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Abstract: QR Code is generated with insertion of a color image into it with bottom chance of detection errors. With normal 

coding applications these insertions of significant info mistreatment QR code into color codes square measure attainable. 

This insertion takes advantages of the support of QR readers against interruption of image physical property furthermore, 

the important info in QR code bits square measure reworked into the physical property values of the image that is coloured. 

Then, Multiresolution halftoning masks formula uses for the choice of changed picture elements and nonlinear 

programming techniques with that pixel of the photographs square measure reworked into physical property level, to cut 

back the visual distortion of the QR image. Here a QR code with coloured image is planned with new multiresolution 

technique to supply improved memory potency and to attenuate interval. fast response code could be a class of matrix code 

oftentimes utilized in several areas corresponding to, product following producing, promoting etc. The visual look of fast 

response code may be created effective by embedding image in to fast response code. This paper provides the fundamental 

plan of fast response pictures, and planned technique to insert matrix code in to paint pictures mistreatment Raspberry pi. 

This planned technique of image embedding in fast response code mistreatment real time software system is explained. 

Within the given planned technique UVC camera is employed to capture image and QR code as input to the system and at 

last at output show provides a fast response embedded image and information hide in it. 

Keywords: QR, UVC, product tracking, Raspberry pi. Quick response, halftoning. 

I. INTRODUCTION 

A QR code is 2 dimensional barcode that encodes a lot of data admire, number, binary codes; letters etc [1].QR code will 

store additional data than one dimensional barcode. In horizontal and vertical direction of the QR code it stores the secrete data. 

The most storage capability of the QR code is 7089 numeric, 4296 binary. QR code stands for fast Response Code that is that 

the trademark for the sort of matrix barcode that was fancied by the Japanese corporation Denso Wave. QR code features a 

range of options admire massive capability information cryptography, dirt and harm resistant, high speed reading, tiny print out 

size, 360 degree reading and structural flexibility of application. 

   The QR Code system has become loved outside the automotive trade because of its quick readability and larger storage 

capability compared to plain UPC barcodes. With the technology of mobile phones perpetually rising, particularly within the 

space of mobile net access, QR codes appear to be Associate in nursing adequate tool too quickly and with efficiency converse 

URLs to users. This conjointly permits offline media admire magazines, newspapers, business cards, conveyance vehicles, 

signs, t-shirts and the other medium which will embrace the print of a QR code to be used as carriers for advertisements for on-

line product. 

QR codes square measure capable of figuration same quantity of knowledge in roughly one tenth the area of a conventional 

barcode. Data admire address, SMS, contact data and plain text are often embedded into the 2 dimensional matrix. A vital issue 

in QR codes is that the sq. shapes and restricted color tolerance. This challenge has generated nice interest for algorithms 

capable of activity data in QR codes and embedding QR codes into pictures while not loosing cryptography lustiness. 

http://www.ijarcsms.com/


Sarita et al.,                                                      International Journal of Advance Research in Computer Science and Management Studies 

                                                                                                                                                  Volume 4, Issue 7, July 2016 pg. 336-345 

 © 2016, IJARCSMS All Rights Reserved                                ISSN: 2321-7782 (Online)       Impact Factor: 6.047                           337 | P a g e  

The main challenge of any embedding methodology is that the embedded result ought to be decodable by normal 

applications. The embedding introduces changes within the luminosity of the code, distorting the binarization thresholds and so 

increasing the likelihood of detection error. The second challenge is that the downside of mistreatment the whole space of the 

code within which the image or emblem is to be embedded. This can't be done by merely substitution data modules with the 

specified image. A decent embedding methodology ought to decrease the quantity of corrupted modules and uses the just about 

space. 

II. LITERATURE SURVEY 

With embedded systems quick increasing its reach, material relating to this field is obtainable in abundance. whereas acting 

on this project we've got studied matter from numerous sources adore books, on-line articles and reference manuals. From [11] 

the data gained from this activity has been of nice facilitate to USA in understanding the fundamental ideas relating to our 

project and has lit more interest during this topic. 

 QR code is 2 dimensional barcode that encodes abundant data adore, number, binary codes; letters etc .QR code will store 

additional data than one dimensional barcode. In horizontal and vertical direction of the QR code it stores the secrete data. the 

most storage capability of the QR code is 7089 numeric, 4296 binary character, and 2953 character set character . There are 

forty version of the QR code determines its size and it goes from 21×21 modules for version one up to 177×177.During 

calculations of errors the QR codes use Reed king code and there are four varieties of error correction L, M, letter of the 

alphabet and H that enable correcting up to seven-membered, 15%, 2 hundredth and half-hour of code words in error severally. 

differing kinds of QR codes outlined within the normal are known by their error correction level and version. QR codes have sq. 

shapes and restricted color tolerance that in a crucial issue within the QR code [1].QR Code is generated with insertion of a 

color image into it with marginal likelihood of detection errors. With normal secret writing applications these insertions of 

important data mistreatment QR code into color codes are attainable. This insertion takes edges of the support of QR readers 

against interruption of image luminousness what is more, the very important data in QR code bits are remodeled into the 

luminousness values of the image that is coloured. Then, Multiresolution halftoning masks rule uses for the choice of changed 

elements and nonlinear programming techniques with that pixel of the pictures are remodeled into luminousness level, to scale 

back the visual distortion of the QR image. Here a QR code with coloured image is projected with new multiresolution 

technique to supply improved memory potency and to reduce time interval [2]By embedding the QR code in an exceedingly 

image having full space coverage sure maximize the visual quality means that low image distortion and secret writing hardiness. 

This method is appropriate and simple created for nontechnical  users conjointly. By applying the genetic rule for optimisation 

within the embedding method can take less time interval. The rule supported the choice of a group of changed pixels employing 

a halftone mask .also embedding method depends on 2 parts halftone technique and second is modification of luminousness 

level. AN methodology explained    new rule of Genetic rule at optimisation level in method of image embedding is employed. 

This rule conjointly decrease time interval [3].Quick Response (QR) code may be a 2 dimensional barcode wide employed in 

several applications adore producing, advertising, selling etc. QR code appears like a loud structure. the looks of QR code will 

be improved by embedding a picture into the code. This work projected a technique wherever the looks of QR code consists of 

visually meaning patterns hand-picked by users. This work makes QR code from machine scan solely to a personalised type 

with human visual pleasing look. The image embedding within the QR code isn't a simple task as a result of embedded result 

ought to be decodable by normal secret writing applications and might be applied to any color image with full space coverage. 

during this work QR code pixels are hand-picked by genetic rule, then the chosen pixels are encoded with the luminousness 

values of the image[4]The developed system makes use of QR codes that's embedded within the color image mistreatment 

DWT (Discrete wave Transform), AN automatic methodology to insert color QR codes into color pictures with delimited 

likelihood of detection error. Here we tend to develop cyan (c), magenta (m), and yellow (y) print colorant channels based 

mostly 3 distinctive QR codes unremarkably used for color printing and also the complementary red (r), green (g), and blue (b) 
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channels, severally, used for capturing color pictures. These embeddings are compatible with normal secret writing applications. 

Experimental results show the sleek degradation of the secret writing rate and also the sensory activity quality as a operate of 

the embedding[5]The QR Code system has become loved outside the automotive trade thanks to its quick readability and bigger 

storage capability compared to straightforward UPC barcodes. This paper realise of QR codes basics, its real time application in 

day to day life and analysis areas associated. With the technology of mobile phones perpetually rising, particularly within the 

space of mobile net access, QR codes appear to be AN adequate tool to quickly and with efficiency converse URLs to users. 

This conjointly permits offline media adore magazines, newspapers, business cards, conveyance vehicles, signs, t-shirts and the 

other medium which will embrace the print of a QR code to be used as carriers for advertisements for on-line merchandise. QR 

code being thus versatile attributable to its structural flexibility that it results in numerous numerous field for analysis adore 

increasing knowledge capability, security applications adore totally different types of watermarking and steganography 

similarly. Some experiments have conjointly been in hot water higher recognition of the QR code image that has scratch 

removal techniques. Here is an effort to focus on a number of attainable analysis areas whereas considering QR codes[6].It 

contains many steps to search out the changed pixels in QR code embedding method. mistreatment genetic rule, embedding the 

QR code in any color image can take less time. This rule will be applied to any color image and QR code with full space 

coverage and delimited likelihood of error. The binarization methodology that contains optimisation techniques are used that are 

designed flexibly for parallel implementation and conjointly reduces the time interval. the method is appropriate and simple for 

non technical users conjointly. finally the QR pictures are obtained when retrieving the code at less brightness turbulence[7]. 

The embedding of image pixels into the QR code brings the changes within the luminousness of the code, deforms the 

binarization thresholds and so will increase the likelihood of detection error. This is AN automatic methodology to insert QR 

codes into color pictures with delimited likelihood of detection error. These embeddings are compatible with normal secret 

writing applications and might be applied to any color image with full space coverage. To mitigate the visual distortion of the 

QR image, the rule utilizes halftoning masks for the choice of changed pixels and nonlinear programming techniques to 

regionally optimize luminousness levels. Take one color image and regenerate into grey image. Then this doing the masking 

method, window extraction, image embedding, secret writing like processes. when this method the first grey image is taken 

from this[8].QR code may be a in style sort of barcode pattern that's ubiquitously accustomed tag data to merchandise or for 

linking advertisements. While, on one hand, it's essential to stay the patterns machine readable; on the opposite hand, even tiny 

changes to the patterns will simply render them unclear. Hence, in absence of any machine support, such QR codes seem as 

random collections of black/white modules, and are typically visually unpleasant. we tend to propose AN approach to provide 

top quality visual QR codes, that we tend to decision halftone QR codes that are still machine-readable. First, we tend to build a 

pattern readability operate whereby we tend to learn a likelihood Distribution of what modules will be replaced by that 

alternative modules. Then, given a text tag, we tend to categorical the input image in terms of the learned lexicon to write the 

supply text. we tend to demonstrate that our approach produces top quality results on a variety of inputs and underneath totally 

different distortion effects [9].While embedding the data in QR image, it causes a blurring result that reduces the aestheticism 

and conjointly makes it troublesome to decrypt knowledge at the receiver finish. To avoid this ,QR image is embedded in 

HF(High Frequency) cowl image in numerous novelty technique, The HF of canopy image will be obtained mistreatment 

DWT(Discrete wave Transform) by applying the mixtures of low pass, high pass filters. Whereas, during this paper a bolstered 

technique is enforced by embedding series of image instead single image. 

III. DETAILED SYSTEM DESCRIPTION 

In enforced methodology i build use of QR code and image as input for the system. Associate in Nursing raspberry pi 

camera is employed to browse QR code. Image that is to be embedded in QR code is processed by image process technique. 

Finally we have a tendency to get output not solely information in QR code however additionally QR code in conjunction with 

color image which ends in improved in information security additionally visual look is improved. during this projected system 
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we have a tendency to don't seem to be taking QR code and image from file however we have a tendency to are literally taking 

it via raspberry pi camera. 

1. Mean Block Binarization methodology 

One of the foremost widespread libraries for QR code generation and reading is that the open supply Zxing library . The 

thresholds employed in the binarization functions of this library, are calculated through a hybrid methodology that use the 

common light in an exceedingly set of overlapping sq. windows. The captured image is split into non-overlapping blocks Bm,n 

of 8×8 pixels and so the common light in overlapping sub windows of five × five blocks is calculated in keeping with .The 

averages calculated for each block Bm,n are assigned to the pixels in the block as  ti, j = Tm,n for [i, j] ∈ Bm,n. 

This is the technique assumed in the following sections to develop the probability of error model and the QR embedding 

algorithm. 

This is the technique assumed within the following sections to develop the chance of error model and also the QR 

embedding algorithmic rule. A salient feature of QR codes that plays a central role within their secret writing speed is that the 

use of binarization because the beginning in the secret writing method. Binary pictures are obtained by thresholding the grey 

scale image as One of the most popular libraries for QR code generation and reading is the open source Zxing library. The 

thresholds used in the binarization functions of this library, are calculated through a hybrid method that use the average 

luminance in a set of overlapping square windows. The captured image is divided into non-overlapping blocks Bm,n of 8×8 

pixels and then the average luminance in overlapping sub windows of 5 × 5 blocks is calculated according to 

                                

2. Sampling Grid and Probability of Sampling Error 

Once the binary image IB is obtained, code words ar extracted by sampling on a grid calculable victimization finder and 

alignment patterns. The points during this grid ar generated by drawing parallel lines between the calculable centers of finder 

and alignment patterns and also the spacing between lines is ready to the calculable breadth of a QR module Evergreen State. 

For larger code sizes, multiple sampling grids are accustomed atone for native geometric distortions. In order to soundly notice 

the binary price, the light round the centre of the module ought to be clearly outlined. 

IV. HARDWARE USED 

1. Raspberry pi 

The hardware of Raspberry pi is that the same across all makers. The Raspberry Pi contains a Broadcom BCM2835 system 

on a chip (SoC), which incorporates AN ARM1176JZF-S 700 megacycle processor, Video Core IV GPU, and was originally 

shipped with 256 megabytes of RAM, later upgraded to 512 MB. It doesn't embrace a constitutional disc or solid-state drive, 

however uses AN Mount Rushmore State card for booting and protracted storage. 

ARM CORTEXA7 design has been culled because the processor. it's a quad core processor. therein processor; Raspberry pi 

two board is employed. Typical hardware Raspberry Pi (RPi) would force, whereas the Raspberry Pi is used with none 

supplemental hardware (except a powerfulness offer of some kind), it will not be abundant utilize as a general pc. The 

Raspberry Pi may be a low value, credit-card sized pc that stopples into a pc monitor or TV, and utilizes a customary keyboard 

and mouse. There area unit presently four Raspberry Pi models. 
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 Memory -1 GB RAM 

 CPU- 900 MHZ quad core ARM cortex- A7 

 Storage-Micro SDHC slot 

 Power -4.0  

 GPIO-It is increased to 40 pins 

 It has composite RCA and HDMI port 

 It has 10/100 Ethernets RJ45 onboard network 

ARMv7 processor: 

An ARMv7 is employed to power the favored Raspberry Pi a pair of micro-computer. The 32-bit ARM design, reminiscent 

of ARMv7-A, is that the most generally used design in mobile devices. Since 1995, the ARM design manual has been the first 

supply of documentation on the ARM processor design and instruction set, characteristic interfaces that each one ARM 

processors area unit needed to support (such as instruction semantics) from implementation details which will vary. The design 

has evolved over time, and version seven of the design, ARMv7, defines 3 design "profiles": 

1. A-profile, the "Application" profile, enforced by 32-bit cores within the Cortex-A series and by some non-ARM cores; 

2. R-profile, the "Real-time" profile, enforced by cores within the Cortex-R series. 

3. M-profile, the "Microcontroller" profile, enforced by most cores within the Cortex-M series.    

I. SYSTEM DESIGN AND METHODOLOGY 

1. Raspbian operating system:  

This software has   python, scratch, sonic, pi, java, arithmetic etc. it's supported Debian optimized for the Raspberry pi 

hardware. It contains set of basic program. during this software a Raspbian image could be a file that we are able to transfer 

onto AN Coyote State card that is used to boot Raspberry pi. Raspbian remains best software for Raspberry pi two. NOOBS is a 

simple software installer that contains Raspbian. 

1) Writing Raspbian to the Coyote State card: 

 Plug your Coyote State card into your computer. 

 In the folder you created in step 3(b), run the file named Win32DiskImager.exe. 

 If the Coyote State card (Device) you're exploitation isn’t found mechanically then click on the change posture box and 

choose it. 

 In the Image File box, opt for the Raspbian .img file that you simply downloaded Click Write. 
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 After a couple of minutes you may have AN Coyote State card that you simply will use in your Raspberry Pi. 

2) Booting your Raspberry Pi for the primary time 

 On 1st boot you may come back to the Raspi config window 

 Change settings appreciate timezone and locus if you wish 

 Finally, choose the second choice: expand rootfs and say ‘yes’ to a revive 

 The Raspberry Pi can revive and you may see raspberrypi login: 

 Username: pi, password: raspberry 

 Start the desktop by typing: startx 

 The desktop surroundings is understood because the light-weight X11 

 Desktop surroundings (LXDE) 

3) Install and begin SSH 

 Update apt get package index files: sudo apt get update 

 Install SSH: sudo apt get install ssh 

 Start SSH server: sudo /etc/init.d/ssh begin 

 To begin the SSH server anytime the Pi boots up: sudo update rc.d ssh defaults 

4) Installing, Uninstalling and change software system 

 Package manager in Debian: (apt) GUI for apt, conjugation Package Manager doesn’t work well on Pi because of the 

shortage of memory 

 Make positive that the apt cache is up to date:  apt get update 

 Finding software: apt cache search emacs 

 Installing software system and dependencies:  sudo apt get install emacs 

 Uninstalling software: sudo apt get take away emacs, sudo apt get purge emacs (removes everything as well as 

configurations) 

Troubleshooting : 

 Keyboard and Mouse nosology 

 Power nosology 

 Display nosology 

 Network nosology 

 Emergency Kernel 
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II. RESULTS AND ANALYSIS 

1. Input to the system 

 
original image                                                      QR code image 

2. Output of system:  

 
Embedded image 

 Parameters of the embedded image 

MSE=3592.53963096 

PSNR=28.0146269547 

 Decoded QR code is 

http://www.photoartz.net 

3. Input to the system 

 
Original image                                           QR code image 
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4. Output of system:  

 
Embedded image 

 Parameters of the embedded image 

MSE= 5421.14784893 

PSNR= 33.460688545 

 Decoded QR code is 

http://www.unitaglive.com 

5. Input to the system 

 
Original image captured by camera       QR code image captured by camera 

 

6. Output of system:  

 
Embedded image 
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 Parameters of the embedded image: 

MSE= 4472.15865103 

PSNR= 29.8572579663 

 Decoded QR code is 

"Hello" 

III. CONCLUSIONS AND FUTURE SCOPE 

A novel contribution of this paper is that the use of multi resolution halftone masks to distribute the changed pixels. With 

this multiresolution the memory potency will increase because it stores contone image and outputs image by victimisation of 

single buffer frame.Multiresolution permits dominant the trade-off between image qualities and decipherment hardiness. With 

this mutiresolution algorithmic program the ensuing 0.5 toned pictures are relatively higher in quality than alternative 

algorithmic program referred. that 1D barcode has been developed to a good living however by victimisation it concealment of 

data not enough. there's the effort for enhancing security for the knowledge in numerous levels by victimisation QR code. 

conjointly there ar range of ways offered for image embedding in QR code in numerous ways in which like improve knowledge 

storage capability, improve   security of information, increase visual look, decrease memory demand for knowledge storage, 

decrease interval for image embedding method. All the ways offered taking image and QR code from file. however in enforced 

methodology with the assistance of Raspberry pi we will take live pictures of color image and QR code image through camera 

and acquire image embedded in QR code at the output of system and conjointly show knowledge gift in invisible kind in 

embedded image. making visually enticing QR codes has received a growing demand in various fields particularly in selling and 

advertising and by embedding QR code in to paint image its visual look  is  improved conjointly knowledge security level is 

improved .   

In next generation it'll be attainable to enter any grey scale or coloured video into the QR codes. the most target lies within 

the correct analysis and utilization of 1 or additional of the printed attacks on a given goal of QR code. Then after, it ought to be 

investigated that components of a QR code are the simplest to attack. we will develop automatic FPGA primarily based 

methodology for making QR code for various text size. Embedding data as QR codes in grey scale pictures, to paint video files 

goes to possess a vital role in next generation sensible atmosphere. 
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