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“Tautéxpovog Npocdloptopdc tne MNéLac kat Xaptoypddnon yia AvOpwrostsh
Poundt pe xprion Nukvwv Texvikwv”

NepiAnyn

‘Eva amo ta SuokoAotepa mpoPARaTa TG oUYXPOVNG POUTTOTIKNG £lval To TPOBANUa Tou
PoodLoplopol NG TOlag Tou POUTOT pall Je TNV TOUTOXpovn Xaptoypddnon tou
nieplBaAAovtog tou (Simultaneous Localization and Mapping - SLAM). To mpoBAnUa auto
OUXVA QVTIMETWTIIETOL HE XPNON OMIKWV aloOntipwv OmMwcg kKapepeg BaBoug n
Xpwpatog kat avadépetal otnv BLBALoypadia wg TauTOXpOovog EVIOTLOUOG TG B€on¢ Kall
xaptoypadnon pe omtikd péca, visual SLAM (vSLAM). Avtiotolxa, O OTOKAELOTIKOG
EVTOTULOMOG TNG olag ovoudletal Omtikr odouetpia, Visual Odometry VO. Ot alyopilBuol


http://video.ucnet.uoc.gr/live/show/282
https://www.youtube.com/channel/UC7uE3QiMTQjkrpByB_Gnt6Q/live

VSLAM ywpilovtal Kupiwg os U0 opadeg avaloya pe to pHEyeBog Twv Sedopévwy mou
XPNOLUOTIOloUVTAL: a) ZTOUG TTUKVOUCG OAYopiBOUG, TTOU XpNOLLOTIOLOUV LEYAAO OYKO OO
onueila oto xwpo, Kal B) oToug apaloug aAyoplBUoOUG TTOU HELWVOUV TOV apLOPo Twv
onuelwy, €mAEyovVTag HOVO KATOLO XOPOKTNPELOTIKA onueia tou xwpou. levikd, To
npoBAnua tou VSLAM  eival Slaitepa SuokoAo Adoyw uPnAol Bopufou oTtoug
alobntpeg, BoAdtnTta OTIC €lKOVEG €l0060U, OPAAUATO OTOUG TIPOCEYYLOTIKOUG
aAyopiBuoug, mepLopLOUEVOL UTTOAOYLOTIKOL TTOPOL K.T.A. To MPOPBANUA OUWG ival akOpa
o SUokolo otav edapuoletal oe avBpwmoeldy poundt. H 6imodn Badion twv
avBpwmoeldwv pounot mpokaAel Eadvikn emitayxuvon tng Kivnong tTng KApepog padl pe
auénuévn BoAotnta otnv elkova. H mapolvoa epyacia EEKvAeL Pe pla avaAuon Twv
UTIOPXOVTWV CUCTNUATWY VSLAM  kat Twv Wothtwy touc. Emelta akoAouBel pia
OUYKPLON KOLWVOTOPWV aAyopiBuwv onmwg to 3DMatch kat 3DSmoothNet, ol omoiol
€€AYOUV XOPOAKTNPLOTIKA CNUElD HE XPioNn VEUPOVIKWVY SIKTuwv. OL alyoplbuol auvtol
HEAETWVTOL OE OXEON HUE TLO OUMPATIKEG TEXVIKEC OMWCG O aAyoplOuoc twv SIFT. Ev
ouvexeia mapouolaletal pla HEB0S0C mou emITUyXAVEL KAAUTEPN EKTIUNON TNG Tolag padl
he 1o akppn xaptoypadnon. Auto yivetal Pe tov ouvduoopo SUo CUCTNUATWY, TOU
VSLAM cuotnuatog Kinect Fusion kot tou State Estimation RObot Walking (SEROW) mou
ouvbualel omtiky obopetpla e Kvnuatikr. Emiong mapéxetat g XoapunAn oe
UTTOAOYLOTIKOUG TTOPOUG UAOTIOLNGN TIOU ETILTUYXAVEL EKTEAEDHN OE TIPAYUATIKO XpOVO OE
EVOWMUOTWUEVEC CUOKEUEG OTWCE TO jetson tx2 .TEAOG PEAETATAL O CUVOUAOUOG TTUKVWY
oAyoplBuwyv pall pe apotd XopaKTNPELOTIKO ONUELD OE L0 EVOTIOLNUEVN OVATTAPAOTAON
ypadou.
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“Visual Simultaneous Localization And Mapping for Humanoid Robots with Dense

Techniques"

Abstract

One of the hardest problems in modern robotics is the estimation of robot's pose while
simultaneously creating the map of the environment, termed Simultaneous Localization
and Mapping (SLAM). This problem is often confronted with the use of visual sensors such
as RGB and depth cameras and it is mentioned in the literature as visual SLAM (VSLAM).
In addition, solely determining the robot's pose is called Visual Odometry (VO). vSLAM
algorithms can be divided into two different groups, dense algorithms that have to deal
with a huge amount of data and sparse algorithms that handle less data but they have to
chose them meticulously. vSLAM s particularly hard due to sensor's noise, blurriness of
the inputimage, approximations errors and limited resources. The problem is even harder
when it is applied to humanoids. Humanoids bipedal movement, cause sudden
acceleration of the camera's motion and extra blurriness in the image. This work starts
with an evaluation of vSLAM systems and their properties. Then it follows an evaluation
of novel feature extraction algorithms that use neural network in order to extract
descriptors from 3D data. Algorithms such as 3DMatch and 3DSmoothNet were
compared with more conventional methods such as SIFT. Next it proposes an algorithm
that produces better pose estimation and map representation for humanoids. This is
achieved with the combination of two systems, Kinect Fusion SLAM system and State
Estimation RObot Walking (SEROW) which fuses VO with kinematics. Moreover it
provides a lightweight implementation that runs on embedded devices such as jetson
tx2.Finally this work studies the combination of dense methods with sparse features in a
unified graph representation.



