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HE TRO GIOP CHAN DOAN KY THUAT DONG CO O T0
TREN CO SO LOGIC MO

LE HUNG LAN, NGUYEN VAN BANG, PHAM THI THU HUONG

Abstract. This paper presents actuality of the studied problem, necessary steps to apply fuzzy theory to
technical diagnosis of automobile engines.

Tém tdt. N6i dung bai viét trinh bay tinh thoi su cda vAn dé nghién ciu, nhiilng buée di cin thist d& ap
dung ly thuyét t4p mo vao cdc Iinh vue ch@n doin. D&i twong ap dung cu thé 1a déng co b t6.

1. MO DAU

Hién nay, 6 t6 dang la mét trong nhitng phuwong tién dwgc st dung rong rai nhit trong giao
thong van tdi. Khi khai thdc, & t6 luén chiu tdc dong cia cic tdi trong khic nhau. Két qud la cac
chi tiét va tong thanh sé bi thay d8i trang thai ky thuit theo chiéu hwéng xdu di. Mdt trong nhitng
bién phip dam bdo cho 6 t& ¢6 tinh tin ciy cao, ngin ngira cdc hu héng ¢é thé xdy ra la ludn phdt
hién va du doén kip thoi cac hu hdng. Dé ciing chinh 13 nhiém vu cia chdn dodn ky thuat.

O t6 bao gbm rat nhidu chi tiét va tong thanh, song dong co chinh 1a ngudn déng luc, la “trai
tim” cda & t6. Pdng co 8 té thuwdng xuyén phdi chiu ché do khai thic ning né, cuwong do lam viéc
rat 16n. Trong qua trinh hoat dong do phai chiu cic tdc déng héa hoc, vit 1y, co hoc va cac tac dong
bat thuomg khidc nén cac bd phan cia doéng co dé bi mai mon, bién dang, lio héa...

Sau mdt thoi gian hoat dong, cac bd phan cia déng co bi hu hdng din dén cac hién tuwong giam
cdng suit, ting tiéu hao nhién liéu, ngrng hoat déng bat thudmng nhidu lan, khé khéi dong. v.v. Céc
hién twong nay chinh 1a triéu ching bi€u hién ra bén ngoai cia cic hw hdng bén trong. Nguyén tic
cda chan dodn k¥ thuit 1a xdc dinh cdc tham s3 cda triéu ching, so sinh ching véi ngudng va ti€n
hanh “héi chdn” dé tim ra bénh. Véi co ché suy luin trén ta thiy ring két qua chdn dodn phu thudc
nhiéu vado kinh nghiém cda chuyén gia. Do m&i quan hé giira cac thong s6 triéu ching va théng s&
két ciu cia dong co 6 td 1a m8i quan hé hén hop nén ridt khé dinh lwong mdt cidc chinh xdc méi
quan hé nay. Trong nhiéu truong hop ta chi ¢é thé xdc dinh mot cich dinh tinh ring théng s8 chan
dodn nay c6 quan hé “nhiéu” hay “{t” véi théng s3 két ciu kia vd ngwoc lai. Vi théng tin vé méi
quan hé gitra cdc théng s& mang nhieu tinh dinh tinh nén trong cdc phin sau cia bai viét ny sé deé
cip dén viéc xdy dung hé tro gitp chin dodn ky thuit déng co 6 tb trén co s& logic mo. Viée si
dung ly thuyét me lam cho hé tro gitp cé cdc wu di€m sau:

- Cho phép xi 1{ théng tin dinh tinh dang ngén ngir.

- St dung logic da tri gan vé1i tri thic con nguoi.

- Khic phuc dwoc mét trong nhitng khé khin cda bai todn chin doin ky thudt khi chdn dodn
tai cdc di€m ngudng.

2. CAU TRUC CUA HE TRO GIUP CHAN DOAN KY THUAT DONG CO 0O TO
TREN CO SO LOGIC MO
Trong nhirng hé théng md thuin tdiy, diu vio, diu ra thudng la nhitng tip mo (bi€u thi bing

ngdn ngir tu nhién), didu dé sé giy khé khin khi 4p dung vao nhitng hé thdng ky thuidt cé diu vao
va diu ra la nhirng bién d8i gid tri thuc. Mot hé tro giip chin dodn dung logic m& ¢é ciu tric nhuw

* Céng trinh duoc su hd tro mdt phin tir Chuong trinh Nha nuéc vé nghién ciru co ban.
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hinh 1 sé giai quyét duoc vin dé nay. Phuong phdp & diy la lam ting thém tinh m& (md héa) tirc
1a chuy&n nhirng bién d8i gid tri thuc thanh tip m& & diu vio va ti€n hianh khir m& tic la chuyén
cdc tdp mo thanh gid tri thuc & diu ra [5,13].

Co s&
| tri thi'c mo
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Hink 1. Ciu tric cda hé chin dodn k¥ thuit dong co 6 t6 trén co sé logic me

Hé tro giip chdn dodn ky thudt déng co 6 t6 bao gdm bdn thanh phin co ban:

- Co sd tri thire mo: Chia dung céc tri thic ve dong co 8 t6 dugc bi€u didn bing cic tip mo.
Nhirng tri thirc nay dwoce xdy dung tu tri thic cda cédc chuyén gia, tri thic dwoc cdng nhan trong
céc tai lidu chuyén nganh, trong cdc sach kinh dién, v.v..

- Co ché suy dién: Két hop véi co sd tri thice (CSTT) mor, dung cac phuong phédp lip luin me
dé tao ra mét anh xa ti nhirng tip mo trong khéng gian diu vao thanh cdc tip mo trong khong
gian diu ra.

- Giao dién mo hda: D lidu diu vao hé tro gidp chin dodn ky thuit déng co 6 t& ¢ thé chi
12 cac nhin dinh cda céc chuyén gia dwéi dang ngén ngir... Cling c6 thé 1a cic gid tri thuce dwoc do
bing cdc thiét bi do. Giao dién mo hda ¢6 nhiém vu chuyén nhimg gid tri thuc dé thanh cdc tip
md & khong gian diu vao.

- Giao dién khd mo: Do yéu cau cia bai toan ky thudt: dir liéu la gia tri ro do dé b khid mo
c6 nhiém vu chuyén cdc tip mo thanh gid tri thuc & khéng gian diu ra. Gid tri thuwe ndy chinh 1
khd ning xdy ra hu hdng cda d8i twong cin chan dodn.

Moét sé budc thuc hién can thiét trong qud trinh zdy dung hé tro giip:
- M& héa cic bién logic vao, ra (xdy dung cdc ham thudc)
- Xay dung tip ludt (CSTT)
- Xiy dung hodc lua chon phuong phédp lip luin cling nhu todn ti kéo theo
- Xay dung phain mém
- Kiém ching CSTT va tinh khd dung cda hé.

3. CO SO TRI THUC
3.1. Xay dung cidc ham thudc

Nguyén tic cda chdn dodn 1a xdc dinh cdc tham s8 cda triéu ching, so sanh ching véi ngudng
[1, 2]. Céc phuong phap xt 1f thong thuong cé6 nhuge di€m la khéng phdn dnh dugc chinh xdc su
bién thién théng tin quanh cdc di€m ngudng, ¢6 thé din dén cdc du bdo thifu tin ciy. Mot hé tro
giip chdn dodn dua trén co s& logic mo sé€ khic phuc duoc nhuwoc di€m trén, né cho phép mé td
mém déo hon sw bién thién théng tin quanh cdc di€m ngudng [12]. D€ lam dwoc didu dé, ta dinh
nghia cidc bi€n ngdn nglr vao, ra cing cdc ham thudc twong dng cda cac gid tri ngdn ngr. Cac bién
vao (cdc théng s6 triéu ching) duoc mo héa thanh cdc quan hé “lén hon nhigu”, “16n hon”, “xip
x{”, “nhd hon”,... mic dé chi ti€t tuy theo yéu ciu cu thé. Véi cic bién ra, thuwdong don gidn hon,
phdn 4nh mtc dd hdng héc cia thi€t bi nhu “khd ning hdng {t”, “khd ning hdng nhiéu”... Viéc dinh
nghia vd mo héa nay phdi ddm bdo dd chinh xac nhit dinh.

Hai yéu t& quan trong dé bit k¥ mét hé tro gitp chan dodn ndo trd nén kha dung 1a phadi ddm
bdo yéu ciu d6 chinh xéc cia két qud chan dodn va thoi gian chan dodn.
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Hinh ddng cda cidc ham thudc va mirc d6 phin chia cia ching l1a mét trong nhitng yéu t8 ¢
tinh chit quyét dinh dén d6 chinh xdc cda két qud chin dodn.

Trong hé tro gitip ch&n dodn dong co 6 té ta xét mdi quan hé cia 6 théng s8 chin dodn (diu
vao) v61 9 théng sd két cdu (diu ra). Véi mdi théng s6, viec phan thanh cdc ham thudc cang chi
ti€t thl cang gin v41 hinh dung cda con ngudi, dd chinh xdc khi chdn dodn cang cao va cang tién
loi cho ngudt st dung. Tuy nhién, mic dé chia cdc ham thubc cia gid tri mét thude tinh khong thé
qud 16n vi né lam ting dd phirc tap tinh todn din dén kéo dai thoi gian chdn dodn [12]. Gid tri cda
céc bién ngdn nglr cda cic théng s8 sé dwoc mo héa thanh cdc ham thuée nhuw trong bing 1.

Bdng 1. Nhan cia cac ham thudc cia gid tri cac thudc tinh

Ky hiéu Tén ham thudc Ky hiéu Tén ham thudc !
Al Céng suit déng co “dat yéu ciu” D, Luong hoi lot xudng cic te “dat yéu ciu”
As Céng suit ddng co “gidm it” Dy Luong hoi lot xudng cdc te “ting it”
As Céng cuit déng co D4 Luong hoi lot xuéng cac te

“gidm tuwong d&i” “ting twong d&i”
Ay Coéng suit dong co “gidm nhiéu” Dy Luong hoi lot xuéng cdc te “ting nhigu”
As Cong suit dong co D Luong loi lot xudng cdc te
“gidm rat nhigu” “ting rit nhigu”
B, Mirc tidu thu nhién liéu “dat yéu ciu” o Ap suit diu béi tron “dat yéu ciu”
B> Moic tidu thu nhién lidu “ting it” Es Ap suft diu bdi tron “gidm it”
B Muc tiéu thu nhién lidu By Ap suit diu bdi tron “gidm twong dsi”
“ting tuwong d&i”
By Mic tiéu thu nhién lidu Ey Ap suit diu bdi tron “gidm nhigu”
| “ting nhiéu”
1 Bs Mic tiéu thu nhién lidu E Ap suit diu bdi tron “gidm rit nhigu”
“ting rat nhidu”
C, Ap suit dwdng 8ng nap “dat yéu ciu” G Nhiét dé dong co “dat yéu ciu”
Csy Ap suit dwong 8ng nap “ting {t” Go Nhiét do dong cor “ting it”
Cs Ap suit duwong 8ng nap Gs Nhiét dé dong co “ting tuwong d&i”
“ting twong d3i”
Cy Ap sudt duwdmg 8ng nap Gy Nhiét dd déng co “ting nhiéu”
“ting nhiéu”
Cs Ap suit dudong Sng nap Gy Nhiét do dong co” “ting rit nhidu”

“ting rat nhisgu”

Ham thudc cda 6 théng s6 chin dodn va 9 théng s6 két cdu déu ¢6 dang hinh thang hodc hinh
tam gidc nhu hinh 2.

3.2. Xay dung tap luat

Khi thiét ké hé tro gitip chan dodn, sau khi xdy dung cdc ham thudc cda dr liéu diu vao va d
lidu diu ra, dwa trén ma trin chin dodn vi kinh nghiém cia cic chuyén gia ngudi ta xay dung mét
CSTT biéu dién bing cdc luit vi cic su kién. Trong hé tro gitip chan dodn k¥ thuit dong co 6 to,
ching t6i da xiy dung CSTT gdm 63 luit thé hién mét phin méi quan hé cda 6 théng s8 chan dodn
v61 9 thong s két cau [12].

Vi du maot ludt:

IF ¢6ng sudt “giam nhiéu” AND mitc tiéu thu nhién liéu “ting trung binh” AND 4p suit dudng dng
nap “ting trung binh” AND lwong héi lot cudng cac te “ting {t” AND dp suft diu boi tron “gidm
trung binh” AND nhiét dé mdy “ting twong d8i” THEN co cau phdi khi kha ndng héng 1a “nhiéu”.

(1)
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Hinh 2. Céc ham thudc cda théng s chan dodn “cong suit ddng co”

4. LAP LUAN VA CHAN DOAN
4.1. Thiét 1ap trong s6

Trong tip tham s3 chin dodn cé thé tham sG niy dnh hudng nhiéu hon tham s& kia khi chin
dodn mot d&i tuwong nao dé [1,2,12]. D&i véi mot chdn dodn mirc quan trong twong di gitra cac
thudc tinh duwoc dénh gid bdiy nghia cda céc trong s8 ndm trong [0, 1]. Trong s8 cia mdt thudc tinh
c6 gid tri “0” c6 nghia la thudc tinh nay khéng quan trong chiit nio trong chan dodn va do viy né
c6 thé bd qua. Trai lai, trong s8 nhin gid tri “1” ¢4 nghia la thuéc tinh dé dwoc xét hét dnh hwéng
ma né cé. D€ két qua chan dodn dugc chinh xic, trong hé tro giip chan dodn ky thuit dong co 6 td
xay dung mot bdng trong s8 phdn 4nh mic dd quan trong cia timg tham s5 chan dodn d&i véi ting
théng s8 két cdu cda déng co. DJ chinh xdc cda cac trong s& bang sau déu di dwoc ki€ém nghiém
thuc t€ (bdng 2). '

Bdng 2. Béng trong s cda cic thong s8 chin doin

Hu hdng Mon |Mon |Héng | Héng | Héng | Héng | Hong | Hong | Hong
P-X |8 d5| co |gioing |giodng| & hé | & hé | & hé | & hé
TT- | cAu |quildt| &ng |théng|thdng |théng |théng

TK | phéi nap | cung | bdi | lam | dénh
khi cip | tron | méat | lda

nhién

Triéu chimg lidgu
Cdng suit déng co “gidm” 0,2 | 0,6 | 0,8 0,7 0,7 0,8 0,6 0,7 0,8

Muic tiéu thu nhién liéu “ting” 0,3 0,3 | 0,6 0,5 0,2 0,9 0,3 0,6 0,7

Ap suft dwdomg Sng nap “ting” 0,1 | 0,2 | 0,7 0,5 0,8 0,3 0,2 0,2 0,1
Ap suit diu bdi tron “gidm” 02]091| 04 | 03 0,2 01 | 0,9 | 0,4 | 0,1
Nhiét d6 dong co- “ting” 02|04 04| 07 02 | 03 | 0,4 | 0,9 | 08
Luwong hoi lot xudng cac te “ting” | 1,0 | 0,1 | 0,2 0,2 0,2 0,2 0,1 0,2 0,1

Céch tinh mot tip md trong tdp khéng gian U véi trong s8 a duwoc dé cap trong 10, 12,13]. Gid
st gid tri cda tham s8 “cong suit dong co” dwoc bi€u thi bing tip mo F, va trong s8 cia tham s&
nay ddi véi moét “bénh” nio dé cia déng co 1d . Khi xi 1 théng tin dé€ dwa ra két qua chin dodn
vé “bénh” dé tham s8 “cédng sudt déng co” sé duwoc tinh nhu sau:
F* = max(1— a, F).
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4.2. Phuong phdp lap luin - lva chon todn ti kéo theo

Mé&i chian dodn sé dwoc dwa ra véi mirc dé chic chin nim gitta 0 va 1. Trong nhitng trudng
hop 1o rang, mét chdn dodn sé c6 mirc dd chic chin bing 0 hoic bing 1.

Hé tro gitip chin dodn ky thuit déng co & t6 dwa trén CSTT ciu tao bdi 63 luat ditu khién
m¢& twong tw nhw dang (1), trong dé gid tri cda cdc thong s8 chin dodn va két ciu déu 1a cac tip
m& dwoc bi€u thi bing cdc ham thude.

Bai todn chan dodn déng co 6 t6 chinh 13 bai toin 1ip luin mo da diéu kién. Phuong phap gidi
bai todn nay dwoc néu trong cdc tai liéu [3,9].

Phép kéo theo m& pa(z) — pp(y) duwoc st dung dé bi€u thi nhirng luit digu khi€n mo c6 dang:
IF z1a A THEN y 1a B (2). Cé rit nhigu toan ti kéo theo dwoc giéi thiéu trong cac tai liéu vé ly
thuyét tip mo [3,4,7]. Ty theo tirng bai todn cu thé ta c6 thé lwa chon hodic xiy dung todn ti kéo
theo thich hop.

Trong hé tro' gitip chdn dodn ky thuit déng co' 6 t6 st dung cach tinh pa(u) — up(v) nhur sau
dé x4c dinh cdc quan hé mo gifra hai tip nén U va V (giita cic théng s8 két ciu va cic théng s8
chan dodn):

Rpja(u,v) = (A x B)U(]A x V),
t — s = (tAs)V(1 —t),
trong dé R: quan hé md chi méi quan hé gitta U va V; A - phép lay min; V - phép ldy max.

Nhu viy, trong tdp luit, méi ménh d&é IF-THEN (mdi luit) thé ¢ trong tdp luidt xdc dinh
mét quan hé mo Rp, /4, (u,v). Két hop cic quan hé m& Rp /4, (u,v) theo cong thic Rrq(u,v) =
ARp,/a,(u,v) ching ta thu duoc quan hé md R t8ng quit (Rrq).

Véi bd dur liéu dau vao 13 A’ két ludn B’ duoc tinh: B' = A’ o Rpq, trong dé: o la phép hop
thanh Max-min.

Trong hé tro giip chin dodn ching t6i phin cdc hu hdng cia déng co 6 t6 thanh 9 nhém kha
ning huw héng chinh, ing véi méi nhém kha ning hu hdng sé ¢é mot Rrq do vy sé ¢6 9 Rrq. Véi
mét bo dir lidu diu vao A’ d8i tuwong chin dodn dwoc gdn mét tip 9 chin dodn, trong dé mdi chan
doan dwoc bi€u thi bing mot tip mo.

Déi véi bai todn chin dodn ky thuit déng co 6 t6, dir liéu diu vao c6 thé 1a ngdén ngir hodc gid
tri thue. Khi dir liéu diu vao la gid tri thuc (tinh mo bing khong) thi ta phdi m& héa né bing cich
dung ham dic trung [12].

4.3. Khir m& két qua chadn doan

Cudi cing, khir md cdc chan dodn, ching ta sé c6 mot tip cac két qui chdn dodn dwoc thé hién
bing cic gid tri ro.

Trong (3] néu 4 phuong phap khir mo théng dung. Qua thi nghiém ching t5i thiy ring hé tro:
giip chdn dodn déng co 6 t6 st dung phwong phdp khir m& Maxima 1a thich hop hon ca.

5. TAP HOP Y KIEN CHUYEN GIA

Khi xdy dung mot hé tro gitp, tip hop ¥ kién chuyén gia déng mot val trd quan trong, trong
sudt qud trinh xidy dung hé, hau hét cdc giai doan déu cin y kién cda chuyén gia. Mic dd chinh xdc
cda y ki€n chuyén gia dnh hudng rit nhigu (tham chi ¢6 tinh quyét dinh) dén dé chinh xdc cda hé.
Viéc thu thap y ki€n chuyén gia chi€ém rdt nhieu thoi gian va cdng stc. Do viy, ¥ ki€n chuyén gia
phdi ddm bdo d6é chinh xdc dong thoi thda man diéu kién cho phép vé thdi gian cling nhu khd ning
kinh té.

Cé nhigu phwong phap dé ldy y kién chuyén gia, song dé phu hop véi hoan canh thuc té, cic
tdc gid dd st dung phwong phdp Delphi cda Hordon va Helmer [4, 15]. Cdch lam la thu thip y ki€n
cda cic chuyén gia vé vdn dé nghién ctru trong diéu kién khéng t8 chic cidc cudc tranh ludn truc
ti€p gifra ho v4i nhau, nhung cho phép moi ngudi ¢ thé cin nhic lai ¥ kién cda minh, tham khdo
va trd 1o cde cau héi qua cdc phi€u do dé tii g&i dén. Véi ddi tuwong chan dodn cu thé 1a déng co
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xdng, dé tai da ghi cdc phi€u hoi dén cdc ti€n si, k¥ suw va cdng nhan lanh nghé cda B Giao thong
Vin tdi, Truwong Dai hoc Giao théng Van tai, Hoc vién Ky thudt quian sw. Sau dédwa trén y kién
chuyén gia dé xay dung CSTT, bang trong s8. Dic biét 1 ¥ kién chin dodn cda céc chuyén gla v&i
9 b dir liéu vao cho d&i twong chdn dodn cu thé 1a dong co xing di qua st dung, chwa dai tu dugc
dung dé ki€m nghiém tinh khd dung cia hé tro gitp.

6. GIOT THIEU HE TRQ' GIUP CHAN POAN KY THUAT DONG CO O TO
6.1. GiGi thigu

Sau khi x4y dung duwoc cdc ham thudc cia céc théng s8 chan doan va két ciu, lua chon todn tir
kéo theo va phuong phap khir mo, cic tac gid da xiy dung phin mém chidn dodn bénh cia déng co &
t6. Phin mém nay duwoc cai ddt trong moi trudong Windows tién loi cho ngudi st dung va duoc xiy
dung duéi dang mé (c6 thé st dung cho nhitng d8i twong chan doan khdc chi cin thay d8i CSTT).
CAu tric chuwong trinh gom nhitng menu chinh sau:

e Soan dur liéu: Cho phép nguoi si dung lam céc viéc sau:

- Cip nhit tham s8 chan doan.

- Cap nhit cic ham thudc cda tung tham s8 chan dodn.

- Stra d&i dir lidu da cé.

e Soan luat:

- Cho phép soan cdc ludt bi€u hién méi quan hé giira théng s8 chan dodn va cic hu hdng.

- Cho phép ki€m tra vi sia déi cdc luit di soan.

- Cho phép thém, bét luat.

e Soan trong s8: Cho phép cip nhit bang trong s8 thé hién mtc quan trong cia mdi tham s8
chin dodn véi cdc théng s8 k&t ciu.

e H3i dap: Cho phép ngudi st dung dwa gid tri cdc tham s8 chan dodn vao tir ban phim, réi
tién hanh chfn doin vi dwa két qud chin dodn ra man hinh. Ngudi sd dung ¢6 thé dwa div
lidu vao bing ngén ngir (vi du “céng sudt dong co gidm nhigu”) hodc bing con s8 (vi du 87 ma
luc). DE tién loi cho nguoi st dung, chwong trinh duwgce thiét ké hién 1én cac bng cé gid tri cic
tham s8 chin dodn bing ngén ngir. Nguwdi st dung chi viée dung chudt hodc cidc phim mii tén
dé xdc dinh dir liéu diu vao. Néu ngudi st dung muén nhip gid tri cu thé thi chuyén con trd
didu khi€n vé muc nhip gid tri va bam gid tri vao tir ban phim.

6.2. Két quad kiém chirng

Hé tro gitp chdn dodn k¥ thuit déng co 6 t6 ¢6 thoi gian chdn dodn ~ 30 gidy/bénh (mdy 586
tdc d6). Ti€n hanh ki€m nghiém thuc t& d8 tai da thu dwoc mdt s8 két qua nhu trong cic bdng 3
va 4.

e Ki€m chtmg luat modus ponens
Luit modus kinh dién ¢6 dang:

A— B A
B
trong dé A — B, A: la tién dé, B: la két luin.
Trong so dd lip luin md, luit modus ponens tdng quat cé dang
IF X = ATHEN Y =B
X =A

Y = .B"7
Phwong phédp lip luin dé€ tinh B’ dwoc coi 1 chidp nhin duwoc néu két luin B’ duoc rit ra tiu
luit modus ponens tdng quat xip xi B khi dir liéu diu vao A’ xdp xi A. -
Bai toian chdn doan ky thuit dong co 6 t6 1a bai todn lap ludn m&. CSTT cia hé tro gidp bao
)
gom nhiéu ludt modus ponens t8ng quat. O thi nghiém 1, véi nhitng bo dir litu diu vao A' = A
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(A chinh la cdc tién d€ trong cdc luat cda CSTT) ching t5i da tién hanh lip luin (chin dodn) tim
ra cc k&t ludn chdn dodn B’, sau d6 dem so sinh twong dng véi cdc két ludn B trong céc ludt cia
CSTT. Néu B’ bing hodc xip xi bing B thi phuong phéap lip luin vi cic toin ti& kéo theo duoc
st dung trong hé tro gitip 1a chdp nhén duoc. Nhu di trinh bay trong phin phuong phép lip luin:
quan hé gifra cdc thong s8 chdn dodn va méi hu héng (mdi théng s8 két ciu) dwoc dic trung bdi
mot quan hé mo R, Quan hé mo Ry, nay dwoc riat ra tr tip ludt dic trung cho hu hdng d6. Do
dé, trong phin thi nghiém ndy ching t5i da ti€n hanh chin dodn véi tirng nhém hw hdng cda déng
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co & t6. Két qud théng ké & bing 3 cho thdy B’ bang hoic xdp xi bang B.

Bdng 8. K&t qud chén doan vé&i 63 bd dir liéu vao (A’ = A) cho 9 nhém bénh cia déng co 6 t6

Bénh mon nhém P-X

Dt liéu vao (A4 = A) Két luin chin dodn | DAu ra cic luit trong

(1) miy (B) (2) CSTT (B) (3)
Ay and B, and C; and D; and F;| and G, 0,00 0,00
Ay and B and C; and D, and E| and G, 0,15 0,00
Az and By and C3 and D3 and E; and Gy 0,25 0,25
Az and Bs and C3 and D3 and E5 and Gs 0,65 0,50
As and Bs and Cs and D4 and E5 and G 0,70 0,75
A4 and By and C4 and Dy and E4 and G4 0,85 0,95
As and Bs and Cs and Dg and Eg and Gj 1,00 1,00

Bénh mon & d& truc khuyu - thanh truyén (TK-TT)

(1) (2) (3)
A and B; and C, and D, and E; and G, 0,00 0,00
Ao and B3 and Cy and D, and E;| and G5 0,10 0,00
Ay and B3 and C5 and D3 and E5 and G5 0,25 0,25
Ay and B; and C, and D3 and E5 and G, 0,65 0,50
As and Bz and C3 and D4 and E4 and G 0,70 0,75
A4 and By and C4 and D4 and Ey4 and G4 0,85 0,95
As and By and Cs and Ds and Eg and Gy 1,00 1,00

Héng co cau phdi khi

(1) (2) (3)
A{ and By and C; and D; and E; and G, 0,00 0,00
Az and B; and C| and D, and E; and G, 0,10 0,00
As and B; and C;, and D53 and E; and G, 0,25 0,25
Az and B3 and C3 and D3 and E5 and G3 0,65 0,50
A4 and Bs and C3 and D4 and F3 and Gj 0,80 0,75
A4 and By and C4 and D4 and E4 and Gy 0,90 0,95
As and Bs and Cs and Ds and Es and Gy 1,00 1,00

Héng giodng qui 14t

(1) (2) (3)
A, and B; and C| and D, and F; and G, 0,00 0,00
Ay and By and C, and D, and F, and G, 0,05 0,00
Ay and By and C5 and D3 and E; and G, 0,15 0,25
Aj and B3 and C3 and D3 and E5 and G3 0,65 0,50
As and Bz and C4 and D4 and E5 and G 0,70 0,75
A4 and By and C4 and D4 and E4 and Gy 0,90 0,95
A5 and B{, and 05 and D5 and E5 and G5 1,00 1,00
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Hédng gioing &ng nap

(1) (2) (3)

A; and B; and C; and D; and E; and G, 0,00 0,00
A; and B; and C) and D, and F5 and G, 0,00 0,00
As and B; and C3 and D3 and E5 and G, 0,25 0,25
Aj and Bjs and C3 and D3 and E5 and G5 0,65 0,50
Az and B3 and C3 and D4 and E5 and G35 0,70 0,75
A4 and By and C4 and D4 and E4 and Gy 0,90 0,95
As and Bs and Cs and Dg and E5 and Gy 1,00 1,00

Héng hé thdng cung cip nhién lidu

(1) (2) (3)

A, and B; and C; and D, and E; and G, 0,00 0,00
A; and B; and C3 and D, and E5 and G, 0,00 0,00
Az and B3 and C3 and D3 and E3 and G, 0,25 0,25
Az and B; and C3 and D3 and E5 and G5 0,50 0,50
A4 and B; and C4 and D4 and F5 and G 0,80 0,75
A4 and B4 and C4 and D4 and E4 and Gy 1,00 0,95
As and Bs and Cs and Dgs and Ej5 and G5 1,00 1,00

Héng hé théng bdi tron

(1) (2) (3)

A; and B; and C;| and D; and E;| and G, 0,00 0,00
A and B and C5 and D, and E| and G, 0,10 0,00
A; and B; and C3 and D3 and E5 and Gy 0,25 0,25
Ao and B and C3 and D3 and E5 and G5 0,65 0,50
Az and Bz and C3 and D4 and E4 and G5 0,70 0,75
A4 and By and C4 and D4 and E4 and G4 0,85 0,95
A5 and Bs and 05 and D5 and E5 and G5 1,00 1,00

Héng hé 1am mat

(1) (2) (3)

A; and B; and C; and D, and E;| and G, 0,00 0,00
As and B; and C5 and D, and E5 and G, 0,05 0,00
Ay and By and Cy and D3 and E5 and Gy 0,35 0,25
Ay and B; and C; and D5 and E5 and G3 0,50 0,50
A4 and Bj and C3 and D4 and E5 and G4 0,70 0,75
As and By and C4 and D4 and E4 and G4 0,85 0,95
As and Bs and Cs and Ds and Es and G5 1,00 1,00

Héng hé thdng danh lia

(1) (2) (3)

A, and B and C, and D; and F, and G, 0,00 0,00
A, and B; and C3 and D, and E5 and G, 0,05 0,00
A and By and C5 and D3 and E5 and G, 0,35 0,25
As and B and C5 and D3 and E5 and G3 0,50 0,50
A4 and B3 and C3 and Dy and E5 and G4 0,80 0,75
A4 and By and C4 and D4 and E4 and G4 0,90 0,95
As and Bg and Cg and Dy and Es and Gg 1,00 1,00

e Kiém chimg tinh kha thi cia hé

O thir nghiém 2 (bdng 4) cac tic gid ti€n hanh 1dy két ludn chin dodn cia mét nhém chuyén
gia cho 9 nhém bénh cia déng co 8 t6 dua trén 9 bd di liéu diu vao. 81 két luin chin dodn cda




70 LE HUNG LAN, NGUYEN VAN BANG, PHAM THI THU HUONG

chuyén gia dwoc so sianh véi 81 két ludn chdn dodn cida hé tro gitp chdn dodn ky thuit déng co 6
t6. Két qud thu duwoc cho thiy dé chinh xdc cda hé tro gitp c6 thé chip nhin dwoc.

Bdng 4. D do khd ning xdy ra cic hu hdng cda chuyén gia (ngudi) va cda hé tro gitp (may)
ung vo1 9 bo du liéu vao

Hu hdng Mon P-X | Mon 8 d& [Hdng co cdu |Hdng gioing

TT-TK phdi khi qui ldt
Triéu ching

Ngudi | May | Nguoi |[Mdy | Ngudi | May | Ngudi | May
A, and B; and C3 and D, and F3 and G3| 0,00 |0,00| 0,80 |0,83| 0,50 | 0,50 | 0,50 |0,50
(1)
A, and Bg and C3 and Dy and E; and G5 | 0,30 |0,25| 0,50 |0,50 | 0,50 | 0,50 | 0,80 |0,90
(2)
Az and Bj and Cg and D3 and F3 and G, | 0,50 |0,60| 0,50 |0,50 | 0,50 | 0,50 | 0,50 |0,50
(3)
A4 and B; and C) and D) and E; and G5 | 0,80 |0,75| 0,50 [0,50 | 0,50 | 0,50 | 0,50 |0,50
(4)
As and B| and C; and Dg and E| and G5 | 4,00 |1,00| 0,50 |0,50| 0,50 | 0,50 | 0,50 |0,50
(5)
Aj and By and C4 and D, and Es and G5 | 0,00 |0,00| 0,70 |0,70 | 0,50 | 0,50 | 0,50 |0,50
(6)
Az and B; and C] and D5 and E4 and G5 | 0,30 [0,25| 0,40 |0,35| 0,20 | 0,15 | 0,00 |0,05
(7)
As and B4 and C3 and D4 and E4 and G5 | 0,80 |0,85| 0,80 |0,85| 0,80 | 0,80 | 1,00 |1,00
(8)
Az and B4 and C3 and D3 and E3 and G, | 0,50 [0,50| 0,50 [0,50 | 0,50 | 0,50 | 0,50 |0,50

L (9)

Hu hdng Héng H3ng hé Hdng hé Hdng hé Hdng hé
giodng cung cip théng bdi | th&ng lam thdng
dng nap nhién liéu trom mét danh lda

Triéu ching

Nguoi |[May | Nguoi | Mdy | Nguwoi [Mdy | Nguoi | May | Nguotd | Mdy
(1) 0,50 0,50 | 0,50 0,50 | 0,90 |0,83| 0,70 |0,50| 0,50 | 0,50
(2) 0,80 0,90 | 0,90 |0,90| 0,50 |0,50| 0,60 |0,70 | 0,80 | 0,90
(3) 1,00 |0,90 | 0,50 |0,50| 0,50 [0,50 | 0,50 |0,70| 0,50 | 0,50
(4) 0,00 (0,50 | 0,70 |0,80| 0,50 |0,50 | 0,80 |0,70| 0,80 | 0,80
(5) 0,50 |0,50 | 0,80 [1,00| 0,50 |0,50 | 0,80 |0,83| 0,90 | 1,00
(6) 0,60 |0,70 | 0,30 |0,35| 0,90 |0,70 | 0,30 |0,25| 0,20 |0,55
(7) 0,00 [0,25 | 0,00 |0,35]| 0,30 |0,35| 0,00 |0,05| 0,00 |0,05
(8) 0,60 |0,90 | 0,80 [1,00] 0,70 |0,85]| 0,85 |0,83| 0,80 | 1,00
(9) 0,70 |0,70| 0,70 |0,50| 0,50 |0,50| 0,50 |0,70| 0,70 | 0,50

7. KET LUAN

Cdc két qud nhin duoc qua nghién ctru di phan nao ching minh kha ning ip dung ly thuyét
tdp md trong chin doin kj thuit - mét cong viéc khd méi mé trén thé giéi ciing nhw & Viét Nam.
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Céc k&€t qud buéc diu ndy cin dwoc khing dinh va cing ¢8 thong qua cac nghién ciu sau réng hon
cd veé ly ludn va thuc tién.
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