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gia m6 hinh mo va cic co s¢ luat mo; xay dung giao dién mo hoa (fuzzification); suy dién
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Linh vire kj thuat dwoc dé cap

Sang ché dé cap t6i phuong phap ty dong danh gia hiém hoa cho cic muc tiéu bay
duwa trén céc thong tin dic trung chuyén dong vé vat 1y va thong tin dinh danh. Cu thé
phuong phap tw dong ddnh gia hiém hoa cho cic muc tiéu bay cé thé dung trong cac hé
thong theo ddi, gidm sét trong cac linh vire din dudng, giao thong vén tai va quan su.
Tinh trang k§ thuét cia sang ché

Trong céac hé thong theo ddi, gidm sat cdc muc tiéu bay hién nay viéc danh gia hiém
hoa cho cdc muc tiéu bay la qua trinh wéc lugng mirc do de doa clia no dén céc muc tiéu
ma hé thdng can bao vé. Hién nay, viéc danh gia ndy van dung phuong phép béan ty dong
va phuong phap thu cong 1a chi yéu. Phuong phap thu cong 1a cach dénh gia do nguoi van
hanh dwa vao yéu t6 kinh nghiém dé nhan dinh va dua ra danh gid. Phuong phép ban tu
dong l1a phuong phap can ctr vao mot s6 tham b ctia muc tiéu két hop v6i kinh nghiém ctia
ngudi van hanh dé dua ra danh gia. Ca hai phuong phap nay thuong thiéu chinh x4c do
khong danh gia duoc hét cac tham s6 dic trung cua muc tiéu va khong kip thai cung cap
théng tin cho hé théng khi yéu cau téc do xir Iy gan véi thoi gian thyec.

Ban chét ky thuit ciia sang ché

Muc dich cta sang ché 1a d& xuat phuong phap thu thap théng tin dic trung cua muc
tidu bay, st dung dé danh gid mirc d6 de doa dén cac muc tiéu bao vé bao gdm céc thong
tin vat 1y (kinh d6, vi d6, huéng, van tdc), khoang cach tiép can gan nhat, thoi gian tiép can,
dd cao, s luong, nhan dang dich-ta, kiéu loai muc tiéu, cac tham $6 nay duoc k¥ thuat 16-
gic mo thue hién mo hoa dé chuyén tir gia tri dinh lugng sang gié tri dinh tinh. Sau d6 thong
qua cac phép bién d6i md véi cac toan tir hdi me, hop mo, kéo theo mo trén co s6 luat mo
duoc xay dung trong sang ché dé dua ra danh gia t6ng hop vé muc d6 nguy hiém cia muc
tiéu bay d6i v6i muc tiéu can bao vé.

Phuong phép tu dong danh gi4 hiém hoa muc tiéu bay s& gitip cac hé thong theo dai,
gidm sét c6 thé nhanh chéng, kip thoi tw ddng dua ra danh gia chinh xac cac mdi nguy hiém

tiém tang dén cac muc tiéu can bao vé. Piac biét trong linh virc quan sy, phuwong phap nay
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s& tyr dong tinh toan va cung cAp cho ngudi chi huy céc mbi de doa tlr cAc muc tiéu bay dén
c4c khu vuc can bao vé dé nhanh chong, kip thoi co phwong an xu 1.

Cu thé, dé dat dwoc muc dich trén, phuong phap duoc dé xuét trong sang ché bao
gbm cac budc:

Budc 1: xay dung co s¢ tri thirc mo véi bo tham sb6 tham gia m6 hinh m¢ va cac co
s& luat mo. DAy la budce quan trong, dnh hudng quyét dinh t6i sai s6 md hinh va két qua
dau ra ctia phuong phap.

Budc 2: xay dung giao dién mo hoa (fuzzification). Thuc hién chuyén d6i cac tham
s6 dAu vao dang dinh tinh lugng thanh cAc gid tri dinh tinh (bién ngon ng).

Buée 3: suy dién mo. Thyc hién bude suy dién mo dua trén co s6 ludt mo va cac gia

tri dau vao dé dwa ra mot gia tri du doan & dau ra dang dinh tinh.

di®n mo dang dinh tinh thanh gié tri dinh luong.
M ta van tit cac hinh vé

Hinh 1 minh hoa c4u trac mé hinh m¢ danh gia hiém hoa muc tiéu bay ctia sang ché;

Hinh 2 minh hoa céc tap mo dung dé dinh nghia cc bién ngén ngi trong danh gia
hiém hoa muc tiéu bay.

Mo té chi tiét sang ché

Noi dung duwoc mo ta dudi day cing vdi cac hinh vé kem theo chi la mét phuong an
thure hién sang ché, trong d6 cac thudt nglt duoc hiéu nhu sau:

Muc tiéu bay: 1a cdc muc tiéu nhin dugc tu cac nguén trinh sat (cam bién, ra da,
camera...).

Nhén dang, may héi (IFF): 1a gan nhan cho cac muc tiéu bay co thé gay ra nguy
hiém cho c4c khu vuc can bao vé. Tai mot sb dai ra da c6 may hoi s& phat ra mot tan s doi
v4i cac muc tiéu bay, va kiém tra c6 nhan duoc tin hiéu phan hoi khong.

Kiéu loai muc tiéu: 1a cac kiéu loai may bay cua dich khi tham gia tién cong, bao
gém tiém kich, cuong kich, truc thang, chi huy trén khong, huan luyén, ném bom chién
luge, tén hira dan dao, may bay khong nguoi 14i, khinh khi cau, hang khéng dan dung, van
tai quan su, tiép du, trinh sét, tac chién dién tir va muc tiéu khong xac dinh.

Mitc do hiém hoa: 1a muc d6 de doa ctia muc tiéu dich ddi véi cac khu vuc can bao

vé. Trong sang ché, su dung bon murc do hiém hoa gom: rat cao, cao, trung binh, thap.
2
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Phuong phap ty dong danh gia hiém hoa cho cac muc tiéu bay dua trén cac thong
tin dac trung trong sang ché duoc chia lam bon budc chinh:

Buéc 1: xay dung co sé tri thirc mo véi bo tham s6 tham gia mo6 hinh mo va céac co
s& luat mo. Day 1a bude quan trong, dnh hudng quyét dinh t6i sai s6 md hinh va két qua
dau ra ciia bai toan.

Buéc 2: xay dyng giao dién mo hoa (fuzzification). Thuc hién chuyén doi cac tham
sb dAu vao dang dinh tinh luong cc gi4 tri dinh tinh (bién ngdn ngi).

Budc 3: suy dién mo. Thuc hién bude suy dién mo dua trén co s& luat mo va cac gia
tri dau vao dé dua ra mot gia tri du doan ¢ dau ra dang dinh tinh.

Bude 4: thuc hién khir mo (defuzzification). Thure hién vige chuyén ddi két qua suy
dién mo dang dinh tinh thanh gia tri dinh luong.

Tham chiéu Hinh 1 va Hinh 2, cu trac md hinh m¢ cua sang ché gdm bon khdi, thé
hién chirc nang cho bdn bude duge dé cap ¢ trén. Cu thé ndi dung céc bude dugc thuc hién
nhu sau:

Budc 1: xay dung co s¢ tri thitc mo voi bo tham s6 tham gia mo6 hinh m¢ va céac co
s& luat mo;

Dit liéu du vao dé danh gia 1a cdc tham s6 vé thong tin dic trung ciia muc tiéu gdm
khoang céch tiép can gin nhit (CPA), thoi gian tiép can (TBH), vén toc (Speed), do cao
(Altitude), s6 lwong (Quantity), nhan dang dich-ta (IFF), kiéu loai muc tiéu (Type). Cac
théng tin nay duoc cdc dai ra da hang khong dan dung (Noi Bai, Da N&ng, Tan Son Nhit,
Quy Nhon, Ca Mau) va cdc dai ra da quan sy (RSP10, RV02, NKVS, RSBN_4NM,
RSBN_4NCT, P37, P18M) thu thap va dua vé cho hé thong.

Xay dung bo tham s&: x4c dinh c4c tham s6 s& tham gia vao md hinh mo dé danh
gia muc do hiém hoa cta muc. tiéu. Moi bién mo s& dugc biéu dién bang mot sb cac gia tri
ngdn ngt nhat dinh, va céc gid tri ngon nglt duge xac dinh boi mét tdp mo voi cac gia tri
dinh lugng quy dinh cho ting tham s6. Viéc dinh nghia bién mo rit quan trong, n6 anh
huéng quyét dinh t6i viée hinh thanh co so ludt va sai s mo hinh. D& bicu dién bién ngén
nglt cho cac tham s6 dau vao, trong lo-gic m& cung cap cac cic ham thanh vién
(membership function), cac ham nay s& thuc hién viée bién d6i cac gia tri dau vao dang
dinh luong thanh gia tri dinh tinh cho he¢ thérlg suy ludn mo. Trong sang ché cac ham thanh

vién duoc su dung dé thuc hién viéc bién d6i nay bao gém ham thanh vién dang hinh thang
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(trapezoidal membership function), ham thanh vién dang hinh tam giac (triangle
membership function), ham thanh vién dang Z (sigmoidal Z-shape) va ham thanh vién
dang S (sigmoidal S-shape) v&i cong thirc tinh nhu sau:

Ham thanh vién dang hinh thang (trapmf):

0 , b<u<a
u-—a
4 , a<u<c
#Trapmf(u)zﬁl , c<u<d
b—u
, d<u<b
b—d b

trong d6 u 13 tham so dau vao, a, b, ¢, d 1a cac tham s0 ngudng cua ham trapmf.

Ham thanh vién dang S (smf)

( 0 , usa
U — a\? a+b
(b—a) , u<acs
tsmp (W) = 4 U — b\2 a+b
NPT R
b—a 2
\ 1 , u=bhb

trong d6 u la tham s6 dau vao, a, b 1a cdc tham so ngudng cua ham smf.

Ham thanh vién dang Z (zmf)

( 1 , usa
U — a2 a+b
1—2( ) . u<a<
IO ER b-a 2
zZms u—>, a+b
2(————) , —<u<bhb
b—a 2
\ 0 , uz=b

trong d6 u 12 tham s6 dau vao, a, b 1a cac tham s6 ngudng cua ham zmf.

Ham thanh vién dang hinh tam giac (trimf):

0 , b<u<a
u—a
, a<u<c
_Jc—a
.U'Trimf(u) - j 1 , U =c¢
b—u
, c<u<hb
b—c
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trong d6 u 13 tham so dau vao, a, b, ¢ la cac tham s0 ngudng cuia ham trimf.

Theo thuc nghiém, khodng gia tri, ham thudc va mirc roi rac cua cac tham so nay

nhu bang 1 s& cho két qua t6t:

Bing 1: cac tham s6 va phan mirc r0i rac

Tham s6 Gia tri Muc o1 rac St dung ham thanh vién
Khoang R4t Gan zmf(2;3)
cach t‘ié'p Gan trapmf(2;3;5;6)
cén gan [0.10] Trung binh trapmf(5,6,8;9)
nhat - ’
CPA Xa smf(8;9)
(km) '
Thoi gian Rét ngin zmf(60;100)
tiép can - [0,500] Ngin trapmf(60;100;180;250)
TBH ’ Trung binh trapmf(180;250;400;430)
(s) Da1 smf(400;430)
_ Rat nhanh smf(410;470)
(Sbeed) [0,600] Nhanh trapmf(220;280;410;470)
(m/s) ’ Trung binh trapmf(60;120;220;280)
Cham zmf(60;120)
b cao Eét = Smf(lg(%%%;é 28%%%) 10000;12000)
. ao trapm ; ; it
%ﬁfll)“mde) (0150001 FTrung binh frapmf(1000;3000;6000;8000)
Thap zmf(1000;3000)
R4t nhiéu smf(5;6)
Quar}'tity [1,15] Nhiéu trapmf(2;3;5;06)
(Chiec) ’ Trung binh trimf(1;2;3)
It trimf(0;1;2)
Nhan Loai khac trimf(0;1;2) -
fhtzn(fé%‘ 1.2 Dich trimf(1;2;3)
Tiém kich trimf(0;1;2)
Ném bom trimf(1;2;3)
Truc thdng trimf(2;3;4)
Vin tai trimf(3;4;5)
Tiép dau trimf(4;5;6)
Kidu loai Trinh s_ért ‘ tr@n1f(5;6;7)
muc tidu [0, 15] Tac chién dién tu tr¥1nf(6;7;8)
(T'y pe) ’ Chi, huy trén khong trimf(7;8;9)
Huéan luyén trimf(8;9;10)
Ném bom chién luoc trimf(9;10;11)
Tén Itra hanh trinh trimf(10;11;12)
Tén Ira dan dao trimf(11;12;13)
Khong nguoi lai trimf(12;13;14)
Khinh khi cau trimf(13;14;15)

h
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Tham sb Gia tri Mitc 1i rac St dung ham thanh vién
Hang khéng dan dung trimf(14;15;16)
Khong xac dinh trimf(15;16;17)
Y an Rat cao smf(0.7;0.8)
i/f:r;i%a 0.1] Cao trapmf(0.4;0.5;0.7;0.8)
(threat). ’ Trupg binh trapmf(0.1;0.3;0.4;0.5)
Thap zmf(0.1;0.3)

Xay dung co s& luat mo: day la bude xdy dung h¢ luat dya trén cac tham s6 dau

vio, 12 tap cc luat md NEU-THI (IF-THEN) biéu didn tap cac phat biéu hay quy tac ma

con ngudi c6 thé hiéu duoc, mé ta hanh vi he thong. Mdi luat mo s& duoc biéu dién tong

quat nhu sau:

IF (x, is P}) AND ...AND (x, is B{) THEN y is T/ (wy)

trong &6 P¥ va T/ 1an luot 1a cac gié tri ngén ngit duoc dinh nghia trén cac bién dau

vao va dau ra mo hinh. Phan gia thuyét cua ludt dugc hinh thanh tu sy giao nhau gitra cac

phat biéu dang ngbn ngit, x; is P{. Twong Gng véi mdi lut ta c6 mot trong sd (weight) w:

dai dién cho murc d¢ tin cdy hay d6 4nh hudng cua luét trong co so luat.

2 s& cho két qua tot:

Trong sang ché ndy, co s& ludt va trong s6 twong ng duge xay dung nhu nhu bang

Bang 2: b6 co so luat va trong so

. THI (THEN ) £
STT NEU (IF) Mﬁ’c(d(} hién)l hoa= Trong so
1 Altitude=R 4t cao R4t cao ‘ 1,0
2 Altitude= Cao | Cao 1,0
3 Altitude=Trung binh Trung binh 1,0
4 Altitude=Thap Thép 1,0
5 Cpa=Rat gin Rét cao 1,0
6 Cpa=Gén Cao 11,0
7 CE)a='l‘1iung binh AND Type=NOT Chi huy Trung binh 1.0
trén khong
g Cpf1=Xa AND Type=NOT Chi huy trén Thép 1.0
khong
9 Tbh=Rét ngan Rt cao 3,0 o
10 Tbh=Ngan Cao 3,0
11 Tbh=Trung binh Trung binh 3,0 |
12 I‘b?:Dal AND Type=NOT Chi huy trén Thip 3.0
khéng
13 Iff=Pich Rét cao 1,0
14 [ff=Khong xéc dinh Trung binh 1,0
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: 5 THI (THEN £
STT NEU (IF) ML'rc( d6 hi érgl hoa= Trong so
15 Quantity <=2 Trung binh 1,0
16 Quantity > 2 && Quantity <35 Cao 1,5
17 Quantity >= 5 Rét cao 2,0
18 Type=Tiém kich Cao 1,0
19 Type=Ném bom Rét cao 1,0
20 Type=Tryc thang Trung binh 1,0
21 Type=Van tii Thip 1,0
22 Type=Tiép dau Thap 1,0
23 Type=Trinh sat Cao 2,0
24 Type=Téc chién dién tir Cao 1,0
25 Type=Chi huy trén khong Rét cao 10,0
26 Type=Huén luyén Thap 1,0
27 Type=Ném bom chién lugc RAt cao 2,0
28 Type=Tén lua hanh trinh Cao 1,0
29 Type=Tén ltra dan dao Cao 1,0
30 Type=Khoéng nguoti 141 Trung binh 1,0
31 Type=Khinh khi cau Thap 1,0
32 Type=Hang khong dan dung Thap 1,0
33 Type=Unknown Trung binh 1,0
Speed=Trung binh AND Altitude=Rat cao 2
34 AND Quantity=3 AND Type= Ném bom | ot ¢4© 2.0
Speed=Trung binh AND Altitude=Cao
35 AND Quantity=3 AND Type=Ném bom Rét cao 3,0
chién luogc
36 Speed=Rat nhanh AND Altitude=Rat cao RAt cao 10
AND Quantity=1 AND Type=Trinh sat ’
Speed=Cham AND Altitude=Thap AND
37 Type-Tén lita hanh trinh ’ Cao 1,0

Budce 2: xdy dung giao dién mo hoa (fuzzification)

Tai budc nay, thuc hié‘n dua céc gié tr1 tham $d dac trung cua muc tiéu sé di qua bd
co sé tri thire mo da duogce xay dung tai bude 1 dé thuc hién chuyén ddi cac dau vao dang
dinh luong thanh cdc phan muc roi rac dinh tinh dang ngdn ngu.

Két thiic bude 2 s& nhan duge tat ca danh gia dang dinh tinh cho ting loai tham )
dAu vao cua muc tiu.

Vi dy: thoi gian tiép can (TBH) 1a 25 s, gia tri dinh lwong nho hon khoang (30;60)
nén gié tri dinh tinh Ja: rit ngén véi gid tri ham thuge 1a 1,0 (100 % thuge pham vi bién
ngdn ngl “R4t ngin”).

Bude 3: suy dién mo;
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bay la bude téng hop cac danh gia dang dinh tinh cta cac tham s6 nhan duoc tai
bude 2 thanh danh gia tong quat cho muc tiéu dya trén cac toan tir mo.

Bude nay ¢6 nhiém vu thuc hién thu tuc suy dién mo dua trén co s6 luat mo duge
xay dung tai budc 1 va cac gia tri dau vao sau khi duoc 161 rac hoa thanh gia tri dinh tinh
tai bugc 2 dé dwa ra mot gia tri du doan & dau ra. V&i mdi luat, mo hinh thu duoc & phén
két luan 1a mot tAp mo (suy dién duoc hinh thanh tir ham thudc cua gia tri ngoén nglr phan
két luan két hop voi gid tri dinh lugng cla phan gia thiét mdi luat). Sau do, cac tdp mo nay
duoc két hop v6i nhau thong qua cac toan tir mo.

Trong sang ché sir dung phép toan tich (Product) cho toan tir hoi mo va toan tir kéo
theo md, con vGi toan tir hgp mo sur dung kiéu loai tong (Sum). C4c toan tu nay co thé dam
bao tat ca tham sb dau vao cua ddi tuong déu duge dong gop véi trong s6 nhat dinh cho két
qua dau ra, cong thirc cac toan tir nhu sau:

Toéan tir héi mo v6i phép toan tich duoc tinh theo cong thure tinh sau:

tans () = s () App(y) = pa(x) . 1p(y)
Toéan t& kéo theo mo v&i phép toan tich duge tinh theo cong thure tinh sau:

amp () = () = pp(y) = pa(x) - pp(y)
Toan to hop md véi phép toan tong duoc tinh theo céng thuc tinh sau:

taup(x) = pa GO vV pp () = pa ) + pp(y)

trong d6, p,(x) 1a ham thudc cua tham s6 dau vao x, thé hién do thudc cia phﬁn o
x thudc vé tip mo A, ug(y) 1a ham thudc cta tham s6 dau vao vy, thé hién do thudc cta
phan tr y thudce vé tip mo B.

Két thic budce 3, s& nhan duoc cdc danh gid mic do hiém hoa chung cho tat ca tham
sb ctia muc tiéu bay v6i cic % trén cdc mire do danh gia khac nhau (thép, trung binh, cao,
rit cao).

Budc 4: thuc hién kit m¢ (defuzzification);

Tai budc nay, thyc hién chuyén dbi két qua suy dién mo thanh gia tri dinh lrong cua
d4u ra. Cong doan nay stt dung cac k¥ thudt khir mo khac nhau, gdm phuong phap cuc dai
trung binh (average maximum), phuong phap cuc dai trung binh c6 trong s6, phuong phép

trong tdm ... Tuy nhién, phd bién nhat 1a phuong phap xac dinh trong tam (centroid). Trong
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phwong phap trong tm (centroid method hay centre of gravity) moi gia tri tham s dau vao
ctia dbi twong déu duge déng gop voi trong s6 nhat dinh va anh hudng dén gid tri khir mo.

Theo thuc nghi¢m, sang ché chon phuong phap trong tdm duoc sir dung dé khir mo
s& cho ra két qua tbt va 6n dinh nhét, gia tri dinh luong cla bién dau ra dugc tinh toan bang

cach tim gia tri trong tAm ham thudc cua gia tri mo nhu sau:

J x. g () dx

X (0 dx

trong d6 x 1a tham so dau vao, pi4(x) 1a ham thude cua tham s6 dau Vao X.
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Yéu ciu bao hd
1. Phuong phap tu dong danh giad hiém hoa cho cdc muc tiéu bay dua trén cac thong
tin ddc trung, bao gom cic budc:

budce 1: xay dung co so tri thirc mo v6i bo tham s6 tham gia mo hinh mo va céc co
s& luat mo;

di licdu dau vao dé danh gia la cac tham s6 vé thong tin dac trung ciia muc tiéu gém
khoéang cach tiép can gan nhat (CPA), thoi gian tiép can (TBH), van toc (speed), do cao
(altitude), s6 lwong (quantity), nhan dang dich-ta (IFF), kiéu loai muc tiéu (type); cdc thong
tin ndy duoc cac dai ra da hang khong dan dung va cac dai ra da quén sy thu thap va dua
vé cho hé théng;

9

AL A
aann gia

Cu
>
a9

x4y dung bo tham s6: xac dinh cac tham s6 sé tham gia vao m6 hinh mo

p—

mttc d6 hiém hoa ctia muc tiéu; mdi bién mo s& duoc biéu dién béng mot s6 cac gia tri ngén
nglt nhét_'dinh_. va cac gia tri ngdn ngl duoc xac dinh boi mot tip mo voi cac gia tri dinh
luong quy dinh cho tirng tham s6; dé biéu dién bién ngon nglt cho cac tham s6 dau vao,
trong 16-gic mo cung cip céc cdc ham thanh vién (membership function), cdc ham nay sé
thyc hién viée bién ddi cac gi tri ddu vao dang dinh luong thanh gid tri dinh tinh cho hé
théng suy ludn mo; cdc ham thanh vién dugc st dung dé thuc hién viée bién doi nay bao
g6m ham thanh vién dang hinh thang (trapezoidal membership function), ham thanh vién
dang hinh tam gic (triangle membership function), ham thanh vién dang Z (sigmoidal Z-
shape) va ham thanh vién dang S (sigmoidal S-shape) v6i cong thirc tinh nhu sau: -

ham thanh vién dang hinh thang (trapmf):

0 ) b<u<a
u—a
- ) a<u<c
_Jc—-a
.u.Tra.pmf(u> ~ 1 , c<u<d
b d<u<b
, a<<u
\b —d

trong d6 u 1 tham s6 dau vao, a, b, ¢, d 1a cac tham s ngudng cua ham trapmf:

ham thanh vién dang S (smf):

10
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0 , u<sa

U — a\? a+b
2( ) , u<as<-

b () = 4 b —a 2
smf u—b\* a+b
Y ) R L
b—a 2
1 , u=>>b

trong d6 u 1a tham 56 dau vao, a, b la cac tham so ngudng cua ham smf;

ham thanh vién dang Z (zmf):

1 , usa
U — a\? a-+b

1-2(+—) , u<as

, b —a
.“me(u>:j U — b\2 atb
(20 g,
b—a 2
\ 0 ) u=»b

trong do 1 12 tham $6 déu vao, a, b 14 cdc tham s6 ngudng clua ham zmf;

ham thanh vién dang hinh tam giac (trimf):

0 , b<u<a
u-—a
, a<u<c
; (u)=46_a
Hrrimf “ 1 , U =c
lbh—-u
—_ , c<u<hb

trong d6 u 1a tham s6 dau vao, a, b, ¢ la cac tham so ngudng cua ham trimf;

trong sang ché, khoang gid tri, ham thudc va mirc rdi rac cta céc tham $6 nay nhu

bang 1 s€ cho két qua tot:

bang 2: cic tham s6 va phan muc roi rac

tham s6 1A tri murc 101 rac - sir dung ham thanh vién
khodng rit gan . zmf(2;3)
cach ticp gan 3 trapmf(2;3;5;6) N
cén gan 0.167 trung binh trapmf(5:6;8;9)
nhét - 0305 ' ' ' . :
CPA Xa smf(8;9) !
(km). : . , o , |
thoi glan rat ngin zmi{(60;100)
tiép cin - | [0,500] ngan trapmf(60;100;180;250)
TBH trung binh trapmi{(180;250;400;430) o
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tham s6 gia tri muc roi rac _strdung ham thanh vién |
(s) ' dai ' ‘ smf(400;430)
s rat nhanh smf(410;470)
E’sane;[;()l(; [0.600] nhanh trapmf(220;280;410;470)
( Hlf e ’ trung binh trapmf(60;120;220;280)
cham zmf(60;120)
a4 cao o Smf(l(f)(%%%;é 28(())%%) 10000;12000)
. cao trapm ; ; ; v
Efrllt)”“de) [0.15000] trung binh trapmf(1000;3000:6000;8000)
thap zmf(1000;3000)
s6 luong rét' rghiéu smf(5;6)
(quaﬂti ) | [1,15] nhiéu : trgpmf(2;3 ;5;0) B
(chido) ’ ?rung binh tr¥mf(l;2;3)
it trimf(0;1;2)
nhan dién loai khéc trimf(0;1;2)
?f;g)‘ @12 dich trimf(1;2;3)
tiém kich trimf(0;1;2)
ném bom trimf(1;2;3)
truc thang trimf(2;3;4)
van tai trimf(3;4;5)
tiép dau trimf(4;5:6)
trinh sat trimf(5:6;7)
Lidu loai tég chién dién tu tr%mf(6;7;8)
mue tieu [0, 15] chi huy trén khong tr?mf(7;8;9)
( ty;pe) ’ huan luyén trimf(8;9;10)
: ném bom chién lugc trimf(9;10;11)
tén ltra hanh trinh trimf(10;11;12)
tén Iira dan dao trimf(11;12;13)
khong nguoi lai trimf(12;13;14)
khinh khi cau trimf(13;14;15)
hang khong din dung trimf(14;15;16)
khong xac dinh trimf(15;16;17)
mite &6 rat cao 'smf(0.7;0.8) \ o
hidm Hoa 0,11 cao . trapmf{(0.4;0.5;0.7;0.8)
(threat)‘ e trung binh trapmf(0.1;0.3;0.4;0.5)
thap zmf(0.1;0.3)

xdy dung co s& luat mo: day 1a bude xdy dung hé ludt dya trén cac tham s6 dau vao,

la tdp cac lnat mo NEU-THI (IF-THEN) biéu dién tip cdc phat biéu hay quy tic ma con

ngudi c6 thé hicu duoc, md ta hanh vi hé thong; moi ludt mo s€ duoc biéu dién tong quat

nhu sau:

12

IF (x; is PY) AND .. AND (x, is P) THEN y is T/ (wi)
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trong 4o Pli va T/ 1an luot 1a cac gia tri ng6n nglt duoc dinh nghia trén cac bién dau

vao va dau ra mo hinh; phan gia thuyét cua luat duoc hinh thanh tir sy giao nhau giira cac

phat biéu dang ngdn ngit, x, is P; twong mg véi mai ludt ta c6 mot trong s6 (weight) wy

dai dién cho mtrc d0 tin ciy hay do &nh hudng cta luat trong co s¢ luat;

2 s& cho két qua tot:

bang 2: bd co so luat va trong so

trong sang ché nay, co s& luat va trong s6 trong tmg duoc xay dung nhu nhu bang

L thi (then £
stt néu (if) ml'x(c do k)li ém hoa= trong so
1 altitude=rat cao rat cao 1,0
2 altitude=cao - cao 1,0
3 altitude=trung binh trung binh 1,0
4 Altitude=thap thip 1,0
5 cpa=Rat gan rit cao 1,0
6 cpa=gan cao 1,0
7 cpia=truf1g binh AND type=NOT chi huy trung binh 1.0

trén khong

8 cpa=xa AND type=NOT chi huy trén khong thap 1,0
9 tbh=rit ngan rat cao 3,0
10 tbh=ngan cao 3,0
11 tbh=trung binh trung binh 3.0
12 tbh=dai AND type=NOT chi huy trén khong thap 3,0
13 iff=dich . rt cao 1,0
14 iff=khong xac dinh trung binh 1,0
15 Quantity <=2 trung binh 1,0
16 quantity > 2 && quantity <35 cao 1,5
17 quantity >= 5 rat cao 2,0
18 type=tiém kich cao 1,0
19 type=ném bom .. rat cao 1,0
20 type=truc thang trung binh 1,0 ]
21 type=van tai thap 1,0
22 type=tiép dau thap 1,0
23 type=trinh sat cao 2,0
24 type=tac chién dién tir cao 1,0
25 type=chi huy trén khéng rét cao 10,0
26 type=huan luyén thap 1,0
27 type=ném bom chién luge rat cao 2,0 |
28 type=tén ltra hanh trinh cao 1,0
29 type=tén ltra dan dao cao 1,0
30 type=khong nguoi 11 trung binh 1,0
31 type=khinh khi ciu thap 1,0
32 type=hang khong dan dung thip 1,0

1 33 ‘type=unknown trung binh 1 1.0
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A g thi (then) A

stt néu (if) mire d6 hiém hoa= trong so
speed=trung binh AND altitude=rat cao J

34 AND Quantity=3 AND type= ném bom rat cao 2,0
speed=trung binh AND altitude=cao ) )

35 AND quantity=3 AND type=ném bom chién | rat cao 3,0
lugc o

36 speed=rat nhanh AND altitude=rét cao At a0 1.0
AND quantity=1 AND type=trinh sit ’

= a J alt {e— A

37 speeg Acha}n A\I\DAa‘ltltude thap AND ca0 1.0

type=tén lra hanh trinh

budce 2: xay dung giao dién mo hoa (fuzzification);

tai budc nay, thuc hién dua cic gid tri tham s6 dac trung ctia muc tiéu s& di qua bd
co s& tri thitc mo da duoc xay dung tai budce 1 dé thuc hién Chuyén ddi cac dau vao dang
dinh luong thanh cac phin mitc roi rac dinh tinh dang ngdn ngt; két thiic bude 2 s& nhan
duoc tat ca danh gid dang dinh tinh cho tirmg loai tham s6 dau vao cua muc tiéu;

budc 3: suy dién mo; - |

day la budc téng h(_)p cac danh gia dang dinh tinh cua cac tham s6 nhan dwoc tai
bugc 2 thanh danh gia tong quat cho muyc tiéu dya trén cac toan tir mo;

v6i mdi luit, mé hinh thu duoc & ph:?m két luan 1a mot tdp mo (suy dién dugc hinh
thanh tr ham thudc cta gid tri ngdn ngit phan két luan két hop véi gié tri dinh luong cia
phan gia thiét mdi luat); sau do, cac tdp md nay duoc két hop v6i nhau thong qua cac toan
t mo; ,

trong sang ché sir dung phép toan tich (product) cho toan tir hoi m¢ va todn tur keo
theo mo, con vai toan t& hgp mo str dung kiéu loai tong (sum); cac toén tlr ndy co thé dam
bao tét c4 tham s dau vao cta dbi tuong déu duge dong gop véi trong s6 nhat dinh cho két
qua dau ra, cong thirc cic toan tr nhu sau: ‘

todn tr hoi mo véi phép toan tich duwoc tinh theo cong thire tinh sau:

tans () = () N pp(y) = pa(x) - tig )
toan tir kéo theo m& véi phép toan tich dugce tinh theo cong thire tinh sau:

#A=>B(x) =, (x) = pup(y) = ta(x) . up(y)

todn tir hgp mo voi phép toan tong duoc tinh theo cong thire tinh sau:

Paus () = ity (x) V pp(y) = pa{x) + pp(y)

14
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trong d6, 1, (x) 1a ham thudc ctia tham sb ddu vao x, thé hién d6 thudc ctia phan fir
x thudc vé tip mo A, pp(y) 1a ham thudc cta tham s6 dau vao y, thé hién do thudc cia
phin tr y thudc vé tdp mo B;

két thuc bude 3, s& nhan duge cic danh gia mirc do hiém hoa chung cho tat ca tham
s6 cuia muc tiéu bay véi cac % trén cac mirc do danh gia khac nhau (thap, trung binh, cao,
rit cao);

bude 4: thuc hién khir mo (defuzzification);

tai buéc nay, thuc-hién chuyén ddi két qua suy dién mo thanh gié tri dinh lwong cia
dau ra; bude nay st dung céc k¥ thuat khir md khac nhau, gém phuong phap cuc dai trung
binh (average maximum), phuong phap cuc dai trung binh c6 trong s6, phuong phép trong

tAm; tuy nhién, pho bién nhat 1a phurong phéap xéc dinh trong tam (centroid); trong do, san

(4e]

by ~ 1. 1

chir mo sé€ cho ra

)

ché lua chon phuong phap xédc dinh trong tam dugc su dung dé et que

I
S

tdt va On dinh nhat, gia tri dinh lugng cua bien dau ra dugc tinh todn bang cach tim gia tr1

trong tdm ham thudc cta gia tri mo nhu sau:

_[xm@dx

T [ pa(x) dx

trong d¢ x 1a tham s¢ dau vao, py () 1a ham thudc cua tham so dau vao x.
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