Két qua nghién ctru nay gop phan vao viéc ché tao cac thiét bi ty dong mang thuong hiéu
Vimaru phuc vu cdng nghiép dong tau Viét Nam. Tuy nhién chiing ta can b sung chtrc nang moi
cho hé thong, nhw: Tw dong kiém tra sy hoat déng cta hé thdng bom va cac van dién tur.
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NGHIEN Cl’U XAY DUWNG MO HINH TAY MAY ROBOT
SU’ DUNG PIEU KHIEN MO’
RESEARCH ON IMPLEMENTING ROBOTIC MANIPULATOR
BASED ON FUZZY LOGIC CONTROL

TS. TRAN ANH DUNG
Khoa bién — BDTTB, Trwong PHHH

Tém tat

Bai bo nay dé cap dén van dé thiét ké, xay dung mé hinh véat ly tay may Robot mét bac
twr do va hé théng diéu khién vj tri theo quy dao dét truéc st dung logic mo trén phén
mém Matlab-Simulink két hop véi Card PCl — 1711 cda héng Advantech, trong d6 céc
thong sé cua bé diéu khién duoc chinh dinh trong mién thoi gian thuc. Bé diéu khién téng
hop duoc da dap éng tét cac chi tiéu chét luong déi véi mét déi tirong phi tuyén manh va
chiu dnh hwéng cda luc trong trirong ma cac bé diéu khién kinh dién té ra khéng cé hiéu
qua.
Abstract

This article refers to design, implementing issues of one degree of freedom robotic
manipulator and a position control system according to preset orbits on fuzzy logic toolbox
of Matlab-Simulink software with PCI - 1711 Advantech card, in which the parameters of
the controller are adjusted in real time domain. The synthesized controller has satisfied
the quality criteria for a strongly nonlinear plant and influenced by the gravitational force
that the conventional controllers proved to be ineffective.

1. bat van dé

Hién nay van dé tw dong hod san xuét cé vai trd dac biét quan trong trong cac nganh cong
nghiép khac nhau. Muc tiéu ng dung ky thuat Robot trong céng nghiép 1a nhadm nang cao ning
Suat, nang cao chét lwong va kha nang canh tranh clia sdn phdm, déng thdi cai thién diéu kién lao
dong. Sw canh tranh trén thj trwérng dat ra mot van dé thoi sw 1a lam sao dé hé théng tw déng hoa
san xuéat phai c6 tinh linh hoat nham dap (ng v&i sy bién déng thuwdng xuyén cuda thi trwdng.
Robot c6ng nghiép la bd phan ciu thanh khéng thé thiéu trong hé théng san xuét tw dong linh hoat
dé. Gan nlra thé ki c6 mat trong san xuét, Robot céng nghiép da c6 mét lich st phat trién manh
mé. Ngay nay, Robot céng nghiép dwoc ding réng rdi & nhiéu linh vuc san suét. Diéu dé xuét phat
t nhirtng wu diém co ban cua cac loai Robot d& dwoc lwa chon va duc két qua nhiéu ndm &ng
dung & nhiéu nuéc.

O nuwéc ta, trude nhitng ndm 1990 hau nhw chwa du nhap vé k§ thuat Robot. T&» ndm 1990
nhiéu co s& cdng nghiép da bat dau nhap ngoai nhiéu loai Robot phuc vu céc viéc nhw thao I1&p
dung cu cho cac trung tdm CNC, |18p rap céc linh kién dién tt, han vé xe 6 t6, xe may va phun phu
bé mat... C6 nhirng noi da bét dau thiét ké ché tao va lap rap Robot. V&i nhitng y nghia to Ién cla
Robot céng nghiép, chac chan nganh cong nghiép ché tao va ng dung Robot s& phat trién rat
manh trong twong lai. Ngoai ra van dé diéu khién tay may, canh tay Robot ciing |a mét linh vuc
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can quan tam. Van dé nay da dwoc nghién ciru & nhiéu noi trén thé gi¢i va da cho ra doi nhirng
s&n phadm &ng dung, tuy nhién viéc ap dung ly thuyét diéu khién hién dai d& nang cao chét lwong
cho hé thdng 1a mot van dé can nghién ctru va ché tao, dap (rng nhu cau cla thj trwdng cac thiét bj
tw dong hoéa hién nay.

Noi dung clia bai bdo dé& cap dén van dé thiét k& ché tao mé hinh tay may mét bac ty do
ciing hé théng diéu khién vi tri theo qui dao dat trwdc sir dung phwong phap diéu khién mé xay
dwng trén phan mém Matlab-Simulink va card ghép ndi may tinh.

2. M6 hinh vat ly tay may moét bac twdo

Cho hé théng tay may mot bac tw do dwoc biéu dién trén hinh 1. Gia s tay may c6 tdm lam
viéc la ttr 0° (Vi tri thang dirng phia dwdi) dén 180° (vi trf thdng dng phia trén khi quay cung chiéu
kim ddng hd) va dén -180° (vi tri thang dirng phia trén khi quay ngwoc chidu kim ddng ho). Pac
tinh déng lwc hoc clia tay may dwoc miéu ta bdng phuong trinh [1]:

(J +mI?)&t) + B.gt) + (ml + M.I,)g.sinp(t) = u(t) (@)

Trong do: u(t) — md men tac dong Ién truc tay may; ¢(t) — géc quay cla tay may; J — md

men quén tinh cla tay may; M — khéi lwong tay may; m — khéi lwong cla vat; | — chidu dai tay may;

l.— khoang céach ti trong tam canh tay may dén truc quay; B — hé s6 ma séat nhét; g — gia téc trong

trwdng. Sw xuat hién cta ham sin trong phwong trinh (1) 1am cho tay may tré thanh déi twong phi
tuyén, gay khé khan cho qua trinh xay dung hé diéu khién.

L

Hinh 1. Tay may mét bdc tw do.

Poéng co truyén déng dwoc chon la déng co dién 1 chiéu kich t&» bdng nam cham vinh ciru.
Phwong trinh can bang dién 4p phan tng dong co' ¢c6 dang:
U=R,I+E=R,I +k.oi 2
Trong do: U — dién ap phan &ng; | — dong dién phan &ng; R, — dién tr& phan tng; E — stre
dién doéng phan ng; w — van téc goc cla truc tay may; i — ti sO truyén tlr truc déng co dén truc tay
may; ke — hé sb phu thudc vao két cu ctiia may dién. Khi dé dong dién phan (rng dwoc tinh bang
cbng thre:

I =(U —k,0i)/R,
M6 men quay trén truc tay may sé co dang:
M, =k,.Li

Luc nay két hop véi phwong trinh (1) ta ¢6 phwong trinh can bang mé men trén tryc tay may
sé c6 dang:

&) = &(t) =[M,, - B.o(t) - (ml +M.1)g.sinp®]/(J +ml?) 3)

Muc tiéu diéu khién dat ra la phai lam cho tay may quay dén dang vi tri dat (goc dat) va
dwrng lai & d6, lic nay déng co van phai “ndm dudi dién” dé tao ra mé men (lyc) can bang véi lwc
tac déng vao tay may do trong lwc clia né tao ra. Nhw vay bai toan diéu khién la téng hop cla 2
qua trinh diéu khién vi tri va diéu khién lwc.

Tap chi Khoahoc Cong nghé Hang hai S6 31 —8/2012 8



Hinh 2. Mat trwéc cda mo hinh vét ly Hinh 3. Mdt sau cda m6 hinh vt ly

véi canh tay may mét bdc tw do. v&i déng co’ truyén déng va cam bién géc quay.

3. Thiét ké bo diéu khién me

Dé c6 thé didu khién tay may di chuyén theo tin hiéu dat, bai bao dé& xuét siv dung bo diéu
khién m&. Bo diéu khién mé ban chét c6 tinh phi tuyén nén thich hop dé didu khién cac dbi twong
phi tuyén, ddng thoi tich hop dwoc cac kinh nghiém didu khién thu dwoc trén thye té. Do mé hinh
tay may khong cé khau tich phan ly twéng nén c6 thé st dung bod didu khién mo P, trong d6 2 tin
hiéu vao |a sai léch goc (E) va vi phan cla sai léch (DE), 1 tin hiéu ra la vi phan cda tin hiéu diéu
khién (DU). Mot bo diéu khién mé c6 thé dé dang xay dwng trén phdn mém Matlab bang cau lénh
fuzzy. Sau khi tao ctra sd bang cau I&nh nay, tién hanh chon bd diéu khién m& Sugeno [2], sau d6
chon cac ham thugc cho 2 bién dau vao véi sé luong la 5 biéu dién cac gia tri ngdn ngir: NB
(Negative Big), NS (Negative Small), ZE (Zero), PS (Positive Small) va PB (Posmve Big); tiép theo
chon cac ham thudc cho 1 bién dau ra & cac hdng sé véi sb lwong la 7 biéu dién cac gia tri ngon
nglr: NB (Negative Big), NM (Negative Medium), NS (Negative Small), ZE (Zero), PS (Positive
Small), PM (Positive medium) va PB (Positive Big). Viéc lwa chon sb luong, dang va toa dd cac
ham thudc hoan toan dya trén co s& thwc nghiém trén ddi twong thwe. Cac ménh dé hop thanh
(tébng cong 25 luat) clia bd diéu khién m& Sugeno dwoc thwe hién theo bang sau:

E
DU

NB NS ZE PS PB

NB NB NB NM NS ZE

NS NB NM NS ZE PS

DE ZE NM NS ZE PS PM
PS NS ZE PS PM PB

PB ZE PS PM PB PB

3. Xay dwng chwong trinh diéu khién tay may trén mién th&i gian thuc

May tinh
Card Advantech KHUECH DAl (T:AY '\SéY
N am plen
PCI-1711 CONG SUAT 960 Uty

Hinh 4. So'dé két néi phan cing hé théng.
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M6 hinh vat ly cia hé thdng diéu khién tay may dwoc két ndi nhw hinh 4. B6 khuéch dai
céng suat nhan tin hiéu diéu khién tlr may tinh qua card ghép ndi Advantech PCI-1711 rdi cip
nguén cho déng co' dé quay tay may. Cam bién gdc quay chuyén dbi gia tri goc quay cla tay may
thanh tin hiéu ap qua card ghép ndi dwa t&¢i may tinh xt ly. Chwong trinh diéu khién tay may trén
mién th&i gian thue dwoc xay dwng bang phan mém Matlab-Simulink nhw trén hinh 5.
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Hinh 5. Chwong trinh diéu khién tay may trong ché dé thoi gian thuec.

Hé diéu khién st dung bo diéu khién m¢ Sugeno gbm 2 dau vao, 1 dau ra dwoc xay dwng &
trén va lam viéc trong ché dd thoi gian thwe. Nguyén ly 1am viéc cia hé nhw sau: Khéi “Analog
Input 1" qua card ghép ndi Advantech PCI-1711 nhan tin hiéu t& cdm bién goc quay cta tay may,
cho tin hiéu qua bd loc “Filter 1" dé gidm nhiéu va déng vai tro 1a tin hiéu phan hdi géc quay déng
thoi dwa ra db thi dé quan sat; Khéi “Analog Output 1” nhan tin hiéu diéu khién cta chwong trinh
va qua card ghép ndi Advantech PCI-1711 dwa dén bo khuéch dai cong suét, dau ra cua bd
khuéch dai cong suét ti |é thuan v&i tin hiéu diéu khién va cip ngudn cho déng co; Bo diéu khién
mo nhan tin hiéu sai léch giba géc dat va goc thwc va tin hiéu vi phan cla sai léch, tao ra tin hiéu
diéu khién; Khéi “Analog Output 2” |am nhiém vu cép tin hiéu diéu khién dé dao chiéu dong co;
Khdi hién thi “GOC QUAY” vé db thj trong ché do thoi gian thuc.
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Hinh 6. Két qua thuc nghiém trén md hinh tay may.

Trén hinh 6 la két qua thwc nghiém trén hé théng thwe dwoc |4y ra tir d6 thi cla chwong
trinh diéu khién &ng véi cac goéc dat 1a 0, +30, -30, +45, -45, +60, -60 dd. Trong hinh vé thi dwéng
lién nét la goc quay cuia tay may, dwdng dit nét la goc dat cia chwong trinh.

T két qua thuc nghiém co thé thay réng, géc quay cla tay may luén dwoc I&p lai nhw goc
dat va sau d6 gilr khong ddi, bat ké goc dat c6 cac gia tri khac nhau dan dén trong luc cla tay may
sé& khac nhau. Nhw vay chuong trinh diéu khién da hoan thanh nhiém vu dat ra.
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5. Ket luan

Viéc xay dwng md hinh vat ly tay may mét bac tw do v&i hé thdng diéu khién vi tri st dung
logic m& da cho cac két qua mong mudn. M6 hinh nay c6 thé dung trong phong thi nghiém dé
hwéng dan sinh vién. Hwéng phét trién cha dé tai la xay dwng mé hinh tay may nhiéu bac tw do
trong phong thi nghiém. Thiét bi phai dwoc xay dung theo chuén céng nghiép véi hé théng diéu
khién sb dung vi x& ly hoat déng déc 1ap, khéng phu thudc vao may tinh.
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CO SO KHOA HOC DANH GIA KE HOACH TONG THE PHAT TRIEN
HE THONG GMDSS
THE SCIENTIFIC ASSESSMENT OF GMDSS'S MASTER PLAN

TS. TRAN XUAN VIET
KS. TRUONG THANH BINH
Khoa Dién — BDTTB, Trwong DHHH
TOm tat
IMO da phan chia cac ving chay tau trén thé giéi thanh bén ving théng tin bién A1, A2,
A3 va A4. Ké hoach phat trién cac ving thong tin bién da dwoc cac nudc thanh vién IMO
cht trong xay dung trong mét quy hoach téng thé hé théng GMDSS. Bai bao nay trinh bay
céc co sé khoa hoc danh gia ké hoach téng thé phat trién hé théng GMDSS véi diF liéu
cép nhét téng thé va cta mét sé nude dién hinh trong dé cé Viét nam.
Abstract
IMO have partition all shipping regions in the worlds off four Sea-areas Al, A2, A3 and
A4. The Master Plan of GMDSS and development plan of Sea-areas Al, A2 was the
focus of IMO and all countries had marines esteem. This paper presents the legal basis
and technical basis to determined distance Sea-areas Al, A2 and analysis with updated
data on the development plans of some typical countries including Vietnam
Key words: Maritime Communications.

1. Gi&i thiéu chung

1.1. Khai niém vé cac viing théng tin bién trong hé théng GMDSS

GMDSS (Global Maritime Distres and Safety System) - Hé théng thdng tin an toan va ctu
nan hang hai toan cau - dwoc Té chirc Hang hai quéc té (IMO) dé xwdng va phét trién, véi sw
tham gia cla cac quéc gia thanh vién va sy hop tac cla té chire qubc té khac nhw: Lién minh Vién
théng quéc té (ITU),Td chire thong tin di dong qudc té (INMARSAT), Hé théng vé tinh tro' gitp tim
kiém ctru nan (COSPAS - SARSAT)...

CAc chirc nang théng tin ciia GMDSS ¢6 thé phan 1am ba nhém :

- Théng tin phuc vu muc dich tim kiém va ctu nan trén bién.

- Thong tin phuc vu muc dich an toan hang hai.

- Thong tin phuc vu muc dich thwong mai,khai thac va quan ly déi tau.

GMDSS dam bao thdng tin hang hai toan cau véi sy phan chia thanh 4 ving théng tin bién
nhw sau:

-Ving Al la vang bién dwoc pht séng béi it nhat mét dai ber VHF - thoai, ¢6 trye canh béo
déng lién tuc bang phwong thirc DSC.

-Vung A2 l1a vang bién ndm ngoai A1, dwoc phi séng bdi it nhat mét dai bé' MF - thoai, co
triwc canh bao déng lién tuc bang phuong thirc DSC.

-Vong A3 la vang bién ndm ngoai cac Vung A1 va A2, dwoc phl séng béi cac vé tinh dia
tinh trong hé théng INMARSAT. Ving phi séng cla cac vé tinh théng tin dia tinh trong khoang ttr
70 Vi d6 bac dén 70 vi do nam.
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