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Abstract--- In this Review paper discusses about the last few 

years, Two-Dimensional (2D) codes to get the importance in 

the industrial sector, and the greater storage capacity 

information gradually replace many applications of One 

Dimensional Barcode. Quick response (QR) codes are one 

of the most popular types of 2D codes. QR Code widely 

used in many commercial applications due to their high-

speed decoding.  

Keywords: 1D Barcode, 2d Barcode, QR code Structure, QR 

code Characteristics  

I. INTRODUCTION TO 1D BARCODES AND 2D 

BARCODES 

Bar codes are very much popular and reliable method of 

encoding of machine readable information on different 

products and services. These codes can be One Dimensional 

(1D) and Two-Dimensional (2D). Now a day‘s technology 

is very vast, with the invention of camera phones this 

method becomes very popular because camera phones 

provide us with the optical imaging system.[5]The 1D 

Barcodes use different width of lines and spaces to represent 

data, for example, code 39, code 128, EAN-13, EAN-128, 

ISBN etc. In 2D Barcodes, they use symbol types of 

stacking and matrix to represent data, such as QR code 

[7][8][10][4], PDF417, Data Matrix, Maxi Code, and etc. 

Table 1 shows different types of 1D Barcodes and 2D 

Barcodes. In this Table1, 1D Barcodes put emphasis on 

―product identification‖ and 2D Barcodes put emphasis on 

―product descriptions‖. Because of the limitation of 1D 

Barcode storage, only a few data like product identification 

is stored in 1D Barcode. 2D Barcodes are better than that 1D 

Barcodes in embedding payload, error resistance, data 

security, and readability. In the storage size, 2D Barcode can 

store a lot of information like product descriptions, 

including product item, product details, web links, etc. [1]  
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Table 1: 1D Barcodes and 2D Barcodes [1] 

Safety of One Dimensional Barcode is less compare with 

Two-Dimensional Barcode.1D Barcodes are very easy to 

read by scanning the lines and the spaces. However, 2D 

Barcodes are not easy to read a symbol pattern by human 

eyes. For readability, the One Dimensional Barcode must be 

scanned in one direction. If the angle of a scan line does not 

fit within a range, the data would not be read correctly. 

However, 2D Barcodes get wide ranges of angles for 

scanning. Thus, 2D Barcodes are readability. 

2D Barcodes provide a unique identifier for objects and 

applications to automatic checkout system, commerce, 

industry, hospital, and etc. Barcodes are very convenience to 

automatic systems, but they have data privacy weakness. A 

reader device with video capture function can read the 

content from tags directly. When Barcodes contain privacy 

information may result in the risk of security issue. 

Therefore, the confidential data is often stored in the back-

end database. When a reader captures a tag, it only gets a 

network link from a tag and later connected to the back-end 

database through the Internet. A user who has access right 

can    login database to retrieve the privacy information. [1] 

II. QR CODE 

Quick Response Code is developed in Japan by Denso 

Corporation in 1994, and later recognized as a standard. QR 

code has been approved as an AIM Standard, a JIS standard 

and an ISO standard. Therefore, QR code is used in various 

applications, such as production, logistics, sales and 

applications. [6] The code consists of black modules (square 

dots) arranged in a square pattern on a white background 

QR Barcode strength may be determined to contain forte of 

PDF 417 for its high data capacity, Data Matrix for its 

reduce space printing and Maxi Code for its high speed 

reading as presented in Fig.1[10] 

 
Fig. 1: Development of QR codes [2] 

QR codes are Two-Dimensional Barcodes that can contain 

any alphanumeric text and often feature URLs that direct 

users to sites where they can learn about an object or place 

(a practice known as ―mobile tagging‖). Android mobile 
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phone software tools, as interpreted code decoding, which is 

much larger than the same size of the One Dimensional code 

information. The codes are increasingly found in places such 

as product labels, billboards, and buildings, inviting users 

(android mobile) to pull out their mobile phones and 

uncover the encoded information. Codes can provide 

tracking information for products in industry, routing data 

on a mailing label, or contact information on a business 

card. Small size, design code can be hidden or embedded 

into an image of the newspaper on aesthetics, the scoresheet 

of student, confidential documents, magazines, or clothing. 

[2] 

Now as shown in Table 2 is for QR Code Comparison with 

the PDF417 Code, Data Matrix Code, Maxi Code with 

different parameters. 
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Table 2: Comparison of QR Code [9] 

III. QR CODE STRUCTURE 

 
Fig. 2: QR code structure [3] 

There are 40 versions in QR Code, four levels of error 

correction, and the maximum symbol size can encode 7089 

numeric data or 4296 alphanumeric data. The Reed Solomon 

is used in QR Code, and the highest level of error correction 

allows recovery of 30% of the symbol code words. In 

addition to, QR Code has a clear feature that a finder pattern 

in the upper left and right and lower left corners. Each QR 

Code symbol consists of an encoding region and function 

patterns. Function patterns include finder, separator, timing 

patterns and alignment patterns. The Finder pattern located 

at the three corners of the symbol intended to assist in easy 

location of its position, size and inclination [6] 

A. Finder pattern:  

The finder pattern shall consist of three identical Position 

Detection Patterns located at the upper left, upper right and 

lower left corners of the symbol respectively as illustrated in 

Figure 2. Each Position Detection Pattern may be viewed as 

three superimposed concentric squares and is constructed of 

dark 7x7 modules, light 5x5 modules and dark 3x3 modules. 

The ratio of module widths in each Position Detection 

Pattern is 1:1:3:1:1 as illustrated in Figure 3. The symbol is 

preferentially encoded so that similar patterns have a low 

probability of being encountered elsewhere in the symbol, 

enabling rapid identification of a possible QR Code symbol 

in the field of view. Identification of the three Position 

Detection Patterns comprising the finder pattern then 

unambiguously defines the location and orientation of the 

symbol in the field of view. [4] 

 
Fig. 3: Structure of Position Detection Pattern [4] 

B. Timing Pattern:  

A pattern for identifying the central coordinate of each cell 

in the QR Code with black and white patterns arranged 

alternately. It is arranged in both vertical and horizontal 

directions. [3]  

C. Alignment Patterns:  

Central coordinate of the alignment pattern is identified to 

correct the distortion of the symbol. For this purpose, a 

black isolated cell is placed in the alignment pattern to make 

it easier to detect the central coordinate of the alignment 

pattern.[3] Each Alignment Pattern may be viewed as three 

superimposed concentric squares and is constructed of dark 

5x5 modules, light 3x3 modules and a single central dark 

module.[4] 

D. Quiet Zone:  

A margin space necessary for reading the QR Code. This 

quiet zone makes it easier to have the symbol detected from 

among the image. [3] This is a region 4X wide which shall 

be free of all other markings, surrounding the symbol on all 
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four sides. Its nominal reflectance value shall be equal to 

that of the light modules. [4] 

E Encoding region: The QR Code data will be encoded into 

the data area. The data will be encoded into the binary 

numbers of ‗0‘ and ‗1‘ which will be converted into black 

and white cells and then will be arranged, based on the 

encoding rule. [3] 

IV. BASIC CHARACTERISTICS OF QR CODE 

QR Code is a matrix symbology with the following 

characteristics. 

A. Encodable character set 

1) Numeric data (digits 0 - 9); 

2) Alphanumeric data (digits 0 - 9; upper case letters A -Z; 

nine other characters: space, $ % * + - . / : ); 

3) 8-bit byte data (JIS 8-bit character set (Latin and Kana) in 

accordance with JIS X 0201); 

4) Kanji characters (Shift JIS character set in accordance 

with JIS X 0208 Annex 1 Shift Coded Representation. 

Note that Kanji characters in QR Code can have values 

8140HEX -9FFCHEX and E040HEX - EBBFHEX , 

which can be compacted into 13 bits.) 

B. Representation of data 

A dark module is a binary one and a light module is a binary 

zero. 

C. Symbol size (not including quiet zone) 

21x21 modules to 177x177 modules (Versions 1 to 40, 

increasing in steps of 4 modules per side) 

D. Data characters per symbol (for maximum symbol size – 

Version 40-L) 

1) Numeric data: 7 089 characters  

2) Alphanumeric data: 4 296 characters 

3) 8-bit byte data: 2 953 characters 

4) Kanji data: 1 817 characters 

E. Selectable error correction 

Four levels of error correction allowing recovery of: 

L 7% 

M 15% 

Q 25% 

H 30% of the symbol code words 

F. Code type Matrix 

G. Orientation independence 

Yes [4] 

H. All-Direction (360°) High-Speed Reading 

 
Fig. 4: Resistant to Distorted Symbols [2] 

Reading matrix symbols will be implemented by using a 

CCD sensor (area sensor). The data of the scan line captured 

by the sensor will be stored into the memory. Then, using 

the software, the details will be analyzed to identify the 

pattern recognition, and the position of the detector symbol / 

size / angle, and the decoding process is performed. [2] 

I. Data Restoration Functionality (Resistant to Smudged or 

Damaged Symbols)  

QR Code has four different error correction levels (7%, 

15%, 25%, and 30% per symbol area). The error correction 

functionality is implemented according to each of the 

smudge/damage, and is utilizing Reed-Solomon code which 

is highly resistant to burst errors. By this error correction 

code debugging can fix dirty or damaged, up to the level of 

error correction, even read. [2] 

 
Fig. 5: Smudged/Damaged Symbols 

J. The Confidentiality of the Code 

 Through the relationship of data stored in data type and the 

only special use between QR codes can easily be encrypted. 

Unless the character type conversion tables and data stored 

between decipher, no one will be able to read QR codes. [2] 

V. CONCLUSION 

In Barcode mainly two type of 1D Code and 2D code 

available. In 1D Barcodes use product identification and 2D 

Barcodes use for product descriptions. Due to the limitations 

of storage in One Dimensional Barcode is just like item 

identification data stored in One Dimensional Barcode. 

Two-Dimensional Barcode embedded payload of One 

Dimensional Barcode, error, data security and better 

readability. In 2D Barcode also different type of Code 

available and in which with the best Code in Two-

Dimensional Code type is QR Code because of its Basic 

Structure and Characteristics. 
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