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1. MG DAU

Trong xt Iy dnh nhj phan ngudi ta thudmg bién dnh vé vé dang bidu difn ¢d dong hom « ¢hl
bao ham nhitng difm ndm trén ranh yidi giia Anh vd nén - dwege goi 1d dnh bién. Anh bién chita
dyng nhidu thdng tin dic trung nhat V8 cfiu tric cia dnh ban diu vd dwge xi 1y nhe mée dnh
dwdng nét. Théng thudng dnh dwge tidp tuc xit 1 theo cdc bude sau:
~ X&p x} tuyén tinh ting phiin cdc dwdng nét trén dnh (da gide héa, hay con goi la véc to
héa). ‘

- Djnh vj cde didm dfc trung trén Anh nhw: didm xudt phét hay két thic, didm géc, didm
gino nhau ... vd bidu din dnh dwéi dang mét vin pham cfiu trie hay dd thj quan hé.

Mbt trong nhitng khau xib Iy co bdn cla che bwde trén 1d do bién, tic 1 sdp thi ty cdc
didm bién trén todn dnh vd vin gilr dwge quan hé léng giéng gitva ching. Trong bai ndy ching
181 c& ghng dwa ra mot 88 tidu chufln cda mdt thuft todn dd bitn; tim dféu kidn cin va dd d& mgt
thuft todn dd bién thda mén tidu chufin dwa ra. Trén co sér d6, mot 83 thuft todn dd bién phé
bién hidn cé di dwge kiém tra. DBng thi ching t8i ciling dé xuft mdt thuft todn dd bidn méi.

2. MOT 86 KHAI NIfM CO BAN

1. Anh 88 nhj phan

Dinh nghia 1: M8t dnh 88 dwge goi 1d nhj phin néu cde gid trj aiy ctta né chi nhgn gid trj 0
hofic 1. Mdt dnh 88 bit kyh déu ¢é thé dwa vé dang nhj phin bing phép clit ngwéng, Ta ky higu
FF A thp che didm 1 va not(FF) 1 t§p cde diém O cda dnh,

2. Tinh lién théng cda dnh 88 nhj phén
Céc diém léng gling cda didm P(i7) FF1A 8 diém bao quanh né nhuw trén hinh 1: ay, ag, .., as.

az as aq

ay P ag

as ar ag
Hinh 1

Trong 46 a;, ¢ = 1,2,..,,8 goi 1A 8-léng gi¥ng vd ai, i = 1,3,5,7 goi 14 4-l4ng giéng cda diém P.
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D2 trénh mét 68 nghich 1y ¢6 thé xdy ra, ngudi ta phén bigt hai dinh nghia ldng giéng khic
nhau trén F'F vi trén not(FF).

Dinh nghia 2: Hai diém thugdc tdp con E cla F I [hay not(FF)| dwgc goi 1d lién théng trong
E néu t3n tpi thp che didm thudc dudng di tir (44, 50) dén (in, 5) sao cho (t0, 70) = Py (¥nyJn) =
Py, (ir,3,) € E A (35, 5:) 1b 8-léng giéng (hay 4-lang giéng cda (-1, 5r1) v6i r = 1,2,.n,

Quan hé “lién théng trong E” 1A mdt quan h§ phdn xq, d8i xtng va bic ciu béi vy 1A mbt
quan hé twong dwong. Céc 16p twong dwong cia né lam thanh céc thanh phin lién théng cda
dnh.

Quan h¢ léng gféng cia mét didm

a) Chiing ta gol “léng gléng thyc” bic 2m — 1 cda diém P 6 toa dd (k, 1) 14 tip cée diém
dwge djnh nghia nhw sau:
Vam=-1(P) = {a(=(ai;)/d(P,a) € m = 1),Vm=1,2,...

Vam-1(P) dwge bifu difn béi hinh vudng ¢é canh 2m — 1 nhfn P lim t&m.
The dy: Va(P) clda P (hinh 2):

B o D
A (P) E
H ¢ F

mnh 2: V3(P) véi A, ..., H nhin gid trj 0 hofic 1
Dinh nghia 8: (ckp didm nén-diém ving)

Gid stk b 1A didn n¥n, r 1d didm ving. Ta goi cip (b,r) 1a mdt cfp diém nén-didm ving ki
nhau néu b 1A 4-1dng gitng cda r. Ta ky higu tip t&t cd che c¥p (b,r) 1A NV = Nbx Vb.

Bién cda mdt dang F'F cé thé chon theo 3 céch:

- Thp nhitng diém thudc F'F cé ft nhft m§t 4-ldng gigng thuge not(FF) - tirc 1a thp V.
- T4p nhitng dim thude not(FF) cé {t nh&t mdt 4-1éng gieng thuge FF - tie 1 thp Nb.
- T4p nhitng didm do nkm giita c§p nén-ving,

Trong bai ndy chiing t8i chon theo cdch thir nhit, Tuy nhidn, hanh vi cda thuft todn khdng
phy thudc vao cdch chon.

3. TIBU cHUAN VA BIRU KIBN

Do dinh nghia'khéc nhau v8 diém bién, quan hg lién théng, nén cdc thufit tofn dd bién hign
tgl mang céc s¥c thai khdc nhau (hinh 3), song khung dd chung ctia ching déu dira trén cde thi
tyc sau: .

- Xde dinh diém xufit phat.

- Dy béo vi xéc djnh 4idm tidp theo.

- Xéc djnh diéu kign dirmg.
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'I\"ong dé thy tyc thir hai thwe hidn chive n¥ng cda mét todn t, dwoe goi 13 todn ti dd bién.
K&t qud téec déng cla todn ti dd bién 1én mdt didm bién r, 12 didm bién ry4y, 8-ldng gléng cla
o O diy ta 88 m& rdng khéi nidm todn ti do bién sang tdp tich NV = Nb x Vb 12 t§p con cda

not(FF) x FF.
Dinh nghia 4: Ta goi todn ti dd bién 7' 1a mét 4nh xa 1-1 thda min diéu kién:
T: NV =NV (byyy tngr) = T{by, ra)

¢ diy: rny1 € Va(ra).

Todn ti dd bidn T dwee goi 1d chinh néu né cé thém cée tinh chit sau:

= bp41 vd by 1A lién thong trén Va(r,).

- T Ia mét song 4nh.

Thf dy 1: Mateon [2] di d¥ xuft mét thudt todn dd bién. N§i dung thuft todn ndy cé thé
tém t&t nhw sau:

- Chon diém xufit phét: duydt lin lugt che dong dnh cho téi khi gip diém bién d%u tién.

= Néu diém hign vai thugc F thi didm tiép theo sé 1A didm bén trai, néu khéng 88 1a didm
bén phai. Didm bidn tidp theo sé 1 didm & dfy cé sy thay déi gid trj.

- Dirng khi g¥p lai didm 8-ldng gitng cia didm xudt phat.

Hinh 3. Cac logi diém bién khéc nhau
Ta x8y dyng todn ti dd bién T'1 ca thuft todn trén nhw sau:

Tai m8i thdi didin chuydn d8i gid tr) tiv F sang ‘not(FF) hay nguwee lai ta'ghi nhn mét cip
diém nén-diém bién, Bhng céch d6 ta thu dwgc mét todn ti dd bidn nhw 1a mét &nh xa tir NV
dén NV. Chid ¢ ring két qud todn ti phy thudc vio hwéng chuyén déi gid trj.

¢ L] . . " .

L L T S
L I Y T T R PR

. ' LI L T N L. . .

L .. T T T ) |
A g [ L—l » L ‘- e c
8 i vy bk N X R g,

Hinh 4. Thé hign hoat déng cda thuft todn Mateon
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Thi dy 2: Gié st sau khi duygt dnh tirng dong ta gip c¥p gid trj 0-1 diu tién (chp didm
n¥n-diém bién xuft phat). Theo thuft todn di qua ngé tw, cip diém nén-diém bién tiép theo dwge
xéc djnh trén co s& c¥p hidn tai nhur sau (todn ti¥ T2):

z y

b" rﬂ
z y b1 Ryti huéng
= 0 y n ré phdi
0 1 z y di thing
1 1 by z ré r._r&i

Thf dy 3: Trén co 8 cdi tién chc todn ti & thi dy 1 vA 2 ta & xufit mt todn tik dd bign méi nhe
sau (7'8):

% y bn+1 ntl hwéng
0 0 n ré phai
0 1 z y di thing
1 1 b" ] ré tréi
1 1 bn % ré trai

Khéc véi todn ti T1, qué trinh dod & diy khéng ré trdi mdt gée 00 dd khi gip didm ving
md chi 45 d8.

Thi dy 4: Ta xét P & hinh 2, P 1A diém bién néu {t nhit c6 mét gid trj trong 88 A, C, E, G
bng khéng. M&i gid trj bing khong ndy két hgp véi diém bién lam thanh mét cip diém nén-didm
bign. Néu duyét céc diém 8-ldng gling cia P theo chidu kim dbng hd ta sé dwge chc logt gid trf 0.
Gid trj 0, 4-léng giéng xuft hign diu tién cda logt 1Am thanh véi P mét chp didm nén-diém bién
bréi nh&t (cda mBi lopi). Ta ky hidu NB 1A tép tdt cd che cfp diém nén-diém bién tréi nhit; NB
1A t§p con cia tip tich NV . '

Ta cé thé x&y dyng T4 1A todn ¢ dd bign, 4nh x3 NB lén N B nhw sau:
Gid st (bo, ro) € NB; T4(bo,ro) = (b1, 1) G asy

-'ry A diém € FF xuflt hign d8u tién, khi ta duygt cc 8-léng giéng cla ry theo chidu kim
d8ng h3, ké tir vj trf by; sau A6 trd v by vi téi ry,

- by 14 diém € not(FF) n¥m ngay trwéce ry.



20 NGUYEN NGQU KY

Hinh 5 minh hoa todn ti do bién néu trén:

0 0 0 b
by —= 0 r 1 — N
1 i 1

Hinh 5. Todn ti dd bién T'4

Phit hgp véi céch chon diém bién 1A diém ving ry, todn ti 74 c6 thd duge xiy dung tir
todn ti T3 nhw sau:

Td: (b1 ry+1) = T4(by,ry) ; twong dwong véi

ti=mg=1
Repeat
ti=141

(Bygryrigs) = T3(bi,ry)
Until (rip1 # 1)
(byt1srjgr) = UJ""’." ris1)

Dinh nghia 5: Gid sit R 1A mét ving 8-lién théng don gidn; N 1 lyc lwgng cda NV. Ta goi
thuft todn dd bién TT 1A chinh néu khi 4p dung lién ti€p N [8n todn tit T néd thda méan déng thi
che didu sau:

= T(N)(bo,ro) = (by, ro) v&i (bu', ro) 1 mét cifp xuft phat bat k.
- M8iclp (by,rn), n = 1,2,..., N xuflt hi¢n dding mét lin.
= bpt1y ne1 JAn lwgt lign théng véi by, r, trén V;,(r;,).

Hai diéu kign diu ddm bdo diéu kién chu trinh don. Didu kign cudi khdc phyc dwge che
nhuge didm cda cdc thuft todn trwée 14 bd s6t diém bidn hodc hoat déng khéng én dinh.

Dinh ly. Thu§t todn dd bién T7 chinh khi va chi khi todn ti dd bién 7' 1A chinh,

Chitng minh:

a/ TT chinh = T chinh:

Bling cach dp dyng lién ti€p N lin todn ti dd bign, theo gid thiét ta thu dwee mét chu trinh
don. Vi chu trinh don khéng cé hai dinh tring nhau nén todn tiv do bign 13 mét don gnh. Hon
niva chu trinh di qua tft cd cdc dinh nén 7' 1A mét 4nh xa 1én (trin &nh); béi viy T' 1A mét song
dnh. didu kién cudi cling c6 thé suy tryc blép ti gid thiét. Viy T 1a chinh, '

b/ T chinh = T'T chinh:

VI T' 12 mét song dnh, NV hitu han nén m8i cip di€m nén-diém viing du cé va chi ¢é mdt
cdp dieng lién trwéde vi lien sau né. Béi viy , T sé xdc djnh trén NV mét 88 hitu han chu trinh
don. Ta bidt rng mdi chu trinh phén chia dnh thanh hai phin: phlin trong vd phin ngoai chu
trinh. S8& chu trinh do dé chi cé thd 1A mét v R theo gid thidt 1a mbt ving lién théng don gidn.
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4. MOT 8O HE QUA

D3 kidm tra thy ring céc todn ti & thi dy 3 va 4 1 chinh, cdn cdc todn ti & thi dy 1va 2
khéng chinh,

Hinh 4 thé hidn mét tinh huéng todn t& T'1 hoat déng khéng &n dinh. T2 bd sét diém gée.
Cén T3, T'4 cho ta mét dwdmg bién chinh,

Hinh 4, diém x[2,2] c6 thd bj bd sét. Thy thudc didm xufit phét 1a A hay B. Néu diém ra &
D thufit todn sé bj quin.

* Diéu kign dirng:

Céc didu kign sau diy 1a twong dwong:

a/ (bv+1irn+1) = (bo, ro)

b/ (ro,r1) = (rN+1)TN42)

¢/ (bo,b1) = (bn+1,bn 42)

* Gid stk ¢6 mét dnh nhj phin b&t ky véi a 1 88 viing nén 4-lién théng, b 1A 88 ving dnh

8-lién théng. Khi dé 88 dudng bién chinh p dwge tinh béi :
p = max(a, b)

5 - KET LUAN

Xuflt phét tir yéu chu thye t€ tinh todn d8 cong cla dwdmg bidn chiing t8i di dwa ra mét
tiéu chufin v8 tinh chinh cda mét thudt todn dd bidn, x&y dwng che todn ti dd bién va tim didu
kién cin vd dd dé kiém tra tinh chinh cla mét thufit todn dd bién. Trén co s& cdi tidn thuft todn
cla Matson, ching t&i di 8 xuft mét thuft todn dd bién méi. Todn ti méi (T3) gift dwege wu
didm cla T'1 vE t8c 48 tinh todn vi tidt kidm dwec 88 phép tinh kidm tra trén cdc 8-léng giéng .
Ngodi ra nd cdn cho phép tinh dwoc cde dwdng bidn chinh, lya chon cée loai diém cho phit hep
véi tirng tinh hudng wng dung cy théd,
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ABSTRACT

One of most important stages of image processing is bound following - In this paper we
present a new criterion of correctness of one bound following algorithm, the necessary and sufficient
condition of correctness is found. Some bound following operators have been considered and
verified.



