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ABSTRACT

With the development of Information Technology, the application field of QR Code has become wider and wider.
This paper is mainly about its encoding. When users input strings, 2-dimensional bar code will be formed;
recognizing the shaped 2-dimensional bar code through Android Mobile Phones; users can know the goods and its
new information in circulation.
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INTRODUCTION

Two-dimensional code which is also called two-disienal bar code utilizes specific geometrical fagr
according to the encoding rules point, empty anétendraphics in small area to mark data symbolrimttion. It
can express a large amount of information in a wengll areal” 2D barcode also can express information in the
horizontal and vertical so that its storage densityery high. In addition, it has lots of advargaguch as good
correctioa} capability, expressing information ohd$ of figures and characters capability, high guijy anti-fake
and so oft.

With the increasing of Android mobile phones’ ocanpy in mobile internet, the applications of 2D dwale in
Android is wider and wider. Phones can not onlytieeinput terminals of forming 2-dimensional badepbut also
the cameras to sweep and recognize 2-dimensiomatdie. Mobile phone 2D barcode has been applied an
popularized by major mobile phone manufacturesnigerhe main content of this paper is about timehsional
bar code Recognition System which aims at enco@iRgCode, whose development bases on Android.

THE GENERATION SYSTEM OF QR CODE BASED ON ANDROID

1. Characteristics of QR Code

2D barcode can be divided as encoding methodsTihéolinear stacking type two-dimensional code(sasiCode
16K. Code 49 PDF417); Matrix type two-dimensional code(such ages. Maxi Code. QR Code Data
Matrix).®!Compared to one-dimensional barcode, 2D barcodechascteristics such as large data storage, high
privacy, good trace; good damage resistance, last; strong interaction, good embodiment and sd?8rhe part
functions of the most popular 2D barcode are ginehe following Table 1.

QR Code (Quick Response Code) was Matrix type timmedsional code which was manufactured in September
1994 by Denso, Japan. It exists as matrix form iantes dark module to represent number 1, lightlute to
represent number 0, permutation and combinationotafirm meaning of code in the matrix of correspagd
position.®! As Table 1 show that compared to the other 2DdsrcQR Code has advantages in high recognition
speed, large data storage and so on. It is wortitiameng that except Japanese, English, QR Coddsis able to
use digital compression to express Chinese, andiggs13bit, which increases 20% space comparimegpoessing
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Chinese methods of the other 2D barcode. Theref@ReCode has plenty of potential in China.

Table 1. The part functions of the most popular 2D barcode

Index PDF417 Data Matrix QR Code
Maximum information storage 1106(Byte)  1556(Byte) 952(Byte)
The reading speed 3/sec 2~3/sec 30/sec
Chinese Compatible No Yes Yes
Max error correction capabilities 46.2% 25% 30%
Min error correction capabilities 0.2% 14% 7%

2. Theintroduction of the ZXing library

ZXing is an open source 1D / 2D bar code libraryohtdeveloped by Google company, using ZXing ligrean be
achieved on the 1D / 2D bar code’s encoding anadirg. The data encoding mode used in this paperbea
divided into two modes: Chinese characters modeadpldanumeric mode. Chinese character mode naraely e
double byte character is represented by 13 bi@mrpicodes. Alphanumeric mode namely alphanumeridenom 45
character set encoding. Usually, the two input attars will be expressed by the 11 bits.

Below will use alphanumeric mode as an exampletroduce the QR Code coding process:

(1)The input data is divided into two characters igroup, data ABO1, for example, will be dividetbiAB 01;
(2)Each group will use the value of previous chmat45 and plus the value of latter characterntbenverted to
11 bits binary, if the last group has only one ab#ar, then this character encoding is a 6 bitrginamber;

(3)The character count indicator is converted t@bj, and the digits according to tabl&;2

Table 2. The digits of QR Code character count indicator

QR Code Alphanumeric Digital  Chinese character mode
version mode mode
1-9 9 10 8
10-26 11 12 10
27-40 13 14 12

(4)According to Table 3, select the correspondirmglenindicator;

Table 3. The mode and indicator map table

Mode Indicator
ECI 0111
digital 0001
8 bit byte 0100
terminator 0000
alphanumeric 0010
Chinese character 1000
Structure of the link 0011
FNClI(the first 0101
position)
FNCI(the second 1001
position)

(5)The binary data which have added mode indicamol character technology indicator, finally forngith and the
total number of digits as shown in Fig.1 (in Chimesaracters, for exampfé)

B 4 + 4 + C + 13D
| l ! ! i

Bit sream Mode indicator  Chinegedi ator Charactor count indicator Each Chinese of 13 b

Fig.1 The Chinese characters encoded bit stream total number format

The method based on the open source ZXing librargenerate QR code is proposed in this paper, dherete
steps are as shown in Fig.2.
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Fig.2 Schematic diagram of the process of generating 2D bar code

This paper's main research process of generatingCQure is described as below:

(1)Firstly, turn the string data that user inpubintf-8 format to make coding more convenientntf@mat coding
the data after the conversibfy;

(2)Secondly set the error correction level to Hssland store the above information in a array BitrM which is
binary stream format;

(3)Then, get values of pixel. After that, turn th®-dimensional Bit Matrix data information
into one-dimensional pixel information;

(4)Finally, calling the Bitmap.createBitmap () medhof Android, the parameters in turn are pixebinfation,
width and height of the bitmap, and the configumnatinformation of bitmap, to constitutes a two-dims@nal
code in Bitmap format.

In order to improve the reliability of QR code rgodion, we should allocate dark or light colorsdute reasonably
at the process of generating QR code. Therefoieatticle will get the data in Bitmap format maskatment so as
to obtain the final QR code.

THE RECOGNITION OF TWO-DIMENSIONAL BAR CODE BASED ON ANDROID

1. Using the android camerato obtain the graphics

Obtaining the graphics is a most important stegeédize the recognition of two-dimensional bar gatiés paper get
graphics by using the Android camera’s call. Thecsffc steps are described as below:

(1)Add use camera and phone vibrate permissions, aad the following permissions in the file of
AndroidMainfest.Xml to open the camera;

<uses-permission android: name="android. permisMtBRATE" />
<uses-permission android: name="android. permisS&MERA" />

(2)Open multi thread service to scan image, acogrth relative width 1:1:3:1:1 of the probe locatidark - light -
dark - light - dark elements to get view finder ghics of QR code to be identified, whose formaagsshown in
Fig.3.Because the three view finder graphics of @ile distributed in the upper left, the upper rigindl the lower
left, this paper will get width and height of picturom view finder graphics firstly, thus to obtaR Code graphic.
Decoding the acquired graphic, if decoding is natcessful then continue to scan, if decoding isessful, then
call background program to recognize graphic, cgelés in turns.

1:1 :3 :1:1

o

'3
I
A: 3 Module
A|B | C B: 5 Modue
—_— C: 7 Modue
_ v

Fig.3 View finder graphicsof QR code
2. Using the android camera to obtain the graphics
Recognition and generate two-dimensional bar codeeverse proceS§s The main processes of recognition of QR
code are as shown in Fig. 4:

More detailed processes can be described as follows

(1)Binary encode the graphic obtained by camemdtdrk and light colors can be identified as “0t &h” array,
then to build Bit Matrix format of data informatipn
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(2)According to experiment’s QR Code format to réadnat and version information, determine the irsof
graphical;

(3)Remove the mask of the graphic and the maslett@riment used by XOR, then read the data infooma
(4)Using the error correcting code to inspect diéfaund errors, then error correctiof;

(5)Divide data according to the mode indicator ehdracter count indicator data information;

(6)Decode by the mode of used, finally get the derdodata and output.

Ve
| Start |
A 4
Scan, focus to
get image Correct wrong
info
A 4
Y
Get location
info of QR Code Divide data

info

A 4

Get info of A 4

format and
version

Decode and
output

| l

Remove mask Ve
and getdata —— ( Stop
info \

Fig.4 Therecognition process of two-dimensional bar code

ANALYSISAND EVALUATION OF EXPERIMENT RESULTS

In this paper’s design of generation of QR Coderesthe data that contains the two-dimensionalcbde version
and error correction information in the hashes. Gamed to the data dictionary, optimized the datacsire;
Although a pixel in The configuration informatiofi loitmap using ARGB_8888 accounted for 32 bits ttadts a
lot of memory, high pixel image is more abundamc&hdly, considering about the good users’ expeeeusers
can input data whatever they want to generate Qe @ictures; this paper use the ImageView widgeligplay in
the main interface; In the design of recognition@R Code, the interactive use of camera and th&goagnd

process and the automatic focusing of camera canowe the recognition speed. The experimental EsER are
shown in Fig.5 and Fig.6:

(2] ot thizZdem Q@ & L 22 @] ks 00 & al® 2214

181 testQRcode

18 testQRcode

Begin to scan Begin to scan

show

today is sunny~2015 3/25

today is sunny~2015 3/25

Please input string

create QR Code create QR Code

Fig.5 Customize generate QR Code Fig.6 Results of recognition
Fig.5 and Fig.6 show that in this paper, users usm digital, Chinese characters, letters and dpsgimbols to

encode to generate QR Code, and decoding is rapldaacurate. But in repeated experiments, theresange
deficiencies. Because we cannot use vertical scipertrait layout) normally to load camera in th®kS
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(android.hardware.Camera), so when loading witlicarscreen mode, it will be generated the carmaeaing left
90 degrees or wrong length or width of camera imggi

CONCLUSION

With the arrival of the big data time, applicaticsfstwo-dimensional bar code are wider and widére QR Code
with its accommodating a large amount of informatiguick response and efficient representation bin€se
characters, become a mainstream code in matrixdimensional code. QR Code will have a wider andewid
application prospect in the market of Chinese agurithis paper mainly using the open source ZXibgaly to
achieve the generation and recognition of QR Caaperiments shows that it will have certain promoteffect for
Two-dimensional bar code.
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