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TOM TAT NQI DUNG LUAN AN
1. Mgc dfch, tISi tugng vir nQi dung nghiGn crfru

Muc dfch nghiOn criu cria ee tai: Nghi6n cr?u thitSt lQp hQ th6ng th6ng b6o
6n dinh cira tdu hdng rdi c6 khi ndng hi6n thi 1i6n tpc cdc th6ng sO 46. i*t

r  I  r .  rcho 6n dfnh nguyCn vgn theo thdi gian thuc, xu hu6ng thay d6i gi5 tri vd dua
ra cinh b6o khi tinh 6n dinh cta tiu khdng thoa mdn ti6u chuAn quy dlnh
trong BQ luat 6n dinh nguy6n vgn (IS Code 2008) cua Td chirc Hdng h6i qu6c
t6 GMo).

OOi tuqng nghiOn ciru cira eC tai: Tdu hdng rdi, tfnh 6n dinh cria tdu h*g
rdi, phucmg ph6p d6nh gi6 6n dinh ctra tdu hdng rdi th6ng qua chu lc! ldc
ngang.

NQi dung nghiOn criu cta AC tai:
Nghi6n oiru quy dinh v€ 6n dinh nguy6n vgn, ti6u chuAn AOi vOi dic tinh

cludrng cong c6nh tay ddn 6n dinh tinh vd ti6u chuAn 6n dinh thoi titit theo BO
luft qu6c t6 vA 6n dlnh nguyOn ven (IS Code) tir d6 x6c dfnh dugc c6c ti6u
chuAn 6n dinh cho tdu hdng rdi;

Nghi6n ciru ciic h6 so tdu hdng rdi dc x5c dinh cdng thirc thgc nghiQm
ph6 bitin dugc str dgng trong tinh to6n 6n dinh tdu theo thdi gian thgc th6ng
qua chu lc! Hc ngang;

Xdy dpg thupt toin xhc dinh chu k! l6c ngang theo thdi gian thgc tt girl
tri g6c nghiOng nga{rg thay it6i theo thoi gian cta tdu;

XAy dpg phucnrg ph6p tinh torin c6c th6ng so e4c tnmg cho 6n dinh
nguy6n ven cria tdu hing rdi th6ng qua chu kj' l6c ngang ctia n6. tlng v6i mdi
gi| ta chu lcj' l6c ngang, tinh to6n dugc gidtri chiAu cao th6 virng (GoM) vd
duong cong cSnh tay ddn 6n dinh frnh (GoZ) theo thdi gian thUc;

Xdy dung mo hinh ki6n truc ho thdng, nguy6n ly ho4t rl0ng vd c6c y6u
cAu doi v6i hQ thdng th6ng b5o 6n dinh tdu hdng rdi theo thdi gian thgc;



"": Nghi6n ciru lga chgn c6rc thi6t bf phAn cirng cria hQ thting th6ng bdo On
clinh tdu hdng rdi theo thdi gian thyc;

Xdy dpg chucnrg trinh phAn mAm th6ng b6o 6n dinh tdu hdng rdi theo
thcri gian thgc;

Ti€n hanh thlrc nghiQm hg thting th6ng b6o 6n dinh theo thoi gian thyc
tr6n c6c tdu hdng rdi cv cdc trqng th6i kh6c nhau ee nem tra chric ndng ho4t
dQng vd dQ tin cfy cfia hQ thdng.
2. Phucrng ph4p nghiGn crfru

C5c phucrng phSp dugc lga chgn cl6 thgc hiQn d6 tdi lufn 6n:
- Phucrng ph6p ph6n tich vd t6ng hgp dO t6ng quan c6c c6ng trinh nghi6n

criu dd cong ui5 ticn quan dtin dA tdi luQn 6n, cfing nhu hQ th6ng h6a co so ly
lupn vd 6n dfnh cria tdu hdng n6i chung vd tdu hdng rdi n6i ri6ng;

- Phucrng phap md hinh h6a d6 m6 hinh h6a chuyOn it6ng lEc ngang cig'
tiu dga tr6n sg thay t16i cria g6c nghidng ngang d0ng cria tdu du6i t6c d0ng
cria ngoai lyc theo thdi gian thgc;

- Phucrng phSp chuyon gia: Tham v5n chuyOn gia hdng h6i v6 viQc danh
gi| tit'rh 6n dinh cria tdu khi hdnh trinh tr6n bi6n , cdc ytiu t6 Anh huong d6n
tfnh 6n dinh cria tdu hdng rdi;

- Phucrng ph6p img dpng c6ng nghe th6ng tin d6 lua chon ng6n ngt lQp
trinh vd xdy dung phAn m6m cria hQ th6ng th6ng b6o 6n rlinh theo thcri gian
thgc cho tiu hdng rcri;

- Phucrng phdp thyc nghiQm de ddnh gid khh ndng hopt dQng vd dQ tin
cdy ctia c5c thi6t bi trong hQ thting, cfing nhu ddnh gid, hiQu chinh vd hodn
thiQn hQ th6ng1
3. f nghia khoa hgc vdr thgc ti6n

li nghia khoa hgc:
LuQn 6n dd,tdng hgp vd hQ thting h6a co scr ly lupn v6 6n dfnh tdu vd d{c

tnmg 6n dinh cria tdu hdng rdi;
Lufn 6n dd dua ra phucmg ph6p x6c clinh 6n clinh tdu mQt c6ch li6n tr,rc

theo thdi gian thlrc dga tron chuy6n cl0ng lEc ngangcta con tdu.
f nghia thyc fi6n:
Xdy dpg hQ th6ng tich hqp @hAn .frg, phAn m6m) cho phdp do, xtr ly

th6ng tin 6n dinh tdu theo thdi gian th1rc, dua ra chnhbio khi 6n dinh tdu b!
suy gi6m, hQ th6ng dd rlugc thri nghiQm vd cho ktit qu6 t6t;

HQ th6ng ndy c6 tho 6p dung tr6n tdu hdng roi nhim hd trq thuydn
trudrng vd si quan hdng h6i trong qu6 trinh ddn tiu, g6p phAn d6m bio an tod,n
hdng h6i.
4.Kfitqui nghiOn cri"u vi tl6ng g6p cfra tufln fn
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r' Bdng c6c phuong phSp nghicn criu dd thgc hiQn, lufn 6n dd, dpt dugc
muc dich nghi6n cr?u d{t ra v6i cdck€:tqu6 vd d6ng g6p cu th6 nhu sau:

X0y dpg dugc thuft todn xdc dinh chu lcj' 6c rigang cria tdu tir g6c
nghiOng ngang theo thdi gian thuc

Phdn tich, xflc dinh duqc c6ng thirc ldm co sd dii xdc dinh chi6u cao th6
vfrng (GoM) cria tdu theo thdi gian thgc th6ng qua chu lc! l6c ngang;

Xdy dpg hodn chinh phAn ctmg vd phAn mdm cho h6 thring. phAn mdm
c6 kh6 ndng tU COng tinh torin vd hitin thi theo thdi gian thlrc gi6 tri chu k! ldc
ngang, chi6u cao th6 vfrng, ducrng cong c6nh tay ddn On Ainfr tinh cria tdu;
cfing nhu dua ratinhiQu cinh b6o khi chi6u cao th6 virng cria tdu c6 xu hu6ng
gi6m ho{c khi khdng d6m b6o ti6u chuAn 6n dinh.

Tri6n khai thgc nghiQm thdnh cong hQ th6ng tr6n mQt s6 teu hdng rdi.
Trong d6 c6 01 tdu (tdu BMC BRAVO) dugc thuc nghiQm trong di6u kiQn
chay bi6n, c6 trao il6i nu6c din tdu. Ktit qu6 cho th6y sai lQch vA 
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ngang vd chiOu cao th6 vimg GoM x6c dinh dugc tir he th6ng theo thdi gian
thgc dAu trong gi6i han cho ph6p eoi voi an todn hdng hai. Hp th6ng iopt
dQng 6n dinh, tin c4y.

HQ th6ng th6ng b6o 6n dinh tdu hdng rdi theo thcri gian hoan chinh c6 th6
dugc sri dpng ldm cdng cr,r h5 trg si quan hdng h6i trong cdng tdc ddntdu an
todn, g6p phAn phdng ngira, gi6m thiou cdc tuin?n, su c6 cho tdu hdng roi.

HQ th6ng cfing c6 tho dugc img dpng trong c6ng t6c ddo tao, hu6n luyQn
si quan hdng hAi, sinh vi6n ngdnh di6u khi6n tdu biiin cy g6c dQ ki6n thric, k!
ndng vo 6n dinh tdu hdng n6i chung vd tdu hdng rdi n6i ri6ng.
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SUMMARY OF THE THESIS
1. Aims, objective and content of the Thesis

The Thesis aims is to research on designing a stable notification system
for bulk carriers which is capable of continuously displaying specific
parameters for intact stability in real time, trends in value changes and issue a
warning when the ship's stability does not meet the standards specified in the
International Code on Intact Stability (IS Code 2008) of IMO.

The obiect of the Thesis includes Bulk carriers, the stability of bulk
carrier, and the method to assess the stability of bulk carrier through the

' rolling period.
The contents of the Thesis includes:
Research-,on the regulations of intact stability, criteria for the righting

lever curve and weather criterion according to IS Code 2008 from which to
determine the stability standards for bulk carriers;

Research on the stability documents of bulk carriers to identiff common
empirical formulas used in calculating the ship's stability in real time through
the rolling period.

Develop algorithm to determine the rolling period in real time from the
value of the ship's heel angle changes over time;

Develop a me{hod of calculating the specific parameiers for intact
stability of bulk canier through its rolling period. For each rolling period,
calculate the value of the initial metacentric height (GoM) and the righting
lever curve (GoZ) in real time;

Develop a model of system architecture, operating principles and
'r' requirements for the real time stable notification system of bulk carrier;

Research on selecting hardware devices of the real time stable
notification system of bulk carrier;

4



:' Develop a software program to notiff the stability of bulk carrier in real
time;

Carty out experimenting the real time stable notification system of bulk
cariers in different states to inspect the function and reliability of the system.
2. Methodology of the Thesis

The methods selected for carrying out the thesis:
- Methods of analysis and synthesis to review published researches

related to the thesis topic, as well as systematize the theoretical basis of
stability of cargo ships in general and bulk carriers in particular;

- Modeling method to model the ship's rolling motion based on the
change of the ship's dynamic heel angle under the influence of external force
in real time;

- Method of experts: Consult maritime experts on assessing the stability
of ships while sailing, factors affecting the stability of bulk carriers;

- Method of information technology is used to select the programming
language and develop software of the real time stable notification system for
bulk carrier;

- Empirical method for assessing performance and reliability of the
devices in the system, as well as evaluation, correction and finishing system.
3. Scientific and Practical signification

S c i en ti/i c s ig n ifi c atio n :
The thesis has synthesized and systematized theoretical basis of ship's

stability and stibility characteristics of bulk carrier;
The thesis has proposed a method to determine the stability of the ship

continuously in real time based on the rolling motion of bulk carrier.
Pr actic al s igni/ic atio n :
Building an integrated system (hardware, software) to measure and

process the ship's stability information in real time, giving a warning when
the ship's stability is impaired, the system has been experimented and
collected good results;

This system cari be applied on bulk carriers to assist captains and deck
officers in navigating ships, conhibuting to maritime safety.
4. Main results and new contributions of the Thesis

By the research methods implemented, the thesis has achieved the
research objectives with the following specific results and contributions:

' 
Developed an algorithm to determine the ship's rolling period from heel

angle in real time;



i Analysed and determined the formula as a basis for determining the

ship's initial metacentric height (GoM) in real time through rolling period;

Building complete hardware and software for the system. The software

has the ability to automatically calculate and display in real time the value of

the rolling period, metacentric height (GoM), righting lever curye (GoZ) of

the ship; as well as giving warning signals when the metacentric height of

ships tends to decrease or when the stability standards are not met the

standards specified in IS Code 2008.

Successfully experimented the system on some bulk carriers. In which,

there is one ship (BMC BRAVO) experimented in sea-going conditions with

ballast water exchange. The results showed that the deviation of the rolling
period and the metacentric height (GoM) determined from the system in real

time were within the allowable limits for maritime safetv. The system

operates stably and reliably.

The real time stable notification system for bulk carrier can be used as a

tool to assist marine officers in safely navigating ships, contributing to
preventing and minimizing accidents and incidents for bulk carriers.

The system can also be applied in educating, training marine officers,

students of navigation department in terms of knowledge, skills of cargo

stability in general and bulk carrier in particular.
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