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Reactive Solutions to Optimal Motion Planning for

Mobile Robots using Reinforcement Learning

Aldaktopiki AlatpLn tou
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e KaOnyntrig Nanadorouiog Eudyyelog e Ouotog Kabryntrig Kuplakdraouiac

» Qpotipog Kadnyntig Kuplakdmoudog Kwv/vog
Kwv/voc {EraBALiwy) s KaBnyntris Namaddnoviog Eudyyelog

* AvamAnpwtrig KgBnynuig MrexhlovAng o Avartnpwtnig KaBnyntrg Jwdvvng
Xapahapmnog, IxoAn HAsktpohdyuwy MouAoKAKNS
Mnx/kwv & Texvoloyiac YRohoylotwy, s AvanAnpwitrg KaBnyntig Tladeotag
Nov/uou Aatpwy Kwv/vog, Ixohn HAsitpoAdywy Mny/kwv &

Mny/kwv Yrohoylotwy, EMI
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PhD Thesis Title: Reactive.Scj_lﬁti(jﬂs to Optimal Motion Planning for
Mobile Robots using Reinforcement Learning |

Abstract: 'Motign planning is one of the most fundamental problems of
Robotics and has been a focal point for research since the infancy of the field.
Autonomous operation and task accomplishment requires robotic navigation
in the real world, where obstacles may pose a threat to the robot’s integrity
and require careful examination to ensure safety. At the same time, modeling
unecertainty, sensor noise and unknown obstacles require robust solutions and
the integration of high-level planning (e.g. finding valid paths within the
workspace) with low-level controllers, which handle a robot’s dynamics. To
this end, this Thesis concentrates on solutions to various aspects of optimal
motion planning through underlying position-feedback velocity fields.
Treating problems from . static/dynamic workspaees to disturbances and
higher-order models, the underlying velocity fields are demonstrated to
provide several benefits in real-world robotic control with an emphasis on
mathematical rigor. The aim is to bridge the gap between high and low-level
control without sacrificing provable guarantees of safety, convergence and —
to the degree that it is possible— optimality.




Tithog Alﬁulc'mpumg AwTpPnic: AVOLSpaGMgg Avoeig Tov [Ipofifputog
Bétiotov Zysdacpon Topelag v Enlyew Poumot jie yphion Evioyuttg
Mébnong _
Hepidqym: O oyeduopdg mopeiog eiven fva b To BaoucdTepa mpofripota
NG PORMOTIKNG Kt amOTELEL KEVIPO EPELVITIKOY Tpooeyyloenv Omo TNV
amapyf Tov wediov. H avtévopm Aettovpyio xar 1 enitenén AmOGTOAGY
amortel TV TAOTYNOT TOV POURIT CTOV TpoyRaTIcO KOOHO, OTOL 0L0ONTOTE
gumdSe SHVOVTOL VO, BTEIACOVY TV OICEPOLOTIITO. TOV POUTOT KO UILOLTOOV
npocektucy oviivon mpog Pefoioon g aoQGAEIG NG TANTOOPHOC,
Mapdhidnro, ofsfardnreg  Kowd Ty novrehomoinon, 06pvpog TV
weONTHPY Ko v SUVApEL GyVOOTA EUTOSLY ATATODY EDPOCTES Aboelg Kol
NV EVOOUATOON TOV TXEDIOGHOY DYNAOD enEoaD (7., TV £DpEOT) 0pBYV
Sadpopdv evidg Tov YOPv epYacsiog) e ToV oY eSO IO YOUNA0D ETTEOOD,
6TLOV 01 EAEYKTES KAAODVTOL VO, Sy EPLOTODY TNV SUVOULIKT} COPTERLPOPE TMV
pourdt. Tpog' v enitevgn ovtod Tov otOyou, 1 TapoLoo  AwTpipn
emikevipdvetal og Aboelg ToKiA®Y TAEVPOV TOL wpofAnuatog BEATIOTOD
oyediaopod mopelag péow Bepehmddy mesimy toyhntog pe avidpacn g
8éone Tov poundt. AvtipetoniCoviag CnmipaTo od  OTOTUKG/OUVOUIKE,
sumoOda, fmg SraTapoyEs Kot LOVTEL DYNAGTEPTS TaEng, o Bepeiuddn redia,
ToyHTNTOG OVAdEUCVDOVTOL VO, TIOPEXOLY GYUOVTLKE TAEOVEKTTHATO Y10, TOV
ENEYY0 TNG POUTOTIKAG TAOTYNOTG He Eugaot) 6TV Habn potien smpérsia. O
oTOyoc sfvon va YEQUpmBET To Kevd petadd Tov ELEYYOV DYNAOD Kt XepnAo
gmmédon yopilc ve Oveidlovior oL YYVRGEIS dd(pclkaag, EMITVYOUG
TAOTIYN GG GTOVATOXO KOL --GTOV SUVATO pabuo-- PenictoTnTog.




