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Néu ta co6 duwoc 16 gia tri Ptwong rng voi 16 gia tri 4w thi sé thu dwoc 16 phwong tr‘!nh tuyén
tinh dang (7). Chua y rang cac gia tri 7,va £ dwgc xac dinh khi biét 4w, con cac nghiém can tim (la
céac hé sb can) khong phu thudc vao 4w. Hon niva, cac tri sb 7,khac nhau va khong ti 1& tuyén tinh
ddi v&i kw nén ma tran K(16x16) khong bi suy bién va nghiém x xac dinh.

3. Két luan

Nhw vay, & trén da trinh bay thuat toan va céng thirc cho phép xac dinh dwoc cac hé sb sirc
can néu do dwoc dao dong xodn & mot doan truc bat ki. Sé két qué do can phai x( ly sé phu thudc
vao tirng hé truc cu thé (& vi du trén thi [a 16). S dung phan mém Symbolic Matlab hoan toan cé
thé thiét 1ap dwoc cong thirc & dang biéu twong cho cac hé sb 7; P va x; dbi véi hé truc thyc. Déi
v&i hé truc thuc té, sb khdi lwong tuy nhiéu hon (thwong trén dwdi 10 khéi lwgng, trong d6 sb xi
lanh d& chiém khoang 6...8), song sd &n can tim- tirc la cac hé sé can khé xac dinh bang ly thuyét
nhw thiy lwc chéng chéng, can trong xi lanh déng co va co céu bién khuyu ciing khéng nhiéu vi
chdng nhw nhau trén mét don vi khuyu truc.

Nghiém ciia (7) chi ding (nghta la thda man ca cac diéu kién x,= x> X5= X:X5..., X16=x5") khi
céac gia thiét cac hé sb can bang héng sb la dung (hodc twong déi dung). Khi do, nghlem cua (4),
(5), (6) sé dung nhw trong thuc té (hodc twong dbi dung). Ngwo’c lai thi c6 nghia 1a c6 sai sé gitra
do va tinh toan, va cac gia thiét la khéng phu hop véi thuc té.
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76m tat
O béai bdo s6 39, Tap chi KHCN hang héi [1] téc gid da trinh bay vé céc cong cu cta
LabVIEW trong viéc thu thap hinh anh It céc tap tin duroc luu triv trén mét é dia cung
hodc tir camera, xi» ly céc bai todn don gidn lién quan dén hinh énh nhuw: Phén tich
mau séc, nhén dang vat méu. Trong bai bdo ndy téc gid sé phén tich séu hon vé céc
bai todn xuv ly hinh énh lién quan dén tinh fodn khodng céch va gdc léch cia vét tor
camera, v.v.. Ung dung thurc tién cia céc bai todn cd thé duroc dp dung ngay trong tim
kiém iz liéu, tri tué nhan tao va diéu khién rébot.
Abstract
The previous paper introduced tools in LABVIEW fo acquire images from a file stored
on a local hard disk or from a camera. I/t also presented simple examples related fo
/mage processing such as colour checking, pattern matching. In this paper, image
acquisition and processing related fo the depth information and angle from object fo
camera will be analyzed more in detail. These examples are applied in data search,
artificial intelligence and robotics control.
Key words: LabVIEW, Image Acquisition, Digital Image Processing, Stereo vision
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1. Gi&i thiéu
Trong tim kiém d@ liéu, tri tué nhan tao hay diéu khién rébét thi théng tin vé& khoang céach,
géc léch tir dbi twong didu khién dén vat 1a v cung quan trong. Cac phan dudi day sé 1a co s&
cho viéc tinh toan né théong qua viéc thu thap va x& ly anh. Qua trinh xt¢ ly anh dwoc thic hién
theo céac bwdc tai hinh 1. Hinh anh thu
duwoc thuwong khéng phai la dinh dang
N 26 hai tos A na 4 Thu thap o | Tim cac yéu
pI:u hop Ch.? ca(’: b:al txoa‘n cu thfa neAn n? P thap »  Tidn xely = 16 Gae tromg
can duoc tién x&r ly dé tim ra cac yéu to
d&c trwng nhét. Sau dé dwoc tach ra dé
~ - Y . X . o D ‘t . . Pht h-- el
phan tich va dwa ra cac _cluye:t d_‘gnh. Vi ”’aéian:““ - Phantich |« p:an e
LabVIEW [2] trong thu vién Vision [3-5]
c6 day du tat ca cac cong cu giup cho
viéc phan tich dwoc dé dang.

Hinh 1. Qua trinh xu [y hinh énh

2. D6i v&i cac vat mau cé hinh dang xac dinh

Nhirng vat thé nhw qua béng ban, bong da, v.v.. thi anh ctia chang ludn Ia hinh tron. Vi vay
viéc xac dinh khodng cach hay géc tlr né téi camera la don gidn va ta chi can mot camera la thyc
hién dwgc. Tw Hinh 2 ta co:

Khoang cach d tr camera t&i qua béng dwéece tinh theo:

4Sball
¢ gl n K (1)
dballl d d’ /4Simage \/Simage
Von

Goc ¢ tir camera téi qua bong dwdce tinh theo:
OB BC-0C
d d
BC f BC
va: =— < BC=d
BC d f
d BC _ dball
f 2

)

tan(g) =

@)

(2) = tan(g) = @

Hay ¢ = arctan( (5)

Camera: A

Hinh 2. Tinh todn géc va khodng cédch tr qua bong (67 camera
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O d6 dpa 1a dworng kinh clia qua bong, f la tiéu cw clia camera 1a nhivng thong sé biét trude.
Théng sé d’, B'C’, Simage (dién tich cla vat tinh theo diém anh) duwoc tinh tir anh cda vat.

Dieaner =] _'u?._-“:.lﬂ?..lio IS0 W
po . ) M_‘?.e“' 30
\ EEE
COV velo-ity Degrees)
a. Front panel cda VI b. Cdc buwor tinh todn trong chwong trinh

Hinh 3. VI tinh todn khodng cédch va goc tr camera tov qua bong tennis

3. Déi vé&i cac vat mau cé hinh dang bat ki

Hién nay c6 kha nhiéu phwong phap dé tinh khoang cach nhw s dung phwong phap hinh
anh ndi (Stereo vision), tam giac dac tia laze (laser triangulation), chup cét 16p két hop quang hoc
(optical coherence tomography) v.v... & phdn nay tac gia trinh bay phwong phap dang dwoc st
dung phé bién do la phwong phap hinh anh néi [6]. D& tinh toan dwoc khodng cach ngudi ta st
dung hai camera A va B giébng hét nhau dat song song va cach nhau mét khoang cach nhé d, =AB
(Hinh 4).

Left camera: A Right camera: B

do

Zg :
B ;
——~¥ _|mage

y P(XRr,YRr,ZR)

N

Hinh 4. Tinh todn khodng cdch sw dung phuwrong phép hinh énh néi

Goi C la trung diém clta AB. Khi mudn xac dinh khoang cach tir vat t¢i déi twong diéu khién
chang han la rébét thi C s& dwoc dat trung véi tam cda rd bét. Tl &nh thu dwoc cla vat thé trong
thwe t& P thong qua camera A va B dg (anh cla vat P thu dwoc théng qua camera B) va d, (&nh
cla vat P thu duwoc théng qua camera A) duoc tinh toan thdng qua cac dai lwong biét trude 1a
khoang cach d, va tiéu cy f cia camera.

+ Tinh toan gbc léch ¢
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T hinh 4 ta co:

_d _AC [em= AC
tan(p, ) ; < tan(,,) o o) .
tan(py) = 3 & tan(p,) = _ B
T MeY tan(p,)
S MN=CN-CM=AC(— 1~ )
tan(¢,) tan(e,)
va:
1
Al _
tan( )—ML 1 MK _ 1 MN*tan(gy) _ 1 C(tan((pB) tan(o A))(tan(goB))
PTovT2owT2 Aac T2 AC
tan(g, ) tan(¢, )
1 1 1 d
B ) 2D (8)
2 tan(gy) tan(p,) 2 f f
1d d
= t (L _ TR
Hay ¢ =arc an(z( ; ; )) o)

+ Tinh toan khoang cach d

szf”‘tan((pA):f>zA
Ciing tr hinh 4 ta co: (10)
X, .|dy—-X,]
d, =f*(tan =f=B8 = A
R (tan(¢y)) 4 P
d d,

(11

d, —dg/=fLeod=f—0"—
" R‘ d = ‘dL_dR‘

+ Két qua khi s dung IP camera AXIS M1054 [7]

Hinh 5 thé hién két qua khi xac dinh khoang cach va goc téi vat thé bat ki khi d& d6 phan
gidi cla camera la 640x480. Khi khoang cach cang xa thi d6 chinh xac cang glam va ngwoc lai. D6
chinh xac con phu thudc rat nhiéu vao diéu kién anh sang ciing nhuw mau sac cla vat thé trong mai

trwong ther nghiém.
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Hinh 5. Két qua thure nghiém
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4. Két luan

Bai bao trén gidi thiéu nguyén ly, cac cong thirc tinh toan khoang cach va goéc léch cla vat
thé toi camera thong thuwdng. Dac biét viéc tinh toan théng qua phwong phap hinh anh ndi dang
dwoc st dung rong rai. Khi tinh toan dwoc khoang cach va géc, ching ta cé thé dé dang ap dung
ly thuyét cta bo diéu khién PID, me, thich nghi... vao déi twong trong thuc tién [8]. N6 gilp ta giai
céac bai toan khi ding cac phwong phap cb dién thi vo cling phirc tap va khoé khdn tham chi khéng
thé xay dwng duwoc théng qua cac mé hinh toan [8,10]. Théng qua két qua tinh toan cé thé &p dung
ngay cho diéu khién ré bét, tw dong truy theo cac vat chuyén déng, cac hé thdng giam sat v.v..
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ON DINH LAC NGANG TAU THUY
SU’ DUNG PHUONG PHAP TOAN PHUONG GIAN TIEP
SHIP ROLL STABILITY USING INDIRECT LINEAR QUADRATIC
METHOD

NCS. NGUYEN H(*U QUYEN
PGS. TS. TRAN ANH DUNG; PGS. TS. PHAM KY QUANG
Truong Bai hoc Hang har Viét Nam
76m tit
Bai bdo dé cap 167 vén dé nghién ctu mé hinh todn, dénh gid tinh én dinh trang thai léc
ngang cua tau thuy. Trén co s6 phurong phap diéu khién toan phuong gién tiép vé diéu
khién phan hoi trang thai thiét ké bé diéu khién nhém én dinh Idc ngang cho tau thuy.
Abstract
The article refers fo the mathemaltical model research problems, assess ship roll stability
condiition. On the basis of the indirect linear quadratic method and state feedback contro/
methodology design a controller for Ship roll stability.
Key words: Ship roll stability, indirect linear quadratic control, state space feedback controller.

1. bat van dé

Tau thay la dbi twong hoat ddong duwéi nuwéc, mdi trwong hoat ddng phire tap, chiu sw tac
dodng clia cac yéu tb ngau nhién, nhw: Séng, gié, dong chay... Pong lwc hoc tau thdy dwoc ap dung
b&i dinh luat Newton trong do coi tau thiy nhw vat rdn chuyén déng trong méi trwong chéat 16ng va
chuyén dong cua tau thiy c6 6 bac tw do DOF (Degress Of Freedom)[2]. Phwong trinh toan mo ta
chuyé&n dong tau thuy la phwong trinh vi phan bac cao, xét vé tinh chat dong hoc cla tau thay ta
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