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Phwong phap (8 hyp cace thudt todn nhiim uhin duwge thudt todn cé hlgu qud hon hidu
qud cda mdl thudt todn ban Afu, ey thd 14, néu xbo sufit sal 1m cfin mdi thult todn. 14 € (hi
xde sufit suf JAm ctin thudt todn 13 hep ¢o th® nhd hon &j, Tinh cho d&n nay d xuiit hidn
nhidu cong trinh 48 cfp dén thudt toan nhin dgng td hop vl cao cong thae tinh Ry L1, [2].
gong @6 la nhitng céng thire ddnh gia chua duge chirng minh chil chd, Trong bal nay trinh
phy mot 86 danh gid cho Ry chiit hon mdt 86 két qud 4t cdng bs.

Phuong phép t3 hgp rde thuft loan duwge dga trén quy tde quyét dinh theo da s6
duge phat bidu nhw sau:

Gid s cho trwde N thut toin nhin dang A1y, AN phén logi cdc dgng lSll i=lym

thanh 2 lé6p K1 va Kge Nguol ta xae dinh cde mr. trin ]]a!:jll nX2, k=1,., N nhu sau:

ak _ (1, néu thuft tohn ofx x€p Sy vao 16p K

| 0, ngrge lal.
Quy tde quy& djnh clia thuft todn nhfn dgng 3 hgp nhu sau:

] k
y né E

Dy ) = 1, néu l§1n” >
0, nguge Igl.
O day ky hidu E = [LN/2] (s6 nguydn 8 I6n nhit khéng vugl qua N/2).

Dy(S) = 1 6 nghla 1A thugt todin nhAn dang td hop x€p S vio lop Ky, i=1,.., n;
j =12, Kht ctic thnal. lodn &4 ... o4, doe 1dp vd mdl thudt lodn cé xbe sudl sai lam 0<7e<<1/2
thi xée suftl sul 1am ela thujl lotm nhin dang td hgp duge xae djnh theo cbng thire sau:

Yoy = 2 c, e(1 - g)N-k
k>E
Trong 11 s& chf ra ring Ve, 0<<e<<1/2 thi RN <& (B&t ding thie may chirng td
ring thudt todn td hgp ¢6 higu qud hon mdl thuf@t todn dit cho). Va RN<e(p[ - NX(.(e)'
(toc do ti€n 161 0 clia RN cé cdp ham mil theo N).
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Ta ky higu A 1& veeclo ¢6 N toa d nhin gia trj 0,1 tire la
et
?\. = (ll. k?.nu AN)

Av € [0}, k =1,., N
v
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Trong trirbng hop ohe thudt toén Ay 6o lap vh 06 xhe .suf'it sal lh,m 81 lwong fing, ihj

xie suft sai 1am Ky c6 the xde dinh'theo cdng thue:
N '

B A o
Ry= 2 T oo - e ™
AETA k=1

Hon nita
4 : N_, - % N g
RN S 5 (2.. Vex(i—ex) /(1 =3 7, gk!N) .
N = = e
le=1 fe=1
Cte kh&ng dinh nay duge chi ra trong [T

11 - DANH GIA XAC SUKT SAL LAM CUA THUAT TOAN NHAN DANG T0 HQP
DOI VOI N THUAT TOAN POC LAP €O CUNG XAG SUAT SAI LAM GIONG NHAU &,

B8 d2 1 [1]t Néu cho trude N thufl totn nhin dang doc 14p cé ciing xde sudt sai ame

thi xéde sufit sal 1Am clia thudt toin nhin dang td hgp thda miin:
Ry 5 ck et = oMk
k2>E
Ménh d@ 1% Vol € théa mn 0 << € < 1/2 thi xéc sufit sal dm cla thufl tékn nhfn

dang td hgp thda min:
Ry =< @, :

Chitng minkt Truwée hét ta nhin thdy ham fa,n (€) = e(] = ﬁ)h, vél 0 <I b & a,

t&ng chit tren [0, 1/2], tire Ja
Ve, €3 thoe min 0 € & << 6 < 1/2

thi fn. b(E]) < fn- b (eﬂ)-
Pt Tn= S Ol - o™F, do b3 ds 1ta o Ry = Tn.E.
k>E ‘
Do nhin xét trén, vél k >E hdm f,_, y. (€) ling chiit trén [0, 1/2]. Do d6

fk-1, N=k (&) < fr-1, Nk (1/2),
1\ k-1 { A N-k
Hay '@ -eNt< (T) (1 ,5,) = gN-1.

Vi thé " ity
- k 1 % M= -
w< 2 d(3) = (2" 2, ek
k>E 4 2 k>E
D& dang nh@n thiy ring: ‘
‘-Zwl C‘I:I ﬁ BN‘II
k>R '

Do do Tw << 1 hay RN << & Ménh d& dwge chirng minh,
Minh d? 21 V6 che didu kign twong tw nhw bd a8 1, ta abin duwge
3

RN < exp | =N X c(e){, vol c(e) = In——mmmmiz-,
pl } aVe(l ~e)
Chitng minht Trieée hél ta thiy rdug voi 0 <e < 1/2

thi 1111_3)0 vi ln—F}i‘?iZi‘:)fi.'
& 2vVe(l-8)

Vo >0, Yk >>E ta ddu co:
exp (% k) »» exp (@.N/2) hay exp(=a.N/2 + k) 5» 1. K6t hgp vol bd a8 1 ta suy ra!

RN << etip (=&p, N/2) Z leq gk (1~ g)N-k exp (@k) =
k> E
N N . : , a N
= exp(~a.N/2) 2, Cx e (1= Fexp(a.l) = (G.exp(—z-_) + (1~ &) exp (- -g—))
k=1 :
10. | b
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. |-y . qpaf e i i -
“Hig W [ sesm— gy 2Ve(l — &))", Dt c(8) = In —=—ym=emm==- la, dirgd
Phqn % = In === suy ra Ry < (2Ve( )) gt e(e) = In 3V st & g¢

RN < exp [ —N.e(®) |, Monh 4@ duwge chttng minh. Nhw viy, néu nhu ta t hgp cang nhidu
thud! todn thanh toan t3 hgp thl higu qué clia thuft totn 8 hop cing cao. Phuwong phéap ndy-
duge ttng dyng rong rdl trong tri tup nhdn tgo va chiin doan, ;

HI-HANH GIA XAC SUKT SAT LAM CUA THUAT TQAN NHAN DANG TO HQP
TRONG TRUUNG HOP CAC XAC SUAT SATLAM CUA MOI THUAT TOAN KHAC NUHAU

Quy the quyét djnh cla thuft toAn nhén dang td hgp nhir gau:

Nt 1 > 1
_ 1, néu z 2 > = "'::-——-'7
Dy (S1) = k=1 Vari—ew 2 k=1 Ve ex)

0. nguge lai
B d# 2: Néu mbdi thudt todn ban ddu cé xhe sulit sai [Am & twong Gng, thi xie sufit
sal 1dm clia thuft todn 10 hgp dwge xdo djnh nhw sau! '

N
RN = _’_2 r[ B!Z”‘ (1 —Bu)l M

A € TA k=1
=y
A vd TA duge xée dinh nhwe trong L

Chitng minht D& ding suy ra ti tinh doe 14p cfin che thujt tohAn &1 cho, Bd 48 1 la
trudng hop dic bidt cfia bd 43 2 khi & = ¢, Vi,

Menh d@ 8: V6l che didu kign twong ty nhe b @8 2 thoa mln thi

2
N ]
A I N
BN < _:TE' (Z,, Ver(l - Bk)) / (1 -2 2 ?'lt/N)
k=1

k=1

Chikng minh:

Trudre hét ta chirng minh bd @8 sau:

Bb d@ 3: Cho hal diy a6 thye ai, aa,..., aN vt by, ba,.., bn.
1) N&u Vi, §3 1> J, a1 Sy, bi > by thi

'N \'N'\ N\
Z Rj .2; ln?NZ« af by

=1 =1 I=1
9) Néu Vi, § ar=ap (by—=Dby) K0 th

N N N
2w = bhi>»N 2= aibe
' i=1 i=1 i=1

Chieng minh: 1) chinh 14 b&t ddng thite Trébusep.
9) Chi ciin shp xdp diy |bi] theo thir ty ting didn thlta efing nbin dwoe lml cé

thi ty ho&n v| twong &ng voi lbi] g8 glam d#n. Ap dyng 1) ta duge 2)—didu phéi ehtng
minh, '
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CMeng tilnh menh d¥:
Tt bd 43 2 ta suy ra duge

: N -4 '

: 1 =< 1.— 28 i K

Rn<("-j'z_ = _‘) = ﬂ s b (1! T
k=1 Vex(l—ey) _?TG'PAknl .

k=1
- _1__2": 1-2e )77 5 ﬂ ol = h
VST & Veroe TN ’
k=1 Ae[ml k=1
N 2
1-3;‘

D& ding thiy r!n.q !

12

B2 Ty e S8
2 ns ]."'gk)l Ak 2.: v—-—-—-— = N,
Td d6 ta co bt ddng thire:

N 2 ]"i‘l V 'k (I ek’
1~ 2¢
— Rk b = .\lﬁl.(l""ek) va 4p dyng bd A8 3 ta c6:

Pat Ak = ———me
Ve (1~8y) .
. 1-2 _1-28 N % -
===z 5 Y G ~ep SN (1~ 28)
k=1 vsk(l -~ 8) k=] el k) k=1
N :
=N (=2 Z N, (2)

k=1

Ap dung (D va (2) ta dwge

LI N
Ry < —N—- ( = Vald < ) [(1=2 2 &/N),

k=1

NhQn él: ~ Neu p dyng bt ddng thice Svac cho 2N s6 thye ta cd !

L. 1N N
2 VBn (1 — 8y) = = 8 2 (1 ~ 2ex)
k=1 k=1 k=1

N

4 e (l—e -
Ta thu dwge RN § == ——=—=p ; (rong d6 ¢ = 2> &,
N (1_23)' 13 k=1

4 e(l—c¢)
Trong lrudong hep € =€, Vi (a thu duge RN —_————
[} p v ¢ < e perer

Nbu vQy trong trudng hop chc 8 =8, ‘G, thi két qud 11 mgnh hon III,

Mt 86 vén d& cdn mdb s
—~ Ph&t bidu @jnb nghta cho thugl toan déo 14p. i
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—~ Trong trudng hop ¢6 dinh nghla v& thudt todn doe 1ap thi hiéu qué cfia thugdt todn
t8 hop L nhitng thudt todn khong ddc Lip s& ra san? Ching 10l chdn thanh cdm on tlén sl
~ +Bach Mung Khang va phéng nhdn dgng Vien KHTTDK v& sy giap d& nhigt tinh vi eé nhitng
gol ¥ qiy bau cho bal bao nay. Chang to! xin cam on ddng nghi¢p Nguyda Thanh Thiy
truedng dgl hoe Baoh Khoa IHa Nol, an ¢6 nhitng ¥ kién. bd fch cho bal béo, ’
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ABSTRACT

Some results of the efficiencies of the combined
pattern recognition algorithm

The paper presents the evalution of the error probability of the combined pattern re
cognition algorithm based on N. independing algorithms. These maln results are follows: If
every glven algorithin has error probabilily 0 < 8 < 1/2 then RN < exp [ = N. c(® |, here

1
e(B) = In —— ===z,
2 Vel — 6)
When all of the given algorithms have error probahill ty 0 << B << 1/2 respectively,
then the error probability of combined patlern recognition algorithms satisfies

: I PR L ek N\
AN S 7 (z Vel —eu) 1 -2 Y e/n?,
i=1

i=1
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