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TOM TAT: Bai bdo trinh bay két qud nghién citu thiét k& va thi cong mé hinh
phdn ciing va chuong trinh phdn mém phuc vu gidng day thi nghiém diéu khién théng
minh. Phdn cung giao tiép vdi mdy tinh ding card thu thdp s6 ligu PCL-818L
(Advantech), phdn mém viét trén nén C++ Builder nén cdc bai thi nghiém hoan toan
tuong thich voi Matlab/Simulink, Real-Time Workshop va cdc bd cong cu lién quan dén
diéu khién. Chi phi xdy dung cdc bai thi nghi¢m trén chi khodng 1/3 so vdi thiét bj thi
nghiém c6 tinh ndng tuong ty ciia nudc ngoai ma chét lugng gan nhu tuong dwong. '

1. GIGI THIEU

Piéu khién théng minh (DKTM) 12 phuong phép diéu khi€n bit chudc/phdng theo khi ning diéu
khién thong minh céia con ngudi. Khdc biét cd ban clia céc phuong phip BKTM so vdi cdc phuong
phdp di€u khi€n théng thudng (conventional control) 13 khi thi&t k& hé thdng khong cin thiét phai
bi€t md hinh todn hoc clia d6i twgng diéu khi€n. Vi viy DKTM dic biét phi hgp d€ thi€t k€ cdc hée
thong di€u khién phic tap, phi tuy&n. Céc ky thuat DPKTM dugc dé cip dén nhiéu nhat hién nay 1a
diéu khién md, mang thin kinh nhén tao, gidi thuit di truyén va hé chuyén gia (xem [1]). P4y 12 linh
vye nghién cffu c6 nhiu tri€n vong va phét trién rdt manh trong nhitng nim gin diy. Song song vdi
st hoan thign vé 1y thuyét, cdc ing dung clia phudng phip PKTM ngay cang phong phd, cdc thiét bi
di€u khi€n thudng mai c6 tich hgp thuat tosn PKTM ngdy cang nhiéu.

Nhim theo kip s phat trién ciia 1y thuy&t diéu khi€n hién dai, mon hoc Hé Théng Piéu Khién
Thdéng Minh da dudc dua vao chuong trinh dio tao sau dai hoc nganh Ty Pong H6a. Tuong tu nhi da
s6 cdc mon hoc khdc, ngudi hoc chi dugc truyén dat 1y thuy&t ma khong c6 diéu kién kiém chitng
nhitng vin dé da hoc trén cdc mb hinh thye t&, didu ndy phin nao gy kit6 khin cho ngudi hoc trong
viéc ti€p thu kién thitc méi. P& ning cao hiéu qui va chit lugng dao tao nhit thiét cin phéi ¢4 thiét
bi thi nghiém. Trudc day dé c6 thé xay dung dudc cdc bai thi nghiém vé ly thuy€&t di€u khién ning
cao chiing ta phdi ddu tr mua thi€t bi thi nghiém cfia nuéc ngoai. Thiét bi ngoai nhdp cé wu diém la
phén cd khi ch€ tao chic chin, tin cdy; phin cing va phin mé&m chay &n dinh; hinh ddng bén ngoai
dep. Tuy nhién do vdn dé bin quyén ngudi sit dung khong thé chii dong dugc phin cing ciing nhu
phin mém, di€u d6 giy khong it khé khin trong viéc phét trién thi nghi¢m. Hon nita, thi€t bi ngoai
nhdp lai c6 gid thanh khd cao, trong diéu kién hién nay ching ta khdng di kinh phi d€ ddu tf tron g6i
dan dén thi€t bi mua sim thudng khéng ddng bd, hidu qui diu tr chua cao. Thyc t€ néu trén cho
thdy cdn phdi nghién ctu ché tao thiét bi thi nghiém chat lugng cao, gid thanh r& tir ngudn lyc trong
nu6c. Pa c6 cdc dé tai nghién ciu khoa hoc cAp nha nudc vé van dé xiy dung thi nghiém néi chung
va thi nghiém PKTM néi riéng ([3], [4], [5]). Trong bai béo [5], cic tic gid dé cip dén viéc thi&t k&
va thi cong thi€t bi thi nghiém diéu khién s& con Iic, tuy nhién theo nhu bai bdo trinh bay, két qui
diéu khi€n chi dirng lai mé phdng trén m4y tinh, phin ciing van con ti€p tuc nghién citu hoan thién.
Trong cdc cong trinh nghién cu [3], [4] c4c tac gid dd thinh cong trong viéc xdy dung mo hinh phin
ciing diéu khién théng minh hé théng nhiét va hé théng mitc dyra trén PLC S7-300 ciia hiang Siemens.
Tuy nhi€n mé hinh h¢ thong nhiét va hé théng bdn chita mét ddu vao mot diu ra qud don gidn nén
khong th€ 1am ndi bat hiéu qui cda phudng phip PKTM so vdi cdc phudng phdp diéu khién kh4c.
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Ngoai ra theo ¥ ki€n riéng cla chiing (6i thi€t bi thi nghiém dya vao PLC S7-300 khong di hnh hoat
dé c6 thé 4p dung dugc tit cd cdc k¥ thuit PKTM da dé cip dén & trén.

Trong bii bdo nay, ching tdi trinh bay k€&t qud nghién ciu xdy dyng thi nghiém DKTM tai B
m6n Diéu Khién Ty Pong, Khoa Pién-Bién T, Pai hoc Béch Khoa TP.HCM vdi tiéu chi thiét bi thi
nghiém phai hoat dong tin cdy, phdi rdt linh hoat trong viéc thay d8i cdc thudt todn diéu khién va gid
thanh thip. C4c thiét bi thi nghiém con phdi dugc chuén héa sao cho hoc vién cao hoc va sinh vién ¢6
thé sit dung nhu 12 d6i tugng diéu khién chufn dé kiém ching céc thudt todn diéu khi€n hién dai néi
chung va thuit todin PKTM néi riéng, titng budc ning cao trinh do tu dong héa, 1am cd sd cho viéc
ttng dung 1y thuy&t diéu khién hién dai vao cdc hé thong thyc.

Noi dung tiép theo ciia bai bio nhu sau. Muc 2 t6m luge mdt s& vén dé lién quan dén thi nghiém
diéu khién théng minh, ddy 12 co s§ cho viéc thi€t k& cdc md hinh thi nghi&ém. Muc 3 trinh bay thiét
k& va k€t qua thi cong hai md hinh thi nghiém dién hinh: hé xe-con lic va hé bon chifa lién k€. Myc
413 k& luin va mot s6 d& xudt nghién citu ti€p theo.

2. THi NGHIEM PKTM VA DPINH HUGNG XAY DUNG BAI THI NGHIEM

Thi nghiém PKTM nhim trang bi cho hoc vién ki€n thic thyc hanh va ning cao ky ning ng
dung Iy thuy&t PKTM dé diéu khién cdc md hinh thit, ti€n t6i diéu khién hé théng thit. Cd s8 dé xay
dung céc bai thi nghiém DPKTM 12 mon hoc H¢ Théng Piéu Khién Thong Minh. N6i dung chinh ciia
mon hoc dé cip d€n nhitng vin dé sau day:

« Didu khién md: diéu khién truc ti€p, didu khién gidm st va diéu khién thich nghi.

 Mang thin kinh nhin tao: mang truyén thing nhi€u 16p, mang him cd s& xuyén tim ing
dung trong diéu khién, nhin dang, dy bdo.

* H& m& thdn kinh dnng nhin dang va diéu khién

e Gidi thuat di lruycn tng dung trong cdc bai todn ty chinh, diéu khién thich nghi, véc lugng.

» Ddnh gi4 tinh 8n dinh, chdt lugng cla hé théng diéu khién thong minh.

* So sdnh diéu khién thong minh va diéu khién thong thudng: wu di€m va khuyét diém.

Pé thuc hién dudc cdc thi nghiém lién quan dén cdc ndi dung trén md hinh thi nghiém phdi dugc
thi&t k& sao cho cé do linh hoat cao, thay ddi thudt todn diéu khién d& dang. DSi twgng thi nghiém
phai chon lya 1a cdc d6i tugng dién hinh, qua cdc thi nghiém diéu khién céc d6i trgng ndy, hoc vién
¢6 thé vin dung kién thifc di thu dugc dé thi€t k€ céc bo diéu khién cho cdc hé thong khdc.

Pé thda min cdc yéu cdu vira phin tich & trén, it cd cdc thi€t bi thi nghi¢m déu dugc thiét k&
theo hwdng diéu khién s6 ding mdy tinh PC tudng thich v6i Matlab/Simulink va Real-Time
Workshop. Matlab 14 phin mém tinh todn ky thuét cé thé néi 12 manh nh&t hién nay. V6i bd cong cu
Simulink, Matlab cho phép md phdng cdc hé thdng diéu khién tir don gidn d&€n phifc tap trén mdy tinh
PC. Real-Time Workshop cho phép m6 phdng hé thdng thdi gian thuc va véi sy hd trg ciia bd coéng cu
XPC Target c6 thé chuyén chudng trinh mé phdng thanh chuong trinh di€u khi€n thai gian thyc. So
6 kh6i hé thdng didu khi€n minh hoa & hinh 1. Mdy tinh chi (Host) sit dung dé thi&t k& va md phdng
hé thdng diéu khién nén sl dung mdy tinh c6 cdu hinh manh, nén sit dung mdy P3 tr§ 1én. Khi he
th6ng md phéng dd hoat dong t5t thi chuyén thanh chuong trinh diéu khién thdi gian thyc (di xudng
may tinh diéu khién thi€t bi. My tinh diéu khién thi€t bj (Target) chi cin loai c6 cdu hinh ti 486 trd
1&n. Tuy nhién dé c6 thé trién khai dugc cdc thuat todn diéu khién phifc tap cin nhiéu tinh todn (nhu
didu khién thich nghi, diéu khién dy bdo,..) nén chon mdy c6 cdu hinh khong qué thip. Trong mdy
tinh Target c6 gdn card thu thdp s6 liéu, trong nghién cifu ciia chiing t6i, hién tai dang sl dung card
PCL-818L (hdng Advantech). Card PCL-818L c6 16 kénh chuyén d8i AD 12 bit, 1 kénh chuyén d6i
DA 12 bit va 16 ngd vao/ra song song. Cdu hinh nhw vay 1a di d€ di€u khién cdc d6i tugng théng
thudng va c6 th m& rong gin 2 card PCL-818L trén cing mdt mdy tinh. DSi twgng diéu khién hién
nay chiing t6i chon hai d8i wgng dién hinh thudng ding trong viéc kiém ching 1y thuyét diéu khién
1a hé con lic nguge va hé bdn chifa lién k&t twong tu nh cdc md hinh dé cép dén trong [2]. Phin
cong sud't va cdc mach do dugc thi€t k& sao cho phd hgp vdi ngd vao/ra tudng ty va sg trén card PCL-
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818L. V6i cdu hinh nhy trén hé thng rét linh hoat, viéc chuyén tir thi nghiém ndy sang thi nghiém
khdc rd't don gidn chi cdn vii thao téc trén cita s6 SIMULINK.

Mdy tinh diéu o| B
My tinh chi |« khién thi€t bj + Rty
. card DAS R N T

Hinh 1: So do khdi hé théng diéu khién dp dung trong vigc xdy dyung cdc bai thi nghigm

3. THIET KE VA THI CONG MO HINH THI NGHIEM
3.1. Hé xe—con lic

Hg xe-con lic 1a d6i tugng di€u khién dién hinh thudng dudc s dung dé kiém chitng 1y thuyét
di€u khién ty dong. Hé th6ng gdm con lic c6 truc quay trr do dugc g&n vao xe kéo bdi dong cd dién
DC, xe chuyén dong trén dudng ray thing, xem hinh 2. H¢ thong c6 thé hoat dong & hai ché& do con
1dc xudi va con lic nguge. O ché& dd con 1{c xudi ta c6 md hinh hé cin cu, yéu ciu diéu khién hé
cdn cdu la diéu khién vi tf xe 16i vi trf dich cang nhanh cang t5t trong khi van giif cho con 1c it dao
d6ng. G ché& d6 con 1fc nguge md hinh todn clia hé théng twong ty nhw md hinh diéu khién dinh huéng
tau vii try, yéu cdu di€u khién hé con lc nguge 13 diéu khién xe d& giit con 1fc cin bling & vi ti
thing ding. Hé con lic nguge 12 hé thong khong &n dinh vong hd, con 14c ludn ngd xudng trir khi c6
Iuc thich hgp tdc dong vao xe. Ngoai ra cdn c6 bai todn diéu khién ldc 1&n (swing-up) chuyén con lic
ur vi tri xudi sang vi tri ngugc. Dt hoat dong & ch& d nao thi hé xe—con 14c ciing 12 hé phi tuyé&n c6
s0 bac tr do 16n hon s8 cd ciu tic dong nén rdt khé diéu khién. Hé xe—con lic c6 thé chuyén ddi
thanh nhiéu d8i tugng di€u khi€n khéc nhau nén phd hgp chon lam mé hinh thi nghiém.

\

Encoder.___. ;t_
\\ “——L-—._..._uh__é w3
PCL-818L
s O
Analog Output |—p| Mach KD
cOng sudlt

Digital Input c: Mgych dfm | / ! /

xung 8 bit [™

Mgch dém |
Digital Input C:\‘ xung 8bit |

Hinh 2: So d6 khdi phdn citng hé xe—con 13c

Phén citng

Pong cd sit dung dé kéo xe 1a dong cd servo 24VDC, ¢6 gin dia mi (encoder) ciing truc quay véi
dong cd dé do dich chuyén. Truyén dong tir ddng cd sang xe nhd vao cdc pu-li va diy cu-roa, hai ddu
dudng ray c6 gdn cdc cdm bi€n hanh trinh d€ cit ngudn cdp cho dong cd khi vi tri xe vugt qué gi6i
han vit Iy cho phép. Cam bi€n do géc quay ciia con lic la dia ma loai 1000 xung/vong. C6 thé sit
dung card d€m xung dia ma chuyén dung nhu card CIO-QUADO2 , tuy nhién ching t6i khéng chon
phuong dn trén vi ting gid thanh. Thay vao d6 sit dung mach dém xung 1én/xubng 8 bit, s6 bit ciia bd
d€m dugc chon sao cho khi hé thdng dich chuyén véi t6c do cuc dai thi trong 1 chu ky 14y miu (16i
da 12 10ms) thi b d€m khéng bi tran. Card PCL-818L doc gid tri b d€m qua cdc ngd vao so.
Chuong trinh diéu khién so sdnh gid tri b6 d€m & hai ldn 14y miu lién ti€p s& xdc dinh dugc dich
chuyén ciia xe hay géc quay clia con ldc. Mach cong suét diéu khién diéu khién déng cd 12 mach
khu&ch dai ddy-kéo (push-pull). Do gidi han d6 dai bai bdo ching t8i khéng trinh bay chi tiét cdc s
d6 mach. Phin citng hoan chinh da thi c6ng trinh bay & hinh 4. So sdnh vdi hé xe-con lic do hang
Feedback sdn xuit & hinh 5.
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Hinh 4: Hg xe-con ldc ché tao tai PTN DKTP Hinh 5: Hg xe-con ldc hang Feedback

Phdn mém thi nghi¢m

Hién tai phdn mém thi nghiém hé xe-con ldc dugc thi€t k& theo hai hudng:

e Thi nghiém trong moi trudng Matlab. Tru6c ddy khi khdng c6 phin citng that dé kiém chitng 1y
thuyét, ching ta vin hay diing Simulink d€ mé phdng thudt todn diéu khién (sd dd hinh 3a). V6i sy hd
trd clia cdc bd cong cu Real-Time Workshop va XPC Taget c6 thé chuyén sd dé Simulink quen thudc
thanh sd db didu khién phin ciing thit (hinh 3b), bién dich va tdi xudng mdy tinh Target. D€ thiy hai
sd db 3a va 3b gdn nhu twong ty nhau. Khdi md phdng dic tinh déng hé xe-con lic & hinh 3a dugce
thay th& bling cdc khdi PLC-818L giao ti€p phin cing va khdi ham do ludng thyuc hién cdc tinh toin
dé& chuyén gi4 tri bd d€m sang gid tri géc 1éch va van t8c géc clia con ldc, vi tri va van t6c xe § hinh
3b. Céc khoi PCL-818L va khdi do ludng phu thude vao phdn cing va di dugc 14p trinh sin, ngudi
hoc chi cdn thay th& kh6i diéu khién md trong hai sd dd bing cdc thuit todn diéu khién khdc hoic
thay ddi thong sb clia by diéu khién dé thyc hién cdc thi nghiém. Thyc hién thi nghiém theo huéng
nay rat linh hoat, ngudi hoc c6 thé chii dong chuyén ddi d& dang giita cdc phudng phép di€u khién
thong thudng va diéu khién thdng minh nhv diéu khién PID, diéu khién t&i wu, thich nghi, bén vimng,
didu khién md, diéu khién ding mang thin kinh nhin tao,.. d€ so sdnh va riit ra uu khuyét diém ciia
tirng phudng phip.
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Hinh 3: (a) So d6 SIMULINK mé phdng hé xe-con ldc
(b) So d6 diéu khién thoi gian thuc hé xe-con ldc
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e Thi nghiém diing phan mém riéng, chay doc 14p. Huéng x4y dung phin mém riéng chay déc lip
vin duge cdc hing sidn xudt thi€t bi thi nghiém hay ding nhim chii dong vé chuong trinh ngudn va
bdo vé bin quyén. Ching t6i dang xdy dung phin mém BKIC (Bach Khoa Intelligent Control
Software) chay doc lap vi€t trén nén C++ Builder. Hién nay BKIC chi méi hoan tit phin diéu khién
md. Mit dd c6 thé chay doc lap nhung BKIC vin dugc thiét k€ theo hudng twong thich vdi Matlab.
C6 thé tao ra bd diéu khién md trong moi trudng BKIC hodc doc tip tin *FIS clia Matlab/Fuzzy
Toolbox. Giao dién vdi véi ngudi ding dugc thi€t k€ thin thién, cho phép d& dang thay ddi thong s&
bd diéu khién, v& d8 thi, ...

LF Inverted Pendulum Controller: C:\matlab\work\in1. fis HEE

Controlet ilﬂ‘d’é R RE
Pendulum Positon [d] 144 |
Pandulum Velocty [dfs] 55
Cart Pastion [em] [N
Cant Velocity fom/s) A

INVERTED PENDULLIM ANIMATION

- Coniroles Qulput - |
el o

- Parameter:

| MaxVaolage V] 9%
Max Pand Pozdion TR
Max Pand Valocty 05
Max Carl Postion 45
Max Carf Yelociy 05
Swing-up Vollage [FWD] (£
Swing-up Volltage (REV] |5 1

CONTROL OUTPUTANPUT TR
[(Toaiis | ket |
| fn |

i [V Setpomtem]

[V Pencukim Posiionfd]
I™ Pendum Vebociy (d/s]

e [# Catt Position [om]
4 B , 3 : : ¥ - [~ CattWelocky joms]
0 i 2 3 4 5 - [" Mol Vollage IV}

Time [s] o Tine oftest 10 v Swubrk
Hinh 5: Giao dién thi nghig¢m diéu khién mo

3.2. Hé bdn chifa lién két

Hg bon chita lién k&t gdbm 2 bdn chita chit 18ng thdong nhau, ti€t dién van ndi giita hai bdn va tiét
dién van xa ciia m&i bdn c6 thé thay ddi dugc. Chét 1dng duge bom vao hai bén bing hai mdy bom
DC. Hé bén lién k&t 1a mot d6i twgng dién hinh thudng ding dé€ ki€m ching cdc thuit todn didu
khié€n qud trinh. Ty theo ti€t dién md cdc van, cdch s dung cdc mdy bom va tAm lam viéc ma ta cé
dugc cdc cdu hinh hé thong khdc nhau dé€ ki€ém chitng 1y thuy&t diéu khi€n nhy hé quén tinh bac 1, hé
quén tinh bic 2, hé phi tuy&n, hé da bi€n, hé c6 nhiéu loan, hé c6 théng s6 bi€n déi,..

RO it 4 z*
Digital Output ::) PWM |

hy(0)
u(0) qJ hylt) |qm2

Analog Input |« *
Analog Input [+ L e I'ﬂ Cdm bién ut)

1 ™ dpsust

Hinh 6: So do khéi phdn ciing h@ bon chita lién két
Phén citng
Sit dung cdm bi€n dp suit Model 68075 (hiang Cole-Parmer) d€ do chiéu cao muc chit 16ng trong
bon chita. Khi 4p sud' cot chat 18ng trong bdn thay ddi tiY 0-5psig thi dong ra ciia cim bién thay déi
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trong khodng 4-20mA, ding dién trd 560Q d& bién d6i dong thanh 4p. M4y tinh doc dién 4p nay qua
ngd vao tuong ty cla card PCL-818L. Chét 16ng bom vao bdn bing mdy bom DC 12V véi cong suft
bom cuc dai dinh mite 70 lit/phit. Luu lugng bom thay d3i bling cdch thay ddi dién 4p cdp cho mdy
bom theo phudng phdp diéu rong xung. Bo diéu rong xung sit dung vi diéu khién P89C51RD2 cilia
hang Philip. Do mdy bdm la phén ti tdc dong phi tuy&n c6 dic tinh ving ché&t (dudi 30% dién 4p dinh
mifc lvu Iugng bing 0) va bdo hda (rén 80% dién 4p dinh mic luvu lugng bi€n ddi khong ddng ké)
nén khoi diéu rong xung & hinh 6 ngoai chifc ning thay ddi dién 4p con c6 chifc ndng tuyén tinh héa
dic tinh may bom dé loai bd y&u & phi tuyén khong mong mu6n nay. Hinh 6 14 4nh chup hé bdn lién
k&t di dugc thi cong hoan chinh, hinh 7 trinh bay hé bdm chita lién két cia hing Kent Ridge
Instrument nhim muc dich so sdnh.
Phin mém

V& cd bdn phin mé&m thi nghiém dugc xay dung nhur da lam d6i véi hé xe-con lic, nghia 1a xdy
dung thi nghi¢m theo hai huéng thi nghi¢m trong mdi trudng Matlab va thi nghi¢m ding phan mém
BKIC. So dé diéu khién thdi-gian thic hé bdn lién k&t c6 thé suy ra d€ dang tif sd dd diéu khién hé
xe-con 1dc. Do gidi han dd dai bai bdo nén ching tdi trinh bay lai chi ti€t trong muc nay.

Hinh 7: Hé bdn lién két ché tgo tai PTN DKTD  Hinh 8: H¢ bén lién két hdang Kent Ridge Instrument

4. KET LUAN

Bii béo trinh bay phudng 4n xdy dung thi nghiém DKTM theo hudng s6 héa sit dung mdy tinh PC
va card thu thip dit lidu PCL-818L. Do phdn cirng va phin mém deéu dugc chuin héa nén cdc thi€t bj
thi nghiém c6 dd linh hoat cao, cho phép thi&t k& nhitng bai thi nghiém md, rdt phd hgp véi thi
nghi¢m DPKTM doi hdi sy sdng tao clia hoc vién. V& gid thanh phuong 4n dé sudl rd rang 12 rit higu
qué vi c6 thé tdn dung cdc mdy tinh 486, 586 cii dang lam méy tinh Target, mdy tinh chi c6 thé ding
chung vé6i nhiéu wng dung khdc. Gid thanh cia cdc thi&t bj thi nghiém chi khodng 1/3 so v6i thi€t bi
ngoai nhip c6 cing tinh ning ky thudt ma chit lugng gin nhv tudng dudng. K€t qud dat dugc cho
thdy khi ning ch& tao thi€t bi thi nghiém cha't lugng cao, gid thanh thdp tif ngudn lyc trong nudc 1a
hoan toin kha khi trong thuc té.

Cic thiét bi thi nghiém x4y dyng dugc di ddp dng dugc mot phin nhu ciu thi nghi¢m PKTM cila
hoc vién Cao hoc. M hinh hé xe-con lic con dudc st dung gidng day thi nghiém di€u khién md cho
sinh vién Pai hoc chuyén nganh PKTD. Ngoai thi nghi¢ém DKTM hoc vién c6 thé st dung mé hinh
dé kiém ching céc phuong phép diéu khién kh4c. Trong hoc ky 2 nim hoc 2002-2003 c6 4 sinh vién
dai hoc va 2 hoc vién Cao hoc dang 1am lun 4n t8t nghiép sit dung mo hinh hé bén chita lién k&t va
hé xe-con lic.

Trong thdi gian téi ching t6i ti€p tuc hoan chinh dan chu’dng trinh BKIC. Hién tai mdi xdy dung
dudc cdc bai thi nghiém diéu khién md truc tiép trén BKIC, cin ti€p tuc nghién ciu d€ trién khai ng
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dung céc thuat todn diéu khién cao cip hon nhy diéu khién thich nghi md, diéu khién gidm sit md,
di€u khi€n ding mang thin kinh nhén tao, hé my di truyén, ... V6i c&u hinh hé thng da thit k€ viéc
tich hgp cdc thujt todn di€u khi€n khdc vao phdn mém BKIC 12 didu hoin toan c6 thé thyc hién dudc
trong tuong lai gin.

BUILDING INTELLIGENT CONTROL EXPERIMENTS AT LOW COST

Huynh Thai Hoang, Nguyen Vinh Hao

ABSTRACT: The paper represents our research on designing and implementing hardware
devices and software programs for teaching experiments on intelligent control. Hardware is interfaced
with computer via PCL-818 data acquisition card (Advantech) and software is written based on C++
Builder. Therefore, the resulting equipment is quite compatible with Matlab/Simulink, Real-Time
Work and other control related toolboxes. The cost for building the experiment apparatuses is
approximately 1/3 compared with the equivalent ones produced by foreign companies while the
quality is almost the same.

TAILIEU THAM KHAO

1. PASSINO K.M, “Intelligent Control: An Overview of Technigues”, In T. Samad Ed. Perspective in

Controls: New Concept and Applications, IEEE Press, 2001.
2. YURKOVICH S. AND K. M. PASSINO, “A Laboratory Course on Fuzzy Control”, 1IEEE

- Transaction on Education, Vol 42(1), 1999.

3. P.X. MINH, N. D. PHUGC, H. M. SON, N. B. KHOAT, P. N. MINH va N. M. TIEN “Xay dung
ban thi nghigm diéu khién thong minh déi tugng nhigt”, Hoi nghi toan qudc 14n 5 vé Ty dong hod,
Ha Nbi 24-26/10, 2002.

4. P.X.MINH, N. D. PHUGC, H. M. SON, N. b. KHOAT, P. N. MINH va N. M. TIEN “Xay dung
ban thi nghi¢m diéu khién thong minh d6% tugng mutc va luu lugng”, Hoi nghi toan quéc 1in 5 vé
Ty dong hod, Ha N6i 24-26/10, 2002.

5. N.M. TIEN, N. D. HUY va N. T. L. ANH, “Hg thdng thiét bj théng minh diéu khién s6 con ldc 2t
Hoi nghi todn quéc 14n 5 vé& Ty ddng hod, Ha Nb&i 24-26/10, 2002.

Trang 50




