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Pedepar. XXI Bex — Bek BBICOKMX TEXHOJIOTHH. B HacTosIee BpeMs Hallla )KU3Hb OKPYKeHa HH(GOPMALMOHHBIMI TEXHOJIOTHAMU: Y
KaXJJ0TO €CTh MOOWJIBHBIN TeNle()OH, KOMIIBIOTEp M Ipodasi TEXHUKA (MHOTAA Ha3biBaeMas rajpkeramu). CaMu He 3amedasi, MBI BCe
OoutbIie U OOJIBIIE UCTIONB3YEM HX B CBOEH JKM3HM. YKe JOIUIO 0 TOTO, YTO MBI HAYMHAEM HCIOJIE30BaTh POOOTOB B CBOHUX IIEIIIX.
He npoiiner u necstu net, Kak y KaXA0ro OyIeT CBOM JIMYHBIM MOOUIBHEIN po6OT. IIpaBriibHO 3amporpaMMHUPOBAaHHBIA pOOOT MOKET
BBITIOJIHSTE OOJBIIOE KOMMYECTBO 3agad. OMHOM M3 paclpoCTpaHEeHHBIX HNPOOJIeM, BO3HUKAIOMNX MPU NPOSKTUPOBAHUH POOOTOB,
SBJIETCS IpobiaeMa pa3paboTky 3(h(PEKTUBHOIO alropuTMa 00Xozxa mpensTcTBhil. POOOT BO BpeMsi CBOETo JBIKEHHS HE TOJDKEH
3acTpeBaTh M OCTAHABIMBATHCS, TIOKA HE BBIMOIHUT 3ajauy. JlIsl yCIIenHoro BEIMONHEHNS JaHHOU 3a/jauy B MaMsITH poboTa JI0KHA
XPaHUTHCS KapTa pabodero MpocTPaHCTBA, HA KOTOPOH OTMEYEHBI MecTa, Ie HaxXOoAsATCs HpersTcTBHs a1 podora. Heobxommmo
pa3paboTaTh aNropuTM, MO3BOJAIOMNI pPOOOTY IOCTPOMTH KAapTy MECTHOCTH 3a KOHEYHoe (MHHHMaibHOe) Bpems. Kapra
MpeCcTaBIsieT co00i MOBEPXHOCTh 3aMKHYTOTO MPOCTPAHCTBA, pa3/efieHHyI0 Ha KBajaparel. Ilmomane kaxaoro keajapaTa paBHA
ITUTOIIAM OCHOBAHUS poOOTA MK KBaJpaTy JUIMHEI I1ara poooTa. Jlist m3ydeHus IpOCTPaHCTBA HCIIOJIB3YEeTCsl allTOPUTM, OCHOBAaHHBIH
Ha aJrOpUTMax IBIXKEHHs poOoTta «Crmpamb» U «/IBmKeHHe BIOIb CTEHBI».CyIMIecTByeT MHOXKECTBO alTOPHUTMOB 00Xona
npersitctBuil. Hanbonee s¢dexTuBHbIM sABnsercs anroput™ JleWKcTpsl. DTOT alroput™M NPUMEHHM TOIBKO K Tpadam c
HEOTPHLATEIILHEIMU BeCaMu. AJITOpUTM JeHKCTPBI HAXOJUT KpaTJalIlie ITyTH K BEpIINHAM rpada B MOPSIKE UX yAaJeHHs OT JaHHOH
HCXOIHOHU BepmKHbL [J1aBHEIM B asroputMe JIeHKCTPHI SIBIISIETCS TO, YTO JOCTATOYHO CPABHUTD JUIMHBI TAKUX ITyTEH.
KiioueBble cjioBa: MOOMIBHBII POOOT, aJITOPUTM, KapTa MECTHOCTH

Development learning algorithm of mobile robot to detect obstacles in
confined space
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Summary.XXI century — the age of high technology. Now our life is surrounded by information technology: everyone has a cell phone,
computer and other appliances (sometimes called gadgets). Themselves without noticing, we increasingly use them in their lives. Already
it reached the point that we begin to use the robots for their own purposes. In less than ten years, each will have their own personal mobile
robot. Properly programmed robot can perform many tasks. One of the common problems encountered in the design of robots, is the
problem of developing an effective obstacle avoidance algorithm. Robot during their movement should not get stuck and stop until they
have accomplished the task. To successfully perform this task in robot memory card should be stored workspace, which marked the places
where there are obstacles to the robot. It is necessary to develop an algorithm that allows the robot to build a map of the area for the final
(minimal) time. The map is a surface enclosed space that is divided into squares. The area of each square equal to the area of the robot
base or square robot step length. To study the space used by an algorithm based on the algorithms of “Spiral” movement of the robot and
the “movement along the wall”. There are many obstacles crawling algorithms. The most effective is Dijkstra's algorithm. This algorithm
applies only to graphs with non-negative weights. Dijkstra's algorithm finds the shortest way to the top of the graph in order to remove
them from a given source vertex. Central to Dijkstra's algorithm is that it is enough to compare the length of such paths
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[IpaBuIbHO 3amporpaMMUpPOBAHHBIA POOOT
MOYKET BBITIOJTHATH OOJNBIIOE KOJUYECTBO 3a1ad.
OpHo U3 pacpocTpaHEHHBIX MPO0JIeM, BO3HUKA-
IOIUX TPH TPOEKTHPOBAHUHU POOOTOB, SBISETCS

BBenenne

XXI Bek— BeK BBICOKHUX TEXHOIOTHI.
B nacrosimee Bpems Hamia SKU3Hb OKpYXKEHA

MH(POPMAITHOHHBIMA TEXHOJIOTHSMH: Y KaXKJIOTO
€CTh MOOWIBHBIN Telie(hOH, KOMIBIOTEP U MpoYas
TexHuKa (MHOTJa HasbiBaeMas rajpketamu). Camu
HE 3aMeuas, MBI Bce OOJbllle M OOJIbIIE HCIIONb-
3yeM MX B CBOEH XKH3HHU. YKE JOLLIO JI0 TOTO,
YTO MBI HAUMHAEM HCIIONIE30BaTh POOOTOB B CBOUX
uensx. He mpoiiner u AecsiTu JeT, Kak y Kaxiaoro
OyIeT CBOM TMYHBIA MOOMIBHEIN pOOOT.
Ill'[f{ LIUTUPOBAHUA
AsceeBa O.B., Jlapuna M. B. Pa3paGorka anropurma oOyueHHs
MOOMIIBHOTO PO0OOTa B LEAX OOHAPYKEHHUS NPEMATCTBUH B 3aMKHYTOM

npocrparctee // Becrunk BI'YUT. 2017. T.79 . Ne3. C. 65-67.
d0i:10.20914/2310-1202-2017-3-65-67

npobiema pazpaboTku 3)(HEKTUBHOTO aIropuT™Ma
obxoma mpensaTcTBUA. P0OOT BO BpeMs CBOETO
JBIDKCHMSI HE JIOJDKEH 3acTpeBaTb M OCTaHaBJIU-
BaThCsl, IMOKa HE BBINOJIHUT 3aAauy. JJis ycreurHoro
BEITIOJTHEHUS JITAHHOW 3aJ]a4yd B MaMsATH poOoTa
JIOJDKHA XPAHWUTBCS KapTa paboduero MpoCcTPaHCTBa,
Ha KOTOPOH OTMEUYEHBl MeCTa, TJIe HaXOIATCS
MPEnATCTBUS It poboTa [1-6].
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ITocTaHOBKA 3a1a9N

Heobxomumo pa3paboTaTh alrOpuUTM, MO3-
BOJIAIONINN pOOOTY MOCTPOUTH KapTy MECTHOCTH
3a KOHeuHOe(MUHMMAaNbHOE) Bpems. Kapra mpen-
CTaBIsieT COOOM MOBEPXHOCTh 3aMKHYTOTO TIPO-
CTpaHCTBA, Pa3/IeICHHYIO Ha KBajpathl. [lmomans
KaXJIOT0 KBajjpara paBHA IUIOMAJW OCHOBAHUS
po0oTa MM KBaJIpaTy JUIMHBI 11ara pooora.

MeTton pemieHust

J1st 13ydeHus: IpOCTPaHCTBA UCTIONb3YeTCs
AJITOPUTM, OCHOBAHHBIN Ha AJIropuTMax IBUKCHUA
pobota «Cripainb» 1 «/IBImKeHHe BIOIb CTSHBI» [7].

Anroput™ «Criupanb» MpeacTaBisieT co0oit
JIBYDKEHUE TI0 OKPY)KHOCTH C yBEITMUCHHUE pajiyca.
Ha pucynke 1 npencrapiena 6;10k-cxema ajropiuTMa.
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Pucynox 1. Anroput™ «Crimpane»
Figurel. “Spiral” algorithm

Anroput™ «/IBrKeHHE BIOIb CTEHBI» MPEJ-
CTaBJsieT COOOH aNrOpuTM, IPH KOTOPOM PpOOOT
JBIDKETCS IO IEPUMETPY NPOCTpaHCTBa. B oTinuue
ot aroputMa  «Crvpaib» B JAHHOM —aJiTOPHTME
poboT MOXkeT 00XOAMUTH MpenATcTBHs. biok-cxema
aITOpUTMA IPE/ICTABICHA HA PUCYHKE 2.
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Pucynok 2. Anroput™ «J[BHKeHHE BIOJb CTCHBI»
Figure 2. Algorithm “Movement along the wall”
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[pennaraemplii anroput™ 00ydeHNs MOOHIIB-
HOTo po0oTa BIENAX OOHApPYKEHHS IPETSTCTBHI
SIBIISIETC  MOAW(UIUPOBAHHBIM  00BbEIUHEHUEM
JIBYX BBIIICONMCAHHBIX AJITOPUTMOB. AJTOPUTM
00y4eHust COCTOUT U3 Tpex yacteid. [lepByro yacthb
MOJKHO Ha3BaTh OCHOBHOHM — 3TO aJTOPUTM TPO-
xoa oJHOro Kpyra. PoOot HaunHaeT cBoe uccie-
JIOBaHME MMPOCTPAHCTBA C BO3MOYKHOTO IIEPUMETPA,
U C KOKIBIM KPYrOM OH CY’KaeT €ro 10 paanyca
MEHBIIIE Ha eIWHUIy. bJOK-cxemMa anropuTma
NpecTaBiIeHa Ha PUCYHKE 3.

Pucynoxk 3. Anroput™ npoxoza oJHOTO Kpyra
Figure 3. Algorithm pass one circle

J1itst TOTO 9TOORI POOOT ¢ KAXKITHIM TIPOMICHHBIM
KPYTOM CY’KaJl pajnyc, HeoOXouma BTOpast 4acTh
ANrOpUTMa — alTOPUTM Haydana HCCIeTOBaHUS
HOBOTO Kpyra. Ha pucyske 4 npejcrasieHa 0J10K-
cXxeMa aJropuTMa.

PazeopoT Ma Mecte
BAEEO HA 90

!

8nepenHa leq Brepeawalen.
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Pucynok 4. Anroput™ Hadasia HCCIIe0BaHMS HOBOTO Kpyra
Figure 4. Algorithm for beginning of the study the new circle

ITocne OKOHUAHWS JBMXKCHUS TO JaHHOMY
ITOPUTMY pOOOTY HEOOXOIMMO TIPOBEPHUTH IPOCTPAH-
CTBO HA HEHCCJICMIOBAHHBIC YYaCTKH (PUCYHOK D).
B citydae, xorma mpensTCTBUE OymeT Majo M BX
¢dopma OynmeT MPOCTOH, POOOT HCCIEMyeT Mpo-
CTPAHCTBO 3a OJIUH MPOX0. B npoTuBHOM ciiydae
OCTaHyTCsI TEMHbIE, HEU3BECTHBIC POOOTY YUACTKH.
UtoO6bl po0OT HE 3aTpaTWI MHOTO BpEMEHU
Ha MyTh JI0 TAKOTO y4acTKa, HEOOXOIMMO HCIOb-
30BaTh AaNTOPUTM TMOUCKA KPAaTYAUIIEro MyTH.
Tak kak Ha MyTH pPoOOTa MOTYT OBITH TPENsT-
CTBHS, TO AITOPUTM JIOJDKCH UCKATh KpaTdaIivi
MyTh, OOXOJS BCE BO3MOXHBIE TMPEMSATCTBUS
Ha CBOEM Iy TH.
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Pucynox 5. Anroputwm 3aBeplieHHs: 00y4eHHs
Figure5. Algorithm for completion of training
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3akiaoueHne

CymecTByeT  MHOXECTBO  aJITOPUTMOB
o0xona mpemnstcTBuil. HambGomee sddexTrBHBIM
SIBJISIETCSI QITOPUTM JIeWKCTpPBI. DTOT aJrOpUTM
MPUMEHUM TOJBKO K TrpadaM C HEOTPHUIIATEIb-
HBIMH BecaMH. AJroput™M JIeHKCTpbl HaxoguT
KpaT4yaiiimue MyTH K BepInHaM Tpada B TIOPSIKE
WX yIAJIEHUs] OT JIAHHOW MCXOJHON BEpUIMHBI.
I'maBupiM B anroputme JlefiKcTphl SIBISIETCS TO,
YTO JIOCTATOYHO CPABHHTh JUTHHBI TAKUX TTyTei [8].
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