TIOJIATOK A

['pacdiunnmii matepian kBanidikauiiHoi poooTH
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META I 3AJIAYI POBOTH

MOOLTEHOTO «s-bot» B MICEKHX yMOBAX.
|

ABJAHHSI UIsI JOCATHEHHSI IMMOCTABJIEHOI METH:
% npoBegtn omsa metoxy dinbrpanii Kanmana;

npobecry orsi Meroiy (inbrpauii 4acTok.

METOIO KBAJIIDIKAIUIHHOI POBOTH € nociiukeHns MOZIETi yPaBIiHHA PYXOM
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AKTYAJIBHICTH POBOTH

3a oCTaHHI ACCATHIITTA JOCHIPKEHH, 1O CTOCYOThCS rany3i «Swarm-bot»
systems 1 TeXHOJIOrTi, MOB'A3aHl 3 HUMH, PO3BHBAIOTHCH CTPIMKHUMH TeMIaMH,
| HaOyBawouH Bce OLTBIIOT MOAKJIMBOCTI BHKOPHCTAHHS «S-bDOts» y pI3HHX ramyssx
TOACHKOT isabHOCTI. 1le 103B0MAE He TUILKH MOKPAIHTH YIPABTIHHA PYXOM «S-
bots» (Hanpukiajg, MNIABHIIHTH TOYHICTL), &le 1 CTBOPIOBATH CHCTEMH
MIJIBULLIEHONO PiBHA AJAITHBHOIO YIPABIIHHA, IO BIJAKPHBAEC HOBI MOMXKIMBOCTI
BHKOpUCTAHHS «s-botsy. «Swarm-boty» systems i TexHojorii, nos'ssaui 3
HMH, MOJKHA TIPEJICTABHTH AK TPOrpaMHO-anaparHe 1MoeHaHH4, o 3adesnevye
MOBHE 3a710BOJIEHHSA TOTPed CcycninbeTBa.
Tomy jpocnijpkenns HaykoBux npoOiuem ynpasiiHHs MOOUIBHHMH «s-bots» y
MICBKHX YMOBax Ta [IOIIYK HOBHX QJITOPUTMIYHHX PpillleHb HA CbOIOAHI €
AKTYAILHUM 3aBAAHHSIM.

OCHOBHI 3AB/IAHHS BUPILIYBAHI I1PH 3
INPOEKTYBAHHI PYXY MOBLIBHOI'O
«S-BOT» B MICBKUX YMOBAX

(dopMyBaHHs MOJE/T BHAMMOI YacTHHH poOOYOT 30HM Y BHITIAAL KapTH;
- HAKOIMYEHHS Ta KOPUryBaHHsA 0a3H 3HaHb MPO 30BHIMIHE (DI3NYUHE CEPEOBHIIIE;
- IUIaHYBaHHA pyxXy «s-bot» 10 mMeT;

«s-bot» B310BK TpOTYapy;

«s-bot» Ha nepexpecTi;
MapKyBaHHs Ta PO3BOPOT;

MOJIONIAHHA JAMHAMIMHHX NEPENIKO1.
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A

MPU YCHIIIHIA HABITALT ¥ MPOCTOPI CHCTEMA
YIHPABJ/IIHHS «S-BOT» IOBUHHA BMITH

- OyaysaTH MapmIpyT pyxy «s-boty:

- VOpaBISTH nNapaMeTpaMmi pyxy (3azasatn
KYT IIOBOPOTY KOMIC Ta INBIJKICTE IX
obepTanHs):

- MpaBIUIBHO IHTEpOpeTyBaTH IHQopManio
HpO JOBKLUIS, O€P/KYBaHy B AaTUHKIB:

- TOCTIIHO BLICTEXKYBATH BIIACHI

MPOBJIEMA HABITALLIT TA YIIPABJIIHHSA PYXOM 5
MOBLUIBHOI'O «S-BOT» CKIIAJAE€THCS 3 HACTYITHUX
3ABJIAHb

3ABJIAHHS Ne 1 - e cK71aJjaHHA YEBIEHHS IIPO HABKOMIIHE CEPeIOBIINe Ta OPIEHTYBAHHS

B HBOMY:
- TeHepals KapT MICIeBOCTI:
- BH3HAYEHHH MICHS PO3TAIIyBaHHA «s-bot» y pofouony npocTopl.

Y HayKOBO-TeXHIMHIi mTEpaTypl BOHO SITATYETHCA. AK 3ABTAHHA Kaprorpadysanms

apping problemy).

3ABJTAHHS Ne 2 - 3abesneuenns pyxy «s-bot» y MICBKHX YMOBaXx :
- NPOKIACTH TPAEKTOPIO PYXY «s-bot» B3MOBK TpOTYapy:

- MpOKIACTH TpaekTopio pyxy "s-bot" Ha nepexpecri:

- KOPHIYBAaTI TPAEKTOPIIO PYXy «s-boty Ha MIZCTABl CEHCOPHIX JAHIIX.

V HayKOBO-TeXHIYHII IITEPATYPI e 3aBIaHHA 3raJyeThes K 3aBTaHHg po3siakn («exploration
problemy).
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3ACOBH BIZITYYBAHHSA MOBLIBHHUX «S-BOTS», 1O y
PYXAKTHCSH B MICBKUX YMOBAX

J10 HHX MOXKHA BiIHECTH!

@3 GPS cynmymsmx - cHeTeMH, 20yaomaHi Ha Oan
(,/' eKCTePOLNTHBHIX  JaTIHKIB

/ BiIeoxaMep:

-~ Puw Tlasepei " .
\ - Ja3epHHX AATEKOMIPIB;

T'izpocxon CKAHepH

, Jlasepsutit cxasiep = VABTPAzBYKORHX JATIHKIB.

= Kamepa - pazapie.

Jlasepruit cramep

Kowmn'rorep

JA3ZEPHUH JAJTBHOMIP BUSIBJIEHHS 1 BUSHAYEHHS B
JAJIBHOCTI

Po3B'a3aHHs 3a1a4i cTepeorisy 3a JOMOMOIOK JIa3epHUX JaJIeKOMIpiB
JIO3BOJIIE OTPUMATH 3HAYEHHS BUICTAHEH J10 0ararbOX TOYOK CLEHH
I OJIHOYACHO.




"
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JACTOCYBAHHA MOKJ/IUBICHHUX AJITOPHTMIB ITPH 9
PILLEHHI 3ABJIAHHSI ITIOBAJIBHOT HABITALLI

y2

MeTon ¢inwrpanii Kaamana
MeTon thineTpami Kanmana
NPHIHAYCHHI il I} OTPHMAHHSA
OIIHOK CTAaHY TA CTAaTHCTHYHHX

yl  XapaKkTEepHCTHK CHCTEMH 3a JCSKHMH

" BHMIpaMu,  3anpornoHoanui P

Kanmanom y 1960 pomi. ®inep
Kanmana MpH3HAYCHIH oA
CTCAHCHHA 33 TO3HLIICK MODUIEHOTO
(!‘.S-hﬂt» HITAXOM D[IiHEﬂBﬂHHH
MOJOAKEHHA  CNICHIANBHHX  MITOK-
MasKiB, AKI MOEYTE OyTH J0CTYNHI
Ul OTTAAY TA TOMITHL JaT9HKAME
MODIUILHOTO «S-boty

3ACTOCYBAHHS MOKJIMBICHUX AJITOPUTMIB IMTPH 1°
PILLIEHHI 3ABJIAHHS ITTOBAJIBHOT HABITA LTI

Meron inerpanii gacTHHOK -

(particle filter) mMo#HA POIMAIATH HK
anpﬂxcnmauim Ta PO3IINTHPEHHA METOY
(ineTpaii  Kanmana Ui BHpIIEHHA
3ajiadl Jokamizadii ta no0yIoBH KapTH
I MODITBEHHX «s-botss.
B nanomy w™eroml, #K 1y dinbTpi
Kanmana, 3mificHeHa cnpoba oUiHHTH
UIIBHICTE  PO3NOAITY  #iMOBIpHOCTI
MoNoKeHHA MoDLIBHOTO «s-bols 1 cTany
HABKOJTHIIHBOTO CBITY.
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YIIPABJIIHHS MOBLTBHUM «S-BOT» 3 IH@OPMAIIIHHOKD 11
'EMOI0, OCHOBHUM EJIEMEHTOM SIKOI € 3D JIABEPHUI
JAJIBHOMIP

ITin  xepyBammaM  MoOUTBHHM  «s-boty»
POIYMIETECA 3MIHA INAPaMETPIE PYXY 3 MeTOK
BHEOHAHHA NEBHOIO 3aBIAHHA:

sa0eareueHHA PYXY 3a MERHHM 3aKOHOM:
npof3ay Y 3aJaHy TOYKY:

- BHKOHAHHA 33JaHOI TPAEKTOPIi. TOLIO.

Hiz  wmobumsHOro  «s-bot» 2 amoMma
CHMETPHYHO  POITAMIOBAHHMH  TIPOBIAHIMI
KOTeCaMH, YNPABNIHHA 2BOIHTECH 0 3aRJAHHA

\
\
P \
1
oy " 1 & | mepakocTefl  Komic  Ko&HOI cropomu. Ixmi
o /~\ .91 BE/IMHHH BHIHAYAKTE PYX MoOLIBHOIO «s-botn y
P -t - - ——— pasi BUICYTHOCT! OPOCTHIAHHS 3a (OPMYIAMIL:
Vi
[
)

R
v=—2—(cor+oat)

O =0-0,

YIPABJIIHHS MOBLIBHHUM «S-BOT» 3 IHOOPMAIIMHOIO 12
TEMOI, OCHOBHUM EJIEMEHTOM SIKOI € 3D JIASEPHUI
JAJIBHOMIP

MoGineHOrO  «s-bot» B [pykaan pyxy moGimeHOrO «cs-
’ Kypey.  BHKIHMKAHE  PRHOI o1y ga jaganift sicrami i
MIKOI0 HaOopy WBIIKOCTeH MNPHBONE  of'exra — TpoTyapy.

[puknazx pyxy MoOLTBHOIO «s-
bot» Ha 2anamifl BiICTAH] BIY
of'ekta —  TpoTyapy  3a

JAOMOMOTOKO TTAEPHOrO CeHCeopa.

IH('. "

-

[Mpukaan  moBopoty
MOBUIEHOTO «s-boty




MOJ/IEJIb YIIPAB/IIHHA PYXOM MOBLIBHOT'O
«S-BOT» B MICBKHX YMOBAX

MOGUIEHOIO «s-boty NOB'A3aH! CIHBRITHOIISHHAMIL
> 1 oW
O =—(v+—)

P 2

1 oW
o = ;(\"' T)

obUTEHOfO «s-boty:

UR =Ud 'f‘LI‘p
Up=U,- U,

MO/IEJIb YITPABJ/IIHHS PYXOM MOBLIBHOT'O
«S-BOT» B MICBKUX YMOBAX

Bubepenmo HacTyNHE 2AK0H YIPABIIHHA'
|
J

U, =-ko+k; (-y+y)

HKOHABIIH NERH] NEPETROPEHHA. OTPHMAEMO OCTATONHE PIBHAHHA KePORAHOrO 00'eKTa Y BHIIALL

X=VCosQ
y=vsinQ
o=

x()=vet. ¥y, o)=0, o)=0

[lpn copmyBasHl 3akoHY VOpaBmiHHA, mo 3abeimeuye pyx MoOUIBHIM «s-bot» y3710BA& TpoTyapy. HeoOXiaHO
BpaxOBYBATH He TUIBKH KIHEMarHudi, a I JMHAMIMHI BIACTHROCTI MOOLTEHOro «s-botn. PosrisHemo MmMogeds
yhpasmiHEA pyxoM. KyTosi msmakocti mpasoro ®R i misoro ol koleca Ta KyToBa « i MHIMHA V IBHAKOCTI

priineno’ HaeTynHuEl cnoci® (GOpMyBAHHS KepylHHX HANPYL WO MOJAIOTECA HA NPHBOTH NPOBUIHEX KOIC

HKOHABIIH MATeMarHuHi MEePeTBOPEHHA, OTPHMAEMO CHCTeMY THITHNX, HecTAIOHAPHHX AH(epeHIIaTbHIX
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MO/E/Ib YIIPABJIIHHA PYXOM MOBLTBHOTI'O 15
«S-BOT» B MICBKUX YMOBAX

Toxi piBHAHEA ¥ BUIXILTEHHAX WOIO MPOTPAMHOI TPAEKTOPIl MATHMY T BHITIAL

AK=AV
Ay=v_Ag

Ap=Ae

33 Z0MOMOTOK Hi€T MOJe/l BHPIMIYETBCA 3ABIAHHA PYXY MOOIIBHOTO «s-boty» HA mepexpecti B MICBKHX YMOBAX.

MO/E/Ib YITPABJIIHHA PYXOM MOBLTBHOT'O 16
«S-BOT» B MICBKUX YMOBAX

Takum 4YHMHOM, KpPOKHM TpPOTpaMHOI TpPacKTopii MawTh OyTH
HACTYIHHMHU:

Kpok Ne | — nporpaMHa TpaekTopis — ayra KoJa;

Kpok Ne 2 — mporpamHa TpacKTOpIis MPOXOAUTH 4Yepe3 MovYaTrok

3aHOT CHCTEMH KOOPJMHAT Ta LUIbOBY TOYKY;

kpok Ne 3 — mporpamMHa TpaekTopis mnapaneibHa TpPOTyapy B
LUTHOBII TOYILI;
kKpok Ne 4 — nporpamHa TpaekTopis NepepaxoBYEThCs y Ipoueci

yXY.
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PE3VJIBTATH TECTYBAHHA POBOTH CHCTEMHA 1
YIIPAB/IIHHA PYXOM MOBLIBHHX «S-BOTS» ¥
CEPEJOBHIII MATLAB

36A30K KyTA OpIEHTAIL § 3 KYTOM NONOKEHHA OFTre TeHEA TOMRH MOUATEY TOBOROTY

MOBITRHOTD «s-bots Ha wom b axmoe 0 < f =22 p
e __ L 2
— Adien
. “m\ \ .
L Y -
,
\"-.x // &
41 \\/ o
LY Va
; S e
P 4 L D
/ W,
1 / .II ‘...1 ¥ B X '
y 1‘-1'"‘" 9 c
14 /// I| 5 ¥ A J
/ | T-p2
/// . | ol 101
” T I y : k T 1 ] a ] i L] L] i § L] Ll
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AITPOBALLISI PE3YJIBTATIB 18
KBAJIPIKALIIMHOT POBOTH

Ay iy Hemposuw, vazicmp, Xapxiacwaust ayionaanai
yuisepcumem padioerexmponiny, s Xapwie
wivw.konferenciaonline orgyd-—— MOIE/b YIIPABTIHHS PYXOM MOBLIBHOIO «S-BOT»
. N, N N B MICHKHX YMOBAX
MixHaopoaHa HGYKOB%
IHTepHer-koHdepeHuls B ki XX CTOAITTS SAPOIMARCE 1ICR CTROPCHMR JITTI0NMX  LLIROSKX

sepew FANET, rak sk noqamn d'smismics Geamizorni mivansui anopamn (BITIA),
AKT BUIPATY K CTAMN MOMIHMN | AKTYRIRIMKE B exponeiicninx kpainax 1 CHIA,
JInHi MEPCHI € WIMTHHMH 10 CAMOOPIaRIIGT | NPHIMANCHI A m3acMmoi 3

JAAILIOID  KOPHCTY TOBYIOWH A48 UAOIO  HeBenKi
BIUIA ifaBo BIVIA encuiasnmoro nplmmanu Himoma siepewa FANET mac
y Oewp v CTPYKTYpPY, aka sademmeuye s'sion Mok syvsasm Ges

6y.n|v-m‘t m@mpynypu. V raxili mepexi BIUTA ne B3aeMoxiiors oIms 3 QIHHM,
A TUILKI MINE 3 HA3EMHOK Crasuielo pucyrox 1Y mipy slummesns kiasxocti
GeIniNOTHX  NPHCTPOIE, 10 BHKOPRCTOBYIOTRCH B QUHIN Mepcm. OPOCKTYBAHHA

odiexTHEHOT  MepeKCBOT  apXiTeKTYpR  CcTae  cepit Taxox
JOBOANTECA MATH CHPABY 3 OOMCKCHHAM Xianavouy .u:lwocn aw'saky mi BIUTA
1 HAZCMBOIO CTAHNIEW.

Jlan Toro wof  mupiumTH  npolacMy  MAIONO  dianazowy ail,  MowmHa
TLAKTIOHETH X TATLHIA ANAPAT 20 CYNYTHHKA, 8¢ BHHIKAE HCOOXLIHICTS YCTAHOBKH
meodin w'aIky i cymymimkom i wownomy BIUIA, wo cummo  siumsac na
AOLILIEHHE IPTOCT oﬁcuymtynmu Taxoi mepeai. Jlo 1010 X, it nOramx
MOMOU. YMORIX MEPEHAKN TARDT APXITEKTYPH e Oyae mukopucTomysaries, Mouwe
JACTOCORY BATHCSR mxmxrypn mo CRAAaCTLCR 3 ackinbkox  BITIA i asox
" ¢ B gaannocTi IERKY MO BUPIETH HLIEX0M
oprasizail Kananis se'n3ky s GesnIoTHHMH JTATLHHME SAPETIMM.
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BHCHOBKH

L YAC BUKOHAHHSI KBAJII®IKAIIMHOI POBOTH 6yaa nocaimkena

MO/1eJ1b YTIPABIiHHSA PyXoM MoOiabHOro «s-bot» B MicbKHX yMoBax.

B KBAJII®IKALUMHINA POBOTI BUPILIEHI TAKI 3AJIAMI:

* npoBeagHo orsa Meroay dinsrpauii Kanmana;

* MPOREJICHO OIIIA/L METOY (hinbTpanii HacToK.



