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ABSTRACT

Quick Response (QR) codes have grow to be an essential factor to allow quite a number

technical options and are being used through hundreds of thousands of human beings round
the world each and every day. With the incredible extend in utilization of QR codes and the
developing wide variety of functions generally together with touchy duties such as fee and
ticketing, 1t turns into imperative to recognize the modern kingdom of the technology, its
implementation,limitations, and scope for future work. The current paper 1s aimed at satisfying
this cause and gives an evaluation of the brand new advancements in QR code detection and
pre-processing technologies. The find out about additionally displays the multi-step technique
of QR code recognition, by using this paper it 1s accomplished to assist organizations in
optimally adopting the science for their respective needs.

INDEX TERMS: Quick Response, T'echnical Options,Implementation,Multi-Step Technique

1. INTRODUCTION
(QR)
dimensional barcode using the ISO/IEC
18004:2006 (t 1s revised m 18004:2015)
standard [1]. A QR code 1s generated by

Quick Response code 15 a two-

following certain protocols, the same of
which are utilized for its decoding. While
generation of a QR code 1s a straightforward
process, the mamn challenge lies 1n
recognizing 1t with greater accuracy and

speed. Getting information from a QR code

m real world environments comprises of

three wvital steps: localisation, 1mage
preprocessing and decoding. Localisation
refers to the detection of a QR code and its
exact coordinates or location in an image.
Image pre-processing is an intermediate step
where the detected QR code’s image is
mmproved to reduce blur, noise, distortion,
angular perspective, etc to enable accurate
decoding. Decoding 1s the final step where
the information/data 1s retrieved and relies

on the main standard architecture of the QR
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code [2]. The maximum work and
mnovation has been done for the former two
steps, hence, the review shall focus on them
with greater focus. The analysis has been
systematically divided into sections and
subsections based on their tasks to make it
the most suitable for its primary purpose of
assisting in optimal adoption and future
mnovation. The reason behind this approach
and the understanding that it perfectly
complements our purpose lies in the fact that
the expressed tasks 1 the QR code

recognition  workflow  (localization, pre-
processing, and decoding) are independent
and enjoy different benefits with different
algorithms. Hence, knowing the strengths of
respective algorithms will help in choosing
the most suited for every step with respect to
the organization’s needs. The methodology
for Systematic Literature Review and detailed
i this paper 1s explained m Section 2.
Following, the main review 1s given in Section

3. The overview and the conclusions are

given in Section 4 and 5 respectively.

2. LITERATURE SURVEY

3. 2.SLR METHODOLOGY

The Systematic Literature Review (SLR) is
being done to understand and analyse the latest
advancements in QR code detection and pre-
processing. It is to be noted that there are very
few literature reviews on this topic which makes

the study and advancement in this field rather
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difficult for future innovation. Therefore, the
current systematic literature review being done
even more meaningful. While studying this
review, it shall become clear to the reader that in
essence, no algorithm is the definite choice for
any task and it is directly dependent upon the
intended application. The presented SLR has
been inspired in its layout and design from [3]
and [4] for their simplicity and effective
presentation. It shall be noted, that even though
[3] and [4] are reviews on image captioning and
not QR code detection, they have been used for
inspiration in design/structure of an SLR and not
the content. In addition, almost all the design
decisions have been taken with respective to the
study in particular, to be able to best present the

data retrieved and our analysis of it.
2.1. Search Sources

Digital libraries and the internet have been
utilised to accumulate the journals, conference
papers, industry standard source codes and
documentation for study on QR detection. The
libraries used are as follows:International
Journal on “Technical and Physical Problems of
Engineering” (LJTPE), Iss. 46, Vol. 13, No. 1,
Mar. 2021 112

1. IEEE Xplore [5]

2. ACM Digital Library [6]
3. IET Digital Library [7]
4. Sci-Hub [8]

5. arXiv [9]
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For this SLR to be relevant and to best highlight
the latest advancements, research papers from
2016-2019 have been preferred for the content
and review. However, it is also studied some
important landmark research papers outside of
this time range (e.g. “Fast component-based QR
code detection in arbitrarily acquired images”
by Belussi and Hirata, 2013 [10]) to get better
understanding  from  roots  of  these

advancements.

2.2. Parametric Findings

The following parameters have been carefully
formulated through the present study of the

technology and will help in the optimal

structural division as described in

introduction.These parameters are found as the
major topics of focus in the research papers
studied.

1. Detection/localization

* Time

» Accuracy

2. Pre-processing

* Angular perspective

* Motion and blur

* [llumination variance

3. EXISTING SYSTEM

With the tremendous increase in usage of QR

codes and the growing number of applications
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mostly including sensitive tasks such as
payment and ticketing, it becomes vital to
understand the current state of the technology,
its implementation, limitations, and scope for

future work

4., PROPOSED SYSTEM

5. The present paper is aimed at fulfilling this
purpose and provides an analysis of the latest
advancements in QR code detection and pre-
processing technologies. The study also reveals
the multi-step process of QR code recognition,
by this paper it is achieved to help organizations
in optimally adopting the technology for their
respective needs.

5.SYSTEM ARCHITECTURE

6.RESULT
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Here we have to enter real time website QR code given url details
details for generating QR code

T
= _AWY

Here after enter the website details and click
on the generate code button

7.CONCLUSION

Owing to the commercial applications of QR
codes and the real life scenarios, scanning
using a smartphone camera has been the
most common method of adoption. This
mvolves three major steps as discussed 1n the
mtroduction- localisation (detection), pre-
processing, and decoding. That means that
different algorithms can be applied by the
organization concerned for their applications

for different stages. Hence, this review shall

help in determining the most suitable
) algorithm for each stage for commercial use
Here take scan QR code form mobile phone ,

and also the fundamental understanding
from various aspects for researchers. While

conducting this study, one major hurdle
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faced 1s the lack of a common trusted and
preferred database for researchers. This has
made benconsequently the comprehensive
study the technology too. Many authors
mcluding Nina S. Hirata and others have

time and again pledged to make their
datasets available publicly, and it 1s important
to establish a standard database to produce a
conducive environment for future work.
With the increasing computational power of
mobile devices, focus on time optimization
has been less against accuracy, and fairly so.
Deep learning has been seen as a preferred
technology among researchers for QR code
detection, which 1s also very versatile in terms
of the traming dataset used. Finally, with the
understanding that QR code decoding from
a static 1mage 1s easy to implement and
beneficial, it 1s aimed here to wurge
organizations to adopt static detection and

decoding too for greater possibilities.

8.REFERENCES

1. Cheng Y, Fu Z, Yu B (2018) Improved
visual secret sharing scheme for qr code
IEEE

applications. Transactions  on

Forensics  and  Security
13(9):2393-2403
2. Chow YW, Susilo W, Tonien J, Vlahu-

Gjorgievska E, Yang G (2018) Cooperative

Information

Vol.14 No.03 (2023),765- 771

secret sharing using qr codes and symmetric
keys. Symmetry 10(4):95-107

3. Chow YW, Susilo W, Yang G, Phillips
JG, Pranata I, Barmaw1i AM (2016)
Exploiting the error correction mechanism in
qr codes for secret sharing. Lecture Notes in
Computer Science, Springer 9722:409-425
4. Cimmato S, De Prisco R, De Santis A

(20006)

Probabilistic  visual  cryptography

schemes. The Computer Journal 49(1):97-
107

5. FuZYC, Yu B (2018) Visual cryptography
scheme with meaningful shares based on qr
codes. IFELE Access 6:59567-59574

6. Information - automatic identification and
data capture techniques - qr code barcode
symbology specification. Iso/iec(18004:2015)
(2015)

7. Kuwakado H, Tanaka H (1999) Image
size 1nvariant visual cryptography. IEICE
Transactions on Fundamentals of
Flectronics, Communications and Computer
Sciences 82(10):2172-2177

8. Liu Y, Fu Z, Wang Y (2016) Two-level
mformation management scheme based on
visual cryptography and qr code. Application
Research of Computers 33(11):3460-3463

9. Naor M, Shamir A (1995) Visual
Advances 1n

cryptography.: cryptology-

EUROCRYPT’94  lecture Notes 1in

Computer Science, Workshop on the
Theory and Application of Cryptographic

Techniques,Springer, pp 1-12

769

Research Article



Turkish Journal of Computer and Mathematics Education

10. Samretwit D, Wakahara T (2011)

Measurement of reading characteristics of

multiplexed 1mage in  qr code.n:
International Conference on Intelligent
NETWORKING and Collaborative

Systems. pp 552-557

11. Shen G, Liu F, Fu Z, Yu B (2017)
Perfect  contrast ~ XOR-based  wvisual
cryptography schemes via linear algebra.
Designs, Codes and Cryptography 85(1):15-
37

12. Tuyls P, Hollmann HD, Van Lint JH,
LMGM T (2005 XOR-Based visual
cryptography schemes. Des Codes Crypt
37(1):169-186

13. Wan S, Lu Y, Yan X, Liu L (2017)
Visual secret sharing scheme with (k,n)
threshold based on qr codes.In: International
Conference on Mobile Ad-Hoc and Sensor
Networks. pp 374-379

14. Wang G, Liu F, Yan WQ (2016) 2D
Barcodes for visual cryptography.
Multimedia ~ Tools  and
75(2):1223-1241

15. Weir J, Yan WQ (2011) Authenticating

Applications

cryptography — shares  using 2D

visual
barcodes. International Workshop on Digital
Watermarking, Springer 7128:196-210

16. Wu X, Sun W (2013) Random grid-
based visual secret sharing with abilities of or
Visual

and xor decryptions,Journal of

Communication and Image Representation

24(1):48-62

Vol.14 No.03 (2023),765- 771

17. Yan X, Liu X, Yang CN (2018) An
enhanced threshold wvisual secret sharing
based on random grids. J Real-Time Image
Proc 14(1):61-73

18. Yan X, Lu Y (2017) Progressive visual
secret sharing for general access structure
with multiple decryptions. Multimedia Tools
and Applications 77(2):1-20

19. Ii P, Liu ZQ, Yang CN (2018) A
construction method of (t, k, n)-essential
secret  1mage  sharing  scheme.Signal
Processing 65:210-220

20. Yan X, Wang S, El-Latf AAA, Niu X
(2015) Visual secret sharing based on
random grids with abilites of AND and
XOR lossless recovery. Multimedia Tools
and Applications 74(9):3231-3252

21. Yan X, Wang S, Niu X (2014) Threshold
construction from specific cases n visual
cryptography without the pixel expansion.
Signal Process 105:389-398

22. Yang CN (2004) New wisual secret
sharing schemes using probabilistic method.
Pattern Recogn Lett 25(4):481-494

23. Yang CN, Liao JK, Wu FH, Yamaguchi
Y (2016) Developing visual cryptography for
authentication onsmartphones. In:
International Conference on Industrial IoT

Technologies and Applications, Springer,pp

189-200.

AUTHOR
Mrs. Geetha Prathiba Assistant Professor
Department of CSE MallaReddy

770

Research Article



Turkish Journal of Computer and Mathematics Education Vol.14 No.03 (2023),765- 771
e Research Article

Engineering College for Women, geethaprathibha2023@gmail.com,Hyderabad

771


mailto:geethaprathibha2023@gmail.com

