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Abstract—Abovepresented work deals with the new scope
application of information and communication teclogges for the
improvement of the election process in the biasedrenment.

We are introducing a new concept of construction toé
information-communication system for the electioartigipant. It
consists of four main components: Software, Physideastructure,
Structured Information and the Trained Stuff.

The Structured Information is the bases of the wisgstem and is

the collection of all possible events (irregul@stamong them) at the

polling stations, which are structured in specgahplates, forms and
integrated in mobile devices.The software represenpackage of
analytic modules, which operates with the dynanatabase. The
application of modern communication technologiesilities the

immediate exchange of information and of relevaotcuinents

between the polling stations and the Server op#récipant. No less
important is the training of the staff for the peogunctioning of the
system. The e-training system with various modwbsuld be

applied in this respect.

The presented methodology is primarily focused fom election
processes in the countries of emerging democrétciean be
regarded as the tool for the monitoring of electiqgmocess by the
political organization(s) and as one of the insteats to foster the
spread of democracy in these countries.

Keywords—ICT, elections, structured information, dynami
databases, e-training

. INTRODUCTION

HERE are plenty of emerging democracies with bias

pre-election environment. The bias as a rule fatbes
ruling governmental political organization, whickes part in
the election. These political organizations oftege uthe
governmental and administrative resources. Theytrabn
media and the central election committee.

International organizations do their best to heltroduce
the fairer election environment. They take parthie process
of creation of Election Law, they train politicatganizations
and the staff of election committees, send thgiragentatives
as the observers to the elections; but these tetivare not
enough to stop the falsification.

In the tendentious election environment there igags one
winner - governmental political organization. Thigged
election loose legitimacy in the eyes of other ipgrants as
they feel that they have lost votes of their regiporters.

The Authorsare with N.Muskhelishvili
Mathematics of the GeorgianTechnical University, 6@1 Thilisi,
Georgia(phone: +995593129107, +995322337550;
bachanabc@yahoo.com, micm@compmath.ge).

Institute of o@putational

International Scholarly and Scientific Research & Innovation 6(9) 2012

1165

of There is no additional international
community.

Participants stand alone in front of the illegitoyaand
violence. The attractiveness of democracy decreasdsthe
sense of injustice increases. The tension can entiptthe
street violence and instability, demonstrationsssna arrests
and punishments; there is a probability even of rthitary
confrontation, which means the failure and desipactof
democracy (see e.g. [1], [2]).

We would like to suggest a new scope of applicatblCT
for the improvement of the election process in Hiased
environment — VoterBallot the election management
information communication system for the particigan of
election. The system is oriented to: help the pidint to
manage its election staff and process effectivgsevent
falsification; react to the irregularities duriniget elections. It
includes four main components: Software, Physical
Infrastructure, Structured Information and the fiea Stuff.

help from the

Il. SOFTWARE

The software of the system contains: databasesnsfor
C(templates), and various analytical programming ahesi The
main database is a 3-dimensional Matrix with thesreints of
liner arrays. The lengths of the arrays are notnddf in
advance. On the Server of the participant and tinera there
gre installed the databases of VoterBallot and ygical
programming modules. The Server is located at tfieeoof
the participant (mirrors can be installed in vasqlaces).

e

Ill.  PHYSICAL INFRASTRUCTURE

At each polling station there is a trained persothe
Representative of the participant, equipped with slet of a
mobile device (e.g. Pocket PC) and a remote cormmme(e.g.
Bluetooth) Printer.

All mobile devices are connected through the 3@rhmt
connection (free of any control) to the Server.eaitatively
the Representative may be equipped with one seataflite
phone with extended media functions and a pringdt.
satellite phones are connected through the satdliiternet
connection (free of any control) to the server @ee [3], [4]).

It should be noted that the number of polling stadi
denoted here and in the sequelQaén some countries may
reach tens of thousands, indicating the widenessthef
physical infrastructure of VoterBallot. e.g. in Ris and
UkraineQ ~ 95.000 and Q =~ 32.300 respectively, while in
Georgia and AzerbaijanQ = 3.000 and Q = 6.000

e.maif€Spectively.
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In all mobile devices there are installed speciahplates, In this casé,, is a liner array having only one numerical

the forms of the Structured Information. element:
E,, = [eqm1 = number of voters].
IV. STRUCTUREDINFORMATION Likewise E,,, - the quantity of voters who voted at theh

Let us consider one of the new democracy countwsre Polling station up to 12 is also a liner array having only one
the general elections (parliamentary, presidentiaipicipal) numerical element:
are planned to be held with Rparticipants— ] ]

P,,P,, -, Py.VoterBallot provides the Structured Information [mq1 = number of voters atq — thpolling station].

to the participant. This is the collection of atigsible events
(including irregularities) {E,, E,, ---, Ex}, which may happen
at the polling stations. The number of evend en average is
about 300. The events and their quantity may differ
different countries.

Formally the element of the Structured Informatisna
linear array of the time-depended data relatedht dgiven
event. The length of array is not defined in adearand the
elements, values of each array can be numbersprpteoto,

Example 2Now, let us consider the evefit- related to the
selection of the group of representatives of thetigm which
has to go out of the polling station and colleat thotes of
disabled people at their living places. This evisntonducted
during the day of elections simultaneously at eveojling
station, the number of the representatives angbeedure of
selection in this group is defined by the electitas of the
given country.

audio or video filesetc: Let us assume t_hat there aig, (r = 12R q=
1,2,---,Q) representatives of. at theg-th polling station.
E; = [ei, €ip, -+ ],i = 1,2, -+, N. Let's assume that according to the local law thal toumber

of the representatives of the "go out" group isircef asl

The structure of each event is uniform with respecthe (usually ' =3,4) and the maximum possible number of
polling stations, though the actual data in différ@olling representatives of each party in this group.ishen
stations may be different. Thus the informatiorated to the
eventE;, sent to the Matrix from thg-th polling station as the Eyq = [ekql'equ' "',equ],
element of the databaseis labeled additionally:by
where eacle,,,equalsd or 1 andir_; ey, = L.
Eq(i=12-,Nq=12-,Q). o ) _ .
Remark.This kind of information may be very important
Respectively the values are also labeled: for P.. As the quantitie®) andl,, in the above example are
known in advance, the probability estimations oérage of
Eiq = [eiql'eiqz'“_]_ total presence of its representatives in these pgraan be
calculated in forward and compared with the actteald (see
e.g. [5]).Large deviations would mean the possibdeid or
. ) the lack of organization of its representativeghat polling
gnlfgrm for a”‘%'s' tho‘,‘gh the actual .values, i.e. the vadyps stations. Of course statistical analysis shouldcbmbined
in different polling stations may be different. with sociological research as in this example aisany other

As mentioned above the data is time-depended thalge a5 well and the conclusions should be dravefutiy.
generates the 3-rd dimension of the Matrix.Somelsvenay As mentioned above, the events, the elements of the

be adjusted or repeated in time and sent to thebMater, at gt ctured Information are sampled and integratedthie
the certain moment of time This information should contain forms. These forms are installed in all mobile desiof the
a new time label, the index

Note once more that for a fixedthe structure of;, is

VoterBallot staff of the participant. According teese forms

the information, collected at the polling statiagassent to the
Eige = [eiqe1, €iqrzs -+ |- Server.

The content of the Structured Information dependsie

The system is loaded during the pre-election anst-poElection Law, character of the tendency, populatimmmber

election periods too, though the main part of infation of participants etc. It should be designed in dmitation with

comes on the day of elections. the participant and the lawyers.
V.EXAMPLES VI. VOTERBALLOT IN WORK
For the illustration let us consider some possédents of Representatives of VoterBallot collect the Struetur
the Structured Information: Information according to the special forms from pdlling

stations and send them using the mobile deviceéketserver

Example 1.et E,,, be the event connected with the count ofhrough the Internet connection. Information isoaudtically

voters who voted up to %b'clock. analyzed. The part becomes public online — datab&gke
server is connected to a special web site of tiy.pa
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VoterBallot reacts to some part of information asehds

directives or prepared complaints with testimoriask to the

mobile device. Complaints are printed and deliveredhe
committees or are brought to the courts later.

The advantage of the party using VoterBallot:

— Reacts on every event immediately;

(1]
(2

(3]

[4]

— Collected large information data enables to perform

various analytic researches (statistical, socialalgetc.)

(5]

as during the elections day in live, which is most

important, also before and after the end of thegss. In
this respect it should be noted that VoterBalloh &&

additionally equipped with relevant software padsg

(e.g. statistical, visualization facilities etc.nda the

participant is highly recommended to have a sdienti

personnel for this purpose also.

VII. IMPLEMENTATION OFVOTERBALLOT AND TRAINING OF
THE REPRESENTATIVES

The one of the important parts of the project is tiained
observers, Representatives equipped with
theoretic and practical knowledge. They should tiented to
the optimal application of the capacities of VotallBt for the
adequate real time decision-making.

The process of implementation of VoterBallot shostdrt

several months in advance to the elections daygd.aumber

of the staff, exceeding the quantity of pollingtistas should
be trained and, in addition the training proces$nisted in
time. Thus the application of modern technologies

the nefeva

necessary. In this respect the followihgchnology-Enhanced

Learningsystem is suggested:

1. Representative’'s Manual
graphical and video materials

2. Exam tests

3. Web Portalfor the Representatives

4

-containing

textual,

Publishing of Representative’s Manual, Exam Tests

and other materials on the Web Portal

5. Registration of the persons selected W&in the
database having the status of students

6. StudyRepresentative’'s Manual

7. Webinars- every day on the Web Portal; questions to

the lecturer

8. Examination Centers established at each regional

office

9. Exams- assessment of theoretical knowledge and the

tests in near to real life situations; the studewiso
pass the Exam gets the status of Representative

For this purpose the-training system is appropriate. This

issue, being wide and important, requires additioesearch
and investigation.
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