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Tém tit

Giam sat va diéu khién cac hé thong thoi gian thyc qua mang Internet la van d¢ dang nhan dugc nhiéu sy quan tdm nghién clru
gan day nho kha nang mé ra nhing (mg dung méi cho cudc song hién dai nhu phong thi nghiém ao, hé thong y té tir xa, hé thong
diéu khién cac thiét bi tir xa... Trong bai bdo nay, chung toi trinh bay mot hé thong phan tan sir dung kién trac truyen thong
CORBA (Common Object Request Broker Architecture) cho phép chwong trinh khach c6 thé triéu goi cac 1énh diéu khién mot
robot di dong qua mang Internet ma khong can phai quan tim cac 1énh d6 dugc cai dit & dau, bang ngon ngir lap trinh gi va trén
hé diéu hanh nao. Diéu nay gitip khic phuc nhuge diém cua da s6 hé théng diéu khién qua mang Internet hién nay thuong chi
tuong thich v6i mot ngdn ngir 1ap trinh va hé diéu hanh nhét dinh. H¢ thdng ciing cung cip cac dir liéu phan hoi theo thoi gian
thyc vé méi truong ¢ xa t6i nguoi diéu khién nhu dit liéu hinh anh, dir li€u siéu 4m, dir li€u hong ngoai, vi tri va toc do hién tai
ctia robot.... Céc phép thyuc nghiém cho thdy hé thong c6 thé hoat dong 6n dinh va higu qua trén moéi truong khong biét trudc trong
ung dung giam sat an ninh toa nha.

Abstract

Supervision and control real-time systems over the Internet are receiving much research interest due its potential applications
such as virtual laboratory, tele-healthcare, remote control systems... In this paper, we present a distributed robot control system
using CORBA (Common Object Request Broker Architecture) allowing the system can communicate with the remote controller
over the Internet without requiring knowing its underlying information such as its location, programming language and operating
system. This ability allows to overcome problems of current Internet-based robot systems which are only compatible with certain
configurations in programming language and operating system. Our system also provide real-time data to remote user such as
video stream, ultrasonic sensory data, and infra-red sensory data. Experimental results show that the system operate well in
unknown environments with the application of autonomous building guard.

Key Words\: robot di dong, robot tir xa, mang Internet, kién triic CORBA, diéu khién phan tan, diéu khién robot qua mang
Internet
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1. Mé& dau

Giam sat va diéu khién cac h¢ théng thoi gian thuc
qua mang Internet la Van dé dang nhan dugc nhiéu sy
quan tam nghlen cliu gan day nho kha nang mo ra nhitng
trng dung moi cho cugc song hi¢n dai nhu phong thi
nghiém 4o, hé thong y té tir xa, hé thong diéu khién thiét
bi toa nha tir xa... C6 thé nhan thay rang, do tri tré (time
delay), d0 thang giang (delay jitter) va bang thong truyen
khong thé du doan trude ciia mang Internet chinh la kho
khin va thach thirc 1on nhét véi bai toan diéu khién robot
qua mang may tinh n6i chung va mang Internet noi riéng
[4]. Bé khaC phuc van dé nay, co hai phuo*ng phap tiep
can chi yéu 1a phuong phap phat trién cac glal thuat diéu
khién tir xa cai tién két hop véi ky thuat xay dung giao
dién [5]-[9] va phuong phap xdy dung cac giao thuc
truyen tai thoi gian thuc [4][10].

Phu(mg phap phat trién cac giai thuat diéu khién tir xa
cdi tien ket hop véi ky thuat xay dung giao di¢n khong
can thlep Va0 Van d& truyen tai dir ligu qua mang may
tinh ma tap trung xay dung cac thuat toan dé dy doan va
bu trir nhirng tham s6 ngau nhién gay ra boi mang may
tinh nhu d6 tri tré, do thing giang va bing thong cho
phép. Trong [11], Kuk-Hyun Han da phat trién mot hé
thong diéu khlen robot qua mang Internet dua trén nhitng
du doan vé thoi gian tri tré va vi tri cia robot dé tur do
xay dung mot bo loc Iénh (command filter) cho phép diéu
chinh cac tin hiéu diéu khlen robot. Hinh 1 trinh bay so
d6 khdi hé théng. Theo so d6 nay, mot ban do 4o da duoc
xay dung ¢ phia nguoi dung cho phep md phong chuyén
dong cta robot cling nhu toa d6 va vi tri sap toi. Nho do,
nguoi dung co thé dé dang quan sat va ra lgnh diéu khién
robot. De khac phuc do tri tré do mang gay ra, Kuk-Hyun
Han d dé xuat cong thuc dy doan thoi gian tri tré:
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Trong do, Tu(k) la do tri tre tai thoi diém k, |; la Chleu
dai cua lién két thir i, C la toc do &nh sang, t.R la téc do
dinh tuyén cua nat mang thu |, t.L(k) 1a d6 tré gay ra boi
tai cua ndt mang thir i, M 1a luong dir liéu, va bi la bang
thong cua lién két thi i. dn 1a tham s6 doc lap véi thoi
glan va di(k) la tham s6 phu thugc thoi gian. Tu thoi
gian tri tré du doan nay, tac gid xay dung mot bo loc Iénh
trude khi gui tin higu do toi diéu khién tryc tiép robot.

Trong mét nghién ctru khac [12], thay vi CO gang bu
trir thoi gian tri tré, Dawei Wang da phat trién cac thuat
toan tranh vat can va co ché an toan cho phép robot c6
thé phan ung dugc vé6i nhiing tinh hu0ng khong mong
doi do su tri tré gay ra. Cac thuat toan nay vé co ban dua
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trén cac thuat toan tranh vat phd bién nhu thuat toan
tnrong thé hay thuat toan sir dung logic mo nhung dugc
cai tién cho phu hop Véi bai toan dieu khién qua mang.
Mot moi truong do ciing dugc Xay dung ¢ phia nguoi
dung nhiam dy doan quy dao robot va trg giup diéu khién.

Nhu vay, co thé nhan thay rang huéng tlep can nay
khong c6 gang lam giam cac tham so ngau nhién do
Mmang gay ra nhu d¢ tri tré, do thang giang ma tap trung
Vao van dé giam thiéu anh huong va phan ang lai véi cac
yéu t6 do.

Phuong phap xay dung céac glao thirc truyén tai thoi
gian thuc tap trung xay dung céc giao thrc lop truyen tai
(transport layer) pht hop véi cac ting dung thoi gian thuc
nhur giam do tri tré, do thang giang, tan dung t6i da bang
thong cho phép... Dlen hinh theo hudng tiép can nay,
Peter X. Liu da de XUét giao thirc truyen tai thoi gian thuc
Trinomial. Giao thirc nay cai tién co ché diéu khién ludng
dua trén toc do truyén tai dir lieu ( rate-based flow
control) dé giam do6 thing giang va tan dung nhleu hon
bang thong cho phép. Cong thuc cho sy thay doi toc do
truyéen dit liéu duogc Peter X. Liu dua ra nhu sau:

. t\”
increase: S, = Sp + (—) ,oazl o4 =0

@

decrease: S, = (1 —3)5, 0<3<1

Trong do, t la chi s6 thoi gian; St la toc do truyen tai
thoi diémt ; Sola téc do truyen sau lan giam gan nhat; S
la toc do truyen ngay sau thoi diém t; o, p va y la nhung
hing s6 khong am. Céac két qua md phong va thuc
nghi¢m, Peter X. Liu da chu’ng to giao thirc do tac gia dé
Xuét cho két qua tot hon cac giao thic dang dung hién tai

nhu TCP va UDP vé mit bang thong va do thing giang.

Trong mot nghién ctu khac, tac gia LI Ling dé xuat
giao thuc IRTP cai tien tu giao thuc RTP dé toi uu hoa
cho ung dung thoi gian thuc. Trong giao thirc IRTP, tiéu
dé ciia mdi goi tin dwoc rit gon xudng 9 byte thay vi 40
byte nhur ciia RTP va do d6 ting dwoc higu suat truyén tin
hon 10% so véi giao thuc RTP.
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Hinh 1. So d6 diéu khién robot qua mang sir dung bo loc lénh

Trong bai bao nay, ching toi trinh bay mot hé thong
phan tan sir dung kién tric truyén thong CORBA
(Common Object Request Broker Archltecture) cho phép
chuong trinh khach co thé triéu goi cac lénh dleu khién
mot robot di dong qua mang Internet ma khong can phai
guan tam cac l¢nh do duoc cai dat ¢ dau, bang ngon ngtr
lap trinh gi va trén hé diéu hanh nao. Diéu nay g|up khac
phuc nhugc diém cua ca hai phuong phap da néu thuong
chi tuong thich véi mot ngon ngit Iap trinh va h¢ diéu
hanh nhat dinh. Hé thong cung cung cap cac dir ligu phan
hoi theo thoi gian thyc vé méi trudng & Xa téi ngudi didu
khién nhu di ligu hinh dnh, dix ligu siéu am, dir liéu hong
ngoai, Vi tri va téc d6 hién tai cua robot.. . Cac phép thuc
nghiém cho thay hé théng cé thé hoat dong 6n dinh va
hiéu qua trén moi truong khong biét truge trong ng
dung gidm sét an ninh toa nha.

2. Kiéntric CORBA

CORBA  (Common Object Request  Broker
Architecture) 1a mot chuan cong nghi¢p cho phép g0| cac
phuong thirc tir xa va nhan két qua tra vé [13]. N6 co thé
duoc su dung khi bén phia g01 va bén phia phuong thuc
duoc goi €O thé sir dung cac ngbn ngir 1ap trinh khac
nhau, trén nén tang h¢ dieu hanh khac nhau. Vé co ban,
CORBA bao gom ba thanh phan chinh 1a ngén ngir dic ta
giao tlep IDL (Interface Descrlptlon Language), trinh
chuyén tiép yéu ciu cua cac doi twong ORB (Object
Request Broker) va Giao thac [1IOP (Internet
Interoperability Protocol).

Ngon ngir dac ta giao tiép IDL (Interface Description
Language) qui dinh mot tap cac mo ta ham, kiéu dir ligu
va cac khai bao cho phép dic ta déi tuong. Dic ta doi
tugng ¢ ddy mo ta chic ning cta dbi tuong thong qua
ham, phurong thirc, thude tinh... va khong cé cai dat ma
Iénh trong ngdn ngir dac ta.

Trinh chuyén tiép yéu cau cia cdc doi twong ORB
(Object Request Broker) hoat dong nhu mét dich vu cho
phep phién dich yéu cau cia cac d6i twong viét bang
ngdbn ngir khac nhau thanh loi goi theo mot quy tic
chung. Hinh 2 trinh bay co ché triéu goi 1an nhau cua cac
d6i tuong viét bang C++, Delphi, Java thong qua ORB.
Trong qua trinh hoat dong, ORB hoan toan trong sudt doi
vGi nguoi thiét ké va cac lénh triéu goi ddi tuong cua
Java trong C++ hay Delphi hoan toan theo cach tu nhién
nhu khi trieu goi d6i twong duoc xay dung tir chinh ngén
ngir goc.

béi tugng
CORBA
C++

béi tugng
CORBA
Delphi

\ ORB 4

béi tugng
CORBA
Java

Hinh 2. Triéu goi ddi twrong CORBA théng qua ORB

Giao thirc 11OP (Internet Interoperability Protocol)
cho pheép lién lac giira nhiéu tién trinh. Giao thirc nay do
t6 chic CORBA de xuéng va no lam nén tang cho tat ca
cac dbi twong c6 thé giao tiép dugc véi nhau trén mang
Internet mot cach dé dang.

Trong bai bdo nay, chiing t6i da su dung uu diém cua
CORBA Ia cho phep triéu goi doi tuong gifra cac ngon
ngir khac nhau dé xay dung hé thong diéu khién robot
qua mang Internet.

3. Thiét ké hé théng diéu khién robot qua mang
Internet sir dung kién tric CORBA

Tu nhitng nghién ctu ly thuyet néu trén, tac gia da
xay dyng thuc nghiém mot hé thong diéu khién robot qua
mang Internet sir dung kién trdc truyén thdng CORBA.

3.1 Thiét ké phan cieng



Hinh 3 trinh bay cau trac phan cang cia hé thdng bao
gom ba thanh phan chinh: robot di dong DrRobot, may
tinh trung tdm va may tinh Client.

Trong hé thng, robot di dong duogc st dung la robot
Sputnik cua hang DrRobot [9] bao gom cac thanh phan
co ban sau: sau cam bién hong ngoai gan xung quanh
robot; ba cam bién siéu am lan luot gin & ph1a truge, bén
phai va bén trai cua robot; hai camera mau cho kich c&
anh 353x288 véi toc do lay mau 15 khung h|nh/g|ay, hai
cam bién phét hién sy chuyén dong cua nguoi HMS
(Human Motion Sensor) trong khoing 150 cm; va bon
dong co diéu khién diéu khién toan bo Chuyen dong cua
robot. Ngoai ra, robot c6 thé két ndi véi mo dun trung
tam qua mang cuc bo khong day Wireless LAN hoac truc
tiep voi mang Internet qua mo6 dun khong day wi-fi
802.11. May tinh trung tdm va méy tinh Client la cac
may tinh PC thong thuong duge cai dat chuong trinh
phan mém diéu khién dya trén CORBA.
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3.2 Chwong trinh phdn mém

Hinh 4 trinh bay thiét ké phan mém h¢ thong sir dung
CORBA bao gom hai mé dun Client va Server.

e MO dun Client c6 chirc ning cung cap giao dign
nguoi ding (GUI) va truyén cac l¢nh dleu khién
ti robot bang cach tridu goi déi twong diéu khién
trén Server. Client dong thoi cling nhan dir ligu
phan hdi tir robot vé vi tri, toc do, trang théi va
hién thi cho nguoi diéu khién. Client dwoc viét
bang ngdn ngir Visual Basic.

e Mo dun Server dugc viét bang ngon ngir Java bao
gom cac cai dat doi tugng diéu khién robot nhu
quay trai, quay phai, tién, lui, doc sensor... Cac
dbi twong nay tuan theo chuan CORBA va co thé
duoc trigu goi tor xa tur bat ky Client nao. Khi
dugc trigu goi, dbi tuong s& diéu khién robot va
guri phan hdi vé cho Client.

Wili Router
802.11a

Sputnik Mobile Robot

Hinh 3. Céu trc phan cing hé thong

Sensor Data

Cl|ent Requests

Client Module |

ORB
CORBA Objects
LSensor Data Sputnik
< putni
DrRobotAPI | .| Mobile Robot
Commands

Server Module |

Hinh 4. So d6 phan mém hé théng

4. Két qua thuc nghiém

D¢ danh gia hoat dong cua he théng diéu khién robot
st dung CORBA, nhiéu thyc nghiém da dwoc ching toi
tién hanh tai tang 3 tda nha G2 thuoc Khoa Pién tir -
Vién thong, truorng bai hoc Cong nghé, Pai hoc Quoc
gia Ha Noi ¢ cac thoi diém khéc nhau, trong nhirng diéu
kién khac nhau va véi nhiéu tinh hudng gia dinh c6 thé
xay ra.

Trong cac thyuc nghlem bang viéc sir dung giao dién
GUI da thiét ké, nguol ding, ¢ vi tri cach xa 15km, da
diéu khlen thanh cong robot di chuyén tir diém xuét phat
O, dén diém dich O4 qua mang Internet (Hinh 5a). Hinh

5b trinh bay mot chudi hinh dnh cia robot dugc ghi lai
trong qua trinh diéu khién trén.

5. Két luan

Trong dé tai ndy, chung t6i da xay dung thanh cong
mot hé thong cho phép diéu khién robot qua mang
Internet ma khong can phai quan tam cac d6i tugng dicu
khién duoc cai dat ¢ dau, bang ngon ngit lap trinh gi va
trén h¢ diéu hanh nao. Dleu nay gidp khic phyc nhugc
diém cua da s hé thong diéu khién robot qua mang may
Internet hi¢n nay thuong chi twong thich véi mot nén
tang ngon ngir nhat dinh. Nhiéu phép thuc nghlern duoc
tién hanh da ching minh tinh kha thi va thanh cong cua
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hé théng trong bai toan diéu khién robot néi riéng va cac
hé thong thoi gian thuc ndi chung qua mang may tinh.

Hinh 5. Két qua thyc nghiém hé thong diéu khién
robot qua mang may tinh: . i
a) Duong di cta robot trong qua trinh dicu khién tu
diém dau dén diem dich .
b) MGt chudi hinh anh cua robot trong qua trinh dicu
khién

Céng trinh dwgc sy tai tro cla dé tai nghién ctu cap
Dai hoc Quoc gia do treong quan ly QC.09.18.
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