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Os-F-x t [MonHbIV TEKCT OT U3paTens

3aKpbITb aHHOTaLMI0

This article presents an overview of recent work on ant algorithms, that is, algorithms for discrete
optimization that took inspiration from the observation of ant colonies' foraging behavior, and introduces
the ant colony optimization (ACO) metaheuristic. In the first part of the article the basic biological findings
on real ants are reviewed and their artificial counterparts as well as the ACO metaheuristic are defined. In
the second part of the article a number of applications of ACO algorithms to combinatorial optimization and
routing in communications networks are described. We conclude with a discussion of related work and of
some of the most important aspects of the ACO metaheuristic.
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Ant algorithms for discrete optimization

Astop: Dorigo, M (Dorigo, M); Di Caro, G (Di Caro, G); Gambardella, LM (Gambardella, LM)

MNMokasatk ResearcherlD u ORCID

ARTIFICIAL LIFE

Tom: 5 Beinyck: 2 Ctp.; 137-172
DOI: 10.1162/106454699568728
OnyBnukoeaHo: 1999

MpocMoTpeTs MHGOPMALIMID O XKypHane

AHHOTaUuMA

This article presents an overview of recent work on ant algorithms, that is, algorithms for discrete optimization that took in
ant colonies' foraging behavior, and introduces the ant colony optimization (ACQO) metaheuristic. In the first part of the arti
on real ants are reviewed and their artificial counterparts as well as the ACO metaheuristic are defined. In the second par
applications of ACO algorithms to combinatorial optimization and routing in communications networks are described. We |
related work and of some of the most important aspects of the ACO metaheuristic.
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defined. In the second part of the article a number of
applications of ACO algorithms to combinatorial optimization
and routing in communications networks are described. We
conclude with a discussion of related work and of some of
the most important aspects of the ACO metaheuristic.

FAR

ant alge ant colony optimiza-
tion, swarm intelligence, metaheuris-
tics, natural computation

I Introduction

Ant algorithms were first proposed by Dorigo and colleagues [33, 40] as a multi-agent
approach to difficult combinatorial optimization problems such as the traveling sales-
man problem (TSP) and the quadratic assignment problem (QAP). There is currently
much ongoing activity in the scientific community to extend and apply ant-based al-
gorithms to many different discrete optimization problems (5, 21]. Recent applications
cover problems such as vehicle routing, sequential ordering, graph coloring, routing in
communications networks, and so on.

Ant algorithms were inspired by the observation of real ant colonies. Ants are social
insects, that is, insects that live in colonies and whose behavior is directed more to the
survival of the colony as a whole than to that of a single individual component of the
colony. Social insects have captured the attention of many scientists because of the
high structuration level their colonies can achieve, especially when compared to the
relative simplicity of the colony’s individuals. An important and interesting behavior of
ant colonies is their foraging behavior, and, in icular, how ants can find the shortest
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3anuvwuTtecb Ha OHNAaWH-
CeMMUHapbl UM NpPocMoTpuUTe
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[Mepexon K pacnncaHuio OHJTanH-ceMMUHapoB U Ha YouTube

UHPOPMALMOHHbIV MOPTAN
o paborte Ha nnatgopme Web of Science™

Bxoaans

AOANMUCHUKOSB >

P
i

JCTYN K NPOGRYKTAM
Web of Knowledge
ReseacheriD

EndNote Web

Sclentific WebPius

NOXOHUE NPOAYKTBI

Web of Scence
oS Caanon Index
Aralysis Tools

Recent Enhancements

Conterence Proceedings

Regional Coverage

PYKOBOACTBO

Pyrosonc reo

[o6po noxanosars Ha wahopMauUoHHER nopTan no pabore Ha nnartgopme
Web of Scencel

Llens aasuoro PecYpCa - OTHPLITL JOCTYN K BCNOMOMaTeNcHLIM WHCTRYMEHTAM, a
TAIORE DOYUSHOLULMM METEPKANEM ND NPOAYKTaM xoMnaHun Thomson Reuters
TEKCTOBEM PYKOBOACTBAM, BUABO-YPOKAM U NOMNEINEM CCLINKAM,
WCNONB30BAHKE KOTOPBIX CMOMET NOBLICHTL 3thhesTHBHOC T Bawedn

JEeRTENLHOCTH

Bubipas 8 nesof nasenu pasnen Hanbonee coorsarcrayoumi cheape Bawen
ROATRNLHOCTW, Bl MOKMETE 0IHAKOMWTECR ¢ METEDKANAMMK, KOTOPLIS OyAYT
HARGONes NoNeaHs uMeH=o Baw

NOKRALL KOHOEPEHLIMKA

Nno HAYKOMETPUM:

WEB OF SCIENCE

You Tube
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Buaoeoypoku n 3anucm cemmHapoB Ha YouTube

BupeocnpaBoyHuk no pecypcam Clarivate Analytics ana HayuHbix uccnegoBaHmii

Moarotoeka npoguna oprahuaayum 8 Web of Science

Web of Science no-pyccku | O6yuerne n TpeHuHMm

> Glarivate 1 month ago + 534 views

3T0 BUALO COAEPIUT HEOBXOAMMbIE Warn 4N8 CO3AaHUA npoduns
Baluei HayuHou oprasu3saumnm 8 Web of Science Core Collection. @ain M.

N e - Kak HaluTu NonHbii TEKCT cTaTby npyu nomowm Web of Science
SECHO0 Wi of olonice Web of Science no-pyccku | D6yyeHme N TPEHUHIH

8 months ago + 407 views

B 3TOM BM/1E0 Mbl PACCKa3blBaeM O Pa3NNYHbIX BOIMOXHOCTAX NoUCKa
nonHoro Texcta ctatei (Full text) 8 Web of Science Core Collection

Kak HaiTuv XypHan ans nybnukauum crtatbu Ha nnatdopme
Web of Science Crioco6 1. Web of Science.

Web of Science no-pyccku | O6yuersne 1 TPEHUHIM

1 year ago + 1,833 views

B atoM Bue0 Bbl Y3HEETE O TOM, KaK NpasuNbHO NOROGPATh KypHaN Ang
nyGINKaunmn pe3ynbTaTos CBOMX HayYHbIX WCCNef0BaHMit C NOMOLLbIO.

Web of Science

Kk NoRoBpaTe MypHanR Ana NyGnuxatu
e Cnocob 1. Web of Sclence

Y10 TaN00 hhIKC Y ENOTD #
KA 00 NOCHHTATY

Web of Science
PerucTpaumrn npecdnna

Waeb of Science

. Web of Science
l(vmv(‘nr_\:\c-bpaln KypHan ans nybnuxaynm:

*+/Cnacob 2. Journal Citation Reparts

Show more
WHTepHeT-cemunapbl 2016/2017 — untepdeitc Web of Science Ha pycckom asbike
s narekTios Pa6oTa c naTeHTHOM UH(OpMaLKein Ang yyeHbix B Derwent
UHER M

Innovation Index

Web of Science no-pyccku | O6yusHue U TDEHUHTI

2 weeks ago * 51 views

Derwent Innovation Index - KpynHenluMi 58 MUPE UCTOYHUK NaTeHTHON
uHHOPMaLMK. B HEM COREPXMTCA MHDOPMAEUMA MO 45 MUNNOHAM

Mnatdopma Web of Science: 6az0ebie BO3MOXHOCTH MOUCKa
Web of Science no-pyccku | O6yyeHue U TPEHUHTI

1 yearago + 1,631 views

3anuce 0HNalH-ceMuHapa no 6a308biM B03MOXHOCTAM Web of Science
MbI paccMaTpuBaem creaytowme hyHKUNA OCHOBbI MOMCKE Ha...

CEMWMHAPB! THOMSON REUTERS

1:04:20

216

MHpexc Xupwa (h-uHaekc) yyeHoro. Metop pacyera.

Web of Science no-pyccku | O6yueHie 1 TpeHuHMm

8 months ago + 664 views

B stoM BWUAe0 Mbl PaCCKa3biBaeM O TOM, KaK pacCyMTaTh UHAEKT X‘ADLUG
Ha 0CHOBe faHHblx Web of Science Core Collection

Kak 2apeructpuposatk npoduns Ha nnatpopme Web of
Science

Web of Science no-pyccku | O6yuesune 1 TPEHUHIM

1 yearago - 2,898 views

B 3ToM B1Ae0 Bbl y3H3ETE 0 TOM, KaK 3aperncTpyUpoBaTh npodunib
nonb3osartens Ha nnathopmMe Web of Science, it Kakue HyHKUMM CTaHyT

Kak HaiTv XypHan ans nyénukauum ctatbi Ha nnatpopme
Web of Science Cnoco6 2. Journal Citation Report

Web of Science no-pyccky | O6yuesne n TpEHUHIV

1 year ago + 958 views

B 3TOM BuAe0 Bbl y3HaeTE O TOM, KakK NPasnnbHO NOA0GpaTh XypHan Ans
Ny6NWKaLWM Pe3yNbTaToB CBOMX HAyYHbIX UCCNEA0BAHWA C NOMOLLbIO

Poccuitckan HauMoHanbHas nognucka Ha Web of Science

Web of Science no-pyccku | O6yueHue U TPEHUHM

1 month ago + 449 views

[o6po noxanosaTte 8 Web of Science! C 1 anpens 2017 roga gocTyn K
nnatopme NOABU/ICSH y BCeX POCCUICKUX UCCNeloBaTenel, 6naroaaps...

Mnatdopma Web of Science: pacluMpeHHble BO3MOXHOCTH
Web of Science no-pyccku | O6yueHne U TpeHUHMM

1 year ago * 385 views

3anuch OHNBNH-CEMMHAPE MO PacilMpeHHbIM BO3MOXHOCTAM Web of
Science. Mbl paccMmaTpuBaeM crieytolne HYHKUMK, OCOBEHHOCTH..
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Camble nonesHble PONUNKn

Kak nogobpathb XypHan ans nyénukauuu:

o https://www.youtube.com/watch?v=0ib4-T7NfOM&t=4s
o https://www.youtube.com/watch?v=WIrVcCBtLhA

o https://www.youtube.com/watch?v=xkd9NactCnM

Kak odpopmuTb cnncok bubnmnorpadum 3a naTb MUHYT:
o https://www.youtube.com/watch?v=1LKppFrAIGc&t=9s

Kak npaBunbHO NPOBECTM NOMUCK CBOMX NyOrnnKauunm:
- https://lwww.youtube.com/watch?v=b3DO7SJWu8

Kak co3gatb npodunb opraHMsaumm:
- https://www.youtube.com/watch?v=UbmgEUvVCPXg&t=2s

UTo BXOOUT B HaumoHanbHyo nognucky Ha Web of Science:
o https:/lwww.youtube.com/watch?v=ifVz2cqgv3HI&t=1s
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https://www.youtube.com/watch?v=oib4-T7NfQM&t=4s
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https://www.youtube.com/watch?v=oib4-T7NfQM&t=4s
https://www.youtube.com/watch?v=WIrVcCBtLhA
https://www.youtube.com/watch?v=xkd9NactCnM
https://www.youtube.com/watch?v=1LKppFrAIGc&t=9s
https://www.youtube.com/watch?v=jb3DO7SJWu8
https://www.youtube.com/watch?v=UbmqEUvCPXg&t=2s
https://www.youtube.com/watch?v=ifVz2cgv3HI&t=1s

None3Hble CCbINKU

© webofscience.com
EN| my.endnote.com

researcherid.com

wokinfo.com/russian
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