using Microsoft HyperTerminal
Microsoft HyperTerminal is a small program that comes with Microsoft Windows. We
use it to send AT commands to the GSM modem. It can be found at
Start -> Programs -> Accessories -> Communications -> HyperTerminal.
Before programming our SMS application, it is required to check if the GSM modem
and SIM card are working properly rst. The MS HyperTerminal is a handy tool when it
comes to testing the GSM device. It is a good idea to test the GSM devices beforehand.
When a problem occurs, sometimes it is dicult to tell what causes the problem. The
cause can be the program, the GSM device or the SIM card. If GSM device and SIM
card with MS HyperTerminal and they operate properly, then it is very likely that the
problem is caused by the program or other hard wares. For Linux users, Mincom can be
used instead of HyperTerminal.
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3.4.2 Testing of GSM MODEM
To use MS HyperTerminal to send AT commands to the GSM modem, the following
procedure is followed
1. We put a valid SIM card into the GSM modem. We can obtain a SIM card by
subscribing to the GSM service of a wireless network operator.
2. Since in our case the modem drivers were pre installed, we need not to install any
such drivers.
3. Then we start up MS HyperTerminal by selecting Start -> Programs ->Accessories
-> Communications -> HyperTerminal.
4. In the Connection Description dialog box (as shown in the screenshot given below),
we enter any name and choose an icon we like for the connection. Then we click the
OK button.

Figure 3.7: THE SCREENSHOT OF MS HYPER TERMINAL'S CONNECTION DESCRIPTION DIALOG BOX
5. In the Connect To dialog box, choose the COM port that your mobile phone or
GSM modem is connecting to in the Connect using combo box. For example, choose
COM1 if your mobile phone or GSM modem is connecting to the COM1 port. Then
click the OK button.(Sometimes there will have more than one COM port in the
Connect using combo box. To know which COM port is used by your mobile phone
or GSM modem, follow the procedure below.
In Windows 2000 and Windows XP:
Go to Control Panel -> Phone and Modem Options. Then click the Modems tab.
In the list box, you can see which COM port the mobile phone or GSM modem is
connected to.)
6. The Properties dialog box comes out. Enter the correct port settings for your mobile
phone or GSM modem. Then click the OK button.
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Figure 3.8: THE SCREENSHOT OF MS HYPERTERMINAL'S CONNECT TO DIALOG BOX
(To nd the correct port settings that should be used with your mobile phone or
GSM modem, one way is to consult the manual of your mobile phone or GSM modem. Another way is to check the port settings used by the wireless modem driver
that you installed earlier.
To check the port settings used by the wireless modem driver on Windows 2000 and
Windows XP, follow these steps:
• Go to Control Panel -> Phone and Modem Options -> Modems tab.
• Select your mobile phone or GSM modem in the list box.
• Click the Properties button.
• The Properties dialog box appears. Click the Advanced tab and then click the

Change Default Preferences button.
• The Change Default Preferences dialog box appears. The Port speed eld on
the General tab corresponds to HyperTerminal's Bits per second eld. You
can also nd the setting for ow control on the General tab. On the Advanced
tab, you can nd the settings for data bits, parity and stop bits.)
7. Type "AT" in the main window. A response "OK" should be returned from the
mobile phone or GSM modem. Type "AT+CPIN?" in the main window. The AT
command "AT+CPIN?" is used to query whether the mobile phone or GSM modem
is waiting for a PIN (personal identication number, i.e. password). If the response
is "+CPIN: READY", it means the SIM card does not require a PIN and it is ready
for use. If your SIM card requires a PIN, you need to set the PIN with the AT
command "AT+CPIN=<PIN>".
If you get the responses above, your mobile phone or GSM modem is working properly.
You can start typing your own AT commands to control the mobile phone or GSM modem.

13

Figure 3.9: THE SCREENSHOT OF MS HYPERTERMINAL'S PROPERTIES DIALOG
BOX

3.5

PIC MICROCONTROLLER

All the operations of our system are controlled by the microcontroller. Microcontroller is
a general purpose device,but one that is meant to read data and controls its environment
base doing those calculations.The prime use of a microcontroller is to control the operation
of a machine using a xed program stored in ROM. PIC stands for Periferal Interface
Controller.Here we use PIC16F877A.It is an 8bit microcontroller with analog-digital
converter capability and it is available in both dual in line package and surface mount
package. The program for the microcontroller is written in embedded C language. PIC
C compiler is used for software development. Programming the PIC16F877 is easy with
a mikroC PRO software.

Figure 3.10: PIC16F877A
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3.6

SERIAL INTERFACE:MAX-232

The PIC16F877A microcontroller works in TTL Logic level whereas the GSM Module
works in RS-232 Level.So the communication between microcontroller and the GSM Module requires convertion from TTL logic level to RS-232 Logic level and vice versa.This
function can be performed by a MAX-232 IC. MAX232 is an integrated circuit that converts signals from an RS-232 serial port to signals suitable for use in TTL compatible
digital logic circuits. The MAX232 is a dual driver/receiver and typically converts the
RX, TX, CTS and RTS signals.When a MAX232 IC receives a TTL level to convert, it
changes a TTL Logic 0 to between +3 and +15 V, and changes TTL Logic 1 to between
-3 to -15V, and vice versa for converting from RS232 to TTL.

Figure 3.11: MAX 232

3.7

DTMF DECODER:MT8870

This DTMF decoder IC detects the dial tone from a telephone line and decodes the keypad
pressed on the remote telephone. The dial tone we heard when we pick up the phone set
is call Dual Tone Multi-Frequency, DTMF in short. The name was given because the tone
that we heard over the phone is actually makeup of two distinct frequency tone, hence the
name dual tone. The DTMF tone is a form of one way communication between the dialer
and the telephone exchange.A complete communication consist of the tone generator and
the tone decoder. The IC MT8870, used here is the main component to decode the input
dial tone to 4 digital output. The decoder uses digital counting techniques to detect and
decode all 16 DTMF tone-pairs into a 4-bit code. These digital bits can be interface
to a computer or microcontroller for further application (eg. remote control, phone line
transfer operation, etc...).

Figure 3.12: DTMF DECODER IC
DTMF is a generic communication term for touch tone (a Registered Trademark of AT
and T). DTMF is an example of a multiple frequency shift keying (MFSK) system.The
tones produced when dialing on the keypad on the phone could be used to represent the
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Figure 3.13: OUTPUT WHEN '1' IS PRESSED
digits, and a separate tone is used for each digit. However, there is always a chance
that a random sound will be on the same frequency which will trip up the system. It
was suggested that if two tones were used to represent a digit, the likelihood of a false
signal occurring is ruled out. This is the basis of using dual tone in DTMF communication.
DTMF dialing uses a keypad with 12/16 buttons. Each key pressed on the phone generates
two tones of specic frequencies, so a voice or a random signal cannot imitate the tones.
One tone is generated from a high frequency group of tones and the other from low
frequency group.The frequencies generated on pressing dierent phone keys are shown in
the Table:

Figure 3.14: FREQUENCIES GENERATED ON KEY PRESS
Each row and column of the keypad corresponds to a certain tone and creates a specic frequency. Each button lies at the intersection of the two tones as shown in Table.
When a button is pressed, both the row and column tones are generated by the telephone
instrument. These two tones will be unique and dierent from tones of other keys. So,
whenever we say that there is a low and high frequency associated with a button, it is
actually the sum of two waves is transmitted.
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Figure 3.15: ROW AND COLUMN FREQUENCY CORRESPONDENCE

This is a full DTMF receiver that integrates both band split lter and decoder functions
into a single 18-pin DIP or SOIC package. Manufactured using state of the art CMOS
process technology, the M-8870 oers low power consumption and precise data handling.Its
lter section uses switched capacitor technology for both the low and high group lters
and for dial tone rejection. Its decoder uses digital counting techniques to detect and
decode all 16 DTMF tone pairs into 4 bit code external component count is minimized
by provision of a on chip dierential input amplier, clock generator, and latched tristate
interface bus. Minimal external components required include a low cost 3.579545 MHz
color burst crystal, a timing resistor, and timing capacitor. The new MT-8870-02 provides
a power down option which, when enabled, drops consumption too less than .5 mW. The
02 versions can also inhibit the decoding of the fourth column digits. DTMF is the generic
name for pushbutton telephone signaling equivalent to the bell systems touch-tone. Dual
Tone Multiple Frequency (DTMF) signaling is quickly replacing dial-pulse signaling in
telephone banking or electronic mail systems, in which the user can select options from
a menu by sending signals from a telephone.The 4-bit decoded output of MT 8870 when
the dierent keypads were pressed is shown in the below table:

Figure 3.16: BINARY EQUIVALENT OF THE KEY PRESSED
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3.8

PIR(PASSIVE INFRA-RED) SENSOR

PIR sensor is used to sense intruder presence.Common IR sensors have limited sensitivity.They sense along a straight line only.So we make use of Passive InfraRed sensors.The
PIR sensors used here have a 180 degree,2cm coverage area. The PIR sensor is a pyro electric device that detect motion by measuring changes in the infrared leves emitted by the
surrounding objects.This motion can be detected by checking for a high signal on a single
I/O pin.The main features are single bit output,small size,easy to conceal,compatability
with all parallax microcontrollers, and 3.3V and 5V operation with <100µA current draw.

Figure 3.17: PIR SENSOR
PIRs are basically made of a pyroelectric sensor which can detect levels of infrared
radiation.Everything emits some low level radiation,and the hotter something is, the more
radiation is emitted.The sensor in a motion detector is actually split in two halves.The
reason for that is that we are looking to detect motion(change) not average IR levels.The
two halves are wired up so that they cancel each other out.If one half sees more or less
IR radiation than the other,the output will swing high or low.Along with the pyroelectric
sensor is a bunch of supporting circuitry,resistors and capacitors.
The PIR sensor itself has two slots in it, each slot is made of a special material that
is sensitive to IR.The lens used here is not really doing much and so we see that the two
slots can 'see' out past some distance (basically the sensitivity of the sensor).When the
sensor is idle,both slots detect the same amount of IR,the ambient amount radiated from
the room,walls or outdoors.When a warm body like human or animal passes by,it rst intercepts one half of the PIR sensor,which causes a positive dierential change between the
two halves.When the warm body leaves the sensitive area, the reverse happens,whereby
the sensor generates a negative dierential change.These change pulses are what is detected.

3.9

DRIVER IC L293D

The Device is a monolithic integrated high voltage,high current four channel driver designed to accept standard DTL or TTL logic levels and drive inductive loads (such as
relays solenoides, DC and stepping motors) and switching power transistors.To simplify
use as two bridges each pair of channels is equipped with an enable input. A separate
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supply input is provided for the logic, allowing operation at a lower voltage and internal
clamp diodes are included.This device is suitable for use in switching applications at frequencies up to 5 kHz.The L293D is assembled in a 16 lead plastic package which has 4
center pins connected together and used for heatsinking.

Figure 3.18: IC L293D

3.10

OBJECT SENSOR

The circuit for object sensor consists of LM555 for generation of 38 kHz siganl.This is given
to the IR transmitter, which is indicated by the glowing up of the IR tranmsmitter .This
reception was done by checking the output of the IR receiver TSOP1738.When there
is no object between the IR transmitter and the TSOP1738 an LED connected to the
TSOP1738 is found to glow continuously.The LED goes OFF as soon as the transmission
is interrupted which indicates the presence of an object.

Figure 3.19: CIRCUIT DIAGRAM OF OBJECT SENSOR TRANSMITTER

Figure 3.20: CIRCUIT DIAGRAM OF OBJECT SENSOR RECEIVER

3.10.1 Problems Faced
There was diulty in the reception of 38kHZ signal by the TSOP 1738 receiver.Thus a
10 µF was placed between the output and ground of the TSOP 1738 receiver which lead
to the proper reception.
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3.11

VEHICLE

Figure 3.21: AUTOMATIC CAR
A robotic kit was used for the demonstration of the vehicle.It was bought and then
assembled.Two DC motors were attached to drive the vehicle.When sucient voltage was
given to the motors the vehicle moved in forward direction for entrance and in reverse
diection for exit.

3.12

PCB LAYOUT

Figure 3.22: DTMF DECODER-PCB LAYOUT
The copper clad sheet was cleaned and the designed PCB layout was printed onto
an A4 sheet.Then this sheet was ironed onto the copper clad.Then it was put into ferric
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chloride solution for some time. After that it was taken out from the solution and paper
was removed.It was then left to dry.After drying it was seen that the circuit was formed
on PCB where only the print was present and the remaining copper was etched out.The
holes were drilled at appropriate points by using the drilling machine.
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Chapter 4
ALGORITHM AND FLOW CHART
4.1

FLOW CHART

Figure 4.1: FLOW CHART
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4.2

ALGORITHM

1. Start the program.
2. Initialize the LCD, the GSM and the I/O ports of the microcontroller.
3. The free slots are then displayed on the LCD.
4. If for entrance, then press '*+free slot number'.
5. "Car safely parked" is then sent as message after the vehicle stops in the slot.
• If hacked, then the message "Car has been hacked" is sent.

6. Else for exit, press '#+slot number'.
7. Car reaches exit.
8. End the program
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Chapter 5
SOFTWARE SECTION
5.1

mikroC PRO for PIC

The software used for programming part is mikroC PRO for PIC.The mikroC PRO for
PIC is a powerful, feature-rich development tool for PIC microcontrollers. It is designed
to provide the programmer with the easiest possible solution to developing applications for
embedded systems, without compromising performance or control.PIC and C t together
well: PIC is the most popular 8-bit chip in the world, used in a wide variety of applications,
and C, prized for its eciency, is the natural choice for developing embedded systems.
mikroC PRO for PIC provides a successful match featuring highly advanced IDE, ANSI
compliant compiler, broad set of hardware libraries, comprehensive documentations.

5.1.1 Features
mikroC PRO for PIC allows to quickly develop and deploy complex applications:
• Write the C source code using the built-in Code Editor (Code and Parameter As-

sistants, Code Folding, Syntax Highlighting, Auto Correct, Code Templates, and
more.)

• Use included mikroC PRO for PIC libraries to dramatically speed up the develop-

ment: data acquisition, memory, displays, conversions, communication etc.

• Monitor the program structure, variables, and functions in the Code Explorer.
• Generate commented, human-readable assembly, and standard HEX compatible

with all programmers.

• Use the integrated mikroICD (In-Circuit Debugger) Real-Time debugging tool to

monitor program execution on the hardware level.

• Inspect program ow and debug executable logic with the integrated Software Sim-

ulator.

• Generate COFF(Common Object File Format) le for software and hardware de-

bugging under Microchip's MPLAB software.

• Active Comments enable you to make your comments alive and interactive.
• Get detailed reports and graphs: RAM and ROM map, code statistics, assembly

listing, calling tree, and more.
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• mikroC PRO for PIC provides plenty of examples to expand, develop, and use as

building bricks in projects.

5.2

PICkit 2 DEVELOPMENT PROGRAMMER

The PICkit 2 Development Programmer/Debugger is a low-cost development programmer.It is capable of programming most of Microchip's Flash microcontrollers and serial
EEPROM devices.The programming interface appears as shown in Figure below.

Figure 5.1: PICkit 2 PROGRAMMING INTERFACE
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Chapter 6
RESULT AND DISCUSSIONS
Our aim was to park the vehicle automatically in the free slot of the designed parking
area.In order to achieve this we did accordingly as described.
When '*'+ allotted free slot number was pressed the vehicle was ready for entrance and
then the vacant slot number was pressed.The car was then parked safely.
The IR Reectane Module was then deactivated, decreasing the count, and the next free
slot was then displayed.
The message "safely parked" was sent to the mobile (owner's) through GSM.
When '#'+ allotted free slot number was pressed the vehicle retraced the path and exited
from the parking section.
For hacking, the object sensor section and the PIR status was then checked.If both are
high then the message "car hacked" was then sent.

6.1

PARKING SECTION

• The vehicle enters into the parking area.
• LCD displays the free slot.Here 1st slot

Figure 6.1: FREE SLOT 1
• The owner then types the free slot number in his mobile.
• Then vehicle moves to the corresponding free slot.
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Figure 6.2: VEHICLE TO SLOT 1
• Upon reaching the slot the message "CAR SAFELY PARKED" is received in owner's

mobile.

Figure 6.3: MESSAGE RECEIVED

• The procedure is repeated for the 2nd slot too.

Figure 6.4: FREE SLOT 2
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Figure 6.5: VEHICLE TO SLOT 2

Figure 6.6: MESSAGE RECEIVED
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6.2

HACKING SECTION

In this section the PIR sensor and the Object sensor are activated and the message
is sent.
• The output of the PIR sensor before and after human intrusion

Figure 6.7: PIR SENSOR OUTPUT BEFORE HACKING

Figure 6.8: PIR SENSOR OUTPUT AFTER HACKING
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• The output of the Object sensor before and after any type of intrusion

Figure 6.9: OBJECT SENSOR OUTPUT BEFORE HACKING

Figure 6.10: OBJECT SENSOR OUTPUT AFTER HACKING
• When any of the above sensors were activated the message received

Figure 6.11: MESSAGE RECEIVED
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Chapter 7
CONCLUSION AND FUTURE
WORK
The project has been successfully implemented to park the vehicle automatically and to
intimate the hacked information to the user. In this project two sections-Parking and
Hacking sections were implemented. The IR reectance module gives the information
regarding the vacant slot. The basic component in this project is the micro controller
which controls all the actions performed by various devices. LCD is provided in this
project in order to intimate the user about the vacant slots. Since this project is a
demonstration unit, only two slots are assumed for parking.

7.1

FUTURE SCOPE

• At present we have implemented only for two slots. We can increase the number

of slots as well as the number of oors inorder to utilize the parking space to its
maximum.

• The RFID system can be used for authorized and more safer parking system.
• A counting sytem can be attached to each parking slot for the purpose of charging.
• SMD batteries, capacitors and resistors can be used to reduce the circuit size and

make it more compact.
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Chapter 9
APPENDIX
9.1

PARKING SECTION

The program used for Parking Section and GSM Module is as shown below.
sbit LCD_RS at RD6_bit;
sbit LCD_EN at RD4_bit;
sbit LCD_D4 at RD0_bit;
sbit LCD_D5 at RD1_bit;
sbit LCD_D6 at RD2_bit;
sbit LCD_D7 at RD3_bit;
sbit LCD_RS_Direction at TRISD6_bit;
sbit LCD_EN_Direction at TRISD4_bit;
sbit LCD_D4_Direction at TRISD0_bit;
sbit LCD_D5_Direction at TRISD1_bit;
sbit LCD_D6_Direction at TRISD2_bit;
sbit LCD_D7_Direction at TRISD3_bit;
unsigned char ch;
//
unsigned int adc_rd;
//Declare variables
char ∗text;
//
long tlong;
//
int ag1=0,ag2=0,ag3=0,ag4=0;
void sent_sms(void)
{
UART1_Write_Text("AT");
UART1_Write(0x0D);
UART1_Write(0x0A);
Lcd_Out(2,1,"AT");
delay_ms(500);
Lcd_Cmd(_LCD_CLEAR);
Lcd_Out(2,1,"OK");
delay_ms(500);
Lcd_Cmd(_LCD_CLEAR);

// Dene the rst message
// Dene the rst message

if (UART1_Tx_Idle() == 1)
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{}
UART1_Write_Text("ATE0");
UART1_Write(0x0D);
UART1_Write(0x0A);
PORTb = 0X;
delay_ms(500);
Lcd_Out(2,1,"echo o");
delay_ms(500);
Lcd_Cmd(_LCD_CLEAR);

// Dene the rst message

if (UART1_Tx_Idle() == 1)
{}
UART1_Write_Text("AT+CNMI=1");
UART1_Write(0x0D);
UART1_Write(0x0A);
delay_ms(500);
if (UART1_Tx_Idle() == 1)
{}
UART1_Write_Text("AT+CMGF=1");
UART1_Write(0x0D);
UART1_Write(0x0A);
delay_ms(500);
Lcd_Out(2,1,"Sms Sent");
delay_ms(500);
Lcd_Cmd(_LCD_CLEAR);
}
void main()
{
INTCON = 0;
// All interrupts disabled
TRISb = 0x;
PORTb = 0X00;
TRISA = 0x04;
Lcd_Init();
// LCD display initialization
Lcd_Cmd(_LCD_CURSOR_OFF);
// LCD command (cursor o)
Lcd_Cmd(_LCD_CLEAR);
// LCD command (clear LCD)
text = "car parking";
Lcd_Out(1,1,text);
while(1)
{
if(portb.f1==0)
{
text = "free slot: 1";
ag1=0;
Lcd_Out(2,1,text);
}
else if(portb.f1==1)
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{
ag1=1;
}
else if(portb.f2==0)
{
text = "free slot: 2";
ag2=0;
Lcd_Out(2,1,text);
}
else if(portb.f2==1)
{
ag2=1;
}
else if(portb.f3==0)
{
text = "free slot:3";
ag3=0;
Lcd_Out(2,1,text);
}
else if(portb.f3==1)
{
ag3=1;
}
else if(portb.f4==0)
{
text = "free slot:4";
ag4=0;
Lcd_Out(2,1,text);
}
else if(portb.f4==1)
{
ag4=1;
}
else
{
text = "free slot: no";
Lcd_Out(2,1,text);
}
if(ag1==1)
{
ag1=0;
sent_sms();
UART1_Write_Text("AT+CMGS=\"+919745694545\"");
UART1_Write(0x0D);
UART1_Write(0x0A);
UART1_Write_Text("car safely park slot 1 ");
UART1_Write(0x1A);
}
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if(ag2==1)
{
ag2=0;
sent_sms();
UART1_Write_Text("AT+CMGS=\"+919745694545\"");
UART1_Write(0x0D);
UART1_Write(0x0A);
UART1_Write_Text("car safely park slot 2 ");
UART1_Write(0x1A);
Lcd_Cmd(_LCD_CLEAR);
}
if(ag3==1)
{
ag3=0;
sent_sms();
UART1_Write_Text("AT+CMGS=\"+919745694545\"");
UART1_Write(0x0D);
UART1_Write(0x0A);
UART1_Write_Text("car safely park slot 3");
UART1_Write(0x1A);
Lcd_Cmd(_LCD_CLEAR);
}
if(ag4==1)
{
ag4=0;
sent_sms();
UART1_Write_Text("AT+CMGS=\"+919745694545\"");
UART1_Write(0x0D);
UART1_Write(0x0A);
UART1_Write_Text("car safely park slot 4 ");
UART1_Write(0x1A);
Lcd_Cmd(_LCD_CLEAR);
}
}
}
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9.2

VEHICLE SECTION

The program used for Vehicle Section is shown below.
void entering()

{
trisd =0x00;
portd.f0 = 0;
portd.f1 = 1;
portd.f2 = 0;
portd.f3 = 1;
delay_ms(500∗2);
portd = 0x00;
delay_ms(500);
portd.f0 = 0;
portd.f1 = 0;
portd.f2 = 0;
portd.f3 = 1;
delay_ms(500∗3);
portd = 0x00;
delay_ms(500);
portd.f0 = 0;
portd.f1 = 1;
portd.f2 = 0;
portd.f3 = 1;
delay_ms(500);
portd = 0x00;
delay_ms(500);
while(1)
{
if(portb.f3 == 1)
{
portd.f0 = 1;
portd.f1 = 0;
portd.f2 = 1;
portd.f3 = 0;
delay_ms(500);
portd = 0x00;
delay_ms(500);
portd.f0 = 0;
portd.f1 = 0;
portd.f2 = 1;
portd.f3 = 0;
delay_ms(500∗3);
portd = 0x00;
delay_ms(500);
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portd.f0 = 1;
portd.f1 = 0;
portd.f2 = 1;
portd.f3 = 0;
delay_ms(500∗2);
portd = 0x00;
delay_ms(500);
break;
}
}
}
void enter()
{
trisd =0x00;
portd.f0 = 0;
portd.f1 = 1;
portd.f2 = 0;
portd.f3 = 1;
delay_ms(500∗5);
portd = 0x00;
delay_ms(500);
portd.f0 = 0;
portd.f1 = 0;
portd.f2 = 0;
portd.f3 = 1;
delay_ms(500∗3);
portd = 0x00;
delay_ms(500);
portd.f0 = 0;
portd.f1 = 1;
portd.f2 = 0;
portd.f3 = 1;
delay_ms(500);
portd = 0x00;
delay_ms(500);
while(1)
{
if(portb.f3 == 1)
{
portd.f0 = 1;
portd.f1 = 0;
portd.f2 = 1;
portd.f3 = 0;
delay_ms(500);
portd = 0x00;
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delay_ms(500);
portd.f0 = 0;
portd.f1 = 0;
portd.f2 = 1;
portd.f3 = 0;
delay_ms(500∗3);
portd = 0x00;
delay_ms(500);
portd.f0 = 1;
portd.f1 = 0;
portd.f2 = 1;
portd.f3 = 0;
delay_ms(500∗5);
portd = 0x00;
delay_ms(500);
break;}
}
}
void main()
{
trisd = 0x00;
trisb = 0x;
portb = 0x00;
while(1)
{
if(portb.f1 == 1)
{
entering();
portb= 0x00;
portd = 0x00;
break;
}
else if(portb.f2 == 1)
{
enter();
portb = 0x00;
portd = 0x00;
break;}
}
}

39

