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TOM TAT

Bai bao gidi thiéu vé mét dang mai clia robot 1an khéng ngudi i st dung co cdu tich hgp xylanh
va doi trong dé ho trg 1an ndi, hé théng dién va co khi dugc xay dung theo dang timg module
nham dé dang tich hogp, thao 1dp va md rong hé théng. Trong dé, néu ra tinh toan bién dang toi
uu cho robot 13n, tién hanh mé phang tng suét, bién dang tac déng 1én vé clia mé hinh robot dé
tién hanh lua chon vat liéu va do day vé thich hap dé dadm bao robot bén viing & do sau 50m. Bai
bao cling trinh bay nhimg uu diém ndi trdi trong thiét ké lai tao gilta dang AUV truyén théng sur
dung thiét bi day va banh 1ai dé xoay chuyén va dang glider st dung ca ché déi trong va xylanh
hit nha nuéc dé 1an ndi. Ngoai ra, thiét ké hé théng diéu khién cho robot cling dugc dé cap va lam
rd thong qua lya chon cac thiét bi cdm bién, co cdu chap hanh, thiét ké hé thong mach dién, hé
théng thiét bi ddy 600W va bd udc luang goc xoay ba truc nham phuc vu kha nang hoat déng én
dinh cho robot & d6 sau 50m. Bén canh do, bai bdo con trinh bai mo hinh todn ctia mé hinh robot
lan VIAM-AUV2000, ttr d6, tién hanh xay dung va mé phéng ép dung cac giai thuat diéu khién cho
robot I&n hoat dong chinh & hai dang: c6 st dung thiét bj ddy (ché do AUV) va khéngstr dung thiét
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bi ddy (ché do Glider).

Turkhoa: AUV, co cau 1an/ndi, chdng tham, thiét bi ddy, bo udc luang goc xoay ba truc

GIGI THIEU

Ngay nay, su phét trién vugt bac ctia khoa hoc cong
nghé, cung vé6i d6 viéc ap dung robot ngay cang tang
khong chi trong cdng nghiép, nha may ma con trong
céc ting dung qudc phong va an ninh, thic ddy ting
trudng thi trudng kinh t€ bién Sy phit trién vugt béc
trong nhiing nim qua ctia robot ddc biét 1a robot ldn
da khién chiing tré nén tinh vi va dang tin cdy hon cho
ung dung thuc thi trong quin sy va an ninh bién. Tinh
hinh nghién ctiu va phit trién robot lin trong va ngoai
nuéc da c6 nhiing tién bo dang ké trong hon ntia
thép ky qua. Bén canh cdc loai robot da phét trién va
phd bién trong thdi gian gin day nhu tay may (Robot
Manipulators), robot sinh hoc (Bio Inspired Robots),
robot di dong (Mobile Robots), robot tu hanh trén
mat dat (AGVs), robot tu hanh trén mac nudc (USVs)
phuc vu khéo sat moi trudngl,... thi robot ty hanh
dudi nude (ROVs, USVs, AUVs) ngay cang dong mot
vai trd quan trong trong co ciu dinh hudng phit trién
kinh té bién. Véi lgi thé vé vi tri dia ly khi Viét Nam
ndm & cyc dong ctia ban ddo Pong Duong, la ctia ngd
bién cho cdc nudce trén ban ddo Bong Duong va khu
viic kinh té€ Tay Nam Trung Qudc. Nudc ta hoi tu day
du céc yéu t6 khong chi d€ phit trién giao thong van
tai ma con s& hiiu tiém néing trong nén kinh t€ bién.
Dic biét, v6i tdng chiéu dai dudng bd bién hon 3.200

km, v6i dién tich chiém khoang 1.000.000 km? bién
Pong. Cac hoat dong kinh té, khoa hoc, du lich va
bao vé chu quyén trén bién ddo dong vai trod hét stic
quan trong. Hang loat cong trinh nhu cdu cang, gian
khoan, dudng 6ng dan diu, nha gian da va dang dugc
xay dung (Hinh 1). Cung lic phat sinh nhiing vdn
dé vé tham do, khao sat va thuc hién cidc nhiém vu
dudi nudc, ciu hd ctiu nan, truc vét... Vi vay nhiéu
mau AUV dugc nghién ciiu va phat trién tré thanh
mot trong nhiing nhiém vu cp thiét d€ ndm lgi thé
vé bién va tai nguyén bién hay phuc vu cho muc dich
quan su?, phong thit va do tham nhu: AUV Remus
100 clia Woods Hole Oceanographic Insitution® cé
thé lan sau 100m v6i thoi gian trén 10h & van tdc
2,3m/s. Lightweight AUV (LAUV)* dugc phat trién
tai dai hoc Porto hgp tac v6i OceanScan hoat dong
& do sau 20m, trong 8h véi van téc 1,5-2m/s. Au-
tosub6000 ctia Autonomous Underees Vehicle Appli-
cations Center hoat dong & d6 sau dén 6000m trong
30h vé6i van t6c 5km/h. Slocum Glider ché tao béi
Teledylnemarine khong st dung dong co ddy, c6 thé
hoat dong trong thoi gian dén vai thang. >

Qua®* ta thdy dugc nhiing uu va nhugc diém cta
robot & ché 40 AUV dugc thiét ké theo kiéu sti dung
dong co ddy va cich l4i d€ xoay chuyén t6t nhung lai
ton ning lugng cho viéc hoat dong trong khi robot &
ché d¢ glider? lai c6 nhung uu diém trong di chuyén

Trich dan bai bao nay: Hai C T, Huy T N, Phuong T T, Dién H M. Xay dung bé diéu khién cac ché dé lan
khac nhau cho VIAM-AUV2000. Sci. Tech. Dev. J. - Eng. Tech.; 3(S12):SI1114-S1128.
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Hinh 1: AUV dugc thiét ké iing dung trong linh vuc dau khi.

duodng dai tiét kiém ning lugng nhung bu lai cé
khuyét diém trong viéc xoay chuyén. Do d6, bai béo
s& dua ra moé hinh cdu tao mdéi ctia robot lin trong sy
két hop gitia ché 46 AUV sti dung dong co va canh lai
dé xoay chuyén va ché d6 glider nhdm tich hgp nhiing
uu diém cua hai dang; Péng thoi, mo phong ting suét
tac dong 1én vo va mit bich; nghién cuu, thiét ké cac
giai thuat diéu khién cho hai co cdu 1an néi: ché do
AUV va Glider; va thiét ké hé thong diéu khién cho
robot lan.

THIET KE ROBOT LAN

Cau tao robot lan

Thong s6 ki thuat thiét ké:

o Bién dang ngu 16i

e D0 sau t6i da 50m

e Vin tdc t6i da 2m/s

o Hoat dong lién tuc trong 2 gi¢

o Khoi lugng thiét bi 70kg

Céu tao ctia VIAM-AUV2000 bao gom cac chi tiét
(Hinh 2):

(1) Phan diu robot; (2) Phan than robot; (3) Phan
dudi robot; (4) Xy lanh; (5) Déi trong; (6) Mach diéu
khién; (7) Pin; (8) Xy lanh; (9) Canh duoi; (10) Thiét
bi déy.

Tinh toan bién dang va phan vé robot

Hau hét cac robot lan dang ngu 16i duya trén bién dang
Myring (hinh 3) v6i phan than hinh try, phan mai va
phéan duoi sé theo cong thic (1), (2).6

Bién dang phin miii ctia robot:

1 x—a
r(x)—i.d. 1—( a )
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1
2 (1)

Bién dang phan duoi ctia robot:

1 3d tan@ 2
r(x):a.d— 2 . }.(x—a—b) o
n d tanf (x—a—b)3
A2
Trong dé:

r(x): ban kinh mét cit ngang tai vi tri x.

d: dudng kinh 16n nhét trén mit cit ngang.

a, b, c: 14n lugt 1a chiéu dai phan mai, than, dudi cta
robot.

0: goc tai vi tri phan dudi duoi.

n: Tham s6 ma lam thay d6i bién dang mai tau.

Bang 1: Théng sé kich thuéc bao ciia robot

Thong s6 Gid tri

a 300 mm
b 1300 mm
c 330

d 250 mm
n 2

6 25°

Cac thong s6 kich thude cua robot va tham s6 n, 6
thiét ké dugc biéu dién trong Bing 1.7

Qua tim hiéu cdc mau AUV trén thé gisi cung véi
cac phuong tién hoat dong duéi nudc, dic biét la moi
trudng nudc bién, nhém quyét dinh lya chon vat liéu
nhdém hgp kim T6 - 6061 véi co tinh cho & Bang 2.6
Phan tich phén ti hiiu han bing module Simulation
trong phan mém Unigraphic NX véi vo robot day
4mm, dai 800mm, dudng kinh ngoai 250, 2 ddu c6
dinh bang vach ngan, dp lyc nudc 0,5MPa & do siu
50m (hinh 4). Két qua m6 phong (hinh 5, 6) cho thay
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Hinh 2: C4u tao cla robot l3n.

Hinh 3: Bién dang Myring

Bang 2: Co tinh nhém hop kim T6 - 6061

Co tinh
P bén kéo (MPa) Ung suét chay (MPa)
>310 >270

Ty 1é kéo Hé s6 dan nhiét (BTU hr.ft.°F)

10% 1160

ung sudt t6i dalén vola 14,94 MPa << [oc] =275 MPa,
bién dang t6i da 0,0287mm.

Tién hanh phan tich bich nép robot véi bé day 3, 4, 6
mm ta thu dugc két qua (hinh 7a, 7b, va 7¢, Bang 3).
Nhu véy ndp c6 bé day 4mm phtt hgp véi yéu clu thiét
ké. Tuy nhién, véi nhu cdu g dit, bich nip robot con
chiu thém nhiéu nguén tai trong khac, nhu khéilugng
ctia cac thanh phéan trong hé théng,... Bing cich thém
cdc gan ting cling (hinh 8) va phan tich, ta di dén két
cdu bich nép tai vi tri cudi khoang trén ctia robot trong

hinh 8. Gid tri ting suft cuc dai la 48,84MPa, chuyén
vi t6i da 0,0577mm (hinh 9).

CAU HINH HE THONG PIEU KHIEN
ROBOT

Cau tao hé théng

Robot dugc két néi véi trung tim diéu khién dit trén

mdt nudc (trén by, trén tau me...) thong qua hé thong
khong day RE, GSM/GPRS va Sonar, c6 nhiém vu
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Hinh 4: Phan dau cé dinh va ap suat l1én vé AUV

Vst g x

{ (Siemlat san] POO.HUI_sim
el

s |_sm
Qﬁﬂse - Sl‘aﬂ': luah L Shm.- Step 1
Stress - Elemental, Von-Mises
Min : &.21‘. Nax 7494, Ms:rM’a
Deformation Disptmmn Noda! Magnitude
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Hinh 5: Trudng ting suat Von Mises |én thanh vé robot.

l i}ﬂluiﬂ\.ﬂ POO.Hullam.5im G x

Hinh 6: Bién dang déo trén than robot.
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L 0.202 7 n 55.00

Hinh 7: Ung su4t va bién dang trén ndp day 3mm, 4mm va 6mm.
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Bang 3: Gia tri (ing suat va bién dang téi da trén nap.

Chiéu day mit chin (mm)

3 175,8
4 125,8
6 65,94

Ap lyc t6i da tac dung (MPa)

Kich thudc bién dang t6i da (mm)
0,626
0,489

0,242

Hinh 8: Két cau bich nép robot dién hinh

s

Subcase - Stafic Loads 1 Static Step 1

msplacmnr Nodal, m;gmrm
Min : 0.0000, Max : 0.0577, Units = mm
Deformation : msp!acemnr -

I 0.0577

0.0529
0.04817
0.0433
0.0385
0.0336
0.0288
0.0240
0.0192
0.0144
0.0096
- 0.0048
b.gooo

(im]
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Srn!ss _ Flemental, Von-Mises

Max : 4&34 Units = HP-
Drfarmahan D@spla:emm!’ - Nodal
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44.77
4070
36.63
32.56
28.49
24,42
20.35
168.28
12.21
814

Magnitude

Hinh 9: M6 phéng ing suéat trén bich ndp robot

truyén 1énh diéu khién téi robot, truyén di liéu thu
dugc tu robot vé tram trung tim d€ quan i va ra lénh
diéu khién.

Két cdu hé thong diéu khién ctia robot dugc biéu dién
nhu Hinh 10. B¢ xt ly trung tdm cta robot st dung
mady tinh Conga PA3 c¢6 kha nang xu ly t6c do cao
cac thong tin dugc truyén vé, tao tién dé cho robot ap
dung céc giai thuat cdp cao vé dan hudng (Guidance)
va diéu khién (Control) d€ phuc vu tling yéu cdu vin
hanh cu thé. Hé thong thu thép dii liéu tit cdm bién va
diéu khién céc co cdu chdp hanh dugc thiét ké st dung

SI119

cdc vi diéu khién 16i ARM t6c dd cao (STM32Fx) va
dugc két n6i v6i nhau theo chudn truyén thong CAN
6 toc do truyén tin 1én dén 1Mbit. Ngoai ra, robot
con dugc trang bi hé thdng cac cam bién manh mé,
giup robot thu thép chinh xdc cdc thong tin vé trang
théi dang hoat ddng va moi trudng xung quanh dé
ti d6 hé trg cho viéc robot dua ra quyét dinh diéu
khién. Hé thdng cam bién bao gém: cam bién gbc
nghiéng (sai s6 < 2 d9), cam bién GPS/INS (sai s6 <
1m theo phuong ngang) st dung vi diéu khién trung
tam 1a STM32F7 véi t6c d¢ xti Iy nhanh va chinh x4c,



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 3(512):S1114-51128

cam bién van t6c DVL (sai s6 1% + 1mm/s), cam
bién do cao ddy bién (Alimeter) va cam bién d¢ siu
mit nudc (Pressure sensor). Dii liéu ti cdc cam bién
trén sé dugc thu thép thong qua board diéu khién
STM32F4 sau d6 dugc truyén 1én méy tinh trung tdm
béng chuiin CAN, rdi truyén 1én GUI d€ hién thi.

Hé théng dinh vi

Hé thdng dinh vi tich hgp GPS/INS (Hinh 11) dugc
nhom nghién ctiu phat trién, st dung thuét todn trong
b udc lugng goc xoay 3 truc gom 2 tdng, mdi tang la
mot bo loc Kalman mé rong. Bang 4 cho thdy sai s6
ctia hé théng & trang théi tinh, quay quanh trucx, y,
z, trang thai tinh chiu dnh hudng ti truong ngoai va
xoay quanh truc z chiu &nh hudng ti trudng ngoai.

Thiét bi day

Thiét bi d4y dugc nhom nghién ctu thiét ké st dung
co ché khép ndi tit d€ chdng thim va dugc thiét ké
c6 cdu tao vo nhom nhu Hinh 12 véi cdc thong s
ky thuat Bang 58. Thiét bi ddy dugc thiét ké 4p dung
cac giai thuat PID va Fuzzy, thi nghiém khao sat thiét
bi déy dugc thyc hién trong hé nuéc, cac két qua thi
nghiém dugc trinh bay trong Hinh 13.

PHUOGNG PHAP NGHIEN CUU DIEU
KHIEN LAN, KET QUA VA THAO
LUAN

M6 hinh hoéa

Theo Fossen®, mot robot lin v6i 6 bac tu do ¢
thé dugc biéu dién théng qua cic phuong trinh vi
phan phi tuyén s dung 12 bién trang thai gom
[*,3,2,0,0,y,u,v,w, p,q,r] nhu trong Hinh 14.

Khi d6 phuong trinh dong luc hoc ctia AUV nhu
Hinh 15.

bé dé dang kiém chiing kha nang hoat dong ctia bién
dang robot da thiét ké ta sé xay dung mot giai thuat
diéu khién ding PID va cdc chién lugc diéu khién lin
khéc nhau.

Robot dang hoat dong & ché do Glider

Trong Hinh 16, [z1,25] 1a khoang d6 sau hoat dong
mong mudn clia robot, dinh nghia sai s6 z, dé€ kiém
soat d§ sdu cling nhu trang thdi ctia robot dang la lin
hay néi. Bén canh d6 goi 0 chinh 1a khoang cach dé
bu cho phan quan tinh khi robot thay déi gitia hai qué
trinh 13n/néi.

Chién lugc diéu khién:

- Khi robot 1an thi ballast hut ddy nuéc va diéu khién
dé& géc pitch huéng xudng la -30°

- Khi robot n&i thi ballast nha hét nuéc va diéu khién
dé géc pitch huéng lén 1a 30°

Robot c6 st dung thiét bi day (ché dé AUV)
Ta dinh nghia mét vector ludn huéng vé d6 sdu mong
mudn z; (goi la LOS vector) va sai s6 z, nhu Hinh 17.
Khi d6 néu chon A 1a hang s6 thi c6 thé dé dang tinh
dugc goc 6, dé1ai robot dén do sau mong mudn.

Ta cé: 6; = arctan <%) trong d6 z, = z—2z4.

Chién lugc diéu khién: Do khi stt dung thiét bi ddy
thi viéc 1in va ndi clia robot cé thé dugc hoan toan
quyét dinh béi goc pitch, do d6 d€ don gidn hoéa viéc
diéu khién ciing nhu tiét kiém ning lugng, ta sé diéu
chinh hé ballast d€ ¢4 lyc n6i B cin béng véi trong luc
W. Goc pitch sé duge diéu khién theo 6, d€1ai robot
dén d6 sau mong mudn nhu da trinh bay & trén.

Do d4, thiét ké bo diéu khién PID cho géc pitch véi
caché s6 dugc chonla K, = 300, K; =40 va K; = 800.
Ta c6 két qua dap ting ctia m6 hinh robot lan nhu sau:

« Khi robot khong st dung thiét bi ddy (Hinh 18
va 19)

« Khi robot stt dung thiét bi ddy (Hinh 20 va 21)

Tu két qua mod phong thiy ring & ché do Glider thi
robot da dap ting dugc goc pitch ddt ra goc qua trinh
lén va néi la +30° ciing nhu giéi han vé tdm d¢ sau
hoat dong trong khoang tii 10m dén 40m so v6i mit
nu6ce (Hinh 18), tin hiéu diéu khién vi tri piston va
déi trong (Hinh 19) trong ché d6 nay cling khong cd
gai hay chuyén trang thai dot ngot. Con & ché do su
dung thiét bi ddy trong Hinh 20, robot cng dat dugc
d6 sdu mong mudn sau khoang 20s mdc du c6 vot 16
va tin hiéu diéu khién cta piston va vi tri ddi trong
(Hinh 21) khong c6 hién tugng bao hoa va gai, tuy
nhién diéu nay c6 thé chip nhan dugc do robot 1a d6i
tugng bac 6 c6 tinh phi tuyén cao con PID la b diéu
khién tuyén tinh, do d6 chét lugng diéu khién hoan
toan c6 thé dugc cai thién néu sau nay ta dp dung cac
giai thuét diéu khién phi tuyén. Qua d6, bd diéu khién
PID va chién lugc diéu khién da xay dung gitp robot
hoat dong tét, diéu nay chiing to tinh hiéu qua cta
bién dang va phén thiét ké ctia robot trudc doé.

KET LUAN

Bai bdo da trinh bay ciu tao clia robot lin khong
ngudi ldi, c6 kha nang 1an/néi 6 d6 su 50m bing co
cdu két hop gitia xy lanh va déi trong. Thong qua mé
phong ting sut, stt dung phuong phap phan tich phin
tt hitu han, m6 phong ting suét tic dong 1én thanh vo
v6i cac do day khéc nhau dé€ dua ra do day vo t6i uu
nhit, dm bao robot c6 thé hoat dong 6n dinh & d) sau
thiét k€. Nhiing két qua ma nhém nghién ctiu da dat
dugc trong viéc xay dung hé thong dién thong qua lua
chon cc cam bién, phan tl chdp hanh, thiét ké phan
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Hinh 11: B6 uéc lugng gbc xoay 3 truc.

Bang 4: K&t qua sai sé thuc nghiém chia hé théng.
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Experiment RMS error (deg)
¢ 0 0

STATIC 0.4055 0.0989 0.2977
TURN_X 0.2640 0.2892 0.3077
TURN_Y 0.4324 0.3495 0.3278
TURN_Z 0.6066 0.6297 0.5540
TURN_XYZ 0.5103 0.5013 0.7047
STATIC_MAG_EXT 0.3729 0.3529 0.7769
TURN_Z_MAG_EXT 0.4903 0.5509 2.7880
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Hinh 12: Thiét bj d4y cda robot.

Bang 5: Théng sé co ban cua thiét bi day.

Loai dong co Brushless DC
Cong sudt P(W) 600
Toc d6 (rpm) 1850
Do sau (m) 100
Luc ddy t6i da (kgf) 8
S8 canh chan vit 6
Nguén cung cép (Vdc) 48
Giao tiép CANBUS
FO BL:D c
60
50 =
% 40|
w
=2
E30r
20+
10}
0 L 1 A 1 I 1 -l 1 |
300 400 500 600 T00 800 900 1000 1100
Speedirpm)
BLOC
5000, ;
8000|
7000,
6000
5000/
4000|
3000/
1000/
600 1000 1100

700
speedfrpm]

Hinh 13: Biéu d6 thuc nghiém thiét bi day.
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Earth-Fixed Coordinate
System

Surge: u, X
Roll: p. K

Sway: v Y
Pitch: g.M
Body-fixed Coordinate
System o

Heave: w.Z
Yaw: nN

Hinh 14: Dinh nghia hé toa do va céac bién trang thai ctia robot.

cting, thiét ké, diéu khién dong co ddy khong chéiquét  TAI LIEU THAM KHAO

va xdy dung b uéc lugng géc nghiéng ba truc dé dam
bao kha ning hoat dong 6n dinh cho robot lan. Bén
canh dd, bai bdo con trinh bay moé hinh hoéa va xay
dung cac giai thuét diéu khién cho robot, md phong &
hai ché 0 AUV va Glider, khéo st tinh hoat dong 6n
dinh & ca hai ché d¢ va cling da trinh bay cac két qua
mo phong ma nhom da thuc hién.

LO1 CAM ON

Nghién ctu dugc hd trg bsi phong thi nghiém
Trong diém Qudc gia Diéu khién s6 va Ky thuat Hé
théng(DCSELAB), Pai hoc Bach Khoa va kinh phi
bdi Pai hoc Quéc gia Thanh phé H6 Chi Minh dudi
ma dé tai B2018-20b-01.

TUYEN BO XUNG POT LOI iCH

Nhoém téc gid xdc nhén bai bao nay khong c6 xung dot
lgi ich

PONG GOP CUA CAC TACGIA

Tran Ngoc Huy x4y thuat todn diéu khién va viét ndi
dung diéu khién

Chéu Thanh Hai thiét k& hé théng dién, mé6 phong
thuét todn diéu khién va viét ndi dung diéu khién
Ton Thién Phuong 1én y tudng thiét ké va viét noi
dung thiét ké

Huynh Manh Dién tinh todn, m6 phong bién dang vo
va viét ndi dung mém phong
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3

Vé phai ctia (3) 1a tong cac thanh phan ngoai e tac dong 1én robot, theo [10] bao gom:

DX, =Xkt Zwq+Zg —Tyr—Yr'+ Xy + X, ulul+ X, + X,

Z T = Y Yle X g — Z gvp— Zebq+Yys +};MV

D2, = Zghet Zfe X g + Yyp+ Ygp+Z s + Z, wiW|+ Z, Hg|g|+(2 +Z

Z K, =Kot (Z4— Yﬁ:]wv+(lZ#+Yﬁ;] Vg — (Z£+ };]u r+( 11'&]9? + K,
= Kvalp |P | i Kprop

D M = Z oot M (Z X o) uw—Yap+ (Ko No)ip—Zgiq + Mg + M, wlw|
+ M, qlg|+ (M + M, Juw+ M, ug

Z N, = Ngft N (_X&— Y&‘]uv+ Zgvp— (Kﬁ—ﬂ'f‘g;] Pg+Tr+ Ny + Nyvy
+ N7 [r|+ N, v+ N, )

Vi

+YyMr|r|+Y v+ ¥

il

Int‘,]1.rb1,+25 ug

trong do:

Xys =—(W—B)sinéd

Yo =(W —B)cosfsin g

Zon =[W—BJC056‘COS¢

K= [}'GW—}'EBJ cosgcosé—[zGW—zEﬂ) cos&sin @
Mgy =—(zW — z5B)sin 6 — (x5 —x3B ) cos Bcos ¢
Nys = (3 —x;B)cos Osin p+(y IV — v, B)sin 8

®)

X,,,-K,,, : 14 luc vi moment sinh ra béi thiét bi day

X,.Y,.N;:la luc va moment cua banh lai

Hinh 15: Phuong trinh (3), (4) ' va (5)

{e} ¥ Mat mirge

Qué trinh néi

Hinh 16: M6 t cac tham sé trong qua trinh 13n/ndi cia AUV.
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Mat mroc

Hinh 17: Dinh nghia cac bién va vector LOS trong qua trinh di chuyén ctia robot

800 900 1000

300 400 500 600 700 800 900 1000

0 100 200
Time(s)

Hinh 18: D6 thi vi tri theo phuong x, d6 sdu z, van téc u va goc pitch 6.
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X _(cm)

Hinh 20: Dap tng d6 sau va goc pitch clia robot (nét dut: gia tri dat, nét lién: gia tri mé phéng).

degree

I Il ' i L L L L L

100 200 300 400 500 600 700 800 900

Time(s)

1000

Position of Moving Mass

~ ~ —

b = = =

" " " s s s 1 " I

0

100 200 300 400 500 600 700 8O0 900

Time(s)

1000

Hinh 19: D4p Uing vi tri piston va déi trong trong qua trinh di chuyén.

-50 |

-100

Depth
= = =Desired
Simulation
10 20 30 40 50 60 70 80
Time(s)
Pitch angle

’
’ = = =Desired
s —— Simulation

L ' ' ' L L L |

10 20 30 40 50 60 70 80
Time(s)

SI126



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 3(512):S1114-51128

0 100 200 300 400 500 600 700 800 900 1000
Time(s)
Position of Moving Mass

p 2 ”

0 100 200 300 400 500 600 700 800 900 1000
Time(s)

Hinh 21: D4p (ing vi tri piston va ddi trong trong qua trinh di chuyén.
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ABSTRACT

This paper presents a new form of the autonomous underwater vehicle with a built-in subsystem
of cylinder and counterbalance to support floating and diving, the electrical and mechanical sys-
tem is built-in a modular form for easy integration and disassembly - mounting and expanding the
system. In particular, show optimal calculation for diving robot's profile, simulating stress, defor-
mation impact on the profile of the robot to select the hull's material and thickness to make sure
the robot is durable and steady at a depth of 50m. The paper also presents advantages of hybrid
design between traditional AUV which uses propeller and rudder to turn and glider using coun-
terbalance and cylinder to dive. In addition, the design of the control system for the robot is also
mentioned and clarified through the selection of sensors, actuators, designing electrical circuit, de-
signing 600W thruster and tri-axis rotation angles estimator for stable operation of the robot at a
depth of 50m. In addition, the paper also presents the dynamic model of the diving robot VIAM-
AUV2000, from which, builds, simulates and applies controller for diving robot in two main forms:
using thruster (AUV mode) and not using thruster (Glider mode).

Key words: AUV, structure of diving/ floating, waterproof, thruster, tri-axis rotation angles estimator
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	Hệ thống định vị
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	Đóng góp của các tác giả
	References


