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Abstract— Barcode Based Automated Parking Management 

System is implemented in this paper. The automatic car 

parking system using barcode is an interesting project which 

uses barcode as its heart. This project is designed for car 

parking.  Barcode is a very useful technology in automation 

of car parking system in a mall/building. It will provide 

security besides automation of parking though barcode 

based technology. In this project we are using a particular 

standard of barcode called UPC-A barcode standard. The 

project scenario represents two gates are used one at the 

entry side and other at the exit side which is open/close with 

the help Stepper motor. Now when a car comes in front of 

gate, driver has to push a button placed nearby gate. So by 

pressing this button the barcode chit pops out giving 

particular no of parking slot to the car. So the entry gate will 

be open and the car is allowed to park in its designated slot. 

Now at the exit time driver has to show barcode to the 

reader machine which is there at the exit gate thus allowing 

car to leave the parking arena. The advantage of this project 

is that it saves the high power consumption and no of 

security persons. The Simulation Results are generated 

using Matlab 9. 
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I. INTRODUCTION 

Large organizations today are being challenged to do more 

with less to deliver higher levels of services at lower costs 

with fewer resources workforce management systems can 

help achieve this seemingly impossible goal. 

In this system we are allowing a unique barcode for 

each parking slot. When the car enters in to parking a 

barcode of a free parking slot is given to that car and then 

car has to park in that proper slot. At the same time the same 

space of slot will be booked in our database. 

When the car leaves from the parking barcode 

reader detect the barcode which was given to that car and 

allows the car to move out. At the same time when barcode 

scanned the parking slot of that will again be vacant.  First 

of all when car enters in the entrance gate, there is a barcode 

generator which generates the barcode for vacant space and 

also tells the number of their parking slot. 

For example when the parking slot 1 & 2 are full 

only then parking slot 3 is allotted to the car. Every time 

controller automatically checks the slot in ascending order 

and when it will found that any slot is vacant then barcode 

generator generates the code for that slot. After generation 

of barcode sticker the entrance gate will be open and car can 

move inside parking area. Now when the car wants to leave 

the parking area, car driver has to detect their barcode 

sticker to the barcode reader situated at exit gate then and 

then the exit gate will be open and car will allowed going 

outside. Once when the barcode scanned at exit gate then 

controller automatically make that slot vacant and again it 

will allow for new car. If the circumstances are such that car 

driver lost his barcode sticker then they can’t move outside 

the parking area, in such cases the car driver has to contact 

the security person. The security person has to enter that 

parking slot number in computer then the exit gate will be 

open and again that particular slot will be vacant. At the 

entry and exit gate there is one sensor which is used to close 

the gate when the car will passed through. Due to this sensor 

more than one car can’t enter in the parking arena at a same 

time. When the parking is full then the LED/LCD display 

situated at the entry gate display that the parking slot is full. 

Parking System Shown below Fig.1 

 

Fig.1 Graphical Representation of Parking System 

II. BARCODE STANDARD 

A barcode is an optical machine-readable representation of 

data, which shows data about the object to which it attaches. 

Originally, barcodes represented data by varying the widths 

and spacing of parallel lines, and may be referred to as 

linear or 1 dimensional (1D). Later they evolved into 

rectangles, dots, hexagons and other geometric patterns in 2 

dimensions (2D). Although 2D systems use a variety of 

symbols, they are generally referred to as barcodes as well. 

Barcodes originally were scanned by special optical 

scanners called barcode readers; later, scanners and 

interpretive software became available on devices including 

desktop printers and smart phones. 

Types of barcode  

There are mainly two types of barcodes design available. 

 Linear barcodes 

 Matrix (2D) barcodes 

A. Linear barcode 

The different linear barcode standards are as below. 
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Table. 1: The different linear barcode standards 

B. Matrix (2D) barcodes 

A matrix code, also termed a 2D barcode or simply a 2D 

code is a two-dimensional way to represent information. It is 

similar to a linear (1-dimensional) barcode, but can 

represent more data per unit area. 

The different matrix 2D barcodes standards are as 

below. 

 

Table. 2: The different matrix 2D barcode standard 

C. Example images 

GTIN-12 number encoded in UPC-A barcode symbol. First 

and last digits are always placed outside the symbol to 

indicate Quiet Zones that are necessary for barcode scanners 

to work properly. 

 

Fig. 2: barcode image 

EAN-13 (GTIN-13) number encoded in EAN-13 

barcode symbol. First digit is always placed outside the 

symbol, additionally right quiet zone indicator (>) is used to 

indicate Quiet Zones that are necessary for barcode scanners 

to work properly. 

 

Fig. 3: barcode image 

D. Upc-a barcode standards 

UPC barcodes, also known as EAN, UCC-12, are 

predominantly utilised in North America within the retail 

industry. There are currently 2 different types: UPC-A, 

which is a fixed-length 12 digit code; and UPC-E which is a 

shortened version of UPC-A, consisting of 8 digits. The 

following discussion will focus upon UPC-A. 

UPC-A barcodes employ a 12 digit numerical code. 

The barcode itself has 2 codes visible: the machine-readable 

barcode, consisting of a series of bars and spaces; as well as 

a human readable 12-digit code. The first 6 digits of the 

code refer to the manufacturer’s ID number, increasing the 

ease at which a product can be aligned to its origin. The next 

5 digits are the product's unique number, ensuring that the 

correct item is read by the software system. The last digit 

acts as a checksum, allowing the scanner to calculate if the 

barcode was scanned without mistake. In terms, of 

calculating the correctness of the machine-readable code by 

the scanner, a mathematical formula is followed. Each 

number, ranging from 0 to 9, has its own combination of 

bars and spaces, making it simpler to decipher the seemingly 

difficult code. The differing widths of the bars and spaces 

can be looked at to decipher the numerical code. The 

thinnest width corresponding to width 1, then there is double 

that which is width 2, triple width 1 relating to width 3, and 

width 4, which is four times the width of 1. Or another 

perspective to view the numerical code is series of binary 

digits. Each number is assigned a 7 digit binary code. 

Therefore, in total, UPC barcodes are composed of 95 bits in 

total. One thing to note is that at the start and end of each 

barcode, there is a particular bit pattern, 101, indicating to 

the deciphering program where the barcode is initialized and 

concluded. There are also guard bars, a particular sequence 

composing 01010, separating the manufacturer's ID number 

from the unique product number. It must also be taken to 

account that the sequences to the left of the guard bars differ 

to that on the right. The codes corresponding to each number 

are one's complement when comparing the codes on the left 

hand side to that on the right. 

The pictorial representation of this code is as 

shown in below figure. 

 

Fig. 4: UPC-a barcode 

UPC-A encodes 11 digits of numeric (0 through 9) 

message data along with a trailing check digit, for a total of 

12 digits of bar code data. An example of a typical UPC-A 

bar code is: 
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Fig. 5: Detail of UPC-A Barcode 

III. BARCODE RECOGNIZATION 

The initial GUI is accessed through typing "GUI" in the 

Matlab command window. From here, the user is able to 

select the file they wish to decode from a drop down list of 

files. We have tried to include as many files as possible to 

show all aspects of our program. 

The user is also able to select whether they wish to 

deblur the image selected and once they are happy with their 

selection, they are able to initiate the processing of the 

barcode. Once the barcode is processed, an output window 

is utilized to show the related numeric code of the barcode. 

Within this window, the program is also able to tell the user 

what the error was if it was not able to process the image. 

The errors are: read error, checksum error, rotation error. 

The function initially converts the barcode image, into a 1 

dimensional array of 1s and 0s. We have designed it such 

that the 1s correspond to the bars, and the 0s correspond to 

the spaces of the barcode. 

A. Flow Chart of Reading Image 

 
Fig.6: flowchart of reading image 

The next important step is to crop the barcode 

image. The function is designed such that it scans the image, 

both vertically and horizontally, determining the end values 

associated with the edge of the barcode. Once these edges 

are established, the imcrop function within the image 

processing toolbox is utilized to crop the image to only 

include the barcode, eliminating any space that surrounds it. 

B. Crop image flow chart  

Since it is known that a UPC-A barcode consists of 95 bits, 

we convert the found barcode array to the 95 bits, using 

mathematical formulation. This step is performed to ensure 

that all the barcodes are uniform and hence, allowing us to 

determine the widths of each bar and space so we can 

decode the image into its respective numeric code. Input 

image with white border 

 

Fig.7: flowchart of crop image 

 

Fig.8: Input barcode image 

Convert image to 1 dimension and as the figure show 

that the first 37 bit is 1, it indicates that the bar code should 

start from 38 bit from the figure. 

 

Fig.9: Converted image to 1 dimension 

Convert image to 95 bit  

After convert to 95 bit, this is the output of 

readimage.m. Output from this function can go convert.m 

and get the result of the barcode. 

 

Fig.10: Converted image to 95 bit. 

Crop bar code from image this picture indicates 

that only necessary bar code area crop into new image. 

 

Fig.11: Scanned barcode output 
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IV. DECODING PROCESS 

A. Original image 

In this section we have taken one original image as shown in 

fig below. 

 

Fig. 12: original image 

B. Inverted image 

Now we have extracted only the barcode region out of the 

whole image. And after that we have inverted the original 

image. 

 

                                  Fig. 13: inverted image 

C. Extraction of Inverted Image 

Now we have cropped the inverted image. 

 

Fig.14: cropping of the inverted image 

And then we have extracted the white blocks of 

that cropped image. 

 

Fig. 15: shows extraction of white blocks 

D. Extraction of Original Image 

After that we further inverted that image to get the original 

one. 

 

Fig.16: Cropped original image 

Now we have again extracted the white blocks out 

of the original one. 

 

Fig.17: Extracting white blocks out of original 

DETECTED BARCODE IS-                                   

  1         9     2     8     3     7           4     6     5     0           1 

V. DEVELOPMENT OF BASIC THEME 

A. Basic theme of form 

In this form we added a text box to write the title of our 

project. To show the sample image in the form we use the 

axes tool for it. To show the other detail we are putting 

panel, in this we can add other tools also as  here we adds a 

text box in the panel. The basic theme of form is as shown 

in below figure. 

 

Fig.18: Screenshot of complete form 
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B. Output of Form 

To run the GUI click the run button  we can see the 

output. The output of the basic theme is as shown in below 

fig.19 

 

Fig.19: Screenshot of output form 

VI. CONCLUSION 

In this project firstly we have studied about the MATLAB 

and its graphic user interface tools like, textboxes, panel, 

axes, etc. that are related to our project. Then we have 

learned to make a form in GUI. After learning form we 

make our basic project theme using GUI tools, and learned 

various barcode standards out of which we selected UPC-A 

standard for our project. Then in the last phase we have 

done coding of barcode on sample images and completed 

the interfacing part of the model. The results are carried out 

using Matlab9. 
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