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Nhiém vy cda che h§ th gide mdy ¢ong nghidp d&i véi che qué trinh ¢8ng nghd 1a nhin dwee
¢he thdng tin t8i wu v8 dnh theo th¥i gian thye. Vén d8 d¥t ra 1A nfing cno téc 4§ tinh todn ¢la
h§ dya trén mét 88 phwong phép heuristique. .

Céch ti€p cin 1A tfnh so bd ma trgn dfu higu miu Cy, & ddy ¢ < n - 88 1bp , k € m -8
du higu. Cdc dfu hifu Ciy dao déng trong mitn ndo dé ta tim dwge trong giai doan hoc, H 1A
véc to cBn nhin dang, Nhigm vy dit ra cin phdi gidi quyét hai bai todn sau diy:

1. Tim 88 | < m ddm bdo téch chc 16p di cho.

2. X8y dyng ty ddng d9 thj gidi dya trén ma trn d&u hidu ban d%u véi | < m. Thuft
todn dfc bigt tidn lgi trong trudmg hep cde du hifu nhin dang dwge tinh theo cbng thitc truy
h8i: Cik = f(Cix~1), chdng han cdc m& men bt bién (1] vA chc h§ 88 khai tridn ham chu tuyén
thanh chudi furie [2). Cdc dfu higu heuristique nhir h§ 88 compac (46 dai chu tuydn/ckn bfc hai
cla dign tich), tl 88 ch¢ ban kinh cye tidu va cwe dai cling nhw che dfiu higu hinh hoc [3].

BAi ndy dwa ra tidu chuin danh gid chit lrgng cda cdc dfu higu duye chon vA xdc djnh xde
suflt tién nghigm cda thugt todn nhin dang dya trén bd mbu c6 88 dfu hitu < 1,

1. THUAT TOAN XAC DINH 86 DAU HIBU T6I THIfU

B§ dfu higu ban diu cda tdp mAu hoc 1a ma trén Cpuxan. O diy m 1 86 dfiu higu con n
14 88 16p. V1 dnh cda cée d6i twong rdi rac nén & giai doan hoe 16p thik ¢ bdng bidu difn che 48i
tirgng cla 16p ndy véi cde hwdmg, vi trf va th 1§ khdc nhau, ching ta nhin dwge dfu higu thi &
ndm trong khodng ndo 46 Ui < Cy < CP*, véi i < nyk € m. Nhu vy méi 16p dwoe bidu
difn bdi hai hang cda ma trfn xdc dinh cgn bidn d8i cla cde diu hi¢u. 8au khi hinh thanh ma
trjn C, d€ gidm thoi gian nhin dang cin tim 88 | nhé nhit che dfu higu dd dé nhian dang 48i
twong bt ky trong b dfu higu ¢é chira n 16p.

Néu céc dfu higu € dwogc tinh theo hd 88 truy hBi th ta chi cin tfnh ! d&u hidu dBu tién ¢da
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D2 gidi bAi todn ndy ching ta tinh ma trén truy hBi sau: == = . r
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eed 1)
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o] dfy 7 =0,..,m~1; B vk R 1A ma trfn kich thuéc nx n gdm céc phiin ti 0 ho¥c 1; b9, =l =1
d8i véit, k = 1,..,n; A 1d phép nhén logich.

Ma trfn M; = (my) xédc dinh nhw sau:

) 0 dulCmin Oomaz| Cpiin'c"!‘fmm' =0
m‘,,k={ n[ulu;l[k k] (3)

1 néu ngwoe lai

Bidu thirc (3) x4c djnh che dfu hidu giao nhau cda 1ép thir © vd 1ép thir k theo déu higu
tht 7. B, x&c dinh kha n¥ng nhin dang cla d8i twgng trong mAu n 16p. Di chi c6 mft phlin
ik b{k = 1; 1 = k chl ra ring céc 16p ¢ vA k r&d nhau theo dfu higu 7. Hifn nhién ring dieu kign
cin vd di dé nhin dang 13 B; = 1 ndu By = 1 vé&i !l 1A chl 88 nhé nhit < m dd d& nhin dyng,
Néu B,, # 1 thl dfu hidu miu chwa dd tdch mAu cdc 16p dd cho, cin ting m. Tai thoi didm
thda min By = 1 tai ma trn R tich liiy cdc théng tin v ddu hiéu tdch hai l6p. Che phlin tab
riny 1 € rie S (1 # k) 1A chl 88 diu higu téch cde 16p ¢ vA k. Ma trin R dwgc ding dé gidi cde bai
todn nhén dang.

2. THUAT TOAN HINH THANH DO TH] GIAI BAI TOAN NHAN DANG

Dé xiy dyng chidn thudt nhén dang tir tip ! dfu hidu ta chon ra dfu higu cé nhidu théng
tin nh&t 1A f trong dé 88 céc 1&p giao nhau {t nhét.

Tir cdc ma trin M, ta xdc dinh

n n
minz z ml, 12721 (4)

i=k k=1
Theo dfu hidu f ta sta d8i Ry thinh R} nhw sau:

Déi véi hai 1ép bEt k¥ dwoe tdch nhau theo dfu hidu f twong ¥ng véi phlin tab ryx ta 88 gén
cho r}! = 0j sau dé tdch tir ma trin Cyy ct [ chira viing bién déi cda dfu higu f d8i véi mbi 1ép
ching ta sfp xép Cir, ¢ = 1,2,...,2n nhw sauw:

Ciir € Cpar S Cpyr £ S Cpr (5)

Khi dé ta nhin dwge (2n+1) khodng. Phén tich cdc khodng ndy cho phép x8y dyng 1&i gidi bai
todn nhén dang.

Ta xby dyng ma trdn chidn thuft S 2 x (2n + 1). Hang dBu tién chiva cde gid trj chl o8
(8) : p1y P2y pan. Hang thir hai cda ma trin § chira cdc nhin d¥c trung cho trang thdi m8i
khodng theo qui'tic sau:

1) S3i = @ néu trong‘kho'é.ng thi ¢« khéng chia dfu hiéu f.
2) S3; = k néu khodng thir ¢« chira dfu higu f chi cé 1ép k.

8) S2i = Q + k néu cb ‘nhigu 16p c¢b dfu hidu f roi vdo véi k 13 88 nhé nhit cla danh séch
cdc 1ép giao nhau,
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3, NHAN DANG

Ta ¢6 Cix, R, 8, véc to cin nhin dang H(h;) 1 < 7 < chidn thuft nhén dang theo phwong
phép luéng phén theo diy s8 ty nhién tir 1 t6i (2n + 1), Qua chi 88 Sy; thm dwge khodng ther 5
chita hy. Hing thit hai cda S chita nhin xdc dinh trong khodng xdc dinh mét trong ba tinh huéng
néu trén. Phén tich S3; quan h§ véi Q.

Néu tinh hudng 1 hufc 2 xdy ra thl chiing ta nhin dwoc 1oi gidi. Trong tinh huéng thir 3
chn phdi phén tich thém ma trfn R. Cdc phin td ry,n, =0 ndu N, vd N téch nhau theo d&u
higu f. Ngwee lai né chiva cdc chi 88 diu higu téch cde 16pNy, N,

Giai dogn phén tich nhv sau:

1. D§t Ny, = Sy - Q;

2. Néu Ry,n, = 0 thl N3 = N; + 1; Ifp lai qud trinh ndy.
8. rn,N, # 0 kidm tra xem 16p ndo khong phdi 1A nghigm

1
Tl.i? E(Guu + Cu:l.u)l T - |T2 = hul <0 (B)

J déy chi 88 u = FNiN, €dn v = 2N ho¥c v = 2N; phy thudc vio chi 88 1&6p cin phén tich. Néu
16p ndo théa mén (6) thi b logi khdi nghigm. Néu ry,n, # 0 vdNg théda min (6) thi chuyén té&i
giai doan 2. Néu (6) khéng thda man véi N3 tht Nz = Ny + 1 chuyén t6i giai doan 2. Thye hign
chu trinh cho téi khi N3 > n, khi dé N, sé 1A nghigm, Tc 13 H dwge xép vio lép N,.

D§ phtre tap cda thuft todn trong giai doan nhin dang 1A loga(2n + 1) + n(1 = 1/m) phép
todn,

4. TIEP CAN THONG KB

Higu qud cda thufit todn thich nghi & chd x4c dinh dwec 88 | dfu higu ddm bdo tdch cde d8i
twgng thanh cdc 16p. Ta coi rling thuft todn thich nghi ¢ higu qud trong trudrng hgp xdc sufit
nhin dang céc d8i twong tir miu véi 88 ddu higu nhin dang 13 ! blng 1. Nhw viy chiing ta di
xéc dinh véi che du higu 7 < ! th) nhén dgng véi xdc sufit tin cfy ndo, Didu kign cin va dd ad
thuft todn hifu qud 1d By = 1 véi xdc sufit 1.

Bai todn d§t ra dwgc gidi quyét sau khi xéc dinh 88 t6i thidu c4c dfu higu nhgn dang, théng
tin dwge st dyng chiva trong ma trgn C.

Gid st A7, = (m?, = 1) 1& bién & nghu nhién bidu thi sy gino nhau giita hai lép ¢ vA k theo
dfu higu 7 (3), cdn ZJ, 1o bidn c8 bh trir cla A%, (tike 1o ml, = 0).

Nhw vy ching ta cé bidu thie
P("‘{k =1)= ‘{k
xéc suflt giao nhau cda cdc 1ép ¢ vA k theo dffu hidu thi 5

P(m;?',\. =0)=1- s;"k
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Déi véi hai 16p bit ky ¢ vA k, sau khi st dyng ma trfn théng tin Cyy ¢ thé xdc dinh C’;’;,
dwéi dang

max{mi“( ™ ar _ Cir?in' Gmaw - c‘ﬂ,:in’ Cﬂ:“ - C"'-';?i", C‘r}mu - C‘p;‘uin)' 0)_

maz min nag _ in maz _ i — i
max(C}** — Opin, Cjpee — CIi', O™ - CfY'", Cffe* — CI™")

g
Ciy =

X4c suflt 4 hai 16p 1 vh k tdch nhau véi J dfu higu 1a

P(B), =0)=1-P(Bj,=1)=1-[[P(m=1) =1~ [] &

agy
Biy gi¥ ching ta xdc djnh xdc sufit dé n d8i twong tirng cip tdch nhau 1A

PBi=1)= [[ P8 =0~ ] 1=T]cl) (8)

i<k<n i<k<n i<l

g giai dogn hoc thye hign cdc thd tyc sau:

1. Theo h§ thic (3) d8i véi chc cdt cla ma trin € che ma trin dwge xét M bidu thi cfc s
kién giao cia viing bién d8i chc du higu vd dnh xa 48 thi

11000 11000
11000 11100
M=[0 0111 M=01110
001 11 001 11
001 11 000 11
10000 11100
01110 11100
My=[0 1 1 10 M=[11100
01110 000 11
00001 00011

2. Theo (1) tinh céc ma trgn B: Ma trin B bidn thinh [ khi y = 4.
3. St dung (4), trong 88 | dfiu higu tim dwge dfu higu chiva théng tin nhit 1 f = 3.
4. Theo h§ thire (2) tinh R; vd R} véi ma trdn thong tin My.j

5 3 1 1 1 5 000 0
36 111 086 110
R=[115 4 2 Ri=|016 40
11465 8 01 450
11235 00000

5. Ung véi (5) theo thi tir ¢t f cdc ma trfn C vA hinh thinh ma trfn chifn thufit 5, dit
Q = 20:
1 2 3 4 6 6 7 8 9 10 11

S=1s0 1 20 2 22 22 23 4 20 & 20|
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6. Chiing ta dya vdo dénh gid th8ng ké thuft todn 44 trinh bdy d6i véi v dy ndy. Theo
c8ng thirc (7) vA (8) ching ta nhin dwge xéc suklt tch cée d8i twong P;, G diy j 1A 88 dfu hidu

Py =0,208; P; =0,842; Py = 0,991; P, = 1

Két qud ndy chi ra ring xdc sullt nh§n dwgc ma trén B, blng 1 véi 88 dfu higu | = 4 tring véi )
két qud cda thugt todn dwa ra & trén. Tinh ton ciing chi ra rong xdc suflt tdch cda thuft todn
ghn 1 khi | = 3 (Py = 0,901). Di8u ndy cho phép ching ta rit ngén e8 dfu higu nhén deng con
8, né sé nfing cao téc 4§ dodn nhén. g giai dogn hoc ching ta cé thd thay d8i nhw sau: néu nhw
bl < ¢ nho 46 ta 88 dBng nhilt b}, = 0 88 ning cao t& d4 nhén dang.
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ABSTRACT

An adaptive recognition algorithm for vision systems

In this paper, we present adaptive recognition algorithm for visition systems.

I

Our methode s divided into following principal steps:

~ Determine the minimum number of feature for object recognition.
= Graphical Matching.

= Object recognition,

- Statical evalution.

The experimental results are presented also.



