LOGIC MO VA UNG DUNG TRONG HE THONG TIN PIA LY
NGUYEN TRUONG XUAN, LE VAN HUNG, NGUYEN HOANG LONG
Trwong Pai hoc M6 - Pia chdt
Tém tat: Nhiéu ddi twong khong gian cé cdac ranh giéi khong ro rang. Trong phan tich khéng
gian, ta ciing thuong ding cdac khdi niém nhw “doc vira phai”, * ‘rat gan’ .-y day la nhiing khai
niém khéng ré rang, con goi la cdac khdi niém mo. Viéc biéu dién cdc doz twong va phan tich
khong gian nhuw trén trong hé thong tin dia Iy (GIS) dua trén Iy thuyét tdp hop kinh dién 1a
khong con phii hop. Légic mo la céng cu quan trong va dwoe siv dung rong rdi nhat dé mé hinh
hoéa tinh mo. Bai bao nay gidi thiéu CAC khdi niém va nguyén |y co ban cua logic mo (tinh mo,
tdp mo, cdc dang ham lién thude, cdc phép todn trén tdp mo, bién ngén ngir va gia t¥) ciing nhir
CAC 1tng dung cia N6 trong viéc biéu dién cac doi twong cé ranh gidi khong rd rang va phan

tich khéng gian mo trong GIS.
1. Mé& dau

Nhiéu sy vat va hién tuong thé hién
mot mirc d6 nao do6 su khoéng rd rang hay
khong chic chan va do d6 khong thé biéu
dién dugc mot cach chinh xac bang cac
16p (tap) kinh dién véi ranh gidi rd rang.
Trong phan tich che phu dat, déi khi
ching ta khéng thé dua ra cac ranh gidi
rd nét, vi du gitra khu vuc rimg va dong
cd; chd nao 1a noi dong co két thuc va
rumg bat dau? NOi cach khac, ranh giGi
nay la khdng rd rang hoac mo.

Trong cac tmg dung thyc té, ta co thé
phai tim mot dia diém thich hop dé xay
nha. CAc tiéu chuan cho dia diém can tim
c6 thé dugc phat biéu nhu sau. Pia diém
xdy nha can phai: (1) c6 do doc vira phai;
(2) ¢6 hudéng ua thich; (3) c6 do cao vira
phal (4) gan mot hod nudéc; (5) xa bai rac;
va (6) khong nam trong khu vyc cam. Tét
ca cac diéu kién trén (ngoai trir dleu kién
cubi) la khong rd rang, nhung g10ng nhu
cach con nguoi tw duy va phat biéu bang
ngon ngir. V6i cach tiép can kinh dién,
cac diéu kién néi trén s& duoc chuyen
thanh céc 16p 13, chang han: (1°) do doc
dudi 10% (2°) hudng nim trong goc tir
135° dén 225°% (3”) d6 cao tir 1.500 mét
dén 2.000 mét; (4°) trong ban kinh 1 km
tir hd nudc; va (5°) khong nam trong ban
kinh 2 km tir bdi rac. Néu c6 mét vi tri
nao d6 thoa man tat ca c4c tiéu chuan trén
ching ta s& chon nd. Nguoc lai, néu
khong thoa man mot trong cac diéu kién
(ngay ca khi rat gan v6i ngudng yéu cau),
no cling sé bi loai.

Logic mo [5], dugc phat trién tir ly
thuyét tap mo [4], cho phép céc do thudc
mém déo vao cac 16p (tap). Théng
thuong, do thudc ctia mot phan tir vao
mot 16p ¢6 gid tri nam trong doan [0,1],
v6i 0 chi ra rang no hoan toan khong
thudc vao 16p va 1 noi rang no la thanh
vién day du. Bat ky mot gia tri nio nam
gitta 0 va 1 ciing c6 thé 1a do thudc cua
mot phan tir vao 16p. Ap dung 16gic mo
cho bai toan xay nha, ta c6 thé xem xét
nhimg vi tri chi sai khac so vdi tiéu chuan
mot vai mét va vi vay khong bo sot nhirng
vi tri twong ddi tot.

Phén con lai cua bai bao dugc t6 chirc
nhu sau. Phan 2 trinh bay cac nguyén ly
co ban cia 16gic mo. Phan 3 gi6i thiéu
cac tmg dung cua logic md trong biéu
dién ranh gi6i va phan tich khong gian
mo trong GIS. Phan 4 két luan bai bao.

2. Logic mo
2.1 Tinh mo (fuzziness)

Trong tu duy va ngbn nglr cua con
nguoi, ta thuong st dung cac khai niém
khong rd rang hoic khong chéc chin goi
la cac khai niém mo (fuzzy) hon la &
dang nhi phan nhu den/tring, khong/maot,
hay cé/khong. Theo ly thuyét tap hop
kinh dién, ta c6 thé dinh nghia rang néu
nhiét do trong ngay tir 38° tr¢ 1én thi la
ngay nong. Vay mot ngay co6 nhiét d cao
nhat 1a 37,9° ¢6 phai 1a ngay néng khdng?
Theo dinh nghia trén thi ngay dé khong
phai 12 néng, nhung ta ciing khong thé noi
rang ngay do6 1a hoan toan mat. Bang mot
cach thich hop hon ta co thé noi ring



ngay do6 la néong véi muc d6 0,9 (1 la
hoan toan nong va 0 la hoan toan mat).
Nhu vay, “nong” 1la mdt khai niém mo.
Trong cudc sdng hang ngay, ta gip khai
niém mo ¢ hau nhu khip moi noi. Cac vi
du khac vé khai niém mo 1a “nguoi cao”,
“nguoi tré” va “xe dep”.
2.2 Tap ro va tap mo

Mot tap hop theo nghia kinh dién,
nghia 1a mdt phén tor hodc thudc vao tap
hodc khong thudc vao tap, dugc goi la
mot tap 1o (crisp set).

Mot tap mo (fuzzy set) A trén mot tap
vii tru X dugc xac dinh bang ham lién
thudc (membership function)
Myt X —>[0]], voi gia tri p,(X)1a do
thudc ctia phan tir X vao tap mo A. Tap vil
try X ludn 13 tdp rd. Néu tap vii tru X 12
roi rac va hiru han X ={x;, X,,...,X, }thi
tap mo A trén X duoc biéu dién bang
A= pua (X)X + 1, () X + ot pa (X)X,

hodc A:Z:,uA(Xi)/Xi , trong d6 g1, (X;)
i=1

la d6 thudc cua X, vao A. Néu tap vii tru
X 1a lién tuc, thi tdp mo A trén X duoc
bidu didn bing A= jx £, (X)/X. Cha y
rang “/” la ky tu phan cach; Z,J. la
phép két hop; va “+” 1 phép ndi giita cac
thanh phan chi khong phai 13 phép chia,
téng, tich phan va cong nhu thong
thuong.

Vidu 1. Gid str c6 3 nguoi A, Bva C
v6i chiéu cao twong ung la 185cm, 165
cm va 186cm, ta mudn phan ho vao cac
16p nguoi thap, trung binh va cao. Néu sir
dung cach phéan 16p kinh dién voi cac
méc 16 nhu [120,165] cho 16p ngudi thap,
(165,185] cho 16p trung binh va
(185,220] cho 16p cao, thi A s€ thudc 16p
trung binh, B thudc 16p thap va C thudc
16p cao. C6 thé thiy rang A cao gan bang
B, nhung ho lai thudc hai 16p khéac nhau.
Néu chon cach tiép can tap mo, ta co thé
dinh nghia ba ham lién thuéc nhu Hinh 1.

cao
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Hinh 1. Ham lién thudc cta cac 16p

Béang 1. B§ thudc cua ba nguoi

Thip | Trung binh | Cao
A | 0,00 0,60 0,50
B | 050 0,60 0,00
C | 0,00 0,56 0,53

Béang 1 chi ra d§ thudc cua ba nguoi
vao céac 16p. Vi cach tiép can nay, ta c6
thé biéu dién t6t hon rang A va C co
chiéu cao gan nhu nhau va ca hai c¢6 do
thudc vao l6p trung binh cao hon so voi
cac 16p khéc.

2.3 Cdac dang ham lién thuoc

Co6 hai dang ham lién thudc thong
dung 1a: (1) ham lién thudc tuyén tinh va
(2) ham lién thudc dang sin. Hinh 2 minh
hoa ham lién thudc tuyén tinh. Ham nay
¢6 bon tham s a, b, ¢ va d xac dinh hinh
dang cua ham. Bang cach chon céc gié tri
phu hop cho chung, ta c6 thé co cac ham
lién thudc dang cht S (S-shaped), hinh
thang, tam giac va dang chtr L (L-
shaped).
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Hinh 2. Ham lién thudc tuyén tinh



Néu dang duong cong 1a thich hop
hon, ta nén chon ham lién thudc dang sin
(Hlnh 3). Cling nhu vd&i ham lién thude
tuyén tinh, ta c6 thé c6 ham lién thudc
dang chit S, dang chudng (bell-shaped) va
dang chit L bang cach chon cac tham s
thich hop.
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Hinh 3. Ham lién thudc dang sin.

Truong hop dac biét cua ham lién
thudc hinh chudng la ham Gauss (Hinh 4)
sinh ra tir ham mat d6 xac suét ciia phan
phéi thuong v6i hai tham sé c (gia tri
trung binh) va o (d¢ 1éch chuan). Mic du
xuat phat tir 1y thuyét xac xuat, ham nay
cling dugc st dung lam ham lién thudc
tap mo.
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Hinh 4. Ham lién thuoc Gauss

2.4 Phép toan trén tap mo

Céc phép toan trén tap mo duoc dinh
nghia twong tu nhu cac phép toan trén tap
rd, bao gdm hop, giao va bu.

Do cao cua tap mo A la gia tri do
thudc 16n nhat cua A, ky hiéu hgt(A). Néu
hgt(A) = 1, tap mo dugc goi la chudn. Ta
co the chuan hoa mét tdp md bang cach
chia tit ca d6 thudc cho d6 cao cia no.

Tap mo A la bao trong (tép con cua)
tap mo B (viet AcB) néu
VX e X, (X) < pz(X). Tap mo A bao
trong tdp mo B néu d6 thi cua A hoan
toan dugc phu béi do thi cua B (Hinh 5).
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Hinh 5. Bao trong cua tap mo

C6 nhiéu cach x4c dinh phép hop cua
hai tdp mo. Sau day la cac phép hop
thong dung nhét, véi moi X e X :

L. pp s (%) = max (14, (X), 115 (%))
2. Haos (X) = Ha (X) + g (X) —Ha (X) *Hg (X)
3. fp (¥) = min (L, 11, () + 115 (%))

Phép max dugc goi 1a khong tuong
tdc (non-interactive) theo nghia do thudc
cua hai tap mo khong tuong tac voi nhau.
Cu thé, mot tap mo ¢co thé hoan toan bi bo
qua trong phép hop néu né bao trong tip
con lai. Hai phép toan con lai 1a tuong tac
do d6 thudc cua phép hop dugc xac dinh
boi ca hai @ thugc thanh phan. Hinh 6
minh hoa phép hop dang 1 cua cac tap
mo thdp va trung binh trong Vi du 1.
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Hinh 6. Phép hop tap mo dang 1

Phép giao cua hai tap mo A, B duogc
tinh theo mot trong cac phép toan sau:
L. ptpg (X) = min( 2z, (X), 225 (X))
2. pprg (X) = 14 (X) - 115 (X)
3. tang (X) = max(0, £, (X) + 15 (X) —1)
Phép min la khong tuong téc, hai
phép toan con lai la tuong tac. Hinh 7
minh hoa phép giao dang 1 cua cac tap
mo thap va trung binh.
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Phép bu ctia tdp mo A dugc xac dinh:
Vx e X, 1, (X) =1—1,(x) . Hinh 8 minh
hoa phan bu cta tip mo trung binh.
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2.5 Bién ngén ngit va gia tir

Khac v6i cic bién thong thuong,
thuong lay gia tri s, mot bién ngdn ngir
(linguistic variable) c6 gia tri la céc tu
ngoén ngit (linguistic term). Ching han,
dbi véi bién ngdn ngit “chibu cao”, cac

r
AR

gi4 tri ngdn ngir ctia nd co thé 1a “thap”,
“trung binh” va “cao”. Cac gia tri ngoén
ngit thudng duoc biéu dién bang mot tap
mo. Ngir nghia cua mot tir ngén ngit cO
thé duoc ting giam bang cach sir dung
C4c tir nhu very (rdt) va somewhat (mot
chat), nhu trong cac biéu thirc “very tall”,
“somewhat average” ... Cac tu nhu vay
dugc goi 1a gia tir (hedge). Ching c6 thé
dugc biéu dién bang cic phép toan trén
tap mo nhu trong Bang 2.

Béang 2. Gia ttr va phép toan.

Gia tir Phép toan
very Hory a(X) = £2(X)
somewhat
:usomewhatA(X) =4 ;uA(X)
not Hrot(a) (X) = ,U;(X) =1-1,(X)

3. Ung dung légic mo trong GIS

3.1 Biéu dién cdc ranh gidi mo

Trong Gng dung thuc té, ta c6 thé can
Xac dinh nhing vi tri ¢6 do cao la cao
trong khu vuc dugc bao phu boi mot ban
dd dia hinh. Gia st do cao duoc coi la
cao khi n6 trén 1700 mét. Ta bicu dién
cac ddi tuong cao bang mot tap md vai
ham lién thudc dang sin (Hinh 9) nhu sau:
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Hinh 9. Ham lién thudc cho do cao cao

M5 hinh sé d6 cao (DEM) dugc nhap
vao ArcGIS ¢ dang ludi 6 vudng (raster)
ELEVATION. Dé chuyén sang mo hinh
mod voi ludi FELEVATION, ta c6 thé
thuc hién mot trong nhirng cich sau:

+ Dung Arcinfo GRID (trong phién
ban méi nhat ciia ArcGIS, ArcInfo dugc
goi 1a ArcGIS for Desktop Advanced). Bé
tinh gia tri mo, ta dung mot AML script
(AML la ngon ngir macro cua ArcGIS)
chay tir ArcInfo GRID véi khéi DOCELL

nhu sau:
/* high elevation

docell
if (elevation le 1700) ~
felevation = 0

if (elevation gt 1700 & ~
elevation le 2000)~
felevation=0.5* (1-COS(3.14 ~
*(elevation - 1700)/300))
if (elevation gt 2000) ~
felevation = 1
end .
Ta cling c6 thé st dung 1énh GRID CON:
[* high elevation
felevation = con(elevation le ~
1700, 0, elevation gt 1700 & ~
elevation le 2000, 0.5*(1- ~
CO0S(3.14* (elevation -1700)/ ~
300)),1)

+ Dung raster calculator cua ArcMap
Spatial Analyst (Hinh 10).

B I T P
0 I I
N I
] ] ]

felevation = conf[Elewvation] le 1700, 0, [Elevation] gt 1700 & [
Elewation] le 2000, 0.5 * {1- COS([3.14159 * [[Elevation] - 1700) / 300]),
1

elevation

Cancel |

About Building Expressinns| Evaluate ‘

Hinh 10. Str dung Raster calculator

+ Dung request trong ArcView GIS
Spatial Analyst map calculator (Hinh 11).

2 Map Calculation 1 IEE
[Logatthms ]
Layers S 7
[Elevation] - M E
= o] vt
Co (] Colim] swof ol

[[[Elevation] <= 1700]. Con(0.&sGrnid, [[Elevation] » 1700) and [[Elevation] <=
2000).Conf0.5.45Grd * (1.A3Grd - (314159, AsGrid * ([Elevation] - 1700.AsGrnid) /
300.43Grd). Cos), 1.AsGrid]).

4 »

Evaluate

Hinh 11. St dung Map calculator

Ngoai ra, ta con c6 thé sir dung cong
cu Fuzzy Membership cua ArcGIS 10
nhu & muc 3.2.

Hinh 12 va 16 cho thiy két qua bang
cach tiép can mo va tiép can 3. Ta c6 thé
thdy rang ban do theo cach tiép can mo
thé hién khong gian chi tiét hon nhiéu so
V6i tiép can rd. N6 ciing thé hién sy thay
d6i dan dan chir khong phai dot ngot tai
ranh gidi cua cac vung.

Hinh 12. Tiép can m&
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Hinh 13. Tiép can rd

3.2 Phadn tich khong gian mo

Do wu diém cua cach tiép cin mo
trong phan tich khong gian, tor ArcGIS
10, chirc nang ArcGIS Spatial Analyst da
bd sung mot s6 cong cu mbi dé lam viee
véi 16gic mo. Hai c¢dng cu méi hd trg
thue hién phan tich chong xép mo cho céc
bai toan ra quyét dinh da tiéu chi 1a Fuzzy
Membership [1] va Fuzzy Overlay [2].
Day la lwya chon thay thé cho céc phuong
phap chong xép theo trong s6 (Weighted
Overlay) va tinh tong theo trong sd
(Weighted Sum) dua trén tiép can rd. Céac
cong cu nay dic biét co ich cho céc bai
toan tim dia diém (site selection) va mo
hinh hoa tinh thich hgp (suitability
modeling).

Nhu trong hau hét cac phan tich
chdng xép, céc 16p raster quan trong dugc
phan 16p lai (reclassify) hoac duogc
chuyén doi vé cung mot ti I¢, sau do duogc
két hop v6i nhau dé xéac dinh vi tri tdi wu
cho cac dbi tuong dang nghién ctu.

Pau tién, cdng cu Fuzzy Membership
duoc dung dé chuyén doi cac dit liéu dau
vao thanh céc gié tri d6 thudc ndm trong
doan [0,1] bang cach sir dung mot ham
lién thudéc mo. Cac gia tri nay thé hién
mitc do thudc ctia mdi 6 trén ludi vao cac
16p, vé6i cac gia tri cang gan 1 duogc coi la

B

e

cang thich hop. Qua trinh nay dugc goi la
mo hoa (fuzzification). Sau do, cOng cu
Fuzzy Overlay duoc dung dé két hop cac
d6 thudc da tinh bang cach sir dung mot
phép toan mo va sinh ra tap dir liéu raster
dau ra. Fuzzy Overlay gilp xac dinh cac 6
c6 d6 thudc cao nhat vao phép két hop
clia tit ca cac 10p; trong trudng hop mod
hinh hoéa tinh thich hop, day la nhiing vi
tri thich hop nhét [3].

Trong mé hinh tim vi tri thich hop dé
xay nha, do d6 doc vira phdi 13 mot trong
nhimg tiéu chuan, Fuzzy Membership
dugc dung dé chuyén mdi gia tri do doc
thanh mot d6 thudc vao 16p do ddc vira
phdi. Tat ca cac tiéu chuan con lai nhu
hudéng wa thich, gén hd nudc, ... cling
dugc mo hoa tuong tu.

Ngoai Fuzzy Gaussian va Fuzzy
Linear, Fuzzy Membership con cung cap
cac dang ham lién thudc mo sau:

+ Fuzzy Large va Fuzzy MS Large
(Hinh 14) dugc dung khi gia tri dau vao
cang 1én thi cang thich hgp. Ching duoc
X4c dinh dya trén hai tham sb: gia tri
trung binh va d¢ léch chuan. Trong mo
hinh thich hop cho xay nha, cAc ham nay
¢6 thé sir dung cho tiéu chuan xa bai rac.
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Hinh 14. Fuzzy Large

+ Fuzzy Small va Fuzzy MS Small
(Hinh 15) duogc st dung khi gia tri dau
vao cang nho thi cang thich hgp. Hai ham
nay dugc dinh nghia dua trén gia tri trung
binh va dd léch chuin. Trong md hinh



thich hop cho xay nha, ching c6 thé dugc
su dung cho ti€u chuan gan ho nudec.
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Hinh 15. Fuzzy Small

+ Fuzzy Near (Hinh 16), tuong tuy nhu
Fuzzy Gaussian, rat hiru ich cho trueong
hop gia tri dau vao cang gan mot gia tri
cu thé nao d6 thi cang t6t. Him duogc Xac
dinh dua trén hai tham sb: gia tri trung
tam va do rong. Trong mé hinh thich hop
cho xay nha, n6 c6 thé sir dung cho tiéu
chuan ¢6 huéng wa thich véi huéng chinh
nam (180°) 1a thich hop nhét.
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Hinh 16. Fuzzy Near

CU phap cta ham FuzzyMembership

nhu sau:
out raster = FuzzyMembership (
in raster, {fuzzy function}, {hedge})

Trong do, in raster la tap dir liéu raster
Vao, fuzzy function la ham lién thudc
mo st dung, hedge (NONE,
SOMEWHAT, VERY) la gia tir ap dung
cho ham lién thudc va out raster latap
dir liéu raster ra.

~ Sau khi Fuzzy Membership chuyén
d6i céc dir lieu ddu vao thanh cac do
thudc vao cac 16p, Fuzzy Overlay dugc
su dung dé xac dinh nhimg 0 déap mg t6t
nhat tat ca cac tiéu chuan. Trong mé hinh
thich hop dé xay nha, ta can tim cac vi tri
thich hop nhét theo cac tiéu chuan vé do
dbc, hudng, khoang cach t6i hd nude ...
Fuzzy Overlay két hop cac dir liéu raster
md v6i nhau bang cach ding mot trong
c4c kiéu chong xép (phép toan md) sau:

+ Fuzzy And tra lai gid tri nho nhat
trong tat ca cac do thudc vao cac 16p cho
ting 0. Kiéu chong xép nay hitu ich khi ta
mudn xac dinh gia tri thich hop nho nhat
d6i voi tat ca cac tidu chuan. Vi dy, trong
mod hinh thich hop dé xdy nha, ta muén
tim cac vi tri ¢6 gia tri thich hop it nhat 1a
0.8 dbi tat ca cac tiéu chuan; day la cac vi
tri twong dbi t6t. Fuzzy And str dung ham
tinh toan sau:

fuzzyAndValue = min(argl, ., argn)

+ Fuzzy Or tra vé gia tri 16n nhat
trong tit ca cac do thudc vao cac 16p cua
timg 0. Kiéu chong xép nay hitu ich khi ta
mudn xac dinh gid tri thich hop 16n nhat
d6i voi tat ca céac tiéu chuan. Vi dy, trong
mo hinh thich hop dé xdy nha, ta mudn
tim tat ca cac vi tri thoa man hoan toan
(c6 gia tri 1) v6i it nhat mot tiéu chuén.
Fuzzy Or stir dung ham tinh toan sau:

fuzzyOrValue = max(argl, ., argn)

+ Fuzzy Product tra vé gia tri 1a tich
cua tit ca cac do thudc vao cac 1op cua
timg 0. Két qua nhan duogc s& bé hon bat
ky d6 thudc thanh phan nao. Khi c6 nhiéu
16p, gia tri tra vé& c6 thé rat nho. Vi vay,
Fuzzy Product it dugc su dung. Fuzzy
Product sir dung ham tinh toan sau:
fuzzyProductValue = product (argl,
argn)

+ Fuzzy Sum sur dung ham tinh toan:
fuzzySumValue = 1 - product(l - argl,

.., 1 - argn)
Gla tri tra vé tang khi sd 16p ting. Fuzzy
Sum thudng it dugc stir dung.

+ Fuzzy Gamma st dung ham tong
quat sau:

p(x) = (FuzzySum)Y * (FuzzyProduct) !V



Cu thé, ham Fuzzy Gamma duoc viét nhu
sau:

fuzzyGammaValue = pow(l - ((1 - argl)
* (1 - arg2) * ...), Gamma) *
pow(argl * arg2 * s 1 - Gamma)

Néu gamma = 1, két qua glong nhu
Fuzzy Sum; néu gamma = 0, két qua
gidng nhu Fuzzy Product. Fuzzy Gamma
trung hoa xu hudng tang cua Fuzzy Sum
va xu hudng giam cta Fuzzy Product. Ta
¢6 thé sit dung Fuzzy Gamma dé tra vé
mot gia tri 16n hon Fuzzy Or nhung bé
hon Fuzzy Sum. Hinh 17 cho thdy mdi
quan hé cua gamma (y) d6i voi Fuzzy
Sum, Fuzzy Product, Fuzzy Or va Fuzzy
And.

Fuzzy Sum
o
= 0.8 1 Fuzzy Or = 0.75
[
3 06 A
E Fuzzy And = 0.05
= 04 -
oy Fuzzy Product
302 -
D T 1
0 05 1

Gamma

Hinh 17. Quan h¢ gilta Fuzzy Gamma
v6i cac kiéu chong xép mo khac

Cu phap cua FuzzyOverlay nhu sau:
out raster = FuzzyOverlay(
in rasters, {overlay type}, {gamma})

Trong do, in rasters la danh sach cua
CAC raster vao, overlay type 1a kiéu két
h(Yp (AND, OR, PRODUCT, ), gamma
chi dung khi kiéu két hop la GAMMA va
out raster la tap dir li€u raster ra.

4. Két luén
Nhiéu su vét va hién tuong thé hién &

mdt mirc d6 nao do su khong rd rang hay

khong chic chin va do d6 khong thé biéu
dién dugc mot cach chinh xac bang cac
16p (tap) kinh dién v6i ranh gidi rd rang.

Céc khai niém nhu "dbc vira phai" va "rat

gan", thuong duoc dung trong phan tich

khong gian, c6 thé duoc biéu dién tot hon
bing tip mo so voi cach phan 16p
cd/khéng. Viéc tmg dung 16gic mo trong

GIS cho thiy kha ning biéu dién t6t hon

céc ranh giéi khong rd rang, dong thoi

cho phép ta thuc hién cac bai toan phan
tich khdng gian da tiéu chi gan gidng nhu
cach tu duy cua con nguoi.
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SUMMARY
Fuzzy Logic and its Applications in GIS
Nguyén Truong Xuan, Lé Vin Hung, Nguyén Hoang Long
University of Mining and Geology
Many spatial features do not have clearly defined boundaries. Also, in spatial analysis, we
usually use concepts such as “somewhat steep” and “very close”, which are vague or uncertain,
called fuzzy concepts. The representation of such features and spatial analysis involving fuzzy
concepts in GIS using the classical set theory are not appropriate. Fuzzy logic is the most
important and widely used tool for modeling fuzziness. This paper presents the basic notions
and principles of fuzzy logic and its applications to the representation of fuzzy boundaries and

fuzzy spatial analysis in GIS.
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