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KAYECTBO OBbCIIYKMUBAHUSA, AJII'OPUTMbI MAPHIPYTU3ALIMU,
OIITUMM3ALIMOHHBIE MOJEJIU, OTITUMAJIbHBII MAPIIPYT

Obvekm uccned0o8anuss — aITOPUTMbI ONTUMAJIBHOTO MapuipyTa B CEHCOPHBIX
CEeTsIX Ha OCHOBE (haKTOPOB KayecTBa 0OCTY>KUBAHUSI.

Lenv pabomwvl — pa3paboTKa, TECTUPOBAHUE W PEaU3allis aJITOPUTMOB IMOMCKA
ONTUMAJIBHOTO MapIipyTa B CEHCOPHBIX CETSAX Ha OCHOBE TPEOOBAaHWI K Ka4eCTBY
00CITyKUBaHUS.

B nurmiiomHo# paboTe uccieoBaHbl alrOPUTMbI IOMCKA ONTUMAJIBHBIX MapIIPyTOB
B CEHCOPHBIX CETSX, B YACTHOCTH, MOJIU(MDUIIMPOBAHHBIN anroputMm JlelKkcTpbl. ITOT
QITOPUTM YUYUTBHIBAET pa3IMYHbIC MapaMeTphl kKauecTBa oo0caykuBanus (QoS), Takue
KaK 3aJIep>KKa, MIPOITYCKHAs ClIOCOOHOCTh, BEPOSATHOCTh MOTEPH MMAKETOB U JDKUTTEP, U
MO3BOJIAET UCKATh ONTUMAJIBHBIE MapIIPYThI TOJBKO CPEAH AOIMYCTUMBIX QOS myTeil.
Peanuzanus storo anroputma B MATLAB BkiItOYaeT MHUIMAIU3ALMIO CTPYKTYP
JTAHHBIX, 00X0]1 Y3JI0B U MOCTPOCHUE MAPIIPYTOB C YYETOM BCEX MapaMeTp

B nporecce TectupoBaHusi anropuTMa ObLIO BBISIBIEHO, YTO MOAU(PUIIUPOBAHHBIN
anroputM JIelKcTpbl UMeeT MPoOJIEeMbl C UCKITIOUEHHUEM JIOMYCTUMBIX 10 QoS myTeil.
Jl1st perieHust 3Toil mpoOJaEeMBbI TPEITIOKEHO IOTIOJIHEHHUE K aITOPUTMY, TI03BOJISIONICE
YUYHUTHIBATh BO3MOXKHBIE ITyTH, YAOBJIETBOPSIOMINE BceM cTanaaptam QoS.

Kpowme Toro, uccnengosan airoputm DCLC-A aiist penieHruss MHOTOKPUTEPUATIbHBIX
3a4a4  MapLIpyTU3ALHUH. DCLC-A  mno3BoisieT  HaXOIWThb  MAapILIPYTHI,
COOTBETCTBYIOIIKE cTaHAapTaM QOS, myTeM MHOTOKPATHOTO OOHOBJICHHSI COCTAaBHOTO
BECOBOI0 MMapaMeTpa U MOBTOPHOTO MPUMEHEHUS AJITOPUTMA ISl ONTUMH3ALUH ABYX
pPa3IUYHBIX TAPaMETPOB OJHOBPEMEHHO. OJTOT alrOpuTM ObUT pa3paboTaH u
nporectupoBad B MATLAB, Bkito4ass coO3l1aHME MOJEIH CETH, PEATU3ALHUIO
aJIrOpUTMA U MPOBEJICHUE CUMYJISIIIUN.

B mpouecce TecTupoBaHus W pa3pabOTKU aJTOPUTMOB MPOBOAMIICA aHAIHM3 HX
paboThl Ha OCHOBE MOJICIMPOBAHUS CEHCOPHOM CeTH Y3/0B. bbUM mMOKa3aHbI
PE3YABTATHI ISl KaKJI0T0 allTOPUTMa B Pa3JIUYHBIX YCIOBUAX IPUMEHEHUS.



POD®EPAT

Jeimomnas pabora: 61 c., 21 man., 17 kpbIHin

SAKACHb ABCJIVTOVBAHHS, AJITAPBITMBI MAPIIPYTBI3ALIBII,
ATTIMIBALIBIMHBIA MAJIDJII, ATITBIMAJIBHBI MAPILIPYT

Ab6’exm Oacnedasannsi — aNrapbITMBI aliThIMaJIbHara MapIiipyTy ¥ CEHCapHBIX
CETKaX Ha acHOBe (hakTapay sikacili abcIyroyBaHHSI.

Mbma pabomsi — pacrpalioyka, T9CTaBaHHE 1 pIaji3allblsl aarapblTMay MOIIYKY
anThIMalIbHara MapuIpyTy ¥ CEHCApHBIX CETKaxX Ha acCHOBe maTpabaBaHHSY Ja sKacIl
a0CITyroyBaHHs.

Y nelruioMHaii  pabolie  JacieaBaHbl  alIrapbiTMbl TMONIYKY anThIMalbHBIX
MapuipyTay y CEHCapHBIX CETKax, y TMpbIBaTHACI, MajablpikaBaHbl airapbiT™M
JpiikeTpel. [9ThI anrapbITM yJidBae pPO3HbBIA TMapamMeTpbl sKacil a0CIyroyBaHHS
(Q0S), Takis sk 3aTpbIMKa, IPAITyCKHAas 3/10JIbHACI[b, BEParoIHacIlb CTPATHI MaKeTay i
JUKBITAP, 1 1a3Bajisie UIyKallb alThIMAIbHbBIS MAPIIPYTHI TOJIBKI CSIPOJ AAMYITYaTIbHbBIX
QoS nwsaxoy. Pramizanpis ratara anrapsitMa ¥ MATLAB Vkimtouae 1HILBISITI3ABIIO
CTPYKTypay JaHbIX, a0X0/1 BYy3JI0Y 1 a0y I0BYy MapuIpyTay 3 yJikaMm ycix mapaMmerpay.

VY mparpce TacTaBaHHs arapbiTMa ObLIO BBISYIICHA, ITITO MajIbIhiKaBaHbl aJIrapbITM
JIPHKCTpBl Mae mpabiieMbl 3 BBIKIIOUIHHEM AanylrdaibHbIX na QOS muisaxoy. s
palmHHA TATai npabiieMbl MparaHaBaHbl IHIIBI aJrapbITM, SKi Ja3Balige YIiuBallb
MardyeIMbIs IIUISAX1, KIS 3aaBaJIbHSAIONG YCiM cTangapTaMm QOS.

Axpamsi  Taro,  JacliielaBaHbl  aJIrapbIT™M DCLC-A  nns  pammdHHA
IIMATKPBITAPBISUIbHAN 3amaubl  MapmipyThizanbli. DCLC-A  nmasBansge 3HaX0I311b
MapuIpyThl, SIKis aAnaBsaaons crangapram Q0S, nuisxam mmarpa3zoBara aOHayJIeHHS
CKJIaJloBara BeKTapa mapameTpay 1 mayTopHara Y >KbIBaHHS anThIMI3allbll JJIs YIIIKY
JBYX TJIOYHBIX KPBITAPHIAY aJHadacoBa. ['AThI anrapeiTM OBIY pacrpaiiaBaHbl i
npatacraBanbl ¥ MATLAB, Vkimtouay cTBapsHHE MparpaMHara Kojia ajirapbiTMa 1
MPaBSI3EHHE CIMYJISIIBII.

VY mparpce nacnegaBaHHS 1 TICTABaHHS alrapbiTMay ObIY MpaBeA3€HbI aHATI3 1X
mpaikl Ha acCHOBE MaJIPJIsIBaHHSI CEHCapHail ceTki By3Joy. Bbuli makasaHbl BBIHIKI
mparibl JUIsl KOJKHAra ajirapbiTMa ¥ pO3HBIX YMOBAX y>KbIBaHHS.
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QUALITY OF SERVICE, ROUTING ALGORITHMS, OPTIMIZATION
MODELS, OPTIMAL ROUTE

Research object: algorithms for optimal routing in sensor networks based on quality
of service factors.

The goal of the work: development, testing, and implementation of algorithms for
finding the optimal route in sensor networks based on quality of service (QoS)
requirements.

The thesis investigates algorithms for finding optimal routes in sensor networks,
particularly the modified Dijkstra algorithm. This algorithm considers various QoS
parameters such as delay, bandwidth, packet loss probability, and jitter, allowing for
the search of optimal routes only among permissible QoS paths. The implementation
of this algorithm in MATLAB includes data structure initialization, node traversal, and
route construction considering all parameters.

During the testing of the algorithm, it was found that the modified Dijkstra
algorithm has issues with excluding permissible QoS paths. To solve this problem,
another algorithm was proposed, allowing for consideration of possible paths that
satisfy all QoS standards.

In addition, the DCLC-A algorithm was studied for solving the multi-criteria
routing problem. DCLC-A allows finding routes that meet QoS standards by repeatedly
updating the composite parameter vector and reapplying optimization to account for
two main criteria simultaneously. This algorithm was developed and tested in
MATLAB, including the creation of algorithm code and conducting simulations.

During the research and testing of the algorithms, their performance was analyzed
based on the modeling of a sensor network of node Results were shown for each
algorithm in various application conditions.



