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Tom tat

Khdc véi loai Robot néi tiép (Serial Robot), Robot song song (Parallel Robot) c6 nhiing wu diém vuot tréi nhu
do cimmg viing, khd ndng thay doi vi tri va dinh hudng linh hoat, do chinh xdc va on dinh cao, v. v.. dugc iing
dung trong nhiéu linh vic. Bai bdo gidi thiéu loai Robot song song - Parallel Robot c6 cdu triic khép kin dugc
tao bdi 6 chdan va diéu khién doc ldp. Tuy nhién néu dung nhitng phuong phdp diéu khién thong thuong thi
tinh ddp iing ciia robot sé chdm. & ddy, chiing téi trinh bay két qud nghién citu vé bo diéu khién song song két
hop voi gidi thudt diéu khién song song dé’lam ting tinh ddp ting va linh hoat cho Robot.

Abstract

Different from many Serial Robots, Parallel Robot has some advantages such as: rigidity, changing position
ability and flexible navigation, accuracy and high stability... They are applied in a lot of fields. The Paper
introduce the Parallel Robot with closed-loop structure constructed by 6 dof and controlled independently.
However, if we use the control medthod as usual the respond of robot will slow. Hereby, we talk about the
research results about the Parallel Controller compacted with Parallel Algorithm in order to increase the
respond and flexibility for Robot.

1. PAT VAN PE

Ngay nay, cic ky thuat Robot v6i su ho trg cia may tinh da dap tng duoc do chinh xéac
cao, thoi gian thu nhan va xtr 1y cdc tin hiéu nhanh choéng, tin cdy, da lam tang nang suat
lao dong, han ché cic tai nan va doc hai cho con nguoi, v. v... Tuy nhién véi loai Serial
Robot hién nay trong rat nhiéu linh vuc di boc 10 6 nhitng nhugc diém nhu tinh linh hoat
thap, toc do xtr Iy va kha nang dap tng khong cao, do cing viing ciing nhu tinh chinh xac
chua dam bao. D€ khic phuc phan nao cdc khuyét diém trén mot loai Robot mdi ra doi dé
1a Parallel Robot.

Serial Robot 1a loai Robot lién ti€p c6 két cdu hd duoc lién két véi cac khau dong hoc va
duoc diéu khién tuin tu hodc song song. Khic han véi Serial Robot, theo J-P. Merlet,
Parallel Robot 1a co céu vong kin trong d6 khau tic dong cudi dugc lién két dén nén bai it
nhét hai chuéi dong hoc doc 1ap. Trén hinh 1 gidi thiéu mot loai Parallel Robot .

Hinh 1: Mot loai Parallel Robot



Do nhu cdu cta thuc t€, Parallel Robot da phat trién theo nhiéu huéng khéc nhau nhu:

- Theo bac tu do Parallel Robot ¢6 thé c6 3, 4, 5 hoidc 6 bac tu do.

- Theo van t6c dich chuyén c¢6 cdc loai van t6c trung binh va van toc cao (v /5m/s)

va con nhiéu kiéu phan loai khic nita.

Tuy nhién nhin chung tat c& céc loai Parallel Robot déu c6 nhiing wu diém nhu: kha nang
chiu tai cao, gia toc 16n, do cung viing co khi cao, khoi lugng dong thap, tn so riéng cao,

két cau don gidn va cdc co cau chap hanh déu c6 thé dinh vi trén tim nén

V6i nhitng wu diém trén, Parallel Robot di duoc ting dung trong rat nhiéu linh vuc nhu: Y
hoc, thién van hoc, trac dia, cac mdy cong cu, v.v.

Parallel Robot 12 chudi nhiéu khau khép kin cho nén né hét stc da dang va diéu khién rat
phiic tap, dé thuc hién mot tac dong diéu khién cho khau dong hoc cudi, cac khau dong hoc
phai duoc diéu khién dong thoi. Day 1a mot doi hoi khé khan cho thiét k& bo diéu khién.

2. BO PIEU KHIEN SONG SONG

Nhu di gi6i thiéu, dé thuc hién viéc diéu khién cho Parallel Robot, cin c¢6 mot bo diéu
khién sao cho ddm bao duoc tinh déng thoi, kha niang nhé va quén 1y tiing khau dong hoc
doc lap. 0 day, ching toi gi6i thiéu mot bo diéu khién dung cho Parallel Robot ¢6 6 bac tu
do (hinh 2).

Mady tinh
Khéi diéu khién Khéi diéu khién
dong hoc khau 1 I dong hoc khau 4
Khoi diéu khién trung tam
Khéi diéu khién Khéi diéu khién
dong hoc khau 2 dong hoc khau 5
Khoi mach
khuéch dai cong suat
Khoi diéu khién Khéi diéu khién
dong hoc khau 3 dong hoc khau 6

Hinh 2: So d6 khoi ctia bo diéu khién Parallel Robot

Bo diéu khién Parallel Robot 1a hé thong phic tap, gdm mot tap hop cac phan tir xir Iy doc
lap lién lac v6i nhau bang cach trao doi cac thong tin. Mdi mot bo xtr 1y doc lap s& thuc
hién mot loat céc chi thi ctia chinh né va lam viéc trén mot tap cac di liéu riéng biét.

Gi6i thiéu cac phuong phap diéu khién song song
Cac nghién cttu da dugc trién khai nham tim ki€ém phuong phép tao ra nhiing chuong trinh

c6 thé thuc thi dong thoi trén nhitng chuong trinh song song. C4c nghién ciu trién khai viéc
song song hoé c6 thé dugc phan thanh 4 mic :



- O miic ting dung: Cic chuong trinh duoc thuc thi dong thoi trén nhitng bo xur 1y khéc
nhau hoic nhitng mdy khéc nhau va c6 thé c6 su trao déi thong tin 14n nhau. Ching thuc
hién viéc phan phoi cac ting dung cho cac bo xur 1y theo khong gian va tham chi theo thoi
gian. O mic ndy, mdi chuong trinh ting dung vén thuc thi tudn tu.

- O mitc chuong trinh: Ngudi 1ap trinh s& tim kiém giai thuat c¢6 thé thuc thi dong thoi cho
van dé€ can giai quyét. Do do, trach nhiém song song hoa chuong trinh s& do nguoi 1ap trinh
thuc hién. Bang tu duy clia con ngudi cting nhu tity theo diac thit cia méi bai todn, ngudi 1ap
trinh c6 thé tim ra c4ch thic song song hod khdc nhau sao cho chuong trinh c¢6 thé thuc thi
dong thoi mot cach hiéu qua nhat.

- O miic phat biéu: Chuong trinh dich s& dam nhiém vai trd song song hod chuong trinh. N6
s€ tim ki€m trong mot chuong trinh tuan tu tir nhitng kha nang song song hod, thuc hién céac
bién d6i dé tao ra ma chuong trinh song song, sinh thém cic ma déng bo va trao doi thong
tin. Uu diém chinh clia mic nay la khé khan ctia ngudi lap trinh duge gidm nhe va chuong
trinh c6 tinh linh hoat va ¢ thé 4p dung trén nhitng mo hinh mdy khac nhau vi chuong
trinh dich s€ thuc hién viéc tao ma thich hop cho mé hinh may ma né dang dich sang.

- O mitc 1énh méy: Céc bo xir Iy s& tim cach thuc hién nhiéu 1énh may dong thoi theo cic
co ché khac nhau.

Qua phan tich kha nang cong nghé va tinh kinh t&, chiing t6i lua chon phuong phap gia lap
song song tir mdy tinh & mitc chuong trinh.

Thiét ké b diéu khién song song

Bo diéu khién song song dugc thiét k& dua trén giai thuat gia 1ap song song tir mdy tinh va
giao ti€p v6i mdy tinh thong qua Slot chudn ISA. Tir d6 dé dam béo tinh nhé va kha niang
quan ly cac khau dong hoc doc lap thi Gng véi timg khau yéu cdu phai c¢6 dia chi riéng,
ngoai ra phdi c6 kha niang md rong port diéu khién va gidm sit qua trinh diéu khién.
Chiing t6i da lua chon IC 8255 1am nhiém vu quan 1y va lap trinh diéu khién ciing nhu x4c
dinh 6 dia chi port va diéu khién cho cdc khau dong hoc (hinh 3).
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- Tinh m6 rong nham dat dugc van dé quan trong 1a cai dat chuong trinh mot 1an, nhung
c6 thé hoat dong trén cdc hé thong khac nhau khong phu thudc vao s6 processor. Noi
céch khéc, chuong trinh c6 thé cai dat ma khong quan tam dén s6 processor s& thi hanh.

- Tinh cuc b dugc thoa man thi chi phi cua thuat gidi giam dang ké boi viéc truy cap dén
dit liéu cuc bo xay ra thuong xuyén hon viéc truy cap dén dit liéu & xa.

- Thudc tinh modularity duoc mong doi giong vé6i su mong dgi trong 1ap trinh tuan tu.
Pay chinh Ia su phan chia ctia nhitng thuc thé phic tap thanh céc thanh phan don gian
hon.

Phuong phép thiét k& giai thuat gia 1ap song song c6 thé dugc xay dung nhd mot tién trinh
thi€t k& tong quat qua 4 giai doan riéng biét :

- Su phan chia: Viéc tinh toan dugc thuc hién trén nhiing vung dit liéu nhd hon va cac
thao tic duoc dua vé thanh nhitng nhiém vu nho hon.

- Su thong tin: X4c dinh céc céu tric va thuat gii truyén thong gitta cidc nhiém vu dé c6
su hoat dong phu hop.

- Su két hop: Nhiém vu va céc cdu trdc truyén thong duoc xdc dinh trong hai giai doan
dau dugc danh gia doi véi nhitng yéu cau clia viéc thuc hién va chi phi cta viéc cai dat.
Néu can thiét, nhitng nhiém vu két hop lai dé€ c6 nhiing nhién vu 16n hon tir d6 tang hiéu
sudt thuc hién hoac giam chi phi cta thuat giai.

- Su sap xép: Mbéi nhiém vu dugc gan dén mot processor sao cho tan dung t6i da s6
processor va t6i thiéu vé chi phi truyén thong.

Nhiing dic tinh dugc yéu cau cho viéc thiét ké cdc giai thuat song song va dong thoi 4 giai
doan trong phuong phap thiét k€ giai thuat gia 1ap song song la co s& cho viéc thiét k&
chuong trinh diéu khién gia lap song song dugc ing dung cho mo hinh song song Parallel.
Robot. Chuong trinh diéu khién giai 1ap song song duoc thiét k€ trén nhitng tng dung véi
mdi miic tng dung 1a mot chuong trinh diéu khién cho mot co cAu chap hanh nham thuc
hién mot tic vu ¢6 lién quan, d6 1a thay doi chiéu dai chia cic chan nham dinh huéng, vi tri
clia tdm di chuyén trong khong gian.

Trinh tu cdc budc tién hanh cho viéc thiét k& chuong trinh diéu khién gia lap song song
theo co ché phan chia thoi gian thuc nhu sau:

- Xay dung mo hinh todn hoc nham xéc dinh thoi gian thuc yéu ciu cua ting Gng dung

- Kiém sodt hé thoéng cic dit liéu lién quan dén ting miic tng dung va dong thoi t6 chiic
sip x€p trinh tu yéu ciu cuia mdi mic ng dung

- Xéc dinh bit dia chi tuong tng vdi trinh tu yéu ciu cia moi mic tng dung
- Tién hanh phan chia khe thoi gian tuong tng véi trinh ty yéu ciu ctia moi mic ing
dung, nhim dép ting kha niang song song ho4 céc chuong trinh diéu khién clia méi mitc

tmg dung.

Giai thuat diéu khién gia lap song song dugc trinh bay trén hinh 4.
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Hinh 4: Giai thuat diéu khién gia lap song song
4. KET LUAN

Chiing t6i da trién khai ché tao bo diéu khién Parallel Robot va qua qua trinh nghién citu 1y
thuyét ciing nhu thuc hién mot s6 thir nghiém bo diéu khién Parallel Robot hién dang duogc
ting dung dé diéu khién mo hinh HEXAPOD-2001. Két qua l1a ban dau da chang to né c6
kha nang dam bdo tinh gid lap song song, quéan ly duogc céc khau dong hoc doc lap, tinh 6n
dinh va nang cao duoc kha nang dap tng thoi gian thuc trong qud trinh diéu khién Parallel
Robot.

Huéng nghién citu phét trién ti€p tuc 1a nang cao tinh én dinh, kha nang dap Gng thoi gian
thuc va k¥ thuat lap trinh gia 1ap song song cla loal bo diéu khién nay va ting dung trong
céc mo hinh Parallel Robot khéc hién dang duoc trién khai tai Bo mon Co Dién Tt — Khoa
Co Khi - Dai hoc Biach Khoa TP. H6 Chi Minh.
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