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ABSTRACT

Nowadays, we have got many problems that we don t have any correct and explicit ways to
find a solution. Al (Artificial Intelligence) is an effective method which is used to find a solution
for the problems. With Al of course, we don't have an absolutely correct or true solution but
only a solution that is nearly true. It means that we still have the gap between the true solution
and the solution we get, but this can be used with good results. The task is to build nutritional
meals at nursery schools where the input data and conditions for problem solving are not clear,
so it is too difficult to have a correct and explicit algorithm to find the solution. We have a
fuzzifier which performs the function of fuzzification which is a subjective valuation to transform
measurement data into valuation of a subjective value, and then we use fuzzy logic to solve this
problem. And we use neural network and machine learning to integrate this system to help us
increase the correct rate and decrease running time. We have successfully built an algorithm
and implemented it. Not only has this method helped to solve a particular problem but its use

can also be extended to many other problems such as those about nutrition, schedule, etc.

I. GIOI THIEU

Qua qua trinh khao sat tai cdc truong mam
non, hiu hét viéc xdy dung khau phan an cho
cac bé chu yeu duogc thue hién thu cong, viée
nay thuong mat thoi gian va d¢ da dang cua
céc bira an la thdp hodc khong dam bao vé
ché do dinh dudng. Chi ¢ vai truong qu1 mo
16n thi c6 thém sy hd trg cua may tinh véi vai
phan mém hd trg, nhung van ¢ tinh trang ban
tu dong.

O Viét nam, hién c6 phin mém Babyfood
do cong ty Pat An thuc hién, va phan mém
Nutrikids dang dugc khuyén khich st dung,
tro' gitip viéc sap xép bira dn cho cac bé, tuy
nhién cac hé thong nay khong thuc hién hoan
toan tu dong ma van pha1 thong qua khau xir
1y bang tay cua con nguoi. HE thong Nutrikids
ctia Cong ty c6 phan mang tryc tuyén Viét Sin
c6 thém hé thong thiét 1ap dudng chét , thiét
1ap cac bita an ngau nhién tir cac mén én co
trong co s¢ dit liéu phong pht, nhung khong
chu trong dén vin dé mon an dé da duogc su

dung khi nao, hay cdc mon an ¢6 ky nhau,
mot s thiét 1ap vé dinh dudng khong thé thay
d01 khong dung cac ky thuat Al va viéc sap
xép khau phan an tai truong mam non van
do nguo’l sap xep lich an tai tru’ong thuc hién
thu cong lai. Trén thi truong quoc té co phan
mém ty dong Nutrikids, nhung cd gia kha
cao, va duogc Xay dung trén nén tang ché do
dinh dudng, moén an cua tré¢ phuong Tay nén
khong phu hop.

Ching t61 hudng dén xay dung mot ung
dung ty dong sdp lich cdc blra an trua tai
trurong mam non thoa cic tiéu chi vé dinh
dudng, gia thanh va do dung lai bira an. Cac
ti€u chi nay thuong dan xen 1an nhau, bo sung
nhau, néu su dung cac mé hinh toan hoc ¢
dién kho c6 thé giai quyét dugc. Do d6, chung
toi da st dung cac phuong phap trong linh
vuc Al (logic md, mang neural, may hoc) dé
giai quyét bai toan dit ra. Bai toan nay khong
nhirng Gmg dung cho trudong mam non ma co



thé tmg dung trong bénh vién, cong sO, ..., va
co the phat trién thanh bai toan sap hch thoa
nhiéu diéu kién phirc tap.

II. CAC RANG BUQC

Chung t6i xay dung mot hé théng dua trén
cac rang budc vé quan hé dinh dudng, twong
tac cac mon an, muc do dung lai, va gia thanh
ctia moi bira an.

1. Dinh duéng

Dinh dudng hop Iy 1a khau phan an hang
ngay phai du vé so lu:ong va can dbi vé chat
luong. Cén ddi giira cac chat sinh ning luong:
dam (protein), béo (lipit), duong (gluxit). Can
doi gitra thirc an c6 ngudn goc dong vat va
thuc vat.

Ti I¢ can doi gitra cac chat sinh nang
luong:

o Ning luong do Protein cung cap: 12-15%
= Ngudn gdc dong vat: 50%
= Nguon gbc thuc vat: 50%
o Ning luong do Lipit cung cp: 15-20%
= Ngudn gdc dong vat: 50%
= Nguon gdc thuc vat: 50%
o Ning luong do Gluxit cung cap: 66—75%

Chung i chi thye hién xay dung ché d¢
dinh dudng cho bira an trua nén céc gia tri ve
dinh dudng can duoc didu chinh lai cho phu
hop. Dong thoi, do tai truong mam non ¢ hai
khoi 16p: khéi com nha tré va khdi com mau
gido, do vy chiing toi tinh toan va xay dung
ché d6 dinh dudng hop 1y cho ca hai khdi 16p
nay, nhu sau:

o Nha tré (tir 1-3 tudi) can 1300 Kcal/ngay.
bat Calo* 1a lugng calo hop 1y cho bira
trua tai truong mam non. Dit Calo 1a luong
calo cho phép cho bita trua tai truong mam
non. Khi d6 lugng calo hop 1y trong bira an
trua tai truong mam non:

- Tai truong bira trua chiém: 30-35% khau
phan ca ngay (Bira trua + Bra chiéu + Bira
phu = 60%-70% ca ngay)
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- Lugng calo tng véi biva trua:

1300*£ < Calo* < 1300*2
100 100

< 390 < Calo* <455

- Vay lugng calo hop 1y cho bira an trua tai
truong mam non 13 390 < Calo* <455

- Chung toi sir dung bo dleu khién mo nén
can c6 mot khong gian nén X 1a tap cac gia
tri lugng calo cho phép theo tung Itra tudi.
Tir d6 ta tinh duoc lugng calo cho phép ddi

voi Ia tudi nha tré 1a 330 < Calo < 525.

- Vay lugng calo cho phép la
330 < Calo <525 va lugng calo hop 1y la
390 < Calo* <455.

o Mau gido (tir 4-6 tudi) can 1600 Kcal/ngay.
Luong calo cho bira an trua tai truong mam
non :

- Tai truong bira trua chiém: 35-40% khau
phan ca ngay (Bira trua + Bira phu = 50%-
60% ca ngay)

- Luong calo cho biia trua:

1600 *—5 <(Calo < 1600*ﬂ
100 100

< 560 < Calo £640

- Vay luong calo hgp 1y cho bira an trua tai
truong mam non 1a 560 < Calo <640

- Tuong ty nhu trén, ching ta s€ st dung
khoang Calo cho phép. Tur d6 ta tinh duogc

luong calo cho phép 14525 < Calo <680 .

- Vay lugng calo cho phép 1la

525 < Calo <680 va lugng calo hop 1y la
560 < Calo* < 640.

2. Twong tac cac mon an

Bira an trua tai truong mam non ngoai com
c6 thém ba moén: canh, man, va trang miéng.
Ngoai viéc dam bao co cdu ning lugng giira
cac mon an nay thi viéc tranh dung chung cac



Tap Chi Khoa Hoc Gido Duc Ky Thudt, 56 15(2010)

moén hoac nguyen li¢u ky nhau 1a rat can thiét.
C6 mot s6 nguyén ligu khi két hop voi nhau
s& tao ra cac chat gay hai cho sirc khoe vé lau
dai hodc gay tir vong. Vi dy, mot sé mon an
khong nén dung chung:

o Stra dau nanh va trung ga: vi stta ¢ men
protidaza kiém ché cac protein trong trimg
g gy can tré tiéu hoa lam kho tiéu, day
bung.

o Stra bo va nude hoa qua: vi nudc hoa qua
c6 tinh axit lam bién doi tinh chat cua sira
bo gay kho tiéu.

o Cu cai trang va céc loai lé, tdo, nho: vi
ceton dong co trong nhiing loai trai nay
phan ng voi axit cianogen luu huynh ¢6
trong cu cai khi€n nguoi an bi suy tuyén
giap trang va budu co.

o Khoai lang va qua hong: vi tinh bot trong
khoai lang kich thich da day tiét ra axit tac
dung véi chét chat tanin trong qua hong
gay viém loét va chay mau da day.

o Nudc rau qua pha chung voi stta cho tré
ubng vi vé 1au dai sé bi bénh Methemoglobin
(mot loai bénh gay khoé thd, tim tai va tr
vong).

o Oc heo va tring ga vi s€ lam ting lugng
cholesterol trong mau dé bi tir vong do cao
huyét ap. .

3. Gia thanh

Ngoai viéc dam bao cac yéu té dinh dudng,
chi phi cho mdt bira an cling can phal dugc
quan tam. Néu mot bira an thoa tat ca cac yéu
cau vé niang luong, do dung lai.. nhung chi
phi cho bira an do lai qua cao so v6i mure cho
phép cua nha truong dé ra thi cing khong thé
chon dé sép lich.

Ngoéi ra, gia ca thyc pham thay doi thu’(‘)’ng
xuyén trong thang 1am cho chi ph1 cua mot
bira an ludn thay d6i, do d6 yéu cau dit ra ciia
bai toan 1a lam sao ching ta quan ly dugc su
thay ddi nay va ¢o sy di€u chinh hop ly nhat
khi c6 thay doi.

4. Mirc df trung lap
Mot khau phan an duoc chon ngoai viéc
dam bao lugng dudng chat can thiét, co chi
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ph1 phi hop, con can tao dugc cam giac ngon
miéng cho tré khi dn. Mot yéu t6 quan trong,
quyet dinh dén van dé ngon mi¢ng chinh 1a
céc bita an phai dugc thay doi luan phién qua
ting ngay, tranh hién twong lap lai. Yéu tb nay
thé hién rd qua do dung lai (muc d6 tring lap)
cua bira an. Mot bira dn ¢6 do dung lai cang
thap thi cang dugc khuyén khich st dung.

M.  Xay dUNG THUAT GIAI

1. B) diéu khien mo
bé xdy dung bo di€u khi€n mo, ching toi
xay dung bon budc nhu sau:

a)Budc dau tién: xac dinh dic trung

Déi Vo1 cac bai toan str dung k¥ thuat Al,
yéu cau dau tién 1a xac dinh cac dic trung cta
bai toan, déc trung dau vao — dau ra. Doi véi
bai toan sip lich dn trua, cac dic trung ¢ day
bao gém: dic trung dau vao (luong calori, ti
1¢ Protein, ti 1& Lipit, ti 1¢ Gluxit, gia tién, d6 /
dung lai), dic trung du ra (ti 1¢ chon). Cac dic
trung nay duogc tinh dya vao cdc mon an (mon
min, canh, va trang miéng) to hop nén bira an.
Do bai toan dat ra c6 6 dac trung dau vao, gia
st xay dung mdi dic trung cé ba tip mo, khi

d6 taco thtcala 6° =216 luat. D6i voi cac bai
toan sir dung Al viéc giam thiéu s6 luat 1a hét
strc can thiét. O day néu ching ta gom nhom
cac dac trung: lugng calori, ti 1€ Protein, ti 1€
Lipit, ti 1€ Gluxit tir d6 danh gia trén cac dac
trung nay cho két qua thong qua déc trung “ti
1¢ dinh dudng” (gom nam tap mo), két hop
dédc trung vura tao ra voi hai dac trung con lai
(gia tlen d6 dung lai) cho két qua “ti 1€ chon”,

khi d6 s6 luat cuia chiing ta s& giam di dang ke

con lai: 4°+5%3*=6 +4 =109 luat.

b)Buéc thir hai: xay dung tip mo va
ham thanh vién
Trong cac truong mam non hién nay thu’orng

6 hai nhom tudi chinh: nha tré va mau gido.
M&i nhém tudi can c6 mot lugng calori khac
nhau. Ngoai ra, qua trinh sap lich tai truong
mam non dya trén hai chuin dinh dudng:
chuan mot (P:L:G = 12%-15% : 15%-20% :
66%-75%) va chuan hai (P:L:G = 14%: 26%:
60%). Do do, viéc xay dung tdp mo cho cac
déc trung cling dua vao céac yéu to nay.



Dic trung “luong calori” gdm ba tap mo:
Calori.Thap, Calori.Vua, Calori.Cao. Ching
t6i xay dung cho nhém tudi nha tré nhu hinh
1 va nhém tudi mau giao nhu hinh 2.

Dic trung “Ti 1& Protein” gdm ba tap mo:
Protein. Thap, Protein.Vua, Protein.Cao. Xay
dung trén chuan mot nhu hinh 3 va theo chuén
hai nhu hinh 4.
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input varisble "TiLeProtein®
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Hinh 4. Pac trung “ti l¢ Protein” déi véi chudn
hai

Dic trung “Ti 18 Lipit” gom ba tap mo:

Xay Dung Nhitng Bita An Dinh Duéng Tai Trong Mam Non
Bang Logic Mo Ket Hop Mang Noron Va Mdy Hoc

Lipit. Thap, Lipit.Vua, Lipit.Cao. Xay dung
trén chuan mot nhu hinh 5 va theo chuan hai
nhu hinh 6.

Pic trung “Ti 16 Gluxit” gém ba tip mo:
Gluxit.Thap, Gluxit.Vua, Gluxit.Cao. Xay
dung trén chuian mdt nhu hinh 7 va theo chuan
hai nhu hinh 8.

Dic trung “Ti 1¢ Dinh Dudng” gom nim
tap mo: TLDD.RatThap, TLDD.Thap, TLDD.
TrungBinh, TLDD.Cao, TLDD.RatCao nhu
hinh 9.

Dic trung “Gi4 tién” gdm ba tap mo: Tien.
Thap, Tien.Vua, Tien.Cao nhu hinh 10.

Membership functian plots:
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Hinh 5. Bdc trung “ti 1¢ Lipit” d6i véi chudn
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Hinh 7. Dac trung “ti I¢ Gluxit” doi véi
chuan mot
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ot poits:
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input variable "TiLeGluxit"

Hinh 8. Bc trung “ti ¢ Gluxit” doi véi
chudn hai

Membership function plots
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authut varisble "TiLeDinhDuong"

Hinh 9. Dac trung “ti Ié dinh duong”

Dic trung “Po dung lai” gdm ba tap mo:
DDL.Thap, DDL.TrungBinh, DDL.Cao nhu
hinh 11.

Pic trung “Ti 16 Chon” gébm nam tap mo:
TLChon.RatThap, TLChon.Thap, LChon.
TrungBinh, TLChon.Cao, TLChon.RatCao
nhu hinh 12.

Membirship function plots
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Hinh 12. Pac trung “ti I¢ dung chon’

¢) Budc thir ba: xay dung tap luat mo

Chung t61 dya trén dac tinh mic do linh
hoat cua cac dac trung dé tach lam hai bo
diéu khién mo. Chung t6i xdy dung b diéu
khién mo theo kiéu Mamdani va cac luat mo
su dung ludt hop thanh MAX-MIN. St dung
déu ra cua bo di€u khién md thir nhat, hinh 13,
lam dit lidu dau vao ctia bo diéu khién mo thu
hai, hinh 14. Ung v6i mdi bo diéu khién mo,
chung t6i xay dung b luat mo twong trng. Bai
viét nay khong néu chi tiét timg luat duoc xay
dung ma chi dua ra cac ti€u chi st dung trong
qua trinh xay dung luat.

BO luat mo tha nhat: “Ti Lé Dinh Dudng”
cang cao khi “Lugng Calori”, “Ti L¢ Protein”,
“Ti L& Lipit”, va “Ti L¢ Gluxit” cang hop ly.

B0 luat mo thir hai: “Ti L¢ Chon” cang cao
khi “Ti L¢ Dinh Dudng” cang cao, “Gia Tién”
cang phu hop, va “D¢ Dung Lai” cang thap.
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Hinh 11. Pac trung “do dung lai”

TiLeChon

2

DoDunglai

Hinh 14. M6 hinh bé diéu khién mo thi hai.



d)Bude thir tu: gidai mo
Co6 hai phuong phap giai mo chinh la
phuong phap cuc dai va phuong phap dlem
trong tam. Tuy nhién, qua thyc nghiém ddi
vGi bai toan nay, phuo’ng phap diém trong tam
(COA) cho két qua danh gia chinh xac hon.

2. Két hop mang neural

Hién nay viéc két hop logic md va mang
neural tao ra mot huéng giai quyét méi goi
1a NeuronFuzzy mang wu diém cia ca hai:
dé thiét ké (thong qua logic md) va dé ti wu
(thong qua qua trinh hoc cua mang neural)
Do céc trong sd quyét dinh cho céc bién mo

Xéy Dung Nhitng Bita An Dinh Duéng Tai Truong Mam Non
Bang Logic Mo Ket Hop Mang Noron Va Mdy Hoc

khong thé thao tac bang tay hay chon tuy y,
nén ching toi két hop mang neural dé xac
dinh dugc céc trong 6 t6i uu nhit ma co thé
dé ap dung vao bo diéu khién mo.

C6 nhiéu hudng tiép can trong viéc xdy
dung mo hinh NeuralFuzzy: ANFIS, GARIC,
SONFIN, EFuNN, dmEFuNN, FUN, FINEST,
FALCON, NEFCON, RBFNNET. O day,
do bai toan sip lich duoc thiét ké theo kiéu
Mamdani nén chtng t6i s€ st dung mé hinh
EFuNN - mot mo hinh thuong duoc dung cho
kiéu Mamdani (do Kasabov gi6i thiéu). M6
hinh EFuNN ¢6 céu triic nhu hinh 15.

Hinh 15. Cau triic hé thong Neural-Fuzzy

theo EFuNN

Céc 16p trong hé théng neural mo dugc xiy
dung dya trén cac budc trong qué trinh suy
ludn mo. L0'p thir nht 1 16p nhép. Moi neural
trong 16p nay c6 nhiém vu truyen cac dir lieu
nhan duoc tir bén ngoai dén lop ké t1ep Do

do, gia tri thuc cla neural 1a y ' Lép
thtr hai 1a 16p mo hoéa. Cac neural trong 16p
nay mé ta cac tap mo duoc str dung phan gia
thuyét cua cac luat mo. Mot neural mo hoa
(neural thudc 16p mo héa) nhan dir li¢u vao rd
va xac dinh muc d§ phu thudc cua gia tri vao
dbi voi cac tdp mo cua neural. Pé xac dinh
cac tap mo cho neural trong 16p hai chung ta
st dung ham thanh vién hinh thang:

0 néu v <«
)
X, —a . 5
: néa a<xP<b
b-a 1
y =41 néu b<xP<e
-
d - x; . .
L néu ¢ <xP<d
d-c
0 néu d < x

Lép tha ba 1a 16p luat md. Mdi neural
trong 16p nay tuwong Gng véi mot luat mo. Mot
neural luat mo nhan gia tri tr neural mo hoa.
Ching han, neural R1, twong Gng vé6i luat thi
nhat, nhén gia tri tir neural A1 va B1. Trong
mot hé thong neural mo, todn tir giao cé the
duoc thi hanh thong qua todn tir min. Do do,
gia tri xuat cta neural thtr i trong 16p tht ba
thu duoc theo cong thure 2.



Tap Chi Khoa Hoc Gido Duc Ky Thugt, s6 15(2010)

(3) 3)

Y =min(x, xLL x0 (2)

Vidu, i’ =min (U, [y ) = [y, . Lop thi
tu 1a 16p dir liéu ra mo. Céc neural trong 16p
nay mé ta tap mo duge sir dung trong phan
két luan cua luat mo. Mot neural dau ra mo
nbi tat ca cac gia tri nhan dugc bang cach sir
dung toan tir hoi, todn tir ndy c6 thé duoc thi
hanh boi toan tir max theo cong thure 3.

4 “) 4
¥, —maX(Al, , X5, x,, ) (3)

Vi duy, y(4) =max(W gy, Mge) = U -Gid

tri cla (., mo ta sy két hop giita cac neural
ludt mo R3 va R6. Lop thtr nam 1a 16p khu
mo. Moi neural trong 16p nay mo ta mot dau
ra cua hé thong neural mo. Neural nay ldy cac
tap mo dau ra va gom chung lai thanh mot tap
mo duy nhét. Dung phuong phap COA dé khtr
mo ¢ 16p thir nam.

Lam thé nao dé hé théng neural mo hoc
va diéu chinh trong s6 luat? Ban chét cua hé
théng neural mo chinh 13 mang neural nhiéu
16p, do d6 cac ky thuat st dung dé luyén
mang trong linh vuc mang neural cling duoc
ap dung trong hé thdng neural mo, trong d6 cd
ca thudt toan lan truyén nguoc.

3. Xay dung bd loc may hoc bang ciy
quyét dinh

Chung t01 x4y dung bd loc ¢6 ba thanh
phan:

o B0 loc tinh: str dung cac nguyén tac vé dinh
dudng do Vu Mam Non quy dinh (luong
calo, co ciu nang luong doi voi protein,
lipit va gluxit) dé xay dung. Cac nguyén
tac nay la cac luat tinh va co6 gia tri tinh.

o B0 loc dong: st dung céc yéu td: mon
an ky nhau, thuc pham ky nhau, gié tién,
khoang thoi gian khong st dyng mon an
hay thuc pham, .... Cac yéu townay la cac
luat tinh nhung c6 gié tri thay doi theo thoi
gian hoac theo kinh nghiém cua nguoi st
dung.

o BO loc st dung ky thuat may hoc: st dung
dit liéu mau 1a cac bira an trua da duoc st
dung tai cac truong mam non trong nhimng
nam gan day va sir dung thuat toan quy nap
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ciy quyét dinh ID3 dé thyc hién viéc xay
dung cdy tao nén bg loc

Do c6 cac luat tinh nén viéc xay dung bo
loc tinh va bo loc dong kha don gian. O day,
chung toi tap trung vao viéc xay dung bo loc
dong st dung k¥ thuat may hoc. Ti€u chi dat
ra cho bd loc may hoc viéc loai bo tat ca céc
blta an khong bao gio duoc su dung. Hai dac
trung dugc xem x¢ét 1a ti 1€ dinh dudng va gia
tién. Xem ti 1¢ dinh dudng 1a dic trung thir
nhat va gia tién 1a dic trung tht hai. Budc
dau tién trong qua trinh xay dung bo loc 1a
phan khoang gié tri cta cac dic trung ddi véi
ting bo dit liéu mau, hinh 16. Budc thir hai,
sau khi chia khoang gia tri cho cac dac trung,
chung ta str dung dit liéu mau dé hoc va tao
cay quyét dinh véi thudt toan ID3, hinh 17.
Budc thir ba, sir dung cay dé quyét dinh dé loc
dir ligu, hinh 18.

D ligu mau

Gia tri dac trurng mot
Gia trj dac trung hai
Két qua

[
Phan khoang
gia tri

h A
D liéu mau
Khoang chia i cia dac trung mot
Khoang chia j cia dac trng hai
Két qua

Tinh giam cac
méu tring nhau

v
D lidu mau
Béc trung mét: Khoang i
Bac trng hai: Khoang j
Két qua

Hinh 16. Phdn khodng gid tri mdu

IV. KET QUA THUC NGHIEM

Chung t61 xay dung dugc mot chuong trinh
hoan thién cho phép ngudi dung chon cac bira
an tu dong dam bao cac ti€u chi dé ra cho tré
mam non, ddng thoi thoi gian xt 1y kha tot.
Puoc thir nghiém ¢ vai truong mam non trén
dia ban & thanh phd H6 Chi Minh cho két qua
rat kha quan.
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Sai

Thém nut i thudc
dac trung mét

Sal

v
Thém nat i thude
dac trrng mot

——Xét trong:

v

Thém nat j thude
dac trung hai

Cay quyét dinh

72 Bang Logic Mo Két Hop Mang Noron Va May Hoc
D liéu mau
Béc trng mét: khoang i | Tham vao
Pac trng hai: khoang j
Két qua
v
Xet déc trung
mét clia cac
di¥ liéu mau
¥
éu thn tai khodng T
thude dac trrng mét
Budng
éu moi mau cho
cung két qua
Bing
v
Thém nat két qua
(con cia nat ij)
Hinh 17. Swr dung dit liéu mdu dé xay dung
cdy quyet dinh
BG dir liéu (bat ki) BO dir lieu (bat ki)
Bét ddu Gia tri ddc trung 1 —Phan khoéng gi tri— Bac trung 1: khoang I
Gié tri dac trung 2 Péc trung 2: khodng |
Néu tén tai khodng | Sai
thugc déc trung 2 nat két qua
Bing Sai Ding
/257
qua
Tra két qua (nat
con cua nutj’)
‘ Két thic ,
Hinh 18. St dung cay quyet dinh dé loc dir liéu

Ung dung cac phuong phép trong linh vuc
Al dé giai quyét cac bai toan khong c6 101 giai
tuong minh 1a mot chon lya tbi wu. Tuy nhién,
tuy vao tung bai todn ma ta s€ phai chon lya
cach giai quyét thich hop.

Phuong phap giai quyét bai toan nay, khong
nhirng c6 thé g dung cho cac bai toan chon
dinh dudng ¢ truong hoc, bénh vién, cong s,
ngudi an kiéng, ..., ma con phat trién thanh
mot 16p bai toan sap lich khi ¢6 dir liéu dau
vao khong rd rang, cac moi quan hé phirc tap

khong chinh xac. Buge ung dung rong rai
trong doi song xa hoi.

TAI LIEU THAM KHAO

Abraham A. & Nath B., “Designing Optimal
Neuro-Fuzzy Systems for Intelligent
Control”, trong Proceedings of the Sixth
International  Conference on Control
Automation Robotics Computer Vision
(ICARCV 2000), Singapore, December
2000.



BPai Hoc Sir Pham Ky Thugt Tp Ho6 Chi Minh

Tap Chi Khoa Hoc Gido Duc Ky Thudt, 56 15(2010)

Abraham A., “Neuro-Fuzzy Systems: State-
of-the-Art Modeling Techniques”, trong
Proceedings of the Sixth International
Work Conference on Artificial and Natural
Neural Networks, IWANN 2001.

Béo “Nguoi Lao Bong”, ra ngay 10/4/2006.

Bart Kosko, Fuzzy Engineering, Prentice
Hall, 1997.

B6 Gido Duyc va Pao Tao, “Chuong trinh
chim soc gido duc tré theo lra tudi”
(1994-1995).

Bui Cong Cuong, Nguyén Doan Phuéc, Hé
mo, mang neural va ung dung, NXB
KH&KT , 2001.

JunYan, Michael Ryan, James Power, Using

Fuzzy Logic, Prentice Hall, 1994.

Kasabov, “Evolving Fuzzy Neural Networks
for Supervised/Unsupervised On-line,
Knowledge-Based  Learning”, IEEE
Trans of Systems, December 2001.

Lé Minh Ha, Nguyén Cong Khan, Nguyén Thi
Hong Thu, Nguyén Db Huy, Dinh dwéng
va sw phat trién tré tho, NXB. Gi4o Duc,
2004.

Nguyén Nhu Phong, Ly thuyét mo va iimg
dung, NXB KH&KT, 2005.

Pham Thé Bao, “Chuyén dé cac hé théng hoc:
hoc véi cay quyét dinh”, Khoa CNTT,
bai Hoc Khoa Hoc Tu Nhién, 2006.



