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ABSTRACT

Economics has some limitations, such as insecure multiple parties economical investment decision
and leakage of business quotation. Secret image sharing (515) for (k, nj-threshold is such a technique
that protects an image through splitting it into n shadows, ak.a. shadow images or shares, assigned
o ncorresponding participants. The secret image can be disclosed by obtaining k or more shadows.
Polynomial-based 518 and visual secret sharing (W55) are the chief research branches. This paper
first analyzes the insecure issues in economics and then introduces two methods to apply typical 515
schemes to improve economical security. Finally, experiments are realized to illustrate the efficiency
of the methods.

KEYWORDS

Economics Security, Information Hiding, Secret Image Shanng, Visual Secret Sharing

1. INTRODUCTION

Secret image sharing (515) for (&, n)-threshold splits a secret image into n noise-like shadows, a.ba,
shares or shadow images, and then assigns the shadows among » participants. The secret can be
disclosed by obtaining & or more authorized shadows. However, less than & shadows overall dis- close
no information on the secret. Polynomial-based 515 {Shamir, 1979) and visual secret sharing (V55)
(Naor & Shamir, 1995; Wang, Liu & Yan, 2006} are the chief research branches.

In Shamir’s original polynomial-based secret sharing (Shamir, 1979) for (k. #)-threshold. the
secret is split into the constant coefficient of a random (& 1 -degree polynomial to obtain » shadows,
which are then also assigned to # comesponding participants. The secret can be disclosed by Lagrange
interpolation when obtaining any & or more shadows. Following Shamir’'s original scheme and using
all the coefficients of the polynomial to embed secret pixels, Thien and Lin {Thien & Lin, 2002)
reduced the size of each shadow 1% times to that of the original secret image. Based on Thien and
Lin’s work, some other polynomial-based schemes (Yang & Ciow, 2010; Zhou, Lu, Yan, Wang &
Liu, 20018; Li, Yang & Kong, 2018) were further proposed o obtain more features. The strength of
polynomial-based SIS lies in the secret image can be disclosed with high quality. Although polynomial-
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System (WebGIS), a web tool aimed at handling geospatial data and disseminating both [18,20]. BRHTES. FTRASMEE. %8 =4 (30) BSHSEBBNTIN
historical and contemporary information [19], represents a good option to analyse the HTERE. SHEMT. ETAVNE G -RE , R RS EE 85
current state of coastal areas and its evolution over time in a simple and inexpensive (Web B%E) . WERAHEMN REAK. Web HRE. WEAE. HESEBURES e
way to support decision-making processes. Additionally, the WebGIS allows both experts FWREWERAK (DEMS) %) NEARF (IREREWEFR) AR, 3#6) E R
and unskilled users to handle a large amount of geospatial data [15,20]. It provides the ARAR20, 21). EXELERNBAZFRERIE , LFH S5 WebGIS mﬁm
possibility to query, download and overlay raster, vector, three-dimensional (3D) data and XE [22] IHEMFATUELSAUALER , SINFBREFARSH
thematic maps, carrying out multi-scale and multi-temporal analyses. Based on a typical (ESRI , Redlands , CA , USA) , Arc %3 (ArcServer , Redlands , CA , USA) , Arc
client-server structure [19), its architecture consists of hardware parts (Web server), nu- EEFEEE%EE (ArcMS , Intergraph , Rcdhnd_s . CA, USA) , GeoMediaWebMap,
merous software components (operating system, Web browsers, programming languages, =_#E , TUEBFRLA. ﬁmﬂﬁﬁefEl SWEEBRLK (QGIS) . PostGre ML
geospatial data management and DataBase Management System (DBMS) software) and ( PostGreSQL ) i F R4 . HITP Apache Tomcat Server #
applicative procedures (generally developed using function libraries), besides involving Geoserver, MapServer 1 MAPﬁsh o
a number of people [20,21]. It is also implemented with an iterative an JFHE:mFRKS (Foss) BEE T RV INERF RN . BLATREACHE
interface allowing users to interact with the WebGIS application [22]. Such Bx: RETER , IRBRTFARHER 53‘132?!23 251iﬂ\~§aw&ﬁ;§”m it
generated through proprietary software, such as Environmental Systems Re HeXPFREMMENL (23] . o5 HRXUHFRLBERARERSERBARE
(ESRI, Redlands, CA, USA), Arc Server (ArcServer, Redlands, CA, USA), A a;&m (INSPIRE) HMERMIESHE S BAFHES . EEELTATFVRINEEERER
Server (ArcIMS, Intergraph, Redlands, CA, USA), GeoMedia Web Maj < g

et e s : Ceograpti ik £13.8 [seult, overthe fast fowyear Bt , T EJED , WebGIs ERAH—HRITLA , EHERPNLMAINH &?gﬂi%gﬁ

open-source tools may be used. Among them, Quantum Geographic Info ST AR AT , 16, 211 BIEREAMN  TE A E HAEIH
(QGIS), PostGre Structured Query Language (PostGreSQL) database syste SRer - : T ¥ . 18, 21}, o R
TocacatSeveran Gooasrves, Mapbesoes and Maph e the oot coms B RRBaSIA SRERETROUATRE. %% SDOBOIIRE Shi
All Free Open-Source Software (FOSS) is ed with free licens > Z 1. We % &

ruche fot e o adop 10 i o meede whin makee s pier PALE, FEIIEJLEFR, WebGISEL BEAY, REASHEST _MWAS. REDSUWALT . EXATAETSMY
. e [23-25] a ek o i ConmpaTE e — Fthizs4 W WA M. BJE |, ATERE T AMRGEEIRT TR0 — L WebGIS 1822 , XEAERNE
oot wibi et B ‘ol o e sty 029 THAATAIT R, ERIFHIEE TREAMURGAR. o0 . Latwep SA . (07RT XHSARIN SEA LY
the European directive named Infrastructure for Spatial InfoRmation it BEESESIEHR Tiﬁim:}ﬁﬁ ;g; E"“}D‘”;ﬂ” Sedcts ',""““"[2.“"”"1“:‘7‘, MSER | 5
Community (INSPIRE) and numerous Italian directives aimed at making folﬁ!%%’%]mﬂiﬁfgi&ﬁm%i??aEﬁﬂgi. ‘ﬁg}] "*;’f;wf&i?% ;;g‘} %
free through publicly accessible Databases. g llihnipe~pompn ke R oyt

% = coe " a REKME , Kisiou FACSRRT SKEBHEFSRS [25] ., Ippoliti FA , [30]

As a result, over the last few years, WebGIS has become a popular tool, proving to & el < A et et dadbtea LT e iap R ol —
be particularly useful in protecting and monitoring several ecosystems, such as coastal BETRARMSN, bR RERFEEBE TR | hAMEA B Ee it s
and marine environments [17,15,21]. Depending on their purpose, webGIS tools can be HFLRRESELS FRIE ?n)iﬁg;' AEEBNBOFIRCA, ARG ,ﬂ; ' ) _ »
built by integrating various approaches, mainly aimed at visualizing and sharing data f ) i FRERRFEENSELTRER, RR300364
or, alternatively, at their geo-processing to personalize further analysis [25]. WebGIS N
applications can also be classified considering additional features based on the users’ needs, @ BEmF
such as the scale selection and the viewer type. Most of them are equipped with a two-
dimensional viewer. Just in a few cases, a th di | g patial data v lizat
is also implemented. To follow, some WebGIS fmmfvu!r\u developed to tackle coastal
issues focused on various aspects and at different scales are reported. For instance, Lathrop
etal, [26] developed an application to prop up ocean planning related to a Mid-Atlantic
area; conversely, EMODnet [27] and SeaGIS Abruzzo [25] provide an atlas involving data
on uses and natural resources at Fumpmn and Adriatic sea levels, respectively; Copernicus Cin et 30 0
formation as well as changes at European level
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