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TIM KIEM TRONG HE CO SO DU LIEU
TEN HO LATIN

PHUONG MINH NAM

Abstract. The purpose of this paper to examine the first-name and family-names inden-
tification problem in database for persons’ management. Some algorithms are proposed,
based on errors probability of occurrences of alphabets and frequence of occurrences of
alphabets in the first and family-names in database. It is shown that these algorithms
are very effective in application.

Khi x4y dung phin ddm bdo toadn hoc cho nhiéu hé théng théng tin tu déng
héa, thudmg gdp bai todn truy nguyén déng nhit, nghia 13 xdc dinh tinh dong
nhit cdc miu tin cda cing mét di twong.

Cé hai ki€u déng nhit co bdn: Pdng nhit theo khéa va déng nhit theo théng
tin. Ki€u dong nhéit thi hai néi chung 13 phirc tap va né cang khé khin khi nhirng
théng tin co s& d€ d6ng nhit khéng chinh xic va khéng chuén.

Thudng bdt dau xay dung thuét todn truy nguyén dong nhit cho vin dé tim
ki€m: vds mét mdu tin don lé, phdi tim trong co sd dir liéu zem cé nhitng miu
tin ndo cua ddT tuong tring véi d6i tuong cia mdu tin don 1é do.

Gid str mau tin don 1& 13 X*, véi cdc thudc tinh 1a {X;, X5, ..., X, }.

Khi d6 ta cé thé viét X* ={X,, Xa,..., Xp.}.

Twong tu cho cdc mita tin trong CSDL  Y* = {Y, Y3, ..., Yiu }.

‘Xl, X2y ..., Xpn (va tuwong tng la Y7, Yz, Ys) & ddy 1a cdc thudc tinh méd
td cda mot ngudi trong co s& dir liéu.

Chéng han:

X1 = qudc tich = X.qf

X, = tén ho = X.ht

X3 = ndm sinh = X.ns

X4 = s8 hd chiéu = X.hc

X5 = s6 chirng minh thu = X.cm

Vin dé d¥t ra 13 lua chon cgp thudc tinh twong tng {X;} va {¥;} nao dé dic
trung dwoc co ban cho mét ngudi? 14p ham do khodng céch gitra chiing ra sao dé
x4c dinh X* trung véi Y* hodc X* thudc vao 16p Y™ véi d6 do da chon.
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Gidi quyét bi toan cho trudng hop niy hodc cho trudng hop mét s6 miu tin
don 1& da phtrc tap, song vidn dé déng nhat trong cdc hé théng lién két tu dong
va s8 lwgng ban ghi 1én thi 14 vin dé cang dic biét phirc tap.

Hai vin dé duoc lwu ¥ d3c biét day 13 viéc x4c dinh gié tri truy nguyén dong
nhédt cda tirng thanh phin théng tin va nghién ctru phit hién nhirng quy luit sai
sét dé ché ngu né. '

Mot trong nhirng phwong phdp nhdm cdi tién khéng ngirng thuit toin dwva
trén moé hinh automat tw hoc dé€ lién tuc hoan thién cic théng s8 cia metric,
ngudng cia mertic va ma trin sai sét.

Duéi day trinh bay thudt todn tim ki€ém (truy nguyén déng nhit) da duoc
cai d4t cho hé qudn tri so s& dir liéu vé nhin sy véi tén ho ghi bdng chir Latin
(viét tit 13 CSDL-NSLT)

Tir két qud thyc tién da chirng minh r&ng nhirng thuit todn duwoc dé xuit 13
6 hiéu qud va cé thé gitp ich cho viéc xiy dung cic hé thdng thong tin tu dong
héa twong tu.

I- TINH PAC THU VA PHUC TAP CUA DU LIEU

1. Dir liéu trong CSDL-NSLT dwgc thu thip tir nhiéu ngudn khic nhau:
* tir cdc dang cé clu tric (dang cdt muc) nhu gidy t& cé gid tri cdn cuéde
di trd (chéng minh thw, ho chi€u...);
* tir cdc dang khéng ciu tric nhu cdc théng tin thu dwoc qua nghe phit
am, doc qua dién thoai...
Dang théng tin thtr hai rdt phu thudc vao d6 chuan xic, tinh thin trong va
tham chi cd vao trinh d8 cda ngudi cung cdp, ngudi thu lwgm théng tin.
Nhitng théng tin quan trong nhat lién quan t&i viéc x4c minh (d‘éﬂg nhit moét
ngudi) bao gém:
e Céc chi ti€t nhin than: tén ho, ngdy thdng, ndm sinh, quéc tich, sé hé
chi€u, thi lyc, s6 ching minh (hodc sé6 cd nhin / Identification)...
e Ngoai ra con c6 thé ¢é thém cic chi tiét nhan dang (dnh), tu dang (chi
viét)...
Thudng 4 thudc tinh yéu t8 ho tén, ngdy thdng ndm sinh, quéc tich va sé hé
chiéu (X.qt, X.ht, X.ns, X.hc) dwgc diung d€ truy nguyén dong nhat va van deé
dugc quan tidm la'cdc thuit todn dong nhat giira cic cdp tén ho.

2. D6 phirc tap cda dir liéu

Vi thu thip théng tin tir nhiéu ngudn, lai khéng nh&t quan nhu trén, lam cho
dir liéu trong CSDL-NSLT thém da dang va phtc tap, cu thé la:
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o Di liéu khong day du, khong nhdt qudn: vi khong phdi quéc gia nao cling
6 gidy to cdn cuédc tuy than va s6 chi tiéu thong tin trén dé gidng nhau.

o Ngon ngit khong dong nhdt ngudi nwée ngoai cb thé sit dung nhiéu ngén
ngir khdc nhau trong céc gidy t& cé gid tri c&n cuéc di tri (hd chiéu, thi lyc, thé
Id...) nhu: - ngén nglr theo hé latin nhu tiéng Anh, Phip, Tay Ban Nha, Dtc...;
ngén ngir di qua phién 4m theo quy tic phién &m qudc té (tiéng Trung Qudc,
Nhat, A rap, Slavonic...); théi quen ghi tén ho, ho tén, viét tit...

o S6 luong cd thé rdt lén va bién dong: trung binh hang nim cé téi hang
triéu bdn ghi dugc tip hop vao trong CSDL-NSLT.

e Ddc diém nhin dang, tv dang cing rdt khdc nhau: mau da, mau mit, dic
diém nhan dang, tw nhan dang khéc. '

o Cdc sai sot ngdu nhién khdc dnh hudng téi chi tiét nhan than

- Sai do nghe phat 4m réi ghi lai.
- Sai s6t do ban than ngudi tu ghi vao cdc to khai, phiéu thu tin.

Tat cd nhitng yéu t6 trén diy tdc ddéng khéng nhé téi van dé tim céc thude
tinh va mot thudt todn t8t, phu hop thuc té cho bai todn déng nhit, tim kiém
trong CSDL-NSLT.

II - THUAT TOAN TIM KIEM CO TRONG SO

Thuit todn truy nguyén dong nhat theo trong s6 dwoc st dung trong céc
treong hop:

e X4ic minh mét ngudi, mét nhém ngudi khi bi€t tén, ho...

e Dong nhit cic CSDL-NSLT dé nh&t thé héa nhiéu lin xuit hién cia mét
nguoi.

Duéi day, dura ra hai thuat todn da dé xudt st dung trong nhirng ndm qua &
hé théng CSDL-NSLT, dong thoi so sdnh sy d6 chinh x4c va hiéu qud gitra ching.

1. Thuat todn dong nhit sé 1 (No.1)
Thuit toan ndy dugc mét s6 nuéc st dung d€ dong nhét dir liéu vé nguoi
nhép xuét cdnh [3].
Gid st mau tin don 1é (d€ dong nhét) 1
X* = {X.qt, X.ht, X.ns, X.hc}

Mau tin trong co sé& dir liéu Ia

Y* = {Y.qt, Y.ht, Y.ns, Y .hc}
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1.1. Quy tdc tao ma phdt 4m (codfonetics):
Pé khic phuc tinh trang tén ho cé sai sét, sai s6t nay do phat 4m (rdi ghi
lai) ma cétir thudc tinh X .ht tao thém thudc tinh ma 4m cho ho (v&i nguoi nude
ngoai) va tén (cho ngudi Viét Nam) ki hiéu 13 X.codl.
Kf hiéu
Ma 01 = X.qt + X.ns
Quy tic tao ma phédt &m (codefonectic) = cta Ho (véi ngudri nuwrédc nuéce ngoai)
hodc tén (Viét Nam) nhu sau:
- Gitr nguyén chir cai dau tién.
- B4 nguyén 4m hogc cdc phu &m cAm: A, E, O, U, Y, W, H.
- G4n ma s6 cho cdc nhém chir sau chir cai dau tién
B,F,P,V . =
c,G, J,K,QSs =
T

M,

D,
X =
R

B OO W ot N -

L
- Véi céc ki tu sau ki tu dau
- Thém s6 0 néu khéng di phu 4m ma.
- Nhiéu phu 4m cliing nhém chi gitr lai 1.
- 2 chitr ddu déu giéng nhau ciing chi gitr lai 1.
- 88 ho chiéu: Lay s6 ho chiéu ctda lan nhip cdnh cudi cung.
Viéc déng nhit 2 miu tin dwgc ti€n hanh theo quy tic (QT):
QT1: hai miu tin dwoc coi 13 trung nhau (déng nhit ty dong) néu
X.ma 01 = Y.ma 01 va X.codl = Y.codl va X.hc = Y.hc
QT2: hai mau tin dugc coi la gin nhau (x4c minh) néu
- X.ma_01 = Y.ma_ 01 va X.codl = Y.codl va
- “So min” phén tén (ho) twong tng cda X.codl va Y.codl dat yéu ciu cda
“ngudong” (trudng hop ndy s6 hé chiéu khac nhau).
Ngudng metric (sau day viét tit 14 Met) xdc dinh nhu sau:
- 8 ki tw ddu khéng dvoc phép sai,

- cdc ki tw sau so theo tirng nhém 2 va dwoc phép sai 1 chir trong nhém 2
chi.
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1.2. Thuat todn No.1:
Sau day la gidi thudt mé phdéng
1: Doc X, Y
2: So sanh X.ma 01 véi Y.ma 01
a) néu X.ma 01 = Y.ma 01 — chuyén téi 3:
b) néu khéng — chuyén téi 1:
3: So sanh X.hc véi Y .he
a) néu X.hc = Y.hc — chuyén téi 6:
b) néu khéng — chuyén téi 4:
4: So sanh X.codl véi Y.codl
a) Néu X.codl = Y.codl — chuyén téi 5:
b) néu khéng — chuyén téi 1:
5: So sdnh “min”, so chi tiét twong tng tirng ki tu ho (cda ngudi nuéc ngoai)
hodc tén (cia ngudi Viet Nam) theo quy téc:
Got la “mé” néu:
- Trung nhau cd 3 ki tu dau
- Céc ki tu sau ki ty th 3 so sanh theo nhém 2 va trong 2 ki tu
thi dugc phép sai mot
a) néu mo, hién lén man hinh hodc in ra gidy dé zdc minh bdng mdt.
b) néu khong, chuyén lén buéde 1:
6: Dong nhit t8t (hai miu tin/hai ngudi 1a mét).
Dénh gid thuit todn No.I: _
e Codfonetics chua di min, chua phdn dnh ding thue té€ nén da loai ra mét
86 truorng hop thwe chdt la mét nhung khde codfonétics.
o Quy tdc khong cho phép sai mét trong 3 chit ddu tién loai di khodng 2,1%
86 ddi twgng thuc chdt la mét.
e Nhiéu d6i twong khdc nhau gép lam mét vi cing ma_01, cing tén.
o Viéc tao ma_01 buéc méi ngudt phdi ¢é dd qudc tich, ndm sinh, s6 hé chiéu,
diéu nay khong phdi lic nao cting dat dvoc. '
e V&1 diéu kién cia ta, khéng phdt lic ndao cung phan biét ré6 dugc ddu la ho,
ddu la tén cia nguot nudc ngodt nén viéc tao codfonetics cé khi khong dat ding
muc dich.

o Viéc so sdnh codfonetics duoc thuc hién theo ludt “ngang nhau” nghia la so
sdnh todan bé s6 trung codfnetics (khong quan tdm dén tén ho cé trung nhau hay
khéng) lam cho téc dé tinh todn rdt chdm. Thuc té cd tdi 78% ngudi zudt hién
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lin thi 2 trong CSDL-NSLT tring hoan todn tén tudi véi lin the nhdt nhung
chve duoc tan dung.

2. Ma tran sai s6t va thuit todn dong nhit s6 2 (No.2)
Trén co s& thdng ké thuc té, thiy sai sét trong viéc nhap dir liéu veé chi tiét
than nhan c6 thé do cic nguyén nhén sau:
e Ngoén ngir khdc nhau c¢é cich viét khéc nhau.
e Yéu t6 tAm lj: mdi mét nén nhin khéng ré chir, viét 1an chit, cudi tir viét
au hon diu tir.
e Yéu t8 mdy: sai s6t ngau nhién khi go trén ban phim.
Nhu viy sai s6t khong chi dirng lai & ma phat am nira.
Bang phuong phip thdng ké toan hoc, sai sét giita cac chir tudn theo quy luat
s6 16n va on dinh & mirc trén 17 ngan phép thi (miu)
Chéng han nhiéu chir c¢é xac xuat lan rat 16n nhu:

U-V,D-0,A—-H,J—->1..

2.1. Ma tran sai sot:

Théng ké trén tidp gom khodng 25 ngan méiu [1], [2], dwgc ma trdn sai sét,
trong d6 cic hang va céc cdt 13 bdng chir cai tir A dén Z (&rng véi day sb thi tw
1 dén 26).

Céc phin tir cda ma tran ki higu 13 P;;, bi€u thi tin suét sai sét cda chir tng
v&i vi tri thi ¢ sang vi tri thi j (trong bdng chir céi).

Goi tan s8 sai cda chit & vi trf th& ¢ sang vi tri thi j 1a E;;.

S& cdp (7,7) xudt hién 13 S;;.

E;;
Ta c6 cong thirc P = L,
Sij
Vi du: ANASTACIA xét 4 cdp (AA)
ANHSTACIA (A,H)
(A,A)
(A,A)
1
Paa =- Pag=-
AA =7 AH = 3

Ma tran sai sé6t phdn 4nh rat khach quan quy luit sai cda céc chr va dugc
18y 1am co s& dé nhém céc chir tao thanh codfonetics (dwgce goi 13 ma tran d§ do
cda sai léch).

Ma tran sai s6t dugc ing dung trong viéc phan lép céac ki tu.
Sai s6t con phu thudc vao vi trf khdc nhau cia ki ty trong tir.
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Théng ké trén 2 ngan cip tén ho cé sai sét, lap duoc bdng tin xuat sai sét
theo vi tri: tir vi tri 1-3, dd sai léch giao déng & khodng 5,1%, sai nhiéu nhat
& cdc vi tri thi 5, 6. Tan xuét sai sét theo vi trf dwgc s dung trong viéc chon
nguéng dé “do” su gin nhau cia hai tir.

Goi V; 13 tin xudt sai & vi trf th& ¢ cda chir trong cdc cdp tir c6 dé dai 16n
hon ¢, E; 13 sai sét & vi trf thir ¢, S; 13 tdng s8 tir ¢6 d6 dai 16n hon hay bing 7,
ta cé cong thirc

E;
Vi = 5
Vidu: ¢63cédp JTA - ITA
ANAH - ANDH
STOPHER - STOPHFR
thi Vi=3 Vs=14
V2 - % V4 = %
Vg = % Ve = % Ve = %

Hinh 1 bi€u thi mét do thi sai sét theo vi tri, rdt c6 ¥ nghia trong viéc chon
nguomng d& x4c dinh hai miu tin tring nhau.
Sai sét con phu thudc vi trf cdc kf tu trén ban phfm (chuén 101 phim). Sai

s6 ban phim thé hién viéc gé nhim giira cdc phfm lan c4n nhau. V1 dy nhém (M,
N, K, J); (A, S, W, X| Z)

Y
60
50
-0 1
1935
40 308
e 2
(2596)
30

Hinh 1. Biéu thi sai s6t theo vi trf

2.2. Déng nh&t céc tir trong thuéc tinh tén ho:
Tén ho duwgc cidu thanh bédi cic tir , gid s ¢6 hai tir la:
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X.ht = {A.ht;, Ahty, Ahts,... Aht,}
Y .ht = {B.ht;, B.hty, B.hts,... B.ht,}

Dé don gidn, dong nhat cic ky hiéu A.ht; véi A; (twong tng B.ht; véi Bj).
Xéc dinh ham do dd gin giira hai ki tu A;, Bj bat k¥ nhu sau:
1 néu A; thudc 16p B;
R
0 néu A; khong thudc 16p B;
Nguong dé xéc dinh khodng cich gitra hai tir chon nhur sau:

|

3 n
p(X.ht,Yht) = > p(A;, B)) + Y p(Ai, By)
1=1 1=4

J

tong s6 3 ki tuw dau

tong s6 ki tur sau ki tu thtr 3

N W

Khi dé ham

P1 P2
13 ham do khodng céch gitra hai tir X, Y.

X .ht va Y.ht duoc coi tring nhau néu p; + p2 < 6.

Mot cach tryuc gidc: trong 3 ki tu ddu thi t6i da dwoc phép sai 1 ki tw, cac ki
ty sau ki ty thr 3 dwoc phép sai t6i da 2 tdng s8 ki tu (tir sau ki ty thir 3).

Trong thyc té, viéc cai dit thuit todn c6 tng dung ham do d6 sai sét gdp
nhiéu khé khén:

e T8c dd tinh todn cda cdc mdy hién cé 1a PC nén rat cham.

e S6 luong nguoi nhip vao CSDL rét 16m, hang triéu/ndm.

e D€ khic phuc mdt s6 nhuoge di€m cda thuit todn No.l, cii dit ing dung
phl hop méi trudng thuc té, da st dung ma trén sai sét va thuit todn phén
loai ty dong [4] trong viéc phan 16p céc ki ty, dua ra quy tic ghép nhém va tao
codfonetics méi nhu sau:

- T#t ca céc tir trong t& hop tén ho déu duoc tao codfonetics.

- Ki tr dau tién ciing duwgc nhém va 14y dai dién. Nghia 13, trong nhém
céc chir ¢c6 d6 nhim l4n sang nhau 16m, chon mét ki tu lam dai dién.

- Céc ki tu sau cling duvgc nhém theo cdch thirc twong tu sau khi bd céc
nguyén am va phu am cam.

Quy tde nhém cu thé nhu sau:
Ky tuy diu duogc phan nhém va phin thanh 8 nhém:
- Nhém 1: K lam dai dién - Nhém 2 Z lam dai dién
- Nhém 3: U lam dai dién -Nhém 4 I lam dai dien
- Nhém 5: D lam dai dién - Nhém 6: A lam dai dién
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- Nhém 7: F lam dai dién - Nhém 8: L lam dai dién
CAc ki tir sau chia lam 4 nhém:

-Nhém 1: masé 1 - Nhém 2: ma sé 2

- Nhém 3: ma s6 3 - Nhém 4: ma s6 4

Codfonetics 1dy 4 ki tw (khong phdi 3 ki ty nhu No.1)

Duéi diy, mé td tém tdt thust toan dong nhit cho céc dSi twong don 18,
nghia 13 dong nhit mét mau tin véi moét tap miu tin “gidng né” veé codfonetics.

2.3. Thuit todn dong nhat No.2:
Twr thuéc tinh X .ht tao nén thudc tinh ma phdt 4m (twong Gng véi cac thanh
phin tén, dém hodc ho) ki hidu la
: X.cod 1, X.cod2, X.cod3
Ki hiéu
Ma 02 = X.qt + X.ht + X.ns + X.hc
Ho tén sdp xép theo tht tur codl, cod2, cod3.

Sau day 13 gidi thuat mé phdng:
1: Poc X*, YV*
2: So sanh X.ma 02 v4i Y.ma_02
2.1: néu X.ma 02 = Y.ma_02 — chuyén téi 6:
2.2: néu khéng — chuyén téi 3:
3: So sanh X.cod:z + Xcod) véi Y.codr + Y.cod)
3.1: néu tring — chuyén t&i 4:
3.2: néu khong — chuyén téi 1:
4: So sdnh “min” chi tiét ting ki tu cda ho (hodc tén d&i véi ngudi Viét
nam). theo quy téc:
Goi la “mo” néu
- 3 ki tuw dau it nhat 2 s8 ki tu trung nhau (sai khéng qué 1 ki tu)
- c4c ki tu sau, 6 it nhdt 2 s8 ki tw, trung nhau (sai khéng qua 2 trong
5 ki tu) '
4.1: néu md& — chuyén téi 5:
4.2: néu khéng — chuyén téi 1:
5: So sanh X.ns v&i Y.ns
5.1: néu trung — chuyén téi 6:
5.2: néu khéng — chuyén t&i 7:
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6: So sanh X.hc véi Y.he
6.1: néu trung — chuyén téi 8:
6.2: néu khéng — chuyén t&i 9:

7: So sanh s6 X .hc véi Y.he
7.1: néu trung — chuyén t&i 9:
7.2: néu khong — chuyén téi 1:
8: Dong nhat tdt
9: Xac minh.

Danh gid thuat todn No.2:
Qua thyc t€ nhiéu ndm st dung, dat mét s6 hiéu qud sau:

e Khdc phuc vé co bdn cdc han ché cia thudt todn No.1, nhdt la dd teo
codfonetics di min, phdn dnh ding thuc té quy ludt sai sét ngdu nhién; mdt khdc
tdn dung cdc truong hop khong di théng tin nhung vdn tim kiém dégiip viéc zdc
minh dugc thuc hién trén cde tdp han ché vé sé lugng

o Téc db tim ki€m rdt nhanh d6t véi trudng hop tring hoan toan tén ho,
ndm sinh, hé chiéu;

e Da dong nhdt hang triéu trudng hop, dé chinh zdc cao (sai sé dwdi 1/300.000)
Trén co sd dong nhdt hang chuc triéu nguoi, da phdt hién hang chuc ngan truong
hop tén ho, hé chiéu, ndm sinh c¢é sai sét nhung vin dong nhdt dvoc va véi sé
mdu @dng nhdt nay, thudt todn lién tuc dwge b sung, hoan chinh (tv hoc).

o Thudt todn trén da dvoc trién khat cdi ddt trong hé thong MTDT Cuc zudt
nhdp cdnh (Cdc trung tam MTDT ¢ Ha Néi, Dd Néng, Tp. H6 Chi Minh, cdc
tram céng an cda khdu sin bay qudc té...); don vi qudn Iy zudt nhdp cdnh cong
an cdc dia phwong; mét sé don vi khdc thuée Bé Noti vu.

BANG TAN SUAT XUAT HIEN CUA CHU CAI
TRONG VUNG HO VA TEN

Ngudi nurdc ngoai Ngudoi Viet Nam

340.006 mau tin 1.380.000 miu tin 104.354 miu tin

(17.535.194 ki tu) (1.252.984 ki tu)
A 0,1436 0,1049 0,09806
B 0,0193 0,0112 0,00756
C 0,0210 0,0357 0,02191
D 0,0250 0,0192 0,02366
E 0,0748 0,0812 0,05190
F 0,0076 0,0064 0,00001
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Nguoi nowrde ngoai Nguoi Viét Nam
340.000 mau tin 1.380.000 mau tin 104.354 miu tin
(17.535.194 ki tu) (1.252.984 ki tu)
] 0,0189 0,0471 0,07757
H 0,0559 0,0786 0,11482
I 0,0951 0,0842 0,05918
J 0,0132 0,0098 0,00003
K 0,0400 0,0250 0,00590
5 0,0444 0,0381 0,01590
M 0,0489 0,0298 0,02005
N 0,0721 0,1136 0,18562
0 0,0775 0,0594 0,04875
P 0,0148 0,0126 0,01341
Q 0,0005 0,0020 0,00709
R 0,0674 0,0443 0,01490
S 0,0568 0,0409 0,00350
T 0,0494 0,0450 0,06733
U 0,0410 0,0596 0,09415
\Y 0,0097 0,0089 0,02469
W 0,0119 0,0112 0,00003
X 0,0011 0.0012 0,00393
Y 0,0150 0,0253 0,04005
Z 0,0060 0,0037 0,00002
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