MIFANFIVINTNTTIDUNAMTEUATIMTD U 29 aUufi 4 m.A.—5.A. 2562 597
The Journal of KMUTNB., Vol. 29, No. 4, Oct.-Dec. 2019

UNANLIRY

FTUUTTUAUMUILAZAIUANERE SN TNV B UATIAUTAUILUUFR I DE Y

Usiuens ga550ued waz nansns alinlues*
AMAIYIAINTTUATOING AULIAINTTUAENS UMINLFBAVATUATUNS

* fiwusUsyanueu nsdwid 0 7428 7214 Biua: pruittikorn.s@psu.ac.th DOI: 10.14416/j.kmutnb.2019.09.005
Fuidle 24 flunan 2562 udludle 21 fiquieu 2562 neuiuiile 24 fiquisu 2562 weunsesulat 9 fuesneu 2562
© 2019 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

unAnge

Hagtuusuddeiulih (ROUV) nanenliugunsaidrdnydmsunishaldduasesng uddeamdnuasma
namansvesniandeuilliiines ROUV 1u nisloavdsanmandoudl wamansveslusin aruaunassming
huinuasissassda wsnsevhilliuuouanaea LLamgmmqmwﬁaﬁ’ﬁmmﬂ%mﬂéﬁw lvinsmuau
ROUV hudsfenndmiugmunuuiasldanluii snAdeiiohnssenuuussuuamuauaiosnmeansvsesia
Fesfaniuau Pl wawstanimsssysumises ROUV ufiugiuwes Hector SLAM Sadulusunsuivianuun
Robot Operating System (ROS) n1sAiuAtLU Pl gﬂﬁmﬂ%lﬁaﬁwmﬁzwmuqumimﬂﬁ’ﬂ%mﬁaﬁmmw
dounduidurmanudiluinszu sefunnudnuayanuidudaudia Yaw iomuaumsiadouiivesiususily
fievnavaniu gunsaindnesssuuUsEnause eesfiames uosn Arduino wazuada Raspberry Piifudusvaana
ueinesTuIAAeY (Thruster) Uasaduueines (Drive Board) lwuiwesinAusiu (Pressure Sensor) dwmiuiasedu
ANLEN LULYRSIATANIS (Gyroscope) waglaulgas Inaunwiwman (Magnetometer) 10 IMU dwsuindie Yaw
e insvzsetawes (Lidan) dwiuindumisubnssuuilommumisesimjusudlngendesaneiiv
Scan Matching nvagoussuUliusudsifiassduesdumamaaey mannaeuszuuldvusuddiiads
fuedlunmavaaey Tasusuiusznoudenameitunieu 6 f Aneueszuumunusrlufdmsuns
\ndouiils 4 psmBase namsiTeuandliiiuin szuussymuMsves ROUV anunsasyysumisuas i Yaw Wy
nanaTaldegiauiug szuumuauaiissnmanansasils ROUV Snwisumisly 3 7 uaziia Yaw wieutuile
ogjils warinwdunsnisiedeuiinuiidesnisle

ANEATY: YUUALIT FIATUAL P S¥UUAIUANLENETAIN SEUUTEUMUML

N919BIUNANY: USWADS dI550039A ke nenSns adlnlues, “szuussumurisiazamuaaissninvesiusudteruliuiuuy
dosmdase,” 91997539 INIINIZROUNA INTTUATINTD, TN 29, aUuR 4, wil1 597-611, 7.A.—5.A. 2562.



http://dx.doi.org/10.14416/j.kmutnb.2019.09.005

508 MIFANFIVINTNSTIDUNAMTEUATMTD U 29 aTui 4 m.A.—5.A. 2562

The Journal of KMUTNB., Vol. 29, No. 4, Oct.-Dec. 2019

‘ Research Article ‘

Localization and Stabilization Control System of the 4 Degree-of-freedom

Remotely Operated Underwater Vehicle

Paramet Suwanwong and Pruittikorn Smithmaitrie*

Department of Mechanical Engineering, Faculty of Engineering, Prince of Songkla University, Songkhla, Thailand

* Corresponding Author, Tel. 0 7428 7214, E-mail: pruittikorn.s@psu.ac.th DOI: 10.14416/j.kmutnb.2019.09.005
Received 24 March 2019; Revised 21 June 2019; Accepted 24 June 2019; Published online: 9 September 2019
© 2019 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

Nowadays Remotely Operated Underwater Vehicles (ROUV) has become necessary equipment for
many underwater tasks. However, a number of underwater dynamic-motion characteristics of ROUV,
including motion drifting, dynamics of the ROUV thruster, balancing between ROUV weight and buoyancy
force, uncertain force from cable wire and underwater field-of-view limitation cause difficulty for an
operator to control a ROUV irrespective of the current flows. In this research, PID stabilization control
system was applied to the ROUV whereas the localization systemwas developed based on Hector SLAM,
which is a software package of Robot Operating System (ROS). The PID stabilization controller relies on
the horizontal velocity, depth and yaw-angular velocity feedbacks to control the robot motion in the
corresponding directions. The ROUV hardware consists of a computer laptop, an Arduino board and
a Raspberry Pi board as a processor unit, thrusters, motor drive boards, a pressure sensor for depth
measurement, a gyroscope and magnetometer of IMU for orientation measurement, Lidar sensor for
measuring horizontal distances and determining robot position by using the Scan Matching algorithm. The
experiments were performed on the developed underwater robot. The ROUV, consisting of 6 thrusters, has
an automatic feedback-control system for the 4-degree-of-freedom motion, which is a main contribution
of this research. The research results show that the localization system of the ROUV is able to precisely
maintain real-time position and yaw orientation. The controlled system is able to maintain the ROUV at

the 3D stationary target position and to maneuver along the desired path.

Keywords: ROUV, PI Controller, Stabilization Control System, Localization System
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