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Hakkimizda

e BAUROQV, 2017
yilinda iki gonullu
muhendislik
ogrencisi tarafindan
kurulmus olan
otonom insansiz su
alti araclari gelistiren
bir robotik takimidir.

e Su alti robotigi,
kara ve hava
ortamlarina kiyasla
sizdirmazlik,
basing, kontrol ve
iletisim gibi
konularda ekstra
zorluklar
barindirmaktadir.
Biz de bu meydan
okumalari kabul
ettik ve ilk
robotumuzu insa
etmemizle
seruvenimize
basladik.
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Egitim hayatimizda 6grendigimiz teorik bilgileri pratige
dékmek amaciyla ¢iktigimiz bu yolda ilk olarak 2018 yilinda ilk
kez diizenlenen lilkemizin en bliylik teknoloji yarismasi
TEKNOFEST insansiz Su Alti Sistemleri yarismasina katilmaya
karar verdik. Ayrica, bu yarismadan bircok tecribe kazandik.
Ardindan, ayni yil icinde diizenlenen ROBOIK 2018 insansiz
Su Alti Araclan Prototip Yarismasi'na katildik ve yarismayi 1.
olarak tamamladik.

ilerleyen yillarda kendimizi gelistirmek amaciyla TEKNOFEST yarigsmasina
katiimaya devam ettik. 2019 yilinda diizenlenen TEKNOFEST yarismasini 2.
olarak tamamladik. TEKNOFEST 2020 yilinda ise tecriibelerimizin lizerine
koyarak 376 takimin arasindan yarismayi 1.'likle tamamladik. Ayni zamanda 2020
yilinda ilk defa verilmeye baslanan En Ozgiin Yazilim 6diiliinii de almaya hak
kazandik.
2021yilinda TEKNOFEST yarismasindan En Ozgiin Yazilim ddiiliinii alarak ayrildik.
Bu sayede insansiz su alti robotlari hakkinda teorik bilginin yaninda birgok
tecriibeye de sahip olduk. Gelecegin mithendisleri olarak bu sene yerel
yarismalarin yaninda, ililkemizi Singapur'da temsil etmek i¢in galismalarimiza
devam ediyoruz.
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HEDEFLERIMIZ

Ol ¢

02 e

Katildigimiz su alti
sistemleri
yarismalarinda teknik,
tasarim, yazilim, ve
yonetim alaninda
edindigimiz tecriibeleri
kullanarak ulusal ve
uluslarasai
yarismalarda ulkemizi
en iyi sekilde temsil
etmeyi hedefliyoruz.

21. yuzyil Surdurilebilir
Kalkinma
Hedeflerinden Sudaki
Yasam kapsaminda
deniz kirliligine ve
okyanus asitlenmesi
gibi problemlere su alti
incelemelerinde
bulunarak yerel
¢ozumler uretmek.

03 e

04 ¢

Ogrendigimiz teorik
bilgileri gercek hayat
uygulamalarina entegre
ederek lilkemizde
nispeten az bulunan su
alti araci teknik parca
ihtiyacinin yerli
uretimden
karsilanmasina on ayak
olmak.

Sadece kendi cevremizde
degil Gilkemizde hatta
uluslararasi boyutta bir
bilin¢ olusturarak
ozellikle genc yastaki
ogrencileri robotik
alaninda tesvik etmek, rol
model olmak, hayat boyu
ogrenen gencler
yetistirmek.
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BASARILARIMIZ

2018 YILINDAN ITIBAREN
ULKEMiZzi EN iYi SEKILDE
TEMSIL ETMEK iCiN CIKTIGIMIZ
YOLDA EMIN ADIMLARLA
ILERLIYORUZ.

BAUROV

©® ROBOIK 2018

BiRINCILK ODULU

©® TEKNOFEST 2019

iKINCILIK ODULU

©® TEKNOFEST 2020

BiRINCILIK 6DULU

? TEKNOFEST 2020

EN OZGUN YAZILIM ODULU

© TEKNOFEST 202]

EN OZGUN YAZILIM ODULU




ROBOIK 2018

SPIDERBOT

TC Cumhurbaskanhgi Sivil-.l
Savunma Bakanligi tarafindan
diizenlenen ROBOIK'18 insansiz
Su Alti Araclan Prototip
yarismasina aracimiz Spiderbot
ile katildik. Yarismada birincilik

I_elde ettik.

rROBOiK 2018 icin
gelistirdigimiz Spiderbot
aracimizin belirgin ozellikleri
olarak quadcopter tarzinda
simetrik bir yapida olmasi ve
sasesinin sigma profillerden
olusmasi 6ne glkmaktadlr._l
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TEKNOFEST 2019

KAPLUMBOT V1

r Teknofest 2019 igin
gelistirdigimiz Kaplumbot V1
isimli aracimizin en belirgin
6zelligi sasesinin
kaplumbaga sirtina
benzemesi ve sasesine bagli
8 adet motoru olmasidir.

-

Kaplumbot V1 isiimli
aracimizla Teknofest 2019
yilinda iKiNCILIiK édliinii
I_ kazandik.
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KAPLUMBOT V2

TEKNOFEST 2020
yarismasina
KamplumBot V2 isimli
robotumuzla katildik.
Yarismadan birincilik
odulu ve 2020 yilinda
ilk defa verilen En
Ozgiin Yazilim édilini
alarak ayrildik.

TEKNOFEST 2020 icin gelistirdigimiz Kaplumbot V2 aracimizin belirgin -I
ozellikleri olarak motor yerlesimi ve yliksekligi ayarlanabilir akrilik kubbe
L one cikmaktadir.
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G.U.L.L.E

TEKNOFEST 2021

I_2021 yilinda dizenlenen
TEKNOFEST yarismasina
gelistirdigimiz robotumuz
G.U.L.L.E ile katildik ve En
Ozgiin Yazilim édilini
tekrardan almaya hak
kazandik.

TEKNOFEST 2021 i(;in-l
gelistirdigimiz G.U.L.L.E
aracimizin belirgin
ozellikleri, suana kadar
urettigimiz en az hacime
sahip olmasi ve
aliminyum sase
sayesinde guglu bir

H ° : .' St stemitt _,
iskelete sahip olmasidir. & janauk =4

L
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IEEE'DE YAYINLANAN
MAKALEMIZ

A Touchless Control Interface for Low-Cost ROVs
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Absrger—In this paper, a fully fowchless control imterface
for low cost remotely operated vehicles (ROWVs) is presented.
This interface aims to decrease fraining time, redoce workdoad,
and emsure the operation ergonomics of ROV operators. Fully
tomchless control interface is achieved by a machine learning
(ML) algorithm for ROV operator’s face and orientation
recognition, and controling the angle of an ROV-based camera.
Furthermore, a Leap Motion semsor captures hand gestures and
movements, thereby allowmg the ROV operator to execute
maneavers and perform other fanctions (e.z., gripper or lizghting
control) based on pre-determined hand gestures. Fusion of face
and hand gestures allows the operator to control ROV in a folly
tomchless way. The proposed system is tested im a realistic
underwater simulation environment designed specifically for
typical tasks that are present im stodent competitions. Trials
with imexperienced operators show that the touchless interface
can cot training times, speed up operations, redoce worldoad,
and can provide the operator with a more natoral feeling of
command and control as well as better ergomomy.

Eeywords—Tonchless comfrol mievfoce, human mackine
imserfaces, Leap Motion, mackine learning, ROV

I INTRODUCTION

Due to the discomfort associated with wearable devices,
human machine interfaces (HMI) with touchless control is
gaining significant importance in teleoperation applications
[1]. Operator mwaining for teleoperated rebotc systems is a
cumbersoms task mainly due to the tme it tzkes for the
familiarization of the operator to specizlized commeand and
contrel hardware such jovsticks and virmeal reality (VE)
hezdsets. Femotely operated vehicles (BOW) are 3 nype of
telepperated robotic systems that are used i underwater
oheervation., monitoring. search and resoue, retrieval. and
other key missions. Cwrently, pwmerouns low-cost ROV
systems are being developed and deployed by non-specialists
with limited resonrces and waining in POV operations. These
low cost BOWs are more fequently exploited in missions and
tacks that are mormaslly ascrbed to expensive. comumercial
POV systems cresfing grest oppornumnities to farther explors
the ocean: and sustainables sxploimton of sub-:2s resources
[2]. Contemporary low-cost mini-FO% s are highly agile and
maneverable. making them difficnlr to pilot and conmol
Wost B0V s are equipped with robotic manipulators and other

I00-Y-10000-10000-RA00E RN 00 ©I0XX IEER

lCy g

o)
LB ey

devices for wnderwater intervention. Furthermore, sven the
modern low-cost ROWV's are equipped with z wealth of
sEnsors, sreaming dara ara rate that generslly excesds lmman
perception capsbilities.

In this work, a touchlass conmol interface for low-cost
POV is presented. The proposed system is designed to mest
several objectives inclnding improving POV operadon
ergonomics and reducing operator worklead, decreasing ROV
operator raining tmes, and providing ROV operators with a
customizable mser interface that can be programmed to
recogmize desired personzl gesmres. The propesed touchless
conmrel interface s integratad tested. and validated on a low-
cost. highly manewverable, compact and portable mini-BOWV
(mamed ‘TurtleBot?) developed by Bahcesshir University
Autonomons Underwater Systems group (BAUROV), in a
simmlation environment. TurtleBot i equipped with eight
thmsters providing omni-directional moton capsbility in six
degrees-of-freedom (DoF) (see Fiz 1)

Fig. 1. TurtleBRat

From the human-machine interaction perspective, the
POV and the operator need to act like one uniform body to
provide a bemer sense of conmol [3]. In this scops. the
proposad touchless conmol imterface inchides 2 machine
learning (ML} algorithm for controlling the camera look angle
by detecting the operator’s face orientaton and recognizing
hand gestures for msnewrering the POV in the desired
direction. This automation provides a more nanmral sense of
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SOSYAL SORUMLULUK
PROJELERIMIZ

e MARMARA BOLGESINDE MUSILAJ ILE
MUCADELE

BAUROV olarak gelistirdigimiz
Kaplumbot V2 adli su alti
aracimizla Marmara Denizi'nde
2021 yilinin basindan bu yana
yogun olarak artan, su yluizeyini ve
derinlerini sararak canlilarin toplu
oélimlerine neden olan “misilaj” ARMARA'DA MUSILAJLA MUCADELE

o o ARMARA DENizi EYLEM PLANI KOORDINASYON KURULU KURULDU
probleminin asilmasina katki S = o S
saghyoruz.

e {ZMIR DEPREMI| BATIK ARAMA CALISMALARI

Ulkemizde 30 Ekim 2020
tarihinde izmir’in Seferihisar
ilcesinde gerceklesen
depremde BAUROV ailesi
olarak ekiplerden aldigimiz
destek cagrisi tizerine
hemen ¢alismalarimiza
basladik ve iki adet insansiz
su alti robotumuzu bir
gecede dalisa hazir ettik.
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