
Integrating Quadratic
Polynomial and Symbolic

Chaotic Map-based Feistel
Network to Improve Image

Encryption Performance
by Kristiawan Nugroho

Submission date: 02-Aug-2024 09:05AM (UTC+0700)
Submission ID: 2426049410
File name: FINAL_Article.docx
(4.04M)
Word count: 9199
Character count: 53023



1

1

2

14

16

60

65



3

3

3

3

5

8 8

14

40

41

80



3

14

21

57



1

6

8

25

29
59

62

68

70

78



13

31

34

43



6

30

55
74



1

6

17

26
48

84



1

1

2

4

5
12

15

17

21

23

24

24

38

46

73

77

79



1

1

7

10

11

12

19

22

50

64

69



4

7

7

10

11

11

27

28
28

36

44 47

49

53

61

67

72

75

76

83



1

2

7

29

37

39

51

54

58

81

82



1

1

2

2

5

5

8

13

18

20

20

23

26

32

33

35

42

45

52

56



1

1

1

2

5

5

9

12

13

22

25

63

66

71









20%
SIMILARITY INDEX

11%
INTERNET SOURCES

19%
PUBLICATIONS

3%
STUDENT PAPERS

1 2%

2 1%

3 1%

4 1%

5 1%

Integrating Quadratic Polynomial and Symbolic Chaotic Map-
based Feistel Network to Improve Image Encryption
Performance
ORIGINALITY REPORT

PRIMARY SOURCES

Edy Winarno, Kristiawan Nugroho, Prajanto
Wahyu Adi, De Rosal Ignatius Moses Setiadi.
"Combined Interleaved Pattern to Improve
Confusion-Diffusion Image Encryption Based
on Hyperchaotic System", IEEE Access, 2023
Publication

www2.mdpi.com
Internet Source

Qiang Lai, Hanqiang Hua, Xiao-Wen Zhao,
Uǧur Erkan, Abdurrahim Toktas. "Image
encryption using fission diffusion process and
a new hyperchaotic map", Chaos, Solitons &
Fractals, 2023
Publication

publikasi.dinus.ac.id
Internet Source

Morteza SaberiKamarposhti, Amirabbas
Ghorbani, Mehdi Yadollahi. "A comprehensive
survey on image encryption: Taxonomy,



6 1%

7 1%

8 <1%

9 <1%

10 <1%

11 <1%

12 <1%

challenges, and future directions", Chaos,
Solitons & Fractals, 2024
Publication

inass.org
Internet Source

www.mdpi.com
Internet Source

De Rosal Ignatius Moses Setiadi, Nova Rijati.
"An Image Encryption Scheme Combining 2D
Cascaded Logistic Map and Permutation-
Substitution Operations", Computation, 2023
Publication

iris.polito.it
Internet Source

Khalid M. Hosny, Sara T. Kamal, Mohamed M.
Darwish. "A novel color image encryption
based on fractional shifted Gegenbauer
moments and 2D logistic-sine map", The
Visual Computer, 2022
Publication

Sanjay Kumar, Deepmala Sharma. "A chaotic
based image encryption scheme using elliptic
curve cryptography and genetic algorithm",
Artificial Intelligence Review, 2024
Publication

link.springer.com
Internet Source



13 <1%

14 <1%

15 <1%

16 <1%

17 <1%

18 <1%

19 <1%

Dani Elias Mfungo, Xianping Fu. "Fractal-
Based Hybrid Cryptosystem: Enhancing
Image Encryption with RSA, Homomorphic
Encryption, and Chaotic Maps", Entropy, 2023
Publication

Wei Feng, Jing Zhang, Yao Chen, Zhentao Qin,
Yushu Zhang, Musheer Ahmad, Marcin
Woźniak. "Exploiting robust quadratic
polynomial hyperchaotic map and pixel fusion
strategy for efficient image encryption",
Expert Systems with Applications, 2024
Publication

prr.hec.gov.pk
Internet Source

Submitted to HTM (Haridus- ja
Teadusministeerium)
Student Paper

uia.brage.unit.no
Internet Source

Qingjiang Xiao, Jinrong Zhao, Sheng Feng,
Guyue Li, Aiqun Hu. "Securing NextG
networks with physical-layer key generation:
A survey", Security and Safety, 2023
Publication

brightideas.houstontx.gov
Internet Source



20 <1%

21 <1%

22 <1%

23 <1%

24 <1%

Eljadi, Fardous Mohamed, and Imad Fakhri Al-
Shaikhli. "Statistical Analysis of the eSTREAM
Competition Winners", 2015 4th International
Conference on Advanced Computer Science
Applications and Technologies (ACSAT), 2015.
Publication

ijece.iaescore.com
Internet Source

Dawei Ding, Haifei Zhu, Hongwei Zhang,
Zongli Yang, Dong Xie. "An n-dimensional
polynomial modulo chaotic map with
controllable range of Lyapunov exponents
and its application in color image encryption",
Chaos, Solitons & Fractals, 2024
Publication

Jiming Zheng, Tianyu Bao. "An Image
Encryption Algorithm Using Cascade Chaotic
Map and S-Box", Entropy, 2022
Publication

Mohamed Gabr, Yousef Korayem, Yen-Lin
Chen, Por Lip Yee, Chin Soon Ku, Wassim
Alexan. " —Rescale, Rotate, and Randomize:
A Novel Image Cryptosystem Utilizing Chaotic
and Hyper-Chaotic Systems ", IEEE Access,
2023
Publication



25 <1%

26 <1%

27 <1%

28 <1%

29 <1%

Yang Liu, Lin Teng. "An image encryption
algorithm based on a new Sine-Logistic
chaotic system and block dynamic Josephus
scrambling", The European Physical Journal
Plus, 2024
Publication

Zhuoyi Lei, Jiacheng Yang, Hanshuo Qiu,
Xiangzi Zhang, Jizhao Liu. "Color Image
Encryption Based on a Novel Fourth-Direction
Hyperchaotic System", Electronics, 2024
Publication

Fu-Yan Sun. "Digital image encryption with
chaotic map lattices", Chinese Physics B,
04/2011
Publication

Mohammed Es-Sabry, Nabil El Akkad, Mostafa
Merras, Khalid Satori, Walid El-Shafai, Torki
Altameem, Mostafa M. Fouda. "Securing
Images Using High Dimensional Chaotic Maps
and DNA Encoding Techniques", IEEE Access,
2023
Publication

Shuliang Sun, Yongning Guo, Ruikun Wu. "A
Novel Image Encryption Scheme Based on 7D
Hyperchaotic System and Row-column
Simultaneous Swapping", IEEE Access, 2019
Publication



30 <1%

31 <1%

32 <1%

33 <1%

34 <1%

35 <1%

36 <1%

37 <1%

Submitted to University of Technology
Student Paper

Submitted to Flinders University
Student Paper

Ebrahim Zareimani, Reza Parvaz. "Secure
Multiple-Image Transfer by Hybrid Chaos
System: Encryption and Visually Meaningful
Images", Mathematics, 2024
Publication

csrc.nist.gov
Internet Source

"Advances in Cyber Security", Springer
Science and Business Media LLC, 2021
Publication

Xiaoming Song, Guodong Li, Ping He. "Design
of three-dimensional encryption algorithm for
image based on improved 6th-order cellular
neural network", Physica Scripta, 2024
Publication

Uğur Erkan, Abdurrahim Toktas, Qiang Lai.
"2D hyperchaotic system based on Schaffer
function for image encryption", Expert
Systems with Applications, 2023
Publication

Xiuli Chai, Haiyang Wu, Zhihua Gan, Yushu
Zhang, Yiran Chen. "Hiding cipher-images



38 <1%

39 <1%

40 <1%

41 <1%

42 <1%

generated by 2-D compressive sensing with a
multi-embedding strategy", Signal Processing,
2020
Publication

Ali Broumandnia. "The 3D modular chaotic
map to digital color image encryption", Future
Generation Computer Systems, 2019
Publication

Daniel Lemire. "Number parsing at a gigabyte
per second", Software: Practice and
Experience, 2021
Publication

Heping Wen, zhaoyang feng, Bai Chixin, Yiting
Lin, Xiangyu Zhang, Wei Feng. "Frequency-
domain image encryption based on IWT and
3D S-box", Physica Scripta, 2024
Publication

Hossein Movafegh Ghadirli, Ali Nodehi, Rasul
Enayatifar. "An overview of encryption
algorithms in color images", Signal
Processing, 2019
Publication

W. S. Mada Sanjaya, Akhmad Roziqin, Agung
Wijaya Temiesela, M. Fauzi Badru Zaman, Aria
Dewa Wibiksana, Dyah Anggraeni. "Enhancing
Voice Security through Rikitake Chaosbased
Encryption System", 2023 IEEE 9th



43 <1%

44 <1%

45 <1%

46 <1%

47 <1%

48 <1%

49 <1%

Information Technology International
Seminar (ITIS), 2023
Publication

Xiaoqiang Zhang, Xuesong Wang. "Digital
image encryption algorithm based onelliptic
curve public cryptosystem", IEEE Access, 2018
Publication

www.nature.com
Internet Source

www.random.org
Internet Source

www.researchsquare.com
Internet Source

Ayşegül İhsan, Nurettin Doğan. "An innovative
image encryption algorithm enhanced with
the Pan-Tompkins Algorithm for optimal
security", Multimedia Tools and Applications,
2024
Publication

Liming Guo, Jianqing He, Guodong Ye. "Image
encryption algorithm based on ElGamal
cryptography and selective random
diffusion", Physica Scripta, 2023
Publication

Wenzheng Ma, Xianli Li, Tingting Yu, Zhuang
Wang. "A 4D discrete Hopfield neural



50 <1%

51 <1%

52 <1%

53 <1%

54 <1%

network-based image encryption scheme
with multiple diffusion modes", Optik, 2023
Publication

Yuwen Sha, Jun Mou, Santo Banerjee, Yushu
Zhang. "Exploiting Flexible and Secure
Cryptographic Technique for Multi-
Dimensional Image Based on Graph Data
Structure and Three-Input Majority Gate",
IEEE Transactions on Industrial Informatics,
2024
Publication

www.joig.net
Internet Source

Chengye Zou, Lin Wang. "A visual DNA
compilation of Rössler system and its
application in color image encryption", Chaos,
Solitons & Fractals, 2023
Publication

Chenkai Zhang, Baoxiang Du. "A fast
piecewise image encryption scheme
combining NC1DNSM and P-Box",
Integration, 2022
Publication

Hsiao, Hung-I, and Junghsi Lee. "Color image
encryption using chaotic nonlinear adaptive
filter", Signal Processing, 2015.
Publication



55 <1%

56 <1%

57 <1%

58 <1%

59 <1%

Kim, Dong Hwan, Yong Ri Piao, Sung Jin Cho,
and Seok Tae Kim. "3D Image Encryption
Using Integral Imaging Scheme and MLCA
Technology", Applied Mechanics and
Materials, 2013.
Publication

Mingjie Zhao, Lixiang Li, Zheng Yuan. " A
multi-image encryption scheme based on a
new -dimensional chaotic model and eight-
base DNA ", Chaos, Solitons & Fractals, 2024
Publication

Muhammad Hanif, Sagheer Abbas,
Muhammad Adnan Khan, Nadeem Iqbal, Zia
Ul Rehman, Muhammad Anwaar Saeed, Ehab
Mahmoud Mohamed. "A Novel and Efficient
Multiple RGB Images Cipher Based on Chaotic
System and Circular Shift Operations", IEEE
Access, 2020
Publication

Qiuxia Qin, Zhongyue Liang, Shuang Liu, Xiao
Wang, Changjun Zhou. "A Dual-domain Image
Encryption Algorithm Based on Hyperchaos
and Dynamic Wavelet Decomposition", IEEE
Access, 2022
Publication

Shahna K.U., Anuj Mohamed. "Novel hyper
chaotic color image encryption based on pixel



60 <1%

61 <1%

62 <1%

63 <1%

64 <1%

and bit level scrambling with diffusion", Signal
Processing: Image Communication, 2021
Publication

Xiaopeng Yan, Xingyuan Wang, Yongjin Xian.
"Chaotic image encryption algorithm based
on arithmetic sequence scrambling model
and DNA encoding operation", Multimedia
Tools and Applications, 2021
Publication

Xingyuan Wang, Cheng Liu, Donghua Jiang. "A
novel visually meaningful image encryption
algorithm based on parallel compressive
sensing and adaptive embedding", Expert
Systems with Applications, 2022
Publication

Xingyuan Wang, Pengbo Liu. "A New Image
Encryption Scheme Based on a Novel One-
Dimensional Chaotic System", IEEE Access,
2020
Publication

Zhiheng Lu, NKAPKOP Jean De Dieu, Donghua
Jiang, Nestor Tsafack, Jianping Xiong, Zeric
Njitacke, Jacques Kengne. "Novel Duffing
chaotic oscillator and its application to privacy
data protection", Physica Scripta, 2023
Publication

downloads.hindawi.com
Internet Source



65 <1%

66 <1%

67 <1%

68 <1%

69 <1%

70 <1%

71 <1%

72 <1%

73 <1%

ijai.iaescore.com
Internet Source

jis-eurasipjournals.springeropen.com
Internet Source

mjpas.uomustansiriyah.edu.iq
Internet Source

oaji.net
Internet Source

research.riphah.edu.pk
Internet Source

univ-usto.dz
Internet Source

www.emerald.com
Internet Source

www.iapress.org
Internet Source

Ankita Raghuvanshi, Muskan Budhia, K.
Abhimanyu Kumar Patro, Bibhudendra
Acharya. "FSR-SPD: an efficient chaotic multi-
image encryption system based on flip-shift-
rotate synchronous-permutation-diffusion
operation", Multimedia Tools and
Applications, 2023
Publication



74 <1%

75 <1%

76 <1%

77 <1%

78 <1%

Fei Yu, Shuai Xu, Yue Lin, Ting He, Chaoran
Wu, Hairong Lin. "Design and Analysis of a
Novel Fractional-Order System with Hidden
Dynamics, Hyperchaotic Behavior and Multi-
Scroll Attractors", Mathematics, 2024
Publication

Hamid El Bourakkadi, Abdelhakim Chemlal,
Hassan Tabti, Mourad Kattass, Abdellatif
Jarjar, Abdellhamid Benazzi. "Enhanced Color
Image Encryption Utilizing a Novel Vigenere
Method with Pseudorandom Affine
Functions", Acadlore Transactions on AI and
Machine Learning, 2024
Publication

Jinlong Zhang, Heping Wen. "Dynamic
feedback bit-level image privacy protection
based on chaos and information hiding",
Scientific Reports, 2024
Publication

RongQing Lei, LingFeng Liu, Xuan Huang,
BingXue Jin, ZiWen Zhu, LiuQin Fan.
"Thumbnail-preserving encryption by sum-
preserving within blocks based on
exponential chaotic map", Nonlinear
Dynamics, 2024
Publication

Shafali Agarwal. "A New Composite Fractal
Function and Its Application in Image



79 <1%

80 <1%

81 <1%

82 <1%

83 <1%

Encryption", Journal of Imaging, 2020
Publication

Xiaopeng Yan, Qing Hu, Lin Teng, Yining Su.
"Unmanned ship image encryption method
based on a new four-wing three-dimensional
chaotic system and compressed sensing",
Chaos, Solitons & Fractals, 2024
Publication

Yang Lu, Mengxin Gong, Lvchen Cao, Zhihua
Gan, Xiuli Chai, Ang Li. "Exploiting 3D fractal
cube and chaos for effective multi-image
compression and encryption", Journal of King
Saud University - Computer and Information
Sciences, 2023
Publication

Yuwen Sha, Yinghong Cao, Huizhen Yan,
Xinyu Gao, Jun Mou. "An image encryption
scheme based on IAVL permutation scheme
and DNA operations", IEEE Access, 2021
Publication

Parnab Das, Santanu Mandal. "A physical
memristor-based chaotic system and its
application in colour image encryption
scheme", Physica Scripta, 2023
Publication

Rim Amdouni, Mohamed Ali Hajjaji, Abdellatif
Mtibaa. "Hardware study and implementation
of image encryption algorithm based on a



84 <1%

Exclude quotes Off

Exclude bibliography On

Exclude matches Off

hyperchaotic key generator", Physica Scripta,
2024
Publication

Vinay Kumar Sharma, Janki Ballabh Sharma.
"Harris Hawk Optimization driven adaptive
Image encryption integrating Hilbert
Vibrational Decomposition and Chaos",
Applied Soft Computing, 2024
Publication



FINAL GRADE

/100

Integrating Quadratic Polynomial and Symbolic Chaotic Map-
based Feistel Network to Improve Image Encryption
Performance
GRADEMARK REPORT

GENERAL COMMENTS

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12

PAGE 13

PAGE 14

PAGE 15

PAGE 16


