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Abstract of Thesis

The development of a new type of AUV requires an evaluation process from two aspects. One is the guidance and
control of the robot, and the other is the data sampling. The research focuses on 4 axes:
* Software development of the robot
* Navigation
* Guidance and control of the robot
*Water survey of oceanographic data and dissolved substances

The thesis is composed of 6 chapters:

Chapter 1 introduces the context of the backgrounds of the research. It firstly explains the impact of oil spills and
blow out gas on the environment and the marine life and the role of the SOTAB project as a countermeasure to
reduce the damage. Then, the objective and overview of this thesis are described sequentially. Finally, the main
contributions of the work are summarized.

Chapter 2 presents hardware and software overview of SOTAB-I. In the first part, the outline of SOTAB-I and its
general characteristics are described and the main features of its internal devices were presented. In the second part,
SOTAB-I software organization and it is developed algorithms are presented. It describes the designed graphical user
interfaces that were developed in both ship and robot sides. This part also underlines the acoustic communication
protocol developed to secure the interaction between the user and the robot when the robot is underwater.

Chapter 3 deals with the navigation of SOTAB-I. It describes the main aspects of the sensors involved in the
navigation and evaluates their performances. Next, the navigation regions of SOTAB-I are defined and the sensors
involved in each region as well as the tracking method are enumerated. The last part deals with the Kalman filter that
was implemented for data fusion. The predicting and filtering performances of the filter are studied.

Chapter 4 discusses the guidance and control of the robot. First, the outlines of the guidance and control of the robot,
notably its operating modes and zones as well as control programs priorities are defined. Next, depth and altitude
control algorithms as well as the effect of wings control are discussed. During the operation of the robot, software or
hardware deficiency may lead to a dangerous approach of the robot to the seabed. Collision avoidance algorithm
preventing the robot from colliding with the seabed is presented. The development of control programs should be
adapted not only for fast intervention, but also for ensuring a longer operation time. The last part of this chapter deals
with the power consumption of the robot and an energy study is done to estimate the robot’s battery autonomy under
different conditions.

Chapter 5 shows the surveying results of oceanography and dissolved substances. In the first part of this chapter, the
surveying sensors configuration and the process employed to obtain oceanographic data and the dissolved substances
are explained. The experiments results in the at-sea experiments in shallow water in the Gulf of Mexico and in deep
water in Toyama bay are presented.

Finally, in Chapter 6 we summarize the main conclusions as well as the future works based on the previous chapters
are presented sequentially.




et 7
RMXEEORROERFEROHE Y FE

K 4 ( CHOYEKH Mahdi )

(€9) K 4
e £ & fliers [ R -
ARG Al A P s om o
mil HoE BRI =
RABEORROER

IR OO N A DAEFERIRR DFHIZ L0 FEH Lz jle 7 A1, ERECABARICE R emEL bebT, 20
X0 72BEN S SN B MR T A X B HEEEZD I, BIEAFEME DD OMCH A OFEH O FH% B E R
REZZVUVITNEHNTHD, ZOE=F ) TV RTF LEROIUL, (LWEWEOBRBOMEET — % OIEIC X 5%t
BUFIR OFGR R RN TE, MR ADEE T I 2L — g VOKER B oen s, MEAERRE DY TLEY
B O HRMEET — 2 OIEE T, BN 2D T L — AOBH A4T 5 OB I & MEE 25 BARKF Ry 2B
FELTW5D,

LW A TORBEKF Ry FOBRFEIZIE, ZOo0OBE L OEMFFHENLETH D, —2iF, e Ry b
FEHEMRETCHY, b O, TXBBMRETH DL, ZOML ETNbEFERT LD, vy b Y7k
v =T OB%, nRy Mok, vl Y bOFEERIE, VR &R E BT A WKREICE R ER S TV A,

ZOFMTIL 6 FEMNLRLY Lo T A,

1R, RROEREZBR STV E, BANC, MFH &P AEHORE L BEAD~ORBEFF L, ZoWE
EMZHIEEAELE OB 7 u Y=y FoRHZERRTND, £ U TRRIO BRI EBMEAIER, BT 5,
RIZIZ, RO ERERHEZEHL TN D

02| \m¢DT/FSE%I@A~FW17&/7F?IT®%%% F T D, RIS, SOABT OE L £
DO—REVRFHEZ IR AR TS, WIS, SOMBI DY 7 b =7 O ETOT NI ) XLEFAL TS, FRZ, B
fleaRy MIOEFIZRBEINTZ I T T 4 s 22— « L VBT 2 —ADRFIHONT, BBRTWD, ki
KPRy bAKFIZWAEE, 2—F KT aRy b &OBOBEZHEI R L DI B2 0IZB% LK E28Em
7 a haplzonT, LTV,

3T, SOMBI OfiEEHE-> TV, MIETHWS B —0 Lk~ ZOMELIHE L T\ 5, KIiZ
SOMB I OMfiEOBERE EFE L, ZNENOEBICHW D o —kda Ry FOBBGEERFIZ LTS, &EIC
oY —FT = FOMEIELN LI~ T 4 N E—DTRE T 4 N F R R R R TND,

o4 FEL, KPRy FOFEREEHRL VD, BRI, FESEOMR, EHE— R, @8R fETe s 7
LOBRIEMLOEFREZ LTS, KIT, RERIE L SERIEO 7 LY X5 LREEODRLTERL TV D, KFR
Ry Fo@EHTIC, V7 MEREAN— RIIRIER DAL, BE~OBERQEETIZ SRR 5720, 20 L9 R /RHEITH
59, BRAMICHE & OEELEZIT) T AT XLERLTND, ®EIC, KFrRy hoRRHEMETCoONY
TV —OBNEEEZEET D720, KPeRy SOSEHSOBEBNHEEICOVTHEL TV D,

55 B, WEEME L IETEWEICE T 2RO/ R AR LTV D, mONS, MEEFHA O o — O RO
WP L RAFME T 5T — X QBIZ DWW TR TV 5, RIZ, EIERCIET AV 02 F v aiE, EERcIEEl
B TOWEFERIZOVNTRRTN S,




BBIC, F6ET, FBRE2E LD, SHOBEETRL TN,

PlED X5, RamOiE, MEAEMRDDOMCT A DO BHFERLEMH T =4 ) o 72475 BERK
HoRy MZoWT, KkFrRy bR EHEOBANS, WHFERICIAMELXEL T, TDOY 7 b7 it
. HERENCRIT ABREIZEC, KFu Ry b EAWECEYE OR BT — & OB D RFZE & 1T
W, BBELEZe Ry hOFAKEZRLTWS, Z0L51C, KmXikzhE TcokFaRy hOFFRICH L TH LW
HRZEZ TR, EENDOMWLT 2D L AWHEGF RO LIS ERT 2 b0 LMz b,

Lo TRmIIELRCE LTlED 2 D L3805,




