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HomImoy9bl gdudgmEME 3m©bsby sx3dbgdmEro 9JuEHMYBowMO 3MM(3gLgO0L FMEYMOMmIIOL, SBscroBols
5 bLObMgBOL sbsen F0T>OEMEGDISL.

360mgd@ol  gotymgddo 89dmdsgs  LogdudghGm 3MEbsHy  IRMAbgdWMwo  GHMBLEIMOEHMIdOLS ©s
™d09JBHJOOL  2obmogligdols  sbowo,  IMegswIMmoGIM0mdosbo  ,g3sb0“ FFLTP -8ogmds. gb  dopmds
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096y BoBobY 30 39HYS MM-30M0EJH0F060 BsBO-EoYMGBOL sdM396, 50boTbMWO 3HOEIMHOMIoLs ©s
dgmeg  300GIO0MIol, IMAbobMEGIMdOL  XsdHo  MMOoL Jobodobsoom.  83gdM0s  dMm3sbol LMo
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Abstracts:

. In the study, we propose the Associated Probability Intuitionistic Fuzzy Weighted Averaging (As-P-IFWA) and the
Associated Probability Intuitionistic Fuzzy Weighted Geometric (As-P-IFWG) aggregation operators with associated
probabilities of a fuzzy measure presenting an uncertainty. Decision makers' evaluations are given as intuitionistic fuzzy
values and are used as the arguments of the aggregation operators. In the paper, we prove correctness of extensions and
show the conjugate connections between the constructed operators. Several versions of the new operators are
successfully used in the business start-up decision making problem.

. In this article, the Associated Immediate Probability Intuitionistic Fuzzy Order Weighted Averaging (As-IPIFOWA)
and the Associated Immediate Probability Intuitionistic Fuzzy Order Weighted Geometric (As-IP-IFOWG) operators
are constructed. Associated probability distributions in the role of uncertainty measure are used. Arguments of the new
aggregation operators are presented in the intuitionistic fuzzy values. Some properties of the constructed operators are
presented. The conjugate intuitionistic fuzzy operator is defined. The conjugate connections between the constructed
operators are shown. Several variants of the new operators for the decision making problem regarding assessment of the
software development risks are used.

. New family of intuitionistic fuzzy operators for aggregation of information on interactive criteria/attributes in Multi-
Criteria/attributes Decision Making (MCDM/MADM) problems are constructed. New aggregations are based on the
Choquet integral and the associated probability class of a fuzzy measure. Propositions on the correctness of the
extension are presented. Connections between the operators and the compositions of dual triangular norms are
described. The conjugate connections between the constructed operators are considered. It is known that when
interactions between criteria/attributes are strong, aggregation operators based on Choquet integral reflect these
interactions at a certain degree, but these operators consider only consonant structure of criteria/attributes. New
operators refect interactions among all the combinations of the criteria/attributes in the fuzzy MCDM/MADM process.
Several variants of new operators are used in the decision making problem regarding the assessment of software
development risks.

. This paper presents the construction of a new fuzzy multi-criteria optimization model for the Emergency Facility
Location Problem. A fuzzy aggregation operators approach for formation and representing of expert’s knowledge on the
parameters of emergency service facility location planning is developed. Based on the finite Choquet integral, objective
function is constructed, which is the minimization of candidate centers' selection unreliability index. This function
together with the second objective function - minimization of total cost needed to open service centers and the third
objective function - minimization of number of agents needed to operate the opened service centers creates the fuzzy
multi-objective facility location set covering problem. The approach is illustrated by the simulation example which
looks into the problem of planning fire stations locations to serve emergency situations in specific demand points —
critical infrastructure objects.

. Two-stage Fuzzy Multi-Objective Emergency Location-Transportation Problem (FMOELTP) is presented. Some
independent attributes act on humanitarian aid distribution centers’ (HADCs) selection process. At the first stage, based
on experts’ evaluations on attributes, HADC’s selection index is defined by the constructed associated fuzzy
probabilistic OWA (AsFPOWA) operator. At the second stage, four objective functions are constructed for the
FMOELTP. The constraints of the model provide deep detail of the problem. An epsilon-constraint approach is
proposed for the exact solution of the FMOELTP.
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Aggregations (NN-FS 2018),
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1. Recent years have seen a significant growth in human life losses and material damages caused by anthropogenic

and natural disasters such as earthquakes, flooding, tsunamis, terrorist attacks and others. In its December 2011 news
release, the reinsurer Swiss Re reported that “2011 will be the year with the highest catastrophe-related economic losses
in history, at USD 350 billion”. This has prompted researchers in different fields to intensively address the problems of
emergency management. Emergency management is commonly divided into four main phases: mitigation, preparedness,
response and recovery. This work focuses on the logistics aspect of the response phase and more precisely on two
important related problems: location and transportation. In the response phase the location problem aims at designing a
network for distributing humanitarian aid (e.g., water, food, medical goods and survival equipment). It mainly consists in
determining the number, the position and the mission of required humanitarian aid distribution centers (HADC) within
the disaster region. The transportation problem deals with the distribution of humanitarian aid from HADCs to demand
points. When both problems are solved simultaneously, we speak about a location—transportation problem. Our research
deals with a Fuzzy Multi-objective Emergency Location—Transportation Problem (FMOELTP). We assume fuzziness in
the model because the experts (emergency managers) knowledge and evaluations on the parameters of disaster response
are the main and important data. In our model four objectives are considered. The first objective is to minimize an
expectation of total transportation duration of needed products. The second objective is to maximize the total selection
ranking index of candidate sites of HADCs. The third objective minimizes the number of agents needed to operate the
opened HADCs. The fourth objective minimizes the non-covered demand for all demand points. We assume that
requests for products are estimated by homeland security organizations, or their experts, based upon their experience and
their evaluation of the disaster’s seriousness. Estimated transportation times presented by emergency managers are
considered to take into account routing access difficulty of the region and the infrastructures condition. We proposed an
exact epsilon-constraint method. it was proved that this approach generates the Pareto front of the multi-objective
location-transportation problem addressed. For a large dimension of the FMOELTP the Estimation of Distribution
Algorithm’s (EDA) approach will be developed. Based on the optimal solution of the FMOELTP the Intelligent Support
System for Emergency Location and Transportation Planning in Disaster Regions is developing now. Programming,
testing and implementation will be made on the example of an experimental (simulation) disaster region (for some
geographical zone of Georgia).

2. Atwo-stage Fuzzy Multi-Objective Emergency Location-Transportation Problem (FMOELTP) is presented. At the
first stage, aggregation operators’ approach for solution of the facility location selection problem under fuzzy
environment is developed. Based on experts’ evaluations on attributes, acted on humanitarian aid distribution centers’
(HADC:) selection process, HADC’s selection index is defined by the constructed associated fuzzy probabilistic OWA
(AsFPOWA\) operator. At the second stage, four objective functions are constructed for the FMOELTP. The first
objective is to minimize an expectation of total transportation time of needed products. The second objective is to
maximize the total selection index of opened HADCs. The third objective is to minimize the number of agents needed to
operate the opened HADCs. The fourth objective minimizes the non-covered demand for all demand points. The
constraints of the model provide deep details of the problem. An epsilon-constraint approach was proposed for the exact
solution of the FMOELTP. It was proved that this approach generates the Pareto front of the multi-objective location—
transportation problem addressed.

3. For the facility location problem two-stage approach is developed. On the first stage, the fuzzy multi-attribute
decision making (FMADM) model for the evaluation of the selection ranking index of a candidate service site is created.
For this: triangular fuzzy Choquet averaging (TFCA) operator is constructed. Interaction attributes, which act on the
service centers’ selection process, are defined. Interaction indexes between attributes and important values of attributes
take into account in the construction of the 2-order additive triangular fuzzy valued fuzzy measure (TFVFM). On the
second stage, based on the TFCA operator, a new objective function is constructed, which is the maximization of
selection ranking index of candidate sites. This function together with two classical objective functions, minimization of
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total cost for opening of service centers and minimization of number of agents needed to operate the opened service
centers, creates the fuzzy multi-objective facility location set covering problem. A Pareto front for this problem is
constructed. A simulation example of emergency service facility location planning for a city is considered. The example

considers the problem of planning fire stations locations to serve emergency situations in specific demand points —
critical infrastructure objects
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LEOGHO0L Lomsw®o, J9Obseroly/
Ne 03&MMo/ QOR0AWIMO 36900l 3°0m3g9dol syowo, 239Mq00L
334™6M900 Ls09gbEHOB03s30M obobgegds 25000399 Mds 50096Mdy
300 DOI BmdgHo/BHmdo
1 Koba Gelashvili, Jagged non-zero Transactions of A. | Production and Hosting by 8
’ Giga Chalauri, submatrix data Razmadze Elsevier B.V. on behalf of A.
Vakhtang structure. Mathematical Razmadze Mathematical
Laluashvili  |hitps://doi.ore/10.1016/ Institute, Institute of Iv. Javakhishvili
T ] Thilisi State University,
jtrmi2017.10.00 | Volme 172 Issue 1, y
2018. www.elsevier.com/locate/trmi

bm@oi309

Bod6mddo “Jagged non-zero submatrix data structure” 999mmogsbgdmEos 9ghbgeo JoG®moEgdol dgbsbgol
3boo BmMTsG0. sboeo BmMTsGL LFoMYds 03039 IMEIEmdol Jgbliog®Mgds, Mo 595505 godmygbadsdo
dg4mg3 50gbodg doMoms© GMOIs@L (sgooms CRF), s3o@md domo gsmadol  gehmogoom
3603909l Fomdmaygbl doGMoEer Mm3gMo3ogddo domo LobMmsag. HmymMis HoMdmoyqbowo jnz-
a3m®doGob dbogLo jsa (xo35b IghbgMo dsbogo - java sparse array) gmemdo@ob s3@mEMgd0 (ob. [6], HmIgeog
3BOGH0MPRWwos  FoMmdmygbor  6580mId0), g3y jnz-gmOIsEGHoL  93GMOIPOE  Mo30L0  BMEMTsEHOL
ALGH0gMdOLmZ0L 094gbgdgb BoB®moEol 39dGHMOBY FodMOzwgdoL M3gMoEosl, MmEMbE  R93MEIIdME
3M5JGH03Me s9m3sbsdo — Ax = b LobEgdol sdmbsbLBYs© FgMNEgdmEo 4Ms09gbEJooL (Bmzwgr CG)
99000L. CG 3960 5MmBg35600, Mroysb 030 9839dGMMo® 35dm0Yygbgds 3Msgd@ozsdo dghbgMo dodMoiggdol
dgdmbggzsdo.  Mogbgzomo  9Ju3gModgbGgool  Logwdzgwbg  Tgxsligdgdol  Bobomgds  dodmoygbgds
096BoM30690L 36MdOWO FgMMEMEMY0s, MHMIWOL gobodsGmo (56 Asdmboygbgdes) Bo@oMgdmwos
o056 oo  IMEMEMdolL  Lsdwdom. 30BN LEHWEOML  goMgdmdo dgddbowos 3GMmgdBo (ogo
s®30mmos GitHub-%bg), Gmdgwoi 99agds ©59gb0dg) d0dwommg3obash, dsom dmémol 85 dghbgmo
FoBMmoEoLRAYH (50930 BMOOEOL MBogzgOLOGHIGOL 3Megd300©sb), s s0mbbol dgmmgdoliash,
AIBGH0MGOOL oM gdmbigeb s 9gagdol FoMdmmagbol gHmMgoligsb. 9dudgmodgb®gdol dggaqdo
§om3mp960m0s 3MMEB0madoL LEbom, HMdWYdOE 5©LEGHMMIBIE Hoswo BoamIol M30MGIMdL C++
960bL 4569 800 0M™g3s boost-ob Lo 3gmglic GMETsEqdmsb FgEaMgdoom.

fomdmpqboen 6596HMId0, 08039 IgoOMPMEMA00m, bgds Buargdol obgmo 3MmEgbEHWwo MomEgbmdol
29633939, M0 Jo@®oEs 8900egds Boomzowml IghbgMo@. 50dmhbs, Mmd 35% brermgsbo dmbsigbo (zero
entires) 15395M0OLOS, MM Ighba®o FoEGM®OEOL A50MmYygbgds CG-09mMMb JOHmMoE 0gmb oM 989JGHMMo,
300069 B399 gdH030 F5MM3NMbS BMMOISEOL (56 Ho®dmagbols).
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M. Pkhovelisvili, |Modern Forecasting|Proceedings of Materials| Ivane Javakhishvili pp. 219-224
L. M.Giorgobiani, = |Models in Economy of International Tbilisi State University
N. Archvad’ze,  |ISBN 978-9941-13- Scientific Confere‘znce Paata Gugushvili
G. Pkhovelishvili 690-0 »Modern Tendencies of | [n«titute Of Economics

Development of
Economy and Economic
Science®.
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3. Merab Constructing Telecommunications University and
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Lia Shetsiruli ISSN 1512-1232 Institute of
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1. oboggo BobsdaGmnby: http://www.pgie.tsu.ge/contentimage/konferenciebi/2018_konferenciakrebuli.pdf

LGHoG05do  obbowrmos  d0BBYL-3OIMPBbMBOMYBOL  53MmE39BIdOL  FoBoMm  sbowro BoamPs, o
399¢0bbAMdL  3OHMYMSTOMIOOL 305 gemo  dmbo3gdgdol  3oMo@odoL  39mygbgdal. SoMowgu®o
9bs(390900  Lbgoolibgs BHo3dol fobsdmmdgo dmbs3gdgdos, HmIwgdomsag obsdon®  Mgg0ddo bogds
3903390 ghmo  dmzmgbol  3MHMABMBoMYds.  s3Mgm3g, dsbobowgds 3HMabmboMmgdol  IMmEgLlol
93930035, Mmbwsob Hgg0ddo gmbJiombomgds. Fomdmygbowo dgommEo 0drg3s Lodwyoergdsls, HmJ
1396 3m330MGHIOJO0 godmygbgdmo oymlb 56o FoMEGHM 153300390 ©s608bMEgdoLEM30L - OO
d3@mdol OO ®5mEIbmdol sdmm3mgdoLsmM30L, M8 356G MHo dmbs3gdgdol mbwsob
950080 ©5998530L5030L o, 91939, 399MYgbgdMO 0yml 3oMOWgEMEmO BMbs3gdgdol 3oMmaoadol
doMmomo 0bLEBHMIY6E .

1. obowgom dolodsmnbyg: http://eprints.tsu.qe/927/

abdgomboqé  9bgd8do  obolaBrgzMgds  (dobs  Bmbjsogdo  (obaer. Pure  Functions)
(093H9MI0boMIIMO s 339MOMO  g8gdBJOOL  3o6M9dg), OGMIWIdoE 0gdL Mogol  gLsligegwby
5629963 gOL 5 259MboligEgBg godmodal 9ga0. Foacsd 36350 3MHMAMTs dmombmgl Msb5893,
3396000m 989JBL (0baw. side effect) (glg 00 25FMINZ G0 FoMgdml dEMIsMYMdOL T933wsl),
653, 09969060300, obss0dYRMdsTo ImEOol LoFdobol 36:06E03mMsb. sLgmo g39MoMo 9x9gJGOL Hmedo
990d@gds  2odmEomEL,  F5RoW0mMOE,  BoowoEsE  IMbs3gdgdol  fozombgs,  ImIbIsMgdgEmsb
WOHPO0IODMDS 56 G9bsbremo 3600369 mdol 33wowgds. 349630980l Lofidobol sbosBIBWSE HMym®
390d@gds 0gmlb MgooHgdeo 03396Ho@0mwo doMmgo GHC (The Glasgow Haskell Compiler)
063¢9M30M9@SG™MOLS s Microsoft Visual Studio-8o. 39Hdm, 35630b0ws300_9M0056 LGMwJGwWOU,
G303 ©oxwdbgdmwos Jomgds®ozn® 3690s dmbssby (3MmMaMmsdomgdol gbs Haskell-olbmgzgol) o
399MmmM30m bsdMTom 3OMEgLlYdL (Computational Workflows) gbs F#-obogol.

1. obowgo Bobsdodmnby: http://gesj.internet-academy.org.ge/en/list_artic_en.php?b_sec=comp

A50030Ws©, IMbs3g8ms ©8vYds39d0l  35MOIWNMMO  SWRMMOMIGD0 9gBdbgds MM dgmmol:
GIgorsy 30063030l Jobgz0m (Bo5W0mo, d0MHM39d0L Mom©gbmdol, mommgme 3MMmi3glmMby
doMOMOO M3JM530900L gl gdol EOML s bbg.) soyml dmeosbo Fomdmagbowo 0bgm®mdssos
Bofoargds s 8990099 00mMmgo bsfjowro ©sdvdsgzgl 9w39w d0MmM3BY (56 3OM3gLmEOBY).

0683m63>300L boffoergds ogmazsl 1FoMgds 1305ME OO MM s JU 3OMEILO YM3gWMNZoL SE
bgds m3E00serGe©. 3M30993JMHoL doOm™MZgdol dmgbs Mbs oyml d0bodwdsdy ©oyzsbowo.
g4m39m3ol HMmEOo bgds Mm3EH0ToHo ©oymaol 99gmbggs (s6/s seramGomdol dgagwrs 93smdols
OMUL).

B30bL Toge  09Immoz5HI0ME0  J5MOWINHO  SERMOHOMTOL  JOMOMO©O  3OH0BE030s: Fmbsggdms
©oymxs Bofowrgds s doMOMZ3gdbY ©T390s MbBs FmbEIl 35MIIWIMI®, MOMSE BOMMNZJOOL
9m39bs 060338y 0dbgds syzsbogmo.

LGB0 2obbowmwos 98 3M06303%Y Imddgo mMHo sEWMGHOmT0-EsbsMobbgdol (“Small Delay”) o
35303900 godMs3wgd0lL GHEMsbL3MboMmgdmwo WgbEMmo SEWAMMHOMIOL do630mMYds.
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H0ImgdoE 1065990MMm39 JoM0MEo LoeoGgMoGmm 96obmM30L sMOL EOTobIL0SMYdYED, b Tgdmlmeros
bbgs  96900@96.  Jo®ommm-obyeolm®o  ©gHogzsgomwo  gm®mdgdol  93GMIsGHMM0  BMOIMIBOLIMZOL,
Lbgoalibgs 1gdob@ozmmo xamzolmzol mMogg gbsbg dg0ddbs LoGyzol BmGMIoMmgdol dmgwgdo. dgoddbs
31939 06Ol LoEY35HoMMGB00 5830dlgdOL IMboggdms dabe.

LEHoB0sdo  obbowrvmos  Lbgssbbgs  9bgdobmgol  LoGYzol  bm®mdsgobsiool  (3bmdowo  dmgergdo.
30f9M0w0s  JoOHommeo Lo@Yzgdol s8mbogswo gm®dolb Fogdol seam®omdo. dm3gdvos oMo
©9M03530M0 S Bgdbowmo BBl bmGmIsobszool ggdo, GMIgEms sbdsMmgdom Fgodergds

HMam0E3  @gdlogzowobHgdmmo, oy IOMEMIGHowo Bo@Y3shamdngdom Fomgdwo sbowo gmEmIGdOL
Po60mgds.

5. 393H0 3HMEI300L 398m399s MEbmgmdo

5.4. bBoBHogdo

J9Gbogool/
b b U 60, 6 dmigdol
53O0/ GoBG00L LOMOMG0, QOYOBIWVIMO 3693l 3odmndo! 2396@900b
Ne L50@gbEH0R03s30M 3o DOI 6 5QQ00,
033HMMgd0 obobgmgds s om©9bmds
ISSN 25000399 Mds
B0dgMo/GHmdo
1 | Gia Sirbiladze, Associated immediate probability Computers & Elsevier 8
Irina intuitionistic fuzzy aggregations in Industrial
Khutsishvili, MCDM, Engineering,
Bidzina  |https://doi.org/10.1016/j.cie.2018.06.011| Volume 123,
Midodashvili September 2018

In this article, the Associated Immediate Probability Intuitionistic Fuzzy Order Weighted Averaging (As-IP-
IFOWA) and the Associated Immediate Probability Intuitionistic Fuzzy Order Weighted Geometric (As-IP-
IFOWG) operators are constructed. Associated probability distributions in the role of uncertainty measure are
used. Arguments of the new aggregation operators are presented in the intuitionistic fuzzy values. Some
properties of the constructed operators are presented. The conjugate intuitionistic fuzzy operator is defined. The
conjugate connections between the constructed operators are shown. Several variants of the new operators for
the decision making problem regarding assessment of the software development risks are used.
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ISSN 25900390 Mds
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1| Gia Sirbiladze, | Associated Probability Intuitionistic | Iranian Journal of | University of 25
Irina Fuzzy weighted Operators in Business Fuzzy Systems, Sistan and
Khutsishvili, Start-up Decision Making, Vol. 15, Issue. 5, Baluchestan
Otar Badagadze, DOI: 10.22111/ijf5.2018.4156 2018
Gvantsa Tsulaia

In the study, we propose the Associated Probability Intuitionistic Fuzzy Weighted Averaging (As-P-IFWA) and
the Associated Probability Intuitionistic Fuzzy Weighted Geometric (As-P-IFWG) aggregation operators with
associated probabilities of a fuzzy measure presenting an uncertainty. Decision makers' evaluations are given as
intuitionistic fuzzy values and are used as the arguments of the aggregation operators. In the paper, we prove
correctness of extensions and show the conjugate connections between the constructed operators. Several
versions of the new operators are successfully used in the business start-up decision making problem.

LGB0 Lomsw®o, J2960bs¢ol/ a39e3980b
333 ™6M0/ OR0GIWYMHO 3M9dmol 3396900l
Ne 3OYO0,
393G MMHd0 L50YbGHOR03s30M 3m©o DOI|  slisbgargds s 5301 Fencrds 500bMds
56 ISSN Bodgeo/gmdo |00 60X
1 Apusagze H.H.,, [TpumeneHnue mapanierbHBIX Proceedings of the Institute for | pp. 210-211
IMxopemmsmm M.T | AATHBX 218 TPOTHO3HPOBAHH System Ana1¥51s and Apphed. System
CJIOXKHBIX IIPOLIECCOB Information Analysis at the
ISBN 978-617-7619-05-4 (print) Technologlfes 20-th | Igor Sﬂ?orsky
International Kyiv
ISBN 978-617-7619-06-1 (ebOOk) Conference SAIT
Polytechnic
Institute
N.Archvadze, Prediction of Events by Means of Proceedings of Alecu Russo | pp.119-121
2. M.Pkhovelishvili Data Parallelism International Balti State
Conference on University,
ISBN 978-9975-3214-7-1 Matematics, Republic of
Informatics and Moldova
Informtional
Technologies
(MITI12018).

1. obogom obsdsHroby:
http://sait.kpi.ua/media/filer_public/6e/80/6e804b3f-ae13-4899-h336-4daddbd45584/sait2018ebook.pdf

5300930039ws  1wy39630m330@EgMgd0  358m0ygqbgdm®bgb oo  FmEMmdol  dmbsigdgdol
©ob53T5390OE /9D OO MMEPIBMBOL  gTMMZWGOOLIMZOL. EOIOLSMZOL 1339 FsIMABEs Tsmo
399myg9b9d0L LOE0sE B0 J0TMMMWGDS - 356M5¢gEMo Jmbo3gdgdol ©s3w)3s39ds ,,3mEbosw“(ONLINE)
6970800, 653 MO TgLodegdmdsl  0dwg3s  MHOIEO© 36mbmBoMxds©O 50396900l
23905 FMH0oLomz0b.

3560 g©o dmbs3gdgdoo gl Mol bgsolbgs BHodol §obsdmmdgms dmbsggdgdo, HmIwgdomss
39033970 3306y  SWdsMMdOm  bEgds  FoM339Mwo  ghmo  dmzmgbol  3OMabmBomgds.  m30mgwo
§0bsdmmdgo  FoMIm®agds A9RIOMMIB©O  F5BHMoEol  ©0bsdo® L3gEHO®. TSGHMOEO  FOBIMMMIIS0S
OHmamO3  139GHJOOL  SLg3g  LEHMOJMbgdIOL TbMOzs3 o 9®  MOL  Fobobfe®, BMLEBHI  LEIGHO0IMBS®
239BLsBEZOHMO 456BMIoEgdOb.

3oMogeom®mo  dmboggdgdol 4o8myggbhgds  Gglodrgdemdsls  0dwggs b396-3m3309F 9O GO0
399mg9bgdmw 0dbgb 3sGorgem@o dmbo39dgdol 3s6ogdol doHomsw 0blGMMAgb®s.
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Mobogolsl  godmoyggbgds  9aMgo  fmadmwo  3sMewguyo  Bmbsgdgdo - bbgoolbgs  Godol
§obsdm®mdgms Imbszgdgdo, HMIWGdomsE 3903390 F3069 SWdMHMBOM bEIds FIM3I3JMWO GOMO
3m3wgbol 3HMAbMBoMHds. F960boEgds 930939 3OHMABMBOMmIOOL 3OHMEILOL gBHO3MdMOZ®, »EGMEbIW
4970000 BMBJ30Mmb0MmYds. 3569w Mo  Fmbo393900L  298mygbgds  FgLodErgdEIMBIL  0dEg3s OO
19390333099 3H9MJd0  godmygbgdme 0dbgh 9o FoMEHM 1939300390 ©IBOTEMEgdOLMZOL - OO
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»GOEbow” 0950000  ©9v9d530LsM30L S 39MOWGEMGO  IMbo3gdgdol  35MeE0ddol  JOMmOMS©

0bLEH®MIgbEs.

6. 1L5393bogMHM MMOHMgdoL FMTsmdsdo Imbsfoggmds

6.1. LsgoMnggemdo

Ne dmdblgbgdgeno/ BesblsgBigBols Loyt 3OHMIoL Bo@sMgdol
9dmdblgbgdergdo MM QO SOYOWO
1 G. Berikelashvili, On the Choice of Additional Initial | International Workshop on the
B. Midodashvili Condition for Some Three-Level | Qualitative Theory of Differential
Difference Schemes Equations "QUALITDE",
December 1 - 3, 2018,
Thilisi, Georgia

In this paper we study an initial boundary-value problem for the Regularized Long Wave (RLW) equation. A three-
level conservative difference scheme is constructed and investigated.

For each new level the obtained algebraic equations are linear with respect to the values of unknown function.

0cdbligbgd / 61990 Bo@Botgdol
Ne PERRRIRICO dmbligbgdol LomsmMo BOOYIL PAO0Y00
dmdbligbgdargdo QOOM O 5OYFOLO
1 06065 b30830¢0 &M53930Mw0 896Yg30 BoBo oLy, 89943L9 ymagwfieromeo
TOPSIS dgomo Loggs3MEgBH™ 3Mbxrgmgbios
3535 30M0FYM0wdosbo DbE o LodbgdoldgEyzgwrm
X3IBYO0 2osFY39GH0WgdOL 9936090 gdgddo (ENS 2018),
9d00gd0l sdm3560bsmz0L 12-15 ogdghzowo,
fopleloliielel o)
9dmbligbgdol sbm@oEos

6s8OMddo  890mm935D9g0M0s 2905093930 w9d0l domgdob dbs6s33FgM0 39NMOMEMYOS
365350 30M0E 9009990560 XaBRMOO 3905HY393H0gdol dormgdol (MCGDM) s8m3560Lsm30L. dgommamenmaos
9953mdbgds TOPSIS dogmdsl 09Myg3 1300 go0gdmdo. MCGDM s3m3sbols dmoego®o 80Bsbo sMol ghomo
Lo39009Lm, 96 G8EYH0TY MbFOMIOMWO e IMBIEH0Z30L (39050Y39H0WdOL) s3mMBY3s yzgws Ggbsderm
5 G9MbsG039000B, MMmEgLsE swGIMBoE03900L Tgxeligds 3gm@ads sMROL gdudgMGH™Ms XyMIRBOL Joge
3653500 3M0GHIM0MIoL Logwmdzgubg. LogdudgmGm gxsligdgdo bdoMsw dsdmobo@gds Bsbo-Mogbzgdom,
06¢mo3ombolgmo  gsHo-360336gcmdgdom,  dgMygzo BoHo—gwgdngb@gdom s 5.89. ®™WI3s, MBOH™
39690030 d0AMIss €0ba30LEYIMHO LogudgMGHM FgBsLYdYOOL (€obaz0LEYIHO MYMHTJOOL) Asdmygbgds.
89000535909 IgoMEMErma05d0 LogdudghEm G953oL90gd0 Ms30sb IM03gds WwobyazoLEGWMo MyMIgdOL
Lobom, ®mIwgdos 0990098 BMOIs0HBIOME0s  GHMI3IEZ0MNWO  BsDO—Mmobggdom.  gowsHY39@GHOWwgds
90009ds TOPSIS 9900m@0l 5¢0am®0m3dol gobbmMogwgdoo.

39630056900 GHM3930Mwo dgMygzo Rsbo-TOPSIS dgommol owMbEMHomgdol doBboom bsdmmddo
3960bogds 5EEYMboE03900L MHobg0Mgdol dsgowomo.
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Conference ,Modern Problems In
Applied Mathematics®.

19-21 bydE9ddgMo,
030@0obOo

d. gbmgzgwodzowo,
d. 20mMMdosbO,
6. s®Bgz5dg,

3 3bmggwodzowo

05659900039 36OMABMBoMgds
030bm3o35d0

LSgOMSTMOHOLM LodgboghH™m
30bx39696305 ,930mbMmTo 3oL s
030bm8o3mMHo 893bogmgdol
239630056900L MbsdgMmgg

39bwgbiogdo”.
6-7 03¢0lo, Md0OLO

9mdblgbgdgero/
dmdbLgbgdergdo

dmbligbgool LomsnmMo

3mOHMIob Bo@oMgdol
QOOM 5 5QOYFOLO

. wmOondoxzsbodg

Jo0mo gbol 465953030
@gdbogmbol 3md3s0wgMo

03569 x035b0d300l Labgarmdol
d0obob Labgedfogm

160390boByGHOL 899d3L9
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9936096 9d9d8d0. Mmdorobo, 2018

Jo6mo gbols 3Ms853 030 gdbogmbol sbodbregdss bogrgdiogmbm gemgwmElb (Lo@ygsl) dogomomml
9OHBM@®MA0MM0 @5 LobGIJLHO  ToboloomgdWgdo, OMIWGPILS3  oMLbgdomo  IB0dzbgEmds  og3L
300953 03wo©  LHmOHo  g3MsHgdol  sboggds. Lo@Yzsbmeb 8godwgds domomgdwyeo oyml:  Gedgen
39(3Y39%gd0L Bsffols 9390360L gl Lo@ygs; oo Mo 03wwro 86033bgemds; AMsTSE03ME0 BMMINOO;
LoEY3olL bIoMgdol  35M056FHJd0 b BTGB  9OLEHIBIOGHMWO  LEHMMIBHMOS; FMOTIOOL  FoMbg3zs
24963063900 dsmo 3609369 mdIdOL b gdlo3Mo MeglgdsmdOL Jobgz0m; GgLlsdsdolo BmMmIgdols
19g3sbFBH03MMO FgmbbIGdWMds, (35¢3gMWO BMMTGOOL sMIMLYDIMDS 96 sOBTMGdS s 5.9. LoByzgdoL
896MBa30L 3M0BE030 s o Tgbobgd LoFoMmm 0bxgm®sgos 99odegds Lbgosalbgs ogml gMsds@ozwyero
9db03mbol sb0dbEgdol dqlodsdobs.
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1 | Irina Khutsishvili Trapezoidal Hesitant Fuzzy TOPSIS | The 2018 International Conference
Based Facility Location Selection on Neural Networks - Fuzzy Systems
Problem (NN-FS 2018),
May 19-21, 2018,
Prague, Czech Republic

dmbligbgdol sbm@sios

2018 fewol Loghmodm®obm 3mbxqmgbaos ,6goMmbrwmo Jugegdo — BsBo bobEgdgdo* (NN-FS 2018)
29005005 ,,b5d9969d0LTgBY3gwm Ig3609M7d7d0L s 0bg0bgMmoOL CbLEOEGHMEGHOL (Institute for Natural Sciences
and Engineering — INASE)“ 930000 ©s go®mm o0dmdsaqbemdom. 3mbxdgbiool mgds@ogzs gbgdms
obgm 96093690 m356 Lo3ombgdl, GMYMMOEs MMMEo ©s 3nd3wydbrdo 3OHmEgbgdols s dmzwgbgdol
99w oMgds 3sHo QoMgdmdo.

19J30oBY »BIBO—MY03s S bywmazby®o 0b@gwgd®o (Fuzzy Logic and Artificial Intelligence)® 903539m9
9dmbligbgds LomsvyMmom ,m009dGHJd0L gobmagligdolis s FgMBg30l s3m(3565, ©8MIbYOMEO BHEMS3Y30w
396y93 g3obo TOPSIS -by (Trapezoidal Hesitant Fuzzy TOPSIS Based Facility Location Selection Problem) “.
dmblighgdsdo FoMdmygbowo 0gm 250sHY39¢0wgdol domgdol dbsMsdFgMHo dgommMEMEM0s Mmdogd@gool
2496003Lgdols s FgMhgz0olL  sdmEsbolimgzgol. dgomomermyos 9iwydbgds TOPSIS (Technique for Order
Performance by Similarity to Ideal Solution) do@gMmdsl Gobo goMgdmdo. dobobogds d98mbggzs, MHMmEgbag
3®M0dYBHIOOL Fgx35L90900 Imo3gds 9Ju3gMEHMS X B0l Joge obyz0LEHMMO MgMTgdOL Lobom. 89535153900
9900093  BMOHTSWoDIIMYos  GHMIZYE0Mo  BoBo-MHoEbgzgdom.  5dgsb  godmdobstyg,  ymgzgwo
3@ gMbo@0gzs — Mmd0gdBHOoL Gqbodem gobmogligds — gobobogds MHMaMM3 GHM3930wo d9Myg3o Bobo—
LodEMmogenyg.

5@0dBHO0L Hmbgdol olvygbs 4s8moygbgds g w3s—GgMdobol 0bgmEmIszommwo gb@GHMmM30s gMHyaa
530010353 ggd0L 3MbEHIJLEHT0. 9.0. F98M™MO35HgdYo JoEmds gi3rdbgds GHMadgEove d9Mygy Bobo

TOPSIS 2005%49393H0gd0ob 800gdol dmEgwl, GMmdgerdos se@ghbs@oggool MabgoMmgds 390@gds Mmame3
735H0—OEIO00 0EYIIE), 0L B>BO—>MYMBO0 0OJIIO A5HY39G0Yd90b obdool bosbermgzol
dobggzo0m.

0mdblinbgd / 990L Bo@o®9dol
Ne PERRRIRICO dmbligbgdol LomsmMo BOOYIOL G000
dmdbligbgdargdo QOOM 5 5QOYFOLO
1 N.Archvadze, M.Pkhovelishvili | Prediction of Events by Means of International Conference on
Data Parallelism Mathematics, Informatics and
Information Technologies
(MITT2018)
18 — 22 s3Goo, 2018
30d0bm3g0, dmem3gs
2 Apusaznze HH., ITpumeHeHMe mapaselbHBIX System Analysis and Information
IIxoBenumsuiu M.T JAHHBIX JJI IPOTrHO3MPOBaHUA Technologies 20-th International
CJIOXKHBIX IIPOIIECCOB Conference SAIT
21-24 dsobo
30930, 13650605
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Ne 9cdblgbgdgo/ BesbligBigBob LsorsryHo ROl Ro@Bomgdol
dmdbligbgdargdo QOOM S 5QOYJOLO
1 Jlopaxumanugze JI. JI. I'pysuno-AHurauiickuii MexgyHaposHas HayYHas
IoxaBaursunu H. T, JlByHampaBIeHHBII KoH(epeHIUA «AKTyaJIbHbIE
Yyrkepamsuau A. P. Asromarnueckuii Ilepesoz, 1IpOGIeMbI IPUKIATHOMN
Jepusannorusix Popm JIMHTBACTUKU». A3epbaiiKaHCcKas
Pecny6iuxka, r. Baky
25-26 OxTa6ps 2018r.

Bo Bpemsa mepeBoja OIpemenéHHYIO CJIOXHOCTh CO3JAIOT IIPOM3BOAHBIE cyoBa (mepusatsl). IIpoGmema B
IepUBaLMOHHBIX (POpMax, TaK Kak [goOaBlIeHHe CIOBOOOpasyoIux apQUKCOB BBI3BIBAIOT JIHUHTBUCTHYECKUE
usMeHeHUs B cyioBax. Hekoropsie apPpuKCh CHHOHMMUYHSI, IPYTHe OMOHHMMUYHEI, U PEIIUTH 3Ty MPobieMy O4eHb
BXXHO B IIPOLIECCE ITOCTPOEHMS KOMIBIOTepHBIX Mogeneil. Hazo o6paruts oco6oe BHUMaHMe Ha (OHETHUECKUE
COOBITHA Y M3MEHEHHA KOPHA IIPU CO3JAHUH aJITOPUTMOB IlepeBOZa U JaJIbHEHIIero ImporpaMMupoBaHuA. Jlja
peleHus JAaHHOM 3a/ja4y, B IIEPBYIO O4Yepesb, HaMu ObLIa co3zaHa 0asa JaHHBIX CI0BOOOPa3oBaTelbHBIX ad(UKCOB
rpy3uHCKOTO s3bIKa [Amupesamsunu H. u np. 2014). B Heit 06beuHeHsr MOpdEMbI, KOTOPHIE SBJISIOTCA POLHBIMU
IJIS COBPEMEHHOTO TPY3MHCKOTO JINTEPATyPHOTO f3BIKA WUIM BBeJeHBI C APYIHX A3BIKOB. [IIS aBTOMAaTH4eCKOTro
(opMUpOBaHUA COOTBETCTBEHHBIX ['Py3sMHO-AHIIMHCKUX [epPUBALMOHHBIX (opM ObBUIM CO3JaHBL MOZENH
C10BOOOpa30BaHU PasHBIX CEMAaHTHYECKUX TPYIIN 11 060MX fA3BIKOB. Takxke Oblia co3zmaHa 6asza AHTIHICKUX
ZepUBaIlOHHBIX ad(UKCOB.

I'pysunckuii a3k u3BecTeH 06MIreM Mopdosornyeckux Gopm. [l IOTHOLEHHOTO aBTOMAaTHYeCKOTO IIepeBoza B
cucteMy OBLTI IOAKTIOUEH MOpPQOIOTHYECKUi Ipoleccop rpysuHckoro sassika [Lortkipanidze L. 2004,
Lortkipanidze L. 2011]. Taxum 06pa3om, IPOU3BOAUTCS aBTOMATHYECKasd JIEMMATH3AI[UA TPY3UHCKUX CJIOB, ITOCTIE
Yero MCIIOJNB3YIOTCA aJTOPUTMBI PAcCIIO3HABAHHUA MOJeENU [epUBAllMM M aBTOMATHYECKOrO IlepeBoja. ToT ke
IIPOIIeCC, TOJIBKO B OOpaTHOM HAIPaBJe€HUU HCIOJIB3yeTCS AJA aHTIUICKON NepHUBallMOHHOW (opMsI cioBa. B
060HX CydasX IOJIy4aeM OZHY, WM HECKOJIBKO (B Cllydyae OMOHHMHMM B HCXOZHOM (GoOpMe M CHHOHUMHHU — B
HTOTOBOIi) IEMMY [JepUBaLIOHHOM (GOPMBI CIOBa.

Joxiazn xacaucsa mpobeM aBTOMaTHYECKOTO IIePeBOfia CI0BOOOPA30BATENIBHBIX (OPM I'PY3SHHCKOTO U aHITIUICKOrO

A3BIKa U CIIOCOOOB MX pelieHuns;.

2 Jlopaxumanugze JI. JI., Mogens ABromaTrueckoro I'pysuHo- MexpyHapomHad HayIHasd
Awmmpesamsuu H. 3., Amnrmiickoro IlepeBoga KOH(epeHIUA «AKTyaJIbHbIE
Camconazze JI. A. «CenreHnuansabx [IpuMuTHBOB» Ipo6IeMbI IIPUKIATHON

Copepxanrux Vimsa [TpunaratensHoe |IHHTBUCTUKW». A3epOaiiKkaHcKas

Pecmry6uka, r. Baky

25-26 Oxts6ps 2018r.

CMBICTT 1I060T0 S3bIKOBOTO BRIPAYKEHUS MOXKHO IIPE/ICTABUTD B BUZE IIPOCTHIX, TAK HA3bIBAEMBIX, «CEHTEHI[UATbHBIX
mpuMutuBoB» [Uukousse I.B. 2016], MexAy KOTOPBIMU COXpaHEHbI CeMaHTHYECKUe OTHOIIeHuA. B mpenmoxeHun
KXl IPUMHUTHB BBIpOXaeT OTAENbHBIN (DakT, SBIEHME, a MX COBOKYIIHOCTh OOeCIeYuBaeT BhIpaKEHHE
COZepXKaHUA MCXOZHOTO BBICKAa3bIBAHMA B IejaoM. OTHOIIEHWS, CyLIeCTBYIOIIHE MeXIY «CeHTeHIIHaJbHBIMU
IIPUMUTHBAMU» IIPUCBAUBAIOT IPUMUTHBAM OIlpefesieHHble ceMaHTudeckue ponu [Fillmore 1968], xotopsie oHu
WCIOJHAIOT B II€JIOM BBIDRXXEHHUU. BblfiesfeTcs DOMUHAHTHBIN IPUMHUTHB, COJAEPKAllUi OCHOBHOE 3HAaYeHUe
BBIP@)KEHUsSI, HA KOTOPOM COGPaHbI BCe OCTaJIbHble IPUMHUTHUBEL. KpoMe TOTO, caMy IPUMUTHBEI BEIPA)KAIOT IIPOCTHIE
IIpeJJIOKEHUA, KOTOphIe, B CBOIO O4Yepesb, UMEIOT COGCTBEHHYIO POJIEBYIO CTPYKTYpPy. MOXHO yTBepXJAaTh, UTO
IIpesjIOXKeHNe MOXKET COZepPKaTh He TOJNBKO KaKue-IN00 KOHKPeTHbIe BAPUAHTHI «CEeHTEHI[UaTbHbIX IIPUMUTHUBOB,
a IeJIbli pAf, ux Jekcudeckux cuHoHUMOB [AnpecsH 0./1. 1995].

Ecnu B mpoiecce mepeBoza o6a A3bIka OyAyT oOecIedeHbl CpeICTBAMU PacuJeHeHHsS Ha IIPUMUTUBBL B HA060POT,
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COCTaBJIeHMA BBIDOKEHMWA W3 IPUMUTHBOB, TO IIPOLECC NOBOJUTHCA [0 YPOBHA IlepeBOja IPUMUTHBOB, T.€.
IIpou30iifieT IpejenbHOe YIpOIleHHe 3aJadu IepeBofa. B wacTHOCTH, 118 Tpy3sMHO-aHIJIMIICKOro IepeBoja
ZOCTaTOYHO GyeT AJA IPY3UHCKUX IPUMUTHUBOB HAHTH aHTIUICKIE COOTHOIIEHHS M Ha060pOT.

B moxaze GBLIM OIIMCAHBI CYIeCTBEHHBIE YePTHI CTPYKTYPHI COTEPKaHUA POJIEBBIX IIPU3HAKOB «C€HTEHIIMATBHBIX
IIPUMUTHBOB». BELIM paccMOTpeHbl IPUMUTHBEI, COZlepiKalliie MM IIpHIaraTeJibHOe IPY3SHHCKOTO A3BIKa M MOJesb

HMX aBTOMaTH4YeCKOT0 IIepeBO/a Ha aHTJIMUCKUH A3BIK.
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334™6M900 L50YbGHOR0ISEOM PO 5Lobggds s ’ H500bMds
DOI 56 ISSN Bedgolmdo  |3°070600@md)
1 |Davit Soselia, Magda EU Pages 161-165

Tsintsadze, Levan
Shugliashvili, Irakli
Koberidze, Shota
Amashukeli, Sandro

Jijavadze

On Georgian Handwritten

Character Recognition

IFAC-PapersOnLine

30, 2018,

Volume 51, Issue

The article addresses the issue of Georgian handwritten text recognition. As a result of the performed
research activity, a framework for recognizing handwritten Georgian text using Self-Normalizing
Convolutional Neural Networks (CNN) was developed. To train the CNN model, an extensive dataset was
created with over 200 000 character samples. This framework has been deployed as a web service, as well

as in the form of apps for Windows, Linux, and iOS.

BGoG0sdo  gobbowmmos JoGommmo bgwbsfgdo GHgdu@olb s9mEbmdol Lszombo. Jglermegdmwo
33w930L 3909250, 9904365 Jomomemo bgawbsfgdo  GHgduBol $3mdEbmdo Lobidgds. MMM 8990
9009305 M3006MEOH>0BYds©0 3mb3MmE30E0o bgoOmbrwo CNN GHodol Jugaro. dmbgs 200
000-%g 390 603MJol ©s3F53905 301390 FMbs3gdms d5BBY. gl Bo®BM Fodmygbowos HMymO3

390-LgM30UL0, sLgzg Windows, Linux s i0OS- ol 53930l Loboo.

2

F. Criado-
Aldeanueva

N. Odishelidze
J. M. Sanchez
M. Khachidze

Boundary Value
Problem for
Matrix Analogue
of Helmholtz’s
Equation
(Poincaré’s
Problem)

Mediterranean
Journal of
Mathematics
June 2018,

QOO
060G Sbgmo

10 pages
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6. Lsdg3bogMM BMMHYIgdol dMdomdsdo dmbsfioagmds

6. 2. mzbmgmdo

dmdblgbgd / 930b Bo@oMgdols
Ne PERRPIRICO 9dmbligbgdol LomorMo BOOYID BAGO00
dmdblgbgdergdo QMM QOS5 SOYOWO
1 |Irakli Kervalishvili, Manana Using quantum information eRA — 13 - Piraeus, Greece
Khachidze, Panos 23-25 November 2018

Yannakopoulos, Paata technology methods for Big Data

Kervalishvili Systems creation
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3990y96900000 s 3M5gGH039wo 06xMMT5E030L 9b56009d0).

390900l dgmMg  doM0mMOEo  8085MMMIWYdss  3m330BHIONWO  GHM3MWMY00L
(396Ls3MGgd0M 505 sbBMIogd0sbo GM3MEM00L) Qo 3m3mmyools
09MMH00BsM30L LsFoMm LobEgdgdol 99ddbs, slggg obgmo BMbsTIBEGHWMEMO F50985¢3039M0
LEAHOMIBHMMIOOL  goBmygbgds  SEAMMHOMIJOOL MYMEM5d0, MMAMOOESS WOl  SeQqdMGd0,
5036030  9¢ygdMI00 @O 39GJAMO0JOOL  MIMGO0S. 98 QoBbMHom  IMIBIWIdIM0S

©5L509FI MMO LGIGO:

1. Lie Triple Systems and Leibniz Algebras
R. Kurdiani

2. On Capability of Leibniz Algebras,
E. Khmaladze, R. Kurdiani and M Ladra
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5. 89309M0 3HMEMI3o0l 3sdmEgds vEbmgom

LESGHO0L Lsme®o, J90bsol/ 85003900L
Ne 03B MMo/ QOROEWIMHO 36900l R0Eo 239Mqd0L
933 MMH9d0 L50IBEHORB03OE0M | aLObYEgds s 530313 (’nba Gom©9bmds
3000 DOI 56 ISSN | Bcadgro/@emdo HoeMIBITR
1 Gasitashvili Z., INTELLECTUAL YIIPABJIEHME 2018 r., Mocksa, 4
Khutsishvili S., SYSTEM OF PASBUTHEM Poccus
Gorgidze V., |MANAGEMENT OF |KPYIIHOMACILTA
Khartishvi?i.M., INNOVATION BH@E;SE&;S?M
Gagloshvili J. IDEAS
“GEO
IDEAMETRIK”

Anotation: In the paper is focuses on decisive, important problem on the stage on idea generation — selection
and ranging of the sect ideas out of the set of innovative ideas. Two modifications of multi-criteria expert
assessment method are used for resolution of this problem for two variants of possible assumptions. Both
methods use the “possibilities” of the theory of fuzzy sets. Expert system of assessment and sorting of
innovative ideas is created on the basis of computer modeling of the features of expert method and web

technologies.
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Anotation 1: In the paper is focuses on decisive, important problem on the stage on idea generation — selection and
ranging of the sect ideas out of the set of innovative ideas. Two modifications of multi-criteria expert assessment
method are used for resolution of this problem for two variants of possible assumptions. Both methods use the
“possibilities” of the theory of fuzzy sets. Expert system of assessment and sorting of innovative ideas is created on
the basis of computer modeling of the features of expert method and web technologies.

Anotation 2: Sensors are used in evertime and in robots, everwhere for industrial or security purposes and their
communications systems is effect whole system. Wireless Sensor Networks (WSN) provides a collection of high
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quality sensor in signal processing for momputer sensor system and computer sensor networks. Recent wireless
sensor applications is where sensor devices or detectors has been using with artifical neural network. Intelligent
sensor networks changes in quantivies and provides a corresponding output generally as an electrical or optical
signal. To secure communication the sensors must be get a perfect signal, be able to commnunicate the signals each
other and ,be able to execute logical funtions an by instructions. This innovations methods are motivated by the
new idea of devoloing the the high effective sensory stystems for monitoring of thechnology for robot’s devices to
act externally.

This paper present an introduction to Wireless Sensor Networks , their applications in the field of control
engineering, robots, anmanned air vehicle (UAV), agriculture and elsewhere and gives pointers to future research
needs. WSN are collections of stand-alone devices which, typically, have one or more sensors (e.g. temperature,
speed, distance, humidity,light level...etc), some limited processing capability and a wireless interface allowing
communication with a base station. As they are usually battery powered, the biggest challenge is to achieve the

necessary monitoring whilst using the least amount of power and number of sensor.




