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Nhan ngay 19 thang 2 ndm 2009

Tom tit. Bai bao dé xuit thuat toan nén dir liéu tiéng néi tryc tuyén. Ngi dung cia thujt toan la
xap xi tuyén tinh di¥ li¢u tiéng n6i. Trong bai bao nay cling dé xuat thuat toan giai nén véi df phirc
tap tuyén tinh. Két qua thir nghiém cho thiy thudt toan cé thé 4p dung trong cic img dung nén va

giai nén tiéng noi truc tuyén.

Tie khéa: Nén dir liéu, tiéng néi, dir liéu tiéng néi, truc tuyén, dit liéu tiéng noi tnue tuyén.

1. Mo diu

Nen dir ligu am thanh noi chung va dir liéu
tiéng néi noi riéng da va dang dugc ciac nha
khoa hoc, cong nghé trén thé giéi quan tam
nghién ciru, cac két qua dat dugce da duge img
dung nhiéu trong linh vyc truyén thong va giai
tri Trong linh vire nén am thanh, ngirtt ta da
tirmg biét dén cac chuan nén kha ndi tiéng nhu
dong ho nén MPEG, MP3, JPEG.. [1] Dac diém
chung cua cac thuat toan nén trén la: hi¢u suat
nén cao, chat lugng am thanh sau khi giai nén
tot. Tuy nhién do tinh phirc tap cua cac thuat
toan do nén qua trinh nén va giai nén luén phai
tach thanh hai qua trinh riéng biét. Dic diém
nay lam cho cac thuat toan trén khong thé sir
dung trong cac triuomg hgp cin nén va giai nén
truc luyén [2]. Vi vay, vi¢c tim kiém va thiét
lap cac thudt toan nén va giai nén co thé thyc
hién truc tuyén da va dang la van dé thai su.
Du6t day trinh bay thuat toan cho phép nén va
giai nén truc tuyén trén dir lidu tiéng noi.
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2. Thuat toan

2.1. Y twong

Ching ta biét rang do thj biéu dién ning
lrgng cua tiéng ndi la mot duomg cong lién tuc
hinh sin. Puong cong hinh sin nay dugc cau
thanh tir cac khic cong don diéu [5]. Chung ta
dung cac doan thing thay cho cac khic cong
don dig¢u la y tudng co ban cua thudt todn nay
(hinh 1).
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Hinh 1. Bi¢u dién cac khuc cong cia hinh sin boi
cac doan thang AB, BC, CD.

De tién cho viéc dién dat, ta ky hiéu thuat
toan nén mo ta dudi ddy la thuat toan TT1.
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2.2. M6 ta thudt toan TT1

Gia sir dir liéu ciia tiéng néi la diy S={s,, s,,

. Sih, LeN, s; eR. Ta xét day con lién tiép cua

S ASm Smets oo Smans}, ISMSL-n+1, n>0, (hinh

2). Khi d6, thay vi phai luu trir # gia tri cua day

con nay ta chi luu trir cac gia tri s, Sy.n; va n.

So dd khdi hinh 3 mé ta thuat toan TT1 lam
viéc theo ché dd truc tuyén.
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Hinh 2. Biéu dién day con n diém lién tiép
ctia mdt khic cong don digu.

Piu vao: Day tin hiéu tiéng néi.
Pau ra: Cac vécto ¢co dang (A B,n) tuong

{mg la phan tir d4u, cudi va sé phin tir cua day
con don digu.

Cac bién sir dung trong thuat toan TT1 mé
ta trong hinh 3:

Dau: nhdn gid tri +1 hodc -1 biéu thi day
con khong tang hay giam,

s: lwu gid tri tin hiéu,

Y1, Y2: heu hai gid tri lién tiép ctia tin hiéu.

A, B: luwu gid tri dau va cudi cia day con
don diéu.

n: luu s6 phan tr cua déy con don diéu.

Nhin xét:

1) Thuit toan trén c6 thé lam viéc tryc
tuyén vi qua trinh nén chi thyre hién hai thao tac
chii yéu 14 so sénh hai tin hiéu lién tiép va dém.

2) Thuat todn md ta boi so dd khdi hinh 3
c6 thé cai tién & nang cao ty 1¢ nén. Ching ta
hay xét hai lin truyén dir liéu nén lién tiép trong

thudt toan trén la Output (A,B,n) va Output
(B,C,nl), véi A, B 1a phan tir dau, cudi cua day
con thir nhét va B, C l1a phan tir ddu, cudi caa
day con thir hai. RS rang ta c6 thé bét di phan
tar B & 1an truyén thi hai.

3) Thuit toan md ta trén con cb thé cai tién
dé nang cao ty 1é nén bing cach thay cac khic
dudmg cong AB (bao gém ca cac khic cong
khéng giam, khong tang) bang doan thing AB
néu moi diém trén khiic duong cong AB thoa
mian diéu kién |s,-s,|<h (h>0), & day s,, 5, ndm
trén khic cong AB, minh hoa & hinh 4.

Y1=NULL,n=0;
A=0,B=0,
Dau=+];

|

Output(A,B,n),

Output(A,B,n),
Y1=Y2, B=Y2,
n=1; Ddu=-Déu,

Hinh 3. So d khéi thuat toan TT1.
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Hinh 4. Minh hoa y tudng cai tién thuat toan TT!.
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2.3 Thudt todn giai nén ung voi thudt todn TT1

Dir liéu nén dang (A4, B, n) do thudt toan
TT1 thyc hién dugce giai nén bang cach ndi suy
4 . [ , A ’e .. - X L.
tuyen tinh n diém cach deu voi gia tri dau, cuoi
twong ung la A, B. Ky hi¢u (v, y2 ... ya) la n
gia trj dugc giai nén. Khi do:
Vi=A+(i-1)*(B-A)/(n-1), v&1 n>1, i=1..n.

Ky hiéu thuat toan giai nén ung vdi thuét
toan TT1 la thudt toan TT2. Thuat toin TT2
dugc mo ta trong so d6 khoi hinh 5.

Pau vao: Cac véc to chira dir li¢u nén dang
(A, B, n), tuong ung la phan tir dau, cudi va so
phan tir cua day con don diéu.

Pau ra: n gia tri da dugc giai nén chia trong

mang y.
[ GetData(A B n); ]
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Hinh 5. So d6 khoi thudt toan TT2.

3. D¢ phare tap tinh toan cua thuit toan

Thao tac chu véu trong thuat toan TT! la so
sanh hai phan tr lién tiép. Vi vay néu diy tin
hiéu vao c6 n tin hi¢u thi s6 phép so sénh s la
n-1. Do vay, d phuc tap cua thuat toan TT1 la
O(n).

Twong tu nhu vay, thudt toan TT2 clng co
d6 phirc tap tinh toan tuyén tinh, O(n).

4. Danh gia chat lvgng nén

Chung ta xét mét day dir ligu trén mjt doan
don diéu: (s, 55,..., Sa).

Gia st dir liéu sau khi giai nén boi thuat
toan TT2 tuong (mg voi day trén 1a (v, ya,..., Yn).

Ty 18 sai léch (%) giira dir liéu gbc (s, 55,...,
s,) va dir liéu giai nén (y,, y;, ..., y.) dugc tinh
bang cong thirc sau:

n
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o=l %100 (%)

n

2.5,
i=1l

Gia sir thuat toan TT1 da nén dugc K doan
dir liéu don diéu, ty 16 sai léch giira dir liéu goc
va dir liéu giai nén trén tirng doan tuong ung 1a
O,, Oy, ..., Oy » khi do, ty 1€ sai I¢ch trung binh
giita dir liéu géc va dir liéu gidi nén cia thuét
toan TT1 dugc tinh bang cong thirc sau:
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Chat lugng cia thuét todn TT1 co thé danh
gia qua ¢g,,. Néu o, cang thép thi chat lugng

aau khi giai nén eang cno va ngwoe Ini

5, Két qua, thao ludn

Thir nghiém thuat toan TT1 va TT2 6 lin
trén 6 t¢p dir li¢u tiéng noi dang file wave. Két
qua dugc the hién trong bang 1.

Bang 1. Két qua thir nghiém thuat toan TT1 va TT2.

Kichthuéc  Kichthuéc Ty 1é nén
4N trrge khinén  sau khi nén 10&(0/) Ty (%)
the (bytes)  (gbytes) 7 U
1 467712 182024 38.92 4.53
2 654336 213407 32.62 6.11
3 787968 271967 34.51 5.78
4 1487616 512879 34.48 6.15
5 2609664 908306 24.81 6.08
6 5806080 1990121 34.28 6.02
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Két qua trong bang 1 cho thay ty 1& nén
trung binh ma thuat toan TT1 dat dugc xép Xi
35%, diéu d6 c6 nghia la thudt toan nén dugc
=3 lan. Ty ¢ sai léch trung binh giira dir liéu
goc va dir liéu giai nén ~6%.

6. Két luan

Hiéu suat nén cia thuat toan TT1 khong
thyc sy cao nhu mot sb thudt toan nén thong
dung trén thj truomg, nhung v&i wu diém don
gian trong cai dat va c6 do phirc tap tuyén tinh
nén phi hgp véi cac bai toan xir ly tryc tuyén.
Mat khéc, co thé théy dir liéu nén ctia mot doan
dir ligu tiéng noi ciing cé thé coi nhu mét dic
trung moé ta doan dir lig¢u do. Vi vay, y tudng
ndy con co thé sir dung vao moét s6 bai toan
khac.
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Algorithm for compressing and decompressing online voice data

Nguyen Van Xuat, Mai Van Phu

Faculty of Information Technology, Military Technical Academy, 100 Hoang Quoc Viet, Hanoi, Vietnam

This article proposed an algorithm for compressing and decompressing online voice data. The
content of this algorithm is linear approximations voice data. This article also addressed an algorithm
for unpacking measures with complex linear. The test results showed that this algorithm can be used
for compressing and decompressing application of online voice data.
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