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Abstract

In the era of digital transformation, government agencies and corporations increasingly rely on
electronic services, generating vast volumes of sensitive data stored in distributed databases. While these
records hold immense potential for knowledge discovery through data mining, their publication or
sharing raises critical privacy concerns, particularly when sensitive individual information is at risk.
Traditional Privacy-Preserving Distributed Data Publishing (PPDDP) methods rely heavily on Trusted
Third-Party (TTP) intermediaries and Secure Multi-Party Computation (SMC), which introduce
systemic vulnerabilities such as communication bottlenecks, synchronization failures, insider attacks,
and inherent distrust in centralized entities. In healthcare analytics, hospitals leverage patient data to
enhance diagnostic precision, optimize clinical workflows, and advance preventive and precision
medicine. Yet, reliance on siloed datasets from individual institutions often restricts model
generalizability and impedes comprehensive insights into health outcomes. Patient health is a
multidimensional construct influenced not only by genetic and biological factors but also by behavioral
patterns and socio-environmental determinants. Cross-institutional collaboration integrating diverse
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datasets from geographically distributed sources is essential to develop robust analytical models.
However, such collaboration raises critical privacy concerns, as centralized aggregation of sensitive data
risks exposure to breaches or misuse. Our probabilistic framework for privacy-preserving distributed
data publishing directly addresses this challenge. By eliminating dependencies on trusted third parties
and secure multi-party computation, our approach enables secure, decentralized integration of
heterogeneous healthcare data. Through uncertainty-aware probabilistic anonymization and adaptive
noise injection, the framework ensures compliance with stringent privacy regulations (e.g., GDPR,
CPRA, HIPAA) while preserving the analytical utility required for accurate, actionable health outcome
predictions. This balance of utility and privacy empowers researchers to harness the full potential of
distributed datasets without compromising individual confidentiality, ultimately fostering innovation in
precision medicine and population health management. This paper introduces a novel probabilistic
framework for privacy preservation in distributed environments, eliminating dependencies on TTP and
SMC. Unlike existing approaches, this method leverages uncertainty-aware probabilistic models to
dynamically anonymize and perturb data across distributed nodes while preserving global data utility.
First a survey of privacy preservation data publishing methods is presented in this paper and then we
discuss about prose and cons of the techniques. After this we present the model and its implementation
details. The results obtained by security evaluations shows that the presented method will balance out
the privacy security and the accuracy of distributed data better, using the probability model without
needing a Trusted Third-Party and Secure Multi-party Computation.

Keywords: Data Mining, Data Publishing, Data sharing, Privacy Preserving, Security.
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(Pseudocodes-1) : Expected Confidence Calculation Algorithm

CalcExpectedConfidence ()
Input: r, n, array of N probability for QIDs and S value
Output: EC
1: Probability « 1
2: FOR each atr in QIDs and S DO
3: Probability < Probability *
getMinimumProbabilityFrom N _privider(atr, r)
4: END FOR
5: RETURN (1 — Probability) * n

oadioddline yluab! dwlixo iy 598l (Y- uS al)
(Pseudocodes-2): Observed Confidence Calculation Algorithm

CalcObservedConfidence ()
Input: r, EQGroups, EC, total, y
Output: OC
1: EL « | EQGroups |
2: S « getSensitive(EQGroups, 1)
3:Ec«1
4: FOR each atr in QIDs DO
5: Ec «— Ec * nodeProbability(atr, r)
6: END FOR
7: EG « Eg * total
8:Eo«— Ec—EL
9:IF Eo > 0 THEN
10: OCg « 1, Satisfy < 0
11: FOR i from 0 to Eo DO
12: OCg « B * ((SL+1i)/ (EL + Eo))
13: IF OCc <EC THEN
14: Satisfy «— Satisfy + 1
15: END IF
16: END FOR
17: IF (satisfy / (Eo + 1)) <y THEN
18: RETURN 1
19: END IF
20: END IF
21: RETURN B *(S L/E L)

! Classification
2 Distributed General Framework for Privacy Preserving
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Security
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(Figure-10): Classification Accuracy for Datasets of Different
Sizes

87
86
85
84
3 a3 5
= 82 Eﬁ
) 13 ;
4 8 N 7
30 b
& 7
79 = /
" i |l
. AR il
NaiveBayes Logistic
[n]:]8 86.152 83.374 85.08
BAGF 84.592 83.095 84.142
[EDAGF 84.012 80.327 81174

BBL EIAGF ADAGF
iz dhw.ﬁg.)giﬂ Shila guvainb cds (V- J&)
Al

(Figure-11): Classification Accuracy for Different Classification
Algorithms


https://jsdp.rcisp.ac.ir/article-1-1467-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

3 ltinl Bolsacgame (53, b (silwosly zbs .ol

5 Sl Ol emlie O3l gy (nl &S Sl e LA
O S o JEn gl ead e slaosls LIS
9 TTP & 5L (9 oS el Sg, &l allio ol o (55198

&S 18 5 edbas je5 ety el o ) Sile e SMC

oo 5l skl gy ol wtee SlaSg 3 SN (S

s oS o el (giluplied Olles (olp YL
> Lai sl (podisn sladae | endae slahs,
O3S b sleiiiny Gy 0 S oo ooliin] cogas
degorme ) prles Sl (See) e2le liebl
Gosls s 3l g e (aBb BaS el
Nigd o (53lmpliad (G9mids degazme (sl0d )5S i it
ey b pglie (A3l g ()l e Jlie 0 o5
3 e, aslind 5,50 Wy e alis oyl o oasadl)
aile by culled Syie 8> S A5 0,8
los bl 80t laodls a5 lacsily 5 byt Loy

Sleacgeme s sl iy onl e Wb Sl
5 Sl d)cha? aad &S o wiibe S5 slacs b
255 1,8 ol 5590 Wilgs go il 1, byl Ll

6-References & o §

[1] A. Majeed and S. Lee, (2021)
"Anonymization Techniques for Privacy
Preserving Data Publishing: A
Comprehensive Survey," in [EEE Access,
vol. 9, pp- 8512-8545, doi:
10.1109/ACCESS.2020.3045700.

[2] "Universal Declaration of human
Rights", [Online]. Available:
http://www.un.org/en/documents/udhr

[3] J. Bennett and S.Lanning, (2007), "The
Netflix Prize", Proceeding of the KDD
Cup Workshop, pp. 3-6

[4] Barbaro, M., Zeller, T., Hansell, S,
(2006). "A face is exposed for AOL
searcher no. 4417749", New York
Times, 9(2008), 8For.

[5] Kiran, P., Kavya, N. P, (2012). “A Survey
on Methods, Attacks and Metric for
Privacy Preserving Data Publishing”,
International  Journal of  Computer
Applications, Vol. 53, No. 18.

[6] Sattar, A. S., Li, J., Ding, X., Liu, J.,
Vincent, M. (2013), “A general
framework for privacy preserving data
publishing”, Knowledge-Based Systems,
Vol. 54, pp. 276-287.

15 bl 5 sosax me (OYAA) iz o)y [V
5 G il Ao &1 alidee glodacr 5 (S

N ao F bl Yalr o b g b
[7] Parsa, Mojtaba ,(2009), “Privacy and
Confidentiality in Medicine and its
Various AspectsK”, Journal of Medical
Ethics and History of Medicine, Vol. 2, No
4, pp. 1-14.

6

5 4771
3
T 4
4 5 272
ﬁ‘ 2
2
‘1{ ! 0189216 umnzn%aﬁﬁ

N

A
g 0238 0344
2 3 4 5

BNaiveBayes  83.661-03.899 83.729-83.522 83.805-81.699 83.782-81.717
EIPART 79.888-79.699 80.644-80433 80.772-79.327 80.568-79479
B Logistic 81.138-80.922 80.162 - 77.433 8012475072 79.946-75175
148 82.161-82.505 83.088 -82.755 83497-81.930 83379-82071

ot 23t 3
EiaiveBayes EIPART Blogstic 048
9 ol Cdlo o guuainb Cdd duslio (VY- JSC0)
OB S ool 48 olui gl 1y (STl
(Figure-12): Comparison of Classification Accuracy in

Individual vs. Collaborative Modes for Different Provider
Counts

eSlon sy 39 sl o ool olsr Sl sl

Sl b beoslacgeme slily a6l gl ol
53 .Cawloads 0old ikl (VF) USG50 g dwlore calizxe
Inetl core i5-4210U sa33ls 5 b slailly (g9, o i ysX!
aS jobles wind >l Lol dliél> 6 GB 4 (2.4 GHz)
Olej boldacgazo ojluil sl b counl axine JSG 50
B rizmen aboo GRIF eyl 90 2 sl
S o8y Slasi (Rl b 5 o psS0l 50 gl e

) Pl
25000
20000
5
¥ 15000
K3
4 ~B—DAGF
# 10000
——aGF
5000

0 5000 10000 15000 20000 25000 30000 35000 40000 45000

ooy degas gl

851031 b Waools (5 3beplinS’ 5 1,21 o csfiben (1= JSC)
s

(Figure-13): Average Execution Time for Anonymizing
Datasets of Different Sizes

S 25 4 g Gz 0
sl by o 5k 9y50 sloJae g pealie bl allie oyl o
3,90 0dg3e5 slaosls 3 pogat m - Lai b jlasl
Trbe iy, (59) aalr (Sy9r0 e 18T JE o)z
Sy Lt gl sz b Sy g 0 bl o5 ()
ol &l GYlix! o Jae p st Badasjei slaosls o
ools jlazsl o Bauses b Sy Pl Sy sl)ls a5
Gl @y a5l poe giluplied Sllee oy Ll
P a5l ol pas (Sleyme Jf (re o (s
Aoz ool Sloslre sl SO @ 5k pas wlotel 5,50
polae A3l e il o 9wl (giluplied aig, o

PO 2la ¥ oLl 1FF Jlo

&


https://jsdp.rcisp.ac.ir/article-1-1467-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

3
X
g,
)
!
X
3
|
3

?i
>
5’
_‘D
:
3

F
E
3‘

L)

(20]

(21]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

Knowledge Discovery from Data
(TKDD), Vol. 1,No 1.

C. Dwork, (2006), "Differential
Privacy," in Automata, Languages and
Programming, Springer Berlin
Heidelberg, pp. 1-12.

Sweeney, L., (2002), "k-anonymity: A
model  for  protecting  privacy",
International Journal of Uncertainty,
Fuzziness and  Knowledge-Based
Systems, Vol. 10, No. 05, pp. 557-570.
Goryczka, S., Xiong, L., Fung, B. C.,
(2014), "m-Privacy for Collaborative
Data Publishing", leee Transactions On
Knowledge And Data Engineering, Vol.
26, No. 10, pp. 2520-2533.

Mohammed, N., Fung, B., Wang, K.,
Hung, P. C. (2009, March), "Privacy-
preserving data mashup", In
Proceedings of the 12th International
Conference on Extending Database
Technology: Advances in Database
Technology (pp. 228-239). ACM.

Office for Civil Rights, H. H. S. (2002),
“Standards for privacy of individually
identifiable health information. Final
rule”, Federal Register, Vol. 67, No.
157, pp. 53181.

35 Sileyma Lisd ((VTAF) csuge )50 olo (Y0

Klaws  (gilupled Alewgay boosls Lacl

Sl ki L[ lid) 5 dolip bl

S ONS oily LS
Sadeghpour, Mehdi, (2015), "Preserving
Confidentiality in Data Publication
through Batch Anonymization",
Master's Thesis in Computer
Engineering, Gilan: University of Gilan.
W Surapon Riyana, Noppamas Riyana, and
Srikul Nanthachumphu, (2021), “Privacy
Preservation Techniques for Sequential
Data Releasing”, In Proceedings of the
12th International Conference on Advances
in Information Technology (IAIT '21),
Association for Computing Machinery,
New York, NY, USA, Article 24, 1-9.
https://doi.org/10.1145/3468784.3470468.
Samarati, P. (2001), “Protecting
respondents identities in microdata
release”, [EEE  transactions  on
Knowledge and Data Engineering, Vol.
13, No. 6, pp. 1010-1027
Li, N, Li, T., Venkatasubramanian, S.
(2010), “Closeness: A new privacy
measure for data publishing”, [FEE
Transactions on Knowledge and Data
Engineering, Vol. 22, No. 7, pp. 943-956.
Silva de Garcia, P., Oliveira, M., &
Brohman, K. (2020), “Knowledge
sharing, hiding and hoarding: how are
they related?”, Knowledge Management
Research & Practice, 20(3), 339-351.
https://doi.org/10.1080/14778238.2020.
W. Ren, K. Ghazinour and X. Lian,
(2023) "kt-Safety: Graph Release via k-
Anonymity and t-Closeness," in [EEE
Transactions on Knowledge and Data
Engineering, vol. 35, no. 9, pp. 9102-
9113, doi:
10.1109/TKDE.2022.3221333.

PO 2la ¥ 5Ll 1FF JLl

(9]

[10]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Aggarwal, C. C., Philip, S. Y. (2008),
"A general survey of privacy-preserving
data mining models and algorithms", /n
Privacy-preserving data mining,
Springer US, pp. 11-52.

Manta, A, (2013), "Literature survey on
privacy preserving mechanisms for data
publishing", MSc. Thesis on Department
of Intelligence  Systems, Faculty
EEMCS, Delft University of
Technology.

Benjamin, C. M., Fung, M., Wang, K.
E., Chen, R., Yu, P. S. (2010), "Privacy-
preserving data publishing: A survey of
recent developments", ACM Computing
Surveys, Vol. 42, No 4, pp. 141-153.
Sun, Chang; Ippel, Lianne; Dekker,
Andre; Dumontier, Michel; van Soest,
Johan (2021), A systematic review on
privacy-preserving  distributed  data
mining, 10S Press, Data Science 4 (2021)
121-150, doi: 10.3233/DS-210036.

Tania Carvalho, Nuno Moniz, Pedro
Faria, and Luis Antunes. (2023), Survey
on Privacy-Preserving Techniques for
Microdata Publication, ACM Comput,
Surv. 55, 14s, Article 309 (December
2023), 42 pages.
https://doi.org/10.1145/3588765
Jurczyk, P., Xiong, L. (2009, July),
"Distributed anonymization: Achieving
privacy for both data subjects and data
providers", In IFIP Annual Conference on
Data and Applications Security and
Privacy (pp. 191-207). Springer Berlin
Heidelberg.

Fung, B. C., Wang, K., Philip, S. Y.
(2007), "Anonymizing classification
data for privacy preservation", [EEE
transactions on knowledge and data
engineering, Vol. 19, No 5.

D Joseph Ficek, Wei Wang, Henian
Chen, Getachew Dagne, Ellen Daley,
(2021), “Differential privacy in health
research: A scoping review”, Journal of
the American Medical Informatics
Association, Vol. 28, Issue 10,Pages
2269-2276,
https://doi.org/10.1093/jamia/ocab135.
Clifton, C., Tassa, T. (2013, April), "On
syntactic anonymity and differential
privacy", In Data Engineering Workshops
(ICDEW), 2013 1EEE 29th International
Conference on (pp. 88-93). IEEE.
Slawomir A. Goryczka, (2014), "Secure
and Privacy-Preserving Distributed Data
Release", PhD. Thesis on Computer
Science, Emory University.

A. Majeed and S. O. Hwang, (2024)
"Differential Privacy and k-Anonymity-
Based Privacy  Preserving Data
Publishing Scheme With Minimal Loss
of Statistical Information," in I[EEE
Transactions on Computational Social
Systems, vol. 11, no. 3, pp. 3753-3765,
doi: 10.1109/TCSS.2023.3320141.
Machanavajjhala, A., Kifer, D., Gehrke,
J., Venkitasubramaniam, M. (2007), "1-
diversity: Privacy beyond k-
anonymity", ACM Transactions on


https://jsdp.rcisp.ac.ir/article-1-1467-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

“Taxonomy trees of the Adult data set”,
[Online]. Available:
http://ddm.cs.sfu.ca/dmsoft/privacy/pro
ducts/adultHierarchy.txt. [Accessed 5
October 2020].

Sy, sl Judoo» ((VYA0) . old] ¢ conn [fv]

Kodlszs 398 sleosls o L;;Lo).z.o Las L Ll

S el sk L[ ol )5 Dl Ll

LS oSl
Mosayebi, Elyas (2016), "Security
Analysis of Privacy-Preserving
Publication Methods in Distributed
Data", Master's Thesis in Computer
Engineering, Gilan: University of Gilan.
Kim, Pauline and Bodie, Matthew T.,
(2021), “Artificial Intelligence and the
Challenges of Workplace
Discrimination and Privacy (September
2021)”, 35 ABA Journal of Labor and
Employment Law 289, Washington
University in St. Louis Legal Studies
Research Paper No. 21-09-02, Saint
Louis U, Legal Studies Research Paper
No. 2021-26, Available at SSRN:
https://ssrn.com/abstract=392906
McMahan Brendan, Moore Eider,
Ramage Daniel, Hampson Seth, Arcas
Blaise Aguera y (2017),
“Communi—cation-efficient learning of
deep networks from decentralized data”,
In:  Artificial  intelligence  and
statis—tics, pp 1273—-1282. PMLR.
Latif, N., Ma, W. & Ahmad, H.B,
(2025), “Advancements in securing
federated learning with IDS: a
comprehensive  review of  neural
networks and feature engineering
techniques  for  malicious  client
detection”, Artif' Intell Rev, 58, 91
https://doi.org/10.1007/s10462-024-
11082-w.

ool il o alpgr ol e oo ool,e [FV]

OYA0) o s cawvgs Je Lo, (SUT
ISt )i sl (6,5l 3 sunaiys»
Y Klyme 5 )bl cals n (i
TYNN Gao (YA Y loools 5 oidle 3l
Moradi A, Shahbahrami A, Ebrahimi Atani
R, Alidoust Nia M (2016), “Persian XML
Documents Metaheuristic Clustering Based
on Structure and Content Similarity”,

Jornals of signal and Processing Data; 13
(2):11-23

OYAY) coge opiolo Lo, (b1 opalyl [FA]

Las L b ool jlasl wos Gg, SO ol
0315 (55, g Al CBs v Bua b (Sile e
Y doools 9 ijC uAJJ/t))J L)Mg ‘«PLZJ L.;LQ
5N ao 1Y)
Ebrahimi Atani R, Sadeghpour M
(2018), “A New Privacy Preserving
Data Publishing Technique Conserving
Accuracy  of  Classification  on
Anonymized Data”, Jornals Jornals of
signal and Processing Data; 15 (3) :31-
46.
S. Ameri and R. E. Atani, (2024), "A
Novel Decentralized Privacy Preserving
Federated  Learning  Model  for

(31]

(32]

[33]

[34]

[35]

[36]

[37]

[41]

Dwork, C., McSherry, F., Nissim, K.,
Smith, A. (2006, March), “Calibrating
noise to sensitivity in private data
analysis”, In Theory of Cryptography
Conference (pp. 265-284), Springer
Berlin Heidelberg.

Jiang, W., Clifton, C. (2006), “A secure
distributed framework for achieving k-
anonymity”, The VLDB Journal—The
International Journal on Very Large
Data Bases, Vol. 15, No. 4, pp. 316-
333.

Hewage, UH.W.A,, Sinha, R. & Nacem,
M.A. (2023), “Privacy-preserving data
(stream) mining techniques and their
impact on data mining accuracy: a
systematic literature review”, Artif Intell
Rev 56, 10427-10464,
doi:10.1007/s10462-023-10425-3.

Jun Liu, Yuan Tian, Yu Zhou, Yang
Xiao, Nirwan Ansari, (2020) “Privacy
preserving distributed data mining based
on secure multi-party computation”,
Computer Communications, Volume
153, Pages 208-216, ISSN 0140-3664,
doi:10.1016/j.comcom.2020.02.014.
FDjordje  Slijepcevi¢, = Maximilian
Henzl, Lukas Daniel Klausner, Tobias
Dam, Peter Kieseberg, Matthias
Zeppelzauer, (2021), “k-Anonymity in
practice: How generalisation and
suppression affect machine learning
classifiers”, Computers & Security, Vol.
111, 2021, 102488,doi:
10.1016/j.cose.2021.102488.

Zhong, S., Yang, Z., Wright, R. N.
(2005, June), “Privacy-enhancing k-
anonymization of customer data”, In
Proceedings of the twenty-fourth ACM
SIGMOD-SIGACT-SIGART symposium
on Principles of database systems (pp.
139-147). ACM.

Kohlmayer, F., Prasser, F., Eckert, C.,
Kuhn, K. A. (2014), “A flexible
approach to distributed data
anonymization”, Journal of biomedical
informatics, Vol. 50, pp. 62-76.

Nergiz, M. E., Cicek, E., Pedersen, T.,
Saygin, Y. (2012), “A look-ahead
approach  to  secure  multiparty
protocols”, [EEE Transactions on
Knowledge and Data Engineering, Vol.
24, No. 7, pp. 1170-1185.

Sakthivel, S. and Vinotha, N. (2023),
“An Intellectual Optimization of K-
anonymity Model for Efficient Privacy
Preservation in Cloud Platform”.
Journal of Intelligent & Fuzzy Systems,
Vol. 45, no. 1, pp. 1497-1512 , doi:
10.3233/JIFS-223509.

Hall, M., Frank, E., Holmes, G.,
Pfahringer, B., Reutemann, P., Witten,
I. H. (2009), “The WEKA data mining
software: an update”, ACM SIGKDD
explorations newsletter, Vol. 11, No. 1,
pp. 10-18.

“UCI Machine learning repository:
Adult Data Set”, [Online]. Available:
http://archive.ics.uci.edu/ml/datasets/Ad
ult. [Accessed 5 September 2020]

PO 2la ¥ oLl 1FF Jlo

&


https://jsdp.rcisp.ac.ir/article-1-1467-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

3
X
g,
)
!
X
3
|
3

i’-
>
é,
_‘D
:
3

F
E
3‘

L)

14

O 2l Vo)l FF Jlo

Healthcare Application," 15th
International Conference on
Information and Knowledge Technology
(IKT), Isfahan, Iran, Islamic Republic
of, 2024, pp. 115-120,  doi:
10.1109/1KT65497.2024.10892736.

[50] K. Mohammadi and R. E. Atani, (2024),
"Sigma: A Secure Federated Network
Gaming  Platform," 2024  I5th
International Conference on
Information and Knowledge Technology
(IKT), Isfahan, Iran, Islamic Republic
of, , pp- 222-227, doi:
10.1109/1KT65497.2024.10892800.
OTAD) soge aedolo Lo, (b1 el [0)]
el s pogad > Lix laly) » )9
ClMLl ol 5wy slas Catol laosls

.f‘\*?\/u@a «(Y) O ‘(L;JL’.A)

[51] Sadeghpour M, Ebrahimi Atani R.
(2017), “An overview of privacy
preserving Data Publishing
Techniques”, Biannual Journal Monadi
for Cyberspace Security (AFTA), Vol.
5(2), pages: 49-62.

5 old)5 Shae (crmane bl
e &Sy 5o ) 995wl oulid )8
it 098 5l IRles = Sansls
L eSS S oRuils asls
Caons 50 olial )5 23,0 1FA0 5 IYAY la Lo
SleMlbl (5,518 855> lacS b 50 drgi slapd po
agn slhane) o ol 4 Jorie (otas Sheo
5 18l i il (65 T0l slroje o Ll
ol g g
5l el & lee Lyl &L, Slas
elyas.mosayebi@gmail.com

05,5 luils SUT  comdlyl Lo,
5 B Bl penalS cwaie
Obial s (S olasly (o
P IYAY o o) 045 6l iS5 S e
S g O P )
ozl gy guae pol> Jlo o 50,5 Cdl e Lo
olial 5 axies TEEE 3 TACR slagyems! 5 o)lpl 3o,
i olxiy 5 0y 5l i 5 QLS Glgie Hlez (55T
Sl a Mol g e slagahas 5 Sl o
b okl Glesh sbaney  ceslos,
(S50, G dSSsy 5 lep sl Jdos g (g5lwosky
slable o lbosls cogas > Li> 5 coidl

5l cwl ole olasl &Ly glas
rebrahimi@guilan.ac.ir


https://jsdp.rcisp.ac.ir/article-1-1467-fa.html

[ 62-10-920¢ U0 JrJe-dsirdps| woly pspeojumoq |


https://jsdp.rcisp.ac.ir/article-1-1467-fa.html
http://www.tcpdf.org

