TAP CHI KHOA HQC TINH TOAN VA PIRU KHIEN TAP III, 86 8 (18—24)

MO HINH BIRU DIEN ANH VA PHUONG PHAP PHAN
LOAI NHANH SO DUNG CAC CAU HINH TUONG TU

LUONG EHI MAI
Vign hhoa hoe linh lodn vd diu khidn

TOM TAT: Khi gldl quydt cde vin 48 v@ phan tieh phan logl, nhin dang vd mit héa
ank, mod hinh todn hoe bidu di&n inh chiém mot vi trl quan treng, Q}M béo dit st dyng mot md
hinh xée sudit bidu didn dnh Dbiing ho phuong trinh sal phitn bje hai dd tim ra mot a8 tinh ehfl
lim co s& cho thudt toén phan logl nhanh s& dyng cée cfu hinh twong tir, Hi¢u qui thoi giln
clin thudt toAn phan logl ndy eitng dft dwge chi ra,

1. M6 hinh thdng k& bidu di&n inh,

L1, Tinh ehdt cia ede dnh hay gdp trén thyge 18

Vide xdy dyng che thufdt todn ed hi¢u qud trong phan tieh, phén loyi nhin dgng ede
ddi tugng trén dnh va mi héa dnh thudng dwuge thye hign khi nghin efru ede méd hinh théng
ke clia dnh. Phitn 1én che dnh thudng gip trén thye té dBu cd tinh chiit ddng nhit dja phwong,
bite trung ofia nhitng loal &nh ndy 1a do twong phdn bién dd1 chim va 1o ra che midn c6 chu
triie ddng nhAt, Tinh ch&t ndy thuedng ding vl ede dnh chyp rivng, ede ving ddt ndng nghidp...
Dang eo ban A& mdé th ehe Toal dnh nay thudng 14 tredng nglu nhién Gauxo — Markov,
Gl& sir vling doh baun din khéng bj nhifu duge mod td bing vecto n chidu u = (uy, vz, Un)
Gih thist tiép réng mat a9 xdc sufit clin veeto u 1 phan b6 Gibe
pla) = exp |~ U@ |z (1
vad UCu) 1A mdt ham etn u dwge goi 14 hun thé, ,
Z=[exp|=U(] du — 1 nhan ti chudn héa.
M6 hinh xde sufit don gldn nht cin dnh 14 tredong nghu nhién Gauxe vol mit 4o xbe
sufit (1), khi a6
U = (= uw'c ! (=) (2)
vai €71 = ma trdn nghich ddo eln ma tr@n hidp phuong sai kich thwée n X n clia tdp che dnh
ban diu,

E;=(t;_1'.- v uT) = véeto gl tr] trung binh eda cde thanh phdn vecto u,
Gid st réing diily che thanh philn efin veete U= (uy,... un) tgo thanh mot chudl Markov
& (1] dd dua ra mot méd hinh Gauxo =Markov bidu dign &nh vol ma 'tran hitp phwong sal C

c6 effu trie dile bi¢te) = ¢ L= yoi o phuong sal clia dnh, r h¢ 86 twong quan clia 2 phin
ter cauh ahau trén hang, Khi d6 dang todn phuong (2) c6 thd vidt dwdl deang ‘

' n-1
Ulw) = =g { 2 (et = up)? + (1 = )? 2 (i = u )
L (i
i=1 i=1 ot

(1=1) [Cug = W2+ (= w)?]} G
U(u) e6 thd dang lam d¢9 do do tron clia &nh, d6i vél nhitng &nh thudng gip teé 1 thye 16
e ],ovlovay
n-1
Z {UTFERT (4)

ju=

Uu) m 20T (1
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‘Nhirng dang ham thé Ulw) twong ty nhw (3) va (4) ¢6 th xem nhu do do do tron ctlia
fnb. ti bidu thite v@ mit do xde sufit plu) ela (1) c6 thd suy ra rdng nhirng &nh thudng gip
In nhitng &nh e6 4o tron lon (U(u) = nhd) vd nhitng dnh it gip thudng ¢4 40 tron nhd (U(w)=
lén),

1.2. M6 hinh théng ke Didu dién dnh

X6t dnh bidu didn dwoi deng ma trgn, mdl didm &nh (mdi phdn tir clia ma trgn) co
thd nhgn mot trong cdc gii trj s6 sau IO. 1w N = II- Cic phdn tit clia ma trin duge chl‘n
thimh hai tAp con £ va 8, Tap O 14 gld tr} che didm dnh di bicl.

pinh nghta: Nhat cht thit v elia mot Anh da mire X 1a mot @nh nhj phén X" thu duvge
tir X theo nguyén tfic sau:

o= )b k2
i,k 0, xj, k' T

Theo [2] mé hinh théng ké bidu didn mot dnh nkj phan dlng "wong dwge md 4 hé
h¢ phwong trinh sai phan tuyén tinh bde hai :

Apjk = A (pyk=h) =0

vé! puk xdgsudt nhin gid (el bhng 1 cda @¥m &nh (), k) € Q Apjp k= p-tok + panr t
+ Pjv ket + Pje k=1 =dpjk — 14 tofn i Laplace trén lréi. 9

h = 1A xfic sufit tién nghiém d® mot didm d&nh b&t ky nhin gla trj 1, A= 4/(d*=1) vél d a4
dal trung binh gitta hai di@m cqnh nhau cta thp Q.

Trong [3] dit_phat tridn mo hinh ndy c¢lia &nh da mire néu xét 46 dal d gitra hai didm
canh nhau edn t4p © I khéng ddi doi vai moi nhat efit ry ta thu duge hé phuong trinh sau

Apli..k —- A (p'il'k =~ N) = 0, (jk) Eﬁ

r L W k=T (5
A TR :
]1‘“\ & { 0, k‘#], ' (J. k) e Q
vai p?k = xhe sufit nhin gi6 trj bing ¢ tal didm (j, k) €Q,
L]
ok = gih tr} cin ditm (], k) € €,
h ' xée sufit tiea nghiem d¥ mot didm Anh bAt k¥ nhdn gl tr] bdng r
Theo (3] nghi¢m efia hd phuoog trinh (5) . 1&
- 's - r.s
Pk = (I "'h) 2-: g.i'k = | 2 gj.k o+ b (ﬂ)

(1 8) € O (r,8) €8,

viri ”E:; 1a nghi¢m e¢ta phuong trinh
ASpk = ASpk =0
biing chch A& Sjk = ppk — b,
Q= Q, v Q, nduwji =rthi dgt (§ k* €1y,
' néu Qpk e thi du (k) € Q.

Nhir viy dd xde djnh ppk yéu cilu phii gidl hé phwong trinh (5). 88 phwong (rinh nay
rdt 16n vl né bling s5 @iém dnh tire 1o biing 86 phin t¥ clia ma trén dnh, didu ndy khéng
thyo té. VI thé A& xic dinh xde sufit pp« o8 xét cflu trée ela dp heop tya 0 vi dira bai toan
vd truemg hop don glin hon biing cdch gidi h¢ phuwong trinh sai phan trén tidp hep tya

Q = [(0. m), (m, 0), (0, =m), (- m, OJI.

Goi n, bye, d 1o git trj cln 4 diém twong tng voi 4 diém theo thar Ly tir trdd sang
phith efin thp hep tya O trén. O bitng 1 trinh bay t&t &4 nhitng 13 hgp chinh ciw ede dia
irj et 4 ditm (hude thp hep tya Q, che trwdng hgp edn lal thu dwge tir nhitng (rudmg
hgp dh e6 qua phép doi xing. Trong bing efing ehi ra ehe gik tr] pje trén Q
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Bing 1

| Bitu kign v puk trén Q
Thet ty cde chu binl Gié trf | |
¥ Ll tren Q a b ¢ d
Pjk Pk Pyk Pyk
1 a A 11
a a 11
2 na 11 00
b a 1 10
3.1 Aon 11
b b 0 11
3.2 a b 10 0 1
b a 01 1 0
4.1 o A 11 0 0 00
e b 0 01 1 0
4.2 a b 1 0 01 00
c a 0 1 00 10
5 a b 1 0 01 0 0 00
d o 0 0 0 0 0o 1 1 0
Vil che didu kign vd che gla irl elia pj k trén Q, phil gidl phuong trinh :
Dppi — Appx=0=0 GKIETR )
{
&oi Bj,k 14 nghi¢gm clia phwong trinh
ASpx = ASjk=0 T

i
tht Bk 06 thd thu duge tir gik bing cheh quay xung quanh g8e toa 4, vi thé g;’k cd
tal idm (0, 0) chi mot gla trj, gol 1a 7.
Theo phin trén, nghi¢m clia hg phuwong trinh (7) dwgo viét dwél dang:

{
i€ Q 1€ Q,

Cdo nghiém ciia phuong trinh (7) dwge trinh bay & bing 2, ta quan tdm dén xde ML
xuét hign 40 stng twong tng vol gia tr] tei 4 didm ela £2 tol tam cda hinh vudng, xée sudlt
nhy duge chi bling peo (). . )

Nhyu viy ta c¢6 nhdn xét ring khi tgl 4 didm clia tdp hep tya Q cing nhén modt glh
ir} thi xdc sufit 4% 4idm tAm ofin hinh vudng cing nbdn gid trf 46 1a 16n nhéit so val aée
lreéng hop con lgf. Chi y 163 tinh chét twong quan ciia mot didm dnh té1 cde didm 1én ehn
né, mye 2 4% dua ra mo} thudt toan phan logi cae d6l twgng trén dnh dya vho .cde ofiu hinh
twong ti. ' :

2, Phan logi chc 403 tegng trén Anh dia vdo eac efiu hinh trung ty.

U} Ma trin dnh dwge chia thanh t4p che didm tyn © v nhitng didm con lal. Néu gl
gée trén trél oda dnh 1& g8 toa A9 thi 1ap hop tya Q bao gom ehe Aidm dnh sau
0 = [2n], 2mky,

ah



Hat vl tdt ch nhirng A1¥m Anb thuje tap §2, dang che thugt todn phan logi d& cé, vi
dy nhy thugt todn phén logi theo Bayes, phan logi theo cav.., d¥ tim ra nhitng glf tr] cha
ching, dya vho che gl trj trén € cde @idm &nli thude tep §2 s& dwgoe ghn gia trj theo nhitng
qui the ndl suy trinh bay dudi ddy, dya trén 0o s& vd xéc sufit pyk VA poo () duwge trinh
bay 1ai bdng 2.

Bdng 2
Q Pk () Pao (Q)‘
: 4

11 (I=h) (g;'k + g?'k + 3?.1: + gik) + h (4 4T+ b
11

1 2, 3 4
1 | ll—h) (gj.k + gj,k + gj'k )"".ll (gj'k Y+ 1 (3“’“1) T “’ h
0 1

1
1 (A=) @y -+ gy 0= bl + 600+ b 2t T
00

1 3 2 4
; 0 (1=h) (gj|k -+ gj.k )=h (gj.k + gj‘k Y+ h (2-4M7 + h

1

1 2 3 4

10 - —

e

Ctio qui the ndt suy che gia tr] thude Q duge mo ta bdng ngoén ngit 1p trinh tya
PASCAL, ede gla tr} e6 thd c6 tal 4 didm tya thude Q dugo trinh bdy tai bang ! ¢ft 2, 5 didmm
thuge &2 dwge gan gla tr} tuwng Gng nhu sau

X -Pl X
.Pﬂ ‘Pa 'P‘
X Pp X

Cac didm X € @, ode qul tde duge danh s6 tuong tng véi che cdu hinb theo oft 1
ela bing 1, \

Qul 1de 1

psocedure Ql(a; a, a, )3
begla Plt ®mplt = pi; =pl1 = ph;: =g
. cnd
Qut lde 2;
procedure Q2 (a, &y a, b)
begin pd:=a;
pdt=pl:i= g
cluster p2 (a,b);
p5: = p2 ‘
end
Qui the 8. 1: procedure Q31 (a, a, b, b);
begln oluster p3 (a,b);
Plt=au;pbt=Db;
If pS = pl then p23s = pgt = pJ
else p2r=pd: = p5
end



Qut Mc 3.2 :
procedure Q33 (a, b, n, b) 3
begin elustor p3 (a,b);
if p3 = a then p1: = p2:=pi: = pht =n
else plt=p2:=pl: =

1l
=

<

f=n

end

Qut 1de 4.2
procedure Q42(a, b,n,¢)
begin ecluster pd (a. b, ¢):

if p3 = lhen pl: = p2! = pli=pd:=ua
If pt=Db then begin pl:=pi: = b
cluster p2(n, ¢)

ph ! = p2
end

if pd=c Lhen begln pi: =ph: = ¢
cluster pi (a, )
pit = pls
end

end

Qui e 4.4

procedure Q41 (a,a, b, e}
begtn cluster p8(a, b, o) :
1f p3 = a then begtn p2: = pdi=a:
cluster ph (b, e)
end
if p3 =D then begin pi: = pit = b
cluster p2(a,c)
end
it p3 = ¢ then begln p2:=p
cluster p
end

=

(.a. o)

b
n
-

end

Qul tde 5 ¢
procedure Q5 (a,b,c,4):
begin cluster p3(a,byc.d)

{f p3==u then begln pl: = p2:=ai
claster p2(a, d)
eluster pé (b, ¢) end

tf p3=b then begtn pl = pir = b
cluster p2 (n,d)
cluster pb (e, d) end

If p3=c then begln p5: = pli=e;
cluster pl (a, D) ;
efuster p2 (a,d) end,

if pd=d then begln p2: = pht =
cluster pi(a, b)3
ctuster pi b, e) end

end



banh gid d9 phire lg¢p cta thugi ledn
S$6 ligng che phép tinh co bin & phan logi ehe dol trong trén dnh kich thuée nXun
t1 16 v&i n% Blng céeh st dyng cho cdu binh tuong ty trong qué trinh phan logi ta e6

ménh A8 sau:
Ménh d®. S6 lugng trung bink ede phép tinh oo bAn d& phan logi ede A6l tugng ciia
inh kich lh'uao n X n biny ckch sit dyng che cdu hinh twong ty la:

F ) "l'];—' (1+ 3a)

voi m — 86 lugng che phép tinh vo bin dé phan lowi mot ditm &nh theo mot thuft
todn phan logi nio 46,
@ — lh mdt hé¢ s6 nhd hon 1.
Chitng minh:
GIA sie pt (1= 1,0, D 1& xde sufil xulit hign cliu hinh thir i. Neu coi duérng bién giiry
edie ving &nh 1a cac canh ctta dd thi, didm glao gifra cdc viing la cae dinh ctlia dd thj thi tn co;
P=G+B=-1 (8)
vdi P — 86 canh clin AD thi,
3 — s6 dinh clia dd thi,
G — s6 vang glol han bat 4d thi,
B

T (8) suy ra {P (1)
Néu viing Gy cé k ving k& vél no thl dé ding nhin thiy ¢
G
P (10)

(), (10) ddn dén
B kG o

n* < m?  n—ooe

DPlou d6 chung td rhng s6 dinh cla dd thi khi n lén so 1 B=0m") vl thé xac sufit
xufit hién cde cflu hinh dang 4.1, 4.2, 5 (gino @idm gitta 3 hay 4 viing con) 1d mét 86 vo eling nho,
4

kG

D% thiy rling 1§1 pr>1= T —— 1

trong 46 Py > pa, ph P4

— n? 3n=’l -
Nhw vRy M om = o Zp[lm
4 4
I=1
4
Ky higu an“nlﬁam. tnoco omp << m, & <1
i=1
val my — 86 lugng pl.'lép tinh eiin ding dd phén logal cde d61 twgng thude cfiu hinh thi i,

Suy ra M m~m _nT (1 + 3@) (@pem)

Thye té thfly ring néu sir dyng thuit toén Bayes dd phin logi céo d6i (ugng trén dnh
gdm 4 kénh phd thanh 10 ving thl s6 lugng cée phép tinh co bin cdn thiét d? phan logd
mét ditm &nh x&p xi bhng 380, P2 ghn nhitn cho céc didm nol suy thude edn hinh 1.2,3.1,3.2¢6

mi =~ m/80, ma ™ mg =~ omy N m/20

M m%— (1 + 3/20)

Nhin chung & nhdn gid trj trong khoing 0.1 didu 46 chimg td higu qud vé thel glan
thye hién ciim thugt toan.

Chrong trinh minh hea dwge viét trén ngén ngit FORTRAN 1600 cho h¢ xi 1§ &nh
A6471 ROBOTRON. Dix li¢u la &nh v§ tinh LANDSAT 3 dft duge s6 hoa co 4 kénh phd. Ving
anh dwge chon ¢é kieh thwde 512 X 512 dldm &nh, s6 vang cdu phén logi la 10. Thoi gian
thye hign thudt todn blng 1/4 thol gian thye hién thugt toan phan logl theo Bayes (rén cing

mét dir li¢u vao,
. NhQn ngdy 20-6-1986.
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PE3IOME
0L OJLHOM MOLEJN HIOBPAKEHHS H AJIFOPITM KJIACCHPHKAILMII
C HCIOAB30BAHHEM AHAJOIOBB KONPHIYPALLIH

[Ipt pulleHHH 3884 KOJHPOBAHHA HNHAMHIA A pucllosuanaiiii 0GheXTOB. K3OO)A-
JKEHHsl & TAK)KE HpH MOCTPOBHIY ONTHMAJLHAIX &/IrOPUTMOD GnJbINYIO POJAb HIpueT
¢n0co8 MaTOMATHUCCKOrO IPHACTABAEHHA KIOOpAmenHi, B crarne iee/dcloBanbl HEKOTO=
puie cpoiterna H30OpPAKEHHH KOTOPHI® MOJLENPYIOTCS B BAe chcreMbl pasHocTHHXH
ypasnenft BTOpOro IOPs/IKA. Ha ocxoBe Takux cpoileTs nocrpoen sppexTuBHbl
8TOPIUTM KARECHPUKALLHN OOLEKTOB HA A9POKOCMIULCKHX CHIMKEX,

Tin twe hogt dong

HOI THAO CAC HE XU LY VAN BAN TIENG VIET
TREN MAY VI TINH LAN THU NHAT

RONG ba ngdy ti 19 dén 21 thang 1 ntim 1987, Chuong trinh tin hoe nha nuwdo 1986=1090
An t3 chire « HOi thdo ohc hé xirly van bdn tiéng Vigl trén may vi tinh 1an thir nhét?
tgi Ha NoL Trén 250 dagi bidu thude cac co quan nghién etru va teng dung tin hoe, cho
co quan quan 1y va didu banh shn xuft vA chc co quan trye tidp sdn xuft, mot 86 anh ¢
em VIot kidu d& vd tham dy hol thio, dee bfo cko v phat bidu thum ludn, ,
Trong 5 budi 1am vide khiln trueong, hdi nghi dit nghe va thio lufn gl 30 béo cho vk
tham ludn khoa hoo dB cfp dén nhirng vin 48 sau:
~ Ngon ngf hoe tiéng Vidt.
~ Quan k¢ gitta ti&ng nol va chir vI&t trong cae he tdng hgp tidng VgL bing may v tinh,
— Che mye ticu v3 vige chl A§L ohr VIt trén may vi tinh,
— Kién trae chir Vidt trén may vi tinh va may in.
- B6 mi chit Vi¢t va vidn théng qudc 18,
~ Chc chuwong trinh xi 1y vin bin chtr Vigt trén maby vi tinh, '
— Cho phwong pbap xdy dyng hd sogn thio van ban chtt Vigt trén miy vi tinh, »
— Che k§ thudt nén va efp x&p dir lidu ohfr Viat. B
- Chc trng dyng ohc hd xi¥ 1y vin bén ehd Vgt vio hoat dong quin 1y sdn xufit, cohg
the glhng dey v cong tho nghién otru viin hoe. -
Cae oo quan tham gla da tryo tifp gidl thitu shn phm tin hoc trém che miy vl
tinh trung bhy tol hol thdo va 13 ehirc trao adi sin phiim, tr Héu vol nhuu A
Hél thAe dit d3 nghi Ban ehil nhi¢m chwong trink tin hoo quée gln sdm thanh 1gp mot
tidu ban nghién otru va dd xufit mét bo mh chir Vigt phd hgp vol cie yéu cflu clia nhéng
ngudl sl dyng may vi tinh dd x ly tiéng VIet, thugn tién cho vide cai dit tiéng Vidt trén
méy vl tinh va ddm bdo duge nhitng yéu elu trong litn lye quac té.
Nghy 21-1-1087 déng ddo cén b6 nghidn etru véin hoc va che nghoh khoa hoe xil hél
di tham gia trao 431 y ki6n v@ tin hoo va nhitng viin d@ khoa hoe xR hoi? dwdl sy chitrl
olia cio gido sw Pham Nhr Cwong (UBKHXH) vi Phau Blah Ditu (VKHVN). Cae dgl bidu aa
nhfn mgnh sy can thiét cta vige phél hep nghién etru gittu tin hoe vi cic nganh khoa hoe

x& hol,

I

[

Cée bho cho va tham lufn tel hol thido s8 duge chon loc, xtr 1y d? cong LS trén lgp.

aht Khoa hoe tinh loan v dida khidn, . b
X.H.



