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Truong Pai hoc Thong tin lién lac

Tém tit: Trong bai béo ney, chimg t6i dé xudt mé hinh watermarking tin hiéu dm nhac dua trén ky thugt
nhdn dang am thanh va ddc diém cam nhdn ém nhac ciia hé thdng thinh gidc. Bai bao trinh bay cdac
phuong phap nhiing thity vdn vao tin hleu am thanh. Qua dé cai tién va dé xudt phwong phdp nhiing co
miec d6 “an” ciing nhw do “bén vimg” cao. Két qua moé phong trong bai bdo s€ dwoc sir dung dé danh
gid tinh t6i wu ciia phwong phép duea trén tinh "An" va "Bén viing" ciia watermark.

Tw khoa: Ky thudt watermarking dm thanh; Ky thudt watermarking dm nhac

1.M¢ diu

Su phat trién cua internet bing 'thong rong
dang thuc day manh mé& sy phat trién cua cong
ngh¢ da truyén thong Multimedia. Cac ngudn dit
litu multimedia nhu 4m thanh, hinh anh, van
ban... co thé duogc truy cip va dugc phan phdi
nhanh hon va réng hon. Xu thé nay mang lai
nhiéu lgi ich cho ngudi sé hitu cac san pham
multimedia, nhung ciling thach thitc quyén so
hitu cua chung ta boi vi hau hét cac dit licu
multimedia dwoc phan phdi dudi cac dinh dang
khong bao mat.

Hién nay, viéc sao chép va phan phoi lai bat
hop phap cac san phdm multimedia dang dién ra
kha phé bién, do d6 cac cong nghé bao vé ban
quyén va xac thuc quyén so hitu tri tué¢ dang
dugc quan tam dac biét va ciling la muc ti€u
nghién ctru cua nhiéu to chirc khoa hoc trong
thoi gian gan diy. Mot trong nhing k¥ thuat tién
tién cho phép thuc hién nhung thong tin ban
quyén vao cac san pham tri tué (luu dudi dang
s6) 1a k§ thuat watermarking. Watermarking
(thuy 4n) 1a qua trinh nhung thong tin watermark
(thuy van) vao ludng dit liéu da phuong tién
(audio, video...) sao cho watermark khong anh
huong t6i chat luong cua dit licu va khi can
thiét, c6 thé nhan biét va tach ching véi do
chinh xac cao nhit c6 thé.

Watermark thuong duoc su dung voi cac
muc dich sau: Xac nhan ban quyén; k¥ thuat van
tay; cam sao chép; giam sat do xac thuc cia dir
liéu; giam sat phat séng. Ngoai ra, watermark
con dugc su dung ngoai muc dich bao mat:
Panh dAu vi tri doan video: luu dit liéu vé bénh

nhan trong anh y sinh; truyén tai cac thong tin
mat.
2. Ky thuét watermarking 4m thanh va
watermarking 4m nhac
2.1. Khai niém
2.1.1. Ky thudt watermarking dm thanh

Mot cach tong quan, watermarking Am thanh
bao gom cac dang 4m thanh s6, chung déu duoc
thuc hién theo luoce do hinh 1

Hinh 1. Lwoc d6 nhiing watermarking
am thanh

Trudc khi phan phdi, san phdm chwa duoc
nhing watermarking dugc goi la san pham tho,
san pham thd nay duoc dua qua mot bd nhung
thong tin s6. Bo nhung nay két hop thong tin
nhing va khoa tuong ung dé dua thong tin an
vao san pham tho ban dau. Sau do, san pham tho
di duoc nhung tro thanh san pham chira
watermarking va dwoc phan phdi. Khi co nhu
cAu giai mi watermarking dé ching thuc vé ban
quyén, cac san phim am thanh di duoc phin
phoi déu s& duoc giai mi dua theo lugc do hinh
2.
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Hinh 2. Lwogc db giii nhing watermarking
am thanh

San pham phan phdi duoc dua qua bo giai ma
thong tin. Bo giai ma nay dua ma khoa tuong
tmg vao dé so sanh dir lidu diu vao va liy ma
watermarking cua dir li¢u ra dé dua vao bd phan
thong tin gidu va dwa ra kiém dinh. Bo kiém
dinh 1a mét b6 tir dién c6 cic ma c6 san dé nhan
dién. Sau khi nhan dién duoc mi thong tin gidu,
bd giai ma cho ra quyét dinh ban quyén cua san
pham tuong ting v&i mi watermarking di duoc
nhan dién va ca san phém tho ban dau dugc
nhing tuwong ung voi ma do. Trong k¥ thuat
watermarking Am thanh néi chung, du déi voi
dang 4m thanh nao ciing phai dat hai tiéu chuin
vé “d6 an” va “do bén viing”. Hai yéu t& quyét
dinh k¥ thuat watermarking c6 du manh m¢ hay
khong, dong thoi ciing 1a tiéu chi dé so sanh cac
k¥ thuat watermarking dm thanh véi nhau.

D6 “bén viing™: danh gia kha nang
watermark chong lai cac cudc tan cong tir bén
ngoai tdi tin hi€u dugc nhung. DPéi v6i mot Am
thanh di duoc phép phan phoi nghia 1a di duoc
dinh danh bang watermarking, théng tin
watermark dugc gidu trong tap tin Am thanh phai
dwoc giit nguyén ven sau cac qua trinh chuyén
dbi qua lai nhiéu 1an giita cac dang Am thanh dé
dap ng nhu cau nguoi dung.

b6 “an”: 1a viée giéu watermark trong cac tin
hi€u am thanh ma khong lam thay d6i tin hiéu
am thanh d6 vé mit cam nhén cua hé thinh giac
con ngudi (HAS). Hay noi cach khac, do an dat
yéu cau khi nguoi nghe khong thay su khac biét
gitra hai tin hi¢u am thanh trudce va sau khi duoc
nhung watermark. Quan trong hon, n6 con giir
duoc su bao mat thong tin, khong dé bi phat hién
boi cac bo giai ma khong thude quyén so hiru.

Cac tin tic thuong danh cip dir liéu mat duoc an
trong cac tin hiéu Am thanh bing cach doc cac théng
tin 4n d6 boi cac thong tin giai mi watermarking.
Vay do manh yéu cia do “an” 1a viéc no6 c6 cho
phép cac tin tac doc ra cac tin thu mat hay khong.
2.1.2. Ky thudt watermarking dm nhac

Watermarking am nhac 1a mét dang nang cao
cua watermarking am thanh va cac qua trinh
nhing hay giai nhung watermark déu khac voi
cac dang am thanh s6 khac. DPbi voi am thanh,
hai dang tiéu chi dé danh gia watermarking la do
“an” va d6 “bén viing” thi voi &m nhac, tiéu chi
danh gia watermarking la do “bén vimng”, do
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“an” va do “thAm my cua an”. P6i voi Am nhac,
¢6 hai tiéu chi chinh dé danh gia gia tri
watermarking cﬁa cac k¥ thuat do 1a d6 “an” va
do “bén viing” nhung do “an” nay khéng don
thudn chi la d6 “4n” trong k§ thuat
watermarking cua 4m thanh s6 noi chung, ma no
con la d6 “hoa am”,va do “hoa hop” dé dat duoc
tinh thAm my ddi v6i cam nhan nguoi nghe. Po
ciing chinh la diém miu chét cua ky thuat
watermarking am nhac.

V& co ban, Am nhac 1a su hoa 4m cua nhiéu
loai am thanh. Sy hoa am nay dwoc tuan theo
“quy ludt am nhac”. Néu mot tin hidu bat ky
duoc cho vao bai hat ma khong tuan thu theo
quy luat cua bai hat do s€ tao ra su bat hoa am
hay su trai nguoc tic thoi vé mit cam nhan, 4m
nhac goi do la “tiéng on” hay “tap am”.
Watermarking am nhac la nhing tin hi¢u am
thanh vao bai hat ma van giit nguyén cam nhan
cuia nguoi nghe vé chat luong bai hat d6. Nén do
“4n” cua watermarking am nhac bao gSm ca do
“hoa am” va do “thAm m¥ hoa 4m” trong do.
Boi chi can mét Am thanh trai nguoc voi quy
luat hoa am cua bai hat dugc nhung vao bai hat,
cho du bién do cuc nho cling gay ra su phat hicn
rd rang cho tai nguoi nghe.

Vay watermarking am nhac la watermarking
4m thanh duoc ning cao thém phan tham my hoa
dm cho do “an”

2.2. Cac blro’c thl.rc hién
2.2.1. Cdc buédc thuc hién watermarking dm
thanh

Buée 1: Chuyén tin hidu trong mién thoi gian
thuc sang mién tin sb v6i bién d6i Fourier roi
rac; sau do dua tin hiéu vira thu duoc trong mién
tan s6 két hop véi tin higu trong mién thoi gian
ban dau.

Bur6e 2: Chia biéu dd spectrogram thanh timg
khung 4m thanh (Frame) déu nhau, mdi khung
Am thanh duoc coi 12 mét don vi cua biéu do
Spectrogram trong sudt qua trinh nhing
watermarking, thong thuong mdi khung am
thanh s& dam nhan thé hién cho mét gia tri an
sau khi duoc watermarking.

Buoc 3: Nhan dién cac dinh trong biéu dd
spectrogram dé tim ra dinh cao nhit trong mdi
khung 4m thanh, ciing 1a dinh thé hién mirc ning
luong cao nhit trong mdi don vi biéu do
Spectrogram. Dinh nay ciing duoc coi la dinh
dac trung cho mdi don vi nhing watermark vi vi
tri nhung watermarking gbc dwoc dinh vi tai
dinh c6 murc ning lwong cao nhat trong mdi don
V1.

Ly do cua viéc chon dinh cao nhdt lam dinh
ddc trung ma khong chon dinh co mirc ndng
luong thdp:



Ta goi f0 : 1a tan s6 cua dinh dic trung. Delta
. 1a muc nang luong thay dbi tai 0 dé thé hién
cac gia tri bit “0” hay bit “1” trong ma
watermarking. D¢ giit duoc tinh “4n”, hay noi
cach khac la khong lam anh huong nhiéu dén
chat lwong am thanh gbc thi gia tri Delta la rat
nho, nén diéu kién cua delta gia st 1a Delta =
5% 10

Gia su giai thuat nhing bit <17 va bit “0” la
nhu sau:

Néu gia tri watermark mang bit ““1” thi <f0 +
Delta>

Néu gia tri watermark mang bit “0” thi <f0 —
Delta>

Do vy, néu /0 la dinh c6 mirc ning luong
thap thi luong Delta sé dang ké so voi f vi gia
tri cua f0 va Delta duoc xem la cac gia tri nho
twong duwong nhau. Pi¢u dé c¢6 nghia, mirc tin
hiéu gbc s& bi thay dbi nhiéu khi tac dong boi
Delta hay sau khi dugc nhung watermarking.

Nguoc lai, néu f0 la dinh cua muc ning
luong cao nhat thi theo tinh twong dbi, mot
luong Delta rat nho khoang 5% cua 0 s& khong
dang ké so v6i mot lwong f0 rat 16n, va s& khong
gdy anh huong nhiéu dén f0 hay chat luong cua
ca tin hiéu khi thuc hién nhing wtaremarking.

Buoc 4: Thuc hién nhing watermarking theo
giai thuat nhu da giai thich ¢ budc 3
2.2.2. Cdc bwéc thwc hién watermarking dam
nhac

Buée 1: Chuyén tin hiéu trong mién thoi gian
thuc sang mién biéu db Spectrogram — biéu dd
thoi gian tan so.

Bue 2: Chia biéu dd Spectrogram thanh timng
khung 4m thanh (Frame) déu nhau.

Buoc 3: Nhan dién cac dinh trong biéu dd
spectrogram dé tim ra dinh cao nhat trong mdi
khung am thanh.

Buée 4: Pua tam luoc tan s6 khop véi cac
dinh cao nhat trong bleu do spectrogram vura tim
thdy dé loc l4y cac tin s6 co ban va cac 4m diéu
chinh cua bai.

Bude 5: Nhan dién not nhac dua trén gia tri tan s6
co ban nhan dugc tir budc 4.

Buoc 6: Nhung cac bit “0” 17 theo quy udc.
Trong mién thoi gian, nhung vao tat ca cac
frames trong khoang thoi gian ton tai nét nhac
da dugc nhan dang. Trong mién tan sb, nhung
vao vi tri cac quang hoa am uu ti€n (quing 8,
quing 5 hoic quing 4) ciia nét nhac néi trén.
2.3. Phwong phap watermarking dwa trén
nguyén ly dong Am

Dau tién, tin hiéu 4m thanh dwoc chia
thanh nhitng doan nho déu nhau co chiéu dai N
mau. Trong mdi chudi N mau, ching ta sit dung
chudi K mau dé nhing thong tin watermark, K

bé hon hoic bang N. Va chung duoc dinh nghia
nhu sau:

Chudi K mau: la chudi xi(n’) (n’ =0,1.....
K-1)

N — K: duoc dinh nghia 1a chudi yi(n”)
(n”=1,...,N-K)
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Hinh 3. Tin hiéu dwgc chia thanh cac phéan
doan nho theo mién thoi gian

Khi nhung tin hi¢u watermarking, chung t61
chi tac dong vao cac mau K hay chudi xi(n’) bi
thay dbi gia tri, va cac chudi yi(n”) dwoc giir
nguyén dé dam bao chit lugng 4m thanh dugc
giit & murc 6n dinh, hay khong bi thay d6i qua
nhiéu.

2.3.1. Phwong phdp nhiing

Budc 1: Ta xac dinh chi nhung watermarking
vao chudi tin hidu xi(n’) trong mién thoi gian.
St dung bién dbi Fourier roi rac (DFT) voi
chudi xi(n’) ching ta cé ph6 Ai(k). Qua trinh
nhing watermarking duoc thuc hién truc tiép o
mién tan s6 nén & budc 2 ching toi chi xét dén
tin hi¢u Ai(k).

Budc 2: chudi tin hidu Ai(k) sé duoc loc lay
cac tan s6 co ban bé“mg bo loc rang lugc. Sau khi
thuc hién so sanh ngudng dé nhan dién dinh, dat
dinh c6 muc nang luong cao nhat lam Ai(k0).
V6i kO 1a tan s6 co bién do cao nhat trong d6 thi
spectrogram cua tin hiu. Chung ta x¢t hai tan so
nam trén va dudi tan s6 kO mot octave

Ai(ke)
Ai(ko/2) Ai2*Ks)

2r+1

=

J_‘| @mz)
ka/2 ko 2*ko

Hinh 4. Minh hga qua trinh watermaking

Ai(k0) 1a vach tan co bién do vé tan s cao
nhat trong chudi Ai(k)

Buoc 3: Xac dinh vi tri nhung:

Quéng 8 1a vi tri nhing wu tién s6 1 nén
chiing t6i chon né lam truong hop tong quat, cac
quang khac duoc thuc hién tuong tu. kO la tan sb
¢6 mitc ning lugng cao nhat trong chudi mau K,
ta goi kO l1a tan s6 dac trung. Ta tim vi tri quing
8 trén va quing 8 dudi cua tan s6 dic trung k0.
Vay vi tri nhing trong truong hop nay 1a tan sb
2*k0 va k0/2.

2.3.2. Phwong phdp gidi ma watermarking
Gidng nhu qua trinh nhung, chung t6i ciing thuc
hién cac budc sau:
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Buoe 1: Chuyén chudi xi(n’) sang mién tin
s6 v6i phép bién doi Fourier roi rac (DFT) dé co
tap hé s6 khai trién Ai(k).

Buéc 2: chudi tin hiéu Ai(k) s& duoc loc lay
cac tan sb co ban. Sau khi nhan dién dinh, ta co
dinh c6 muc ning luong cao nhat trong chudi
Ai(k0).

Buoc 3: Xac dinh vi tri da nhing: (o} day, vi
giai thuat nhung duoc xac dinh tai vi tri quing 8
trén 2*k0 va quang 8 dudi k0/2 nén chung t61
xac dinh gia tri bién do phé tai 2 vi tri tan s
nay.

2.3.3. Chit lwong am thanh vé mdt cam nhin
PEAQ

D¢ danh gia tinh an cua phwong phap
watermarking duwa trén mat cam nhan cua hé
thinh giac con nguoi (HAS), chung ta co thé
ding chuan PEAQ (Perceptual Evaluation Of
Audio Quality) dé so sanh chit luong 4m thanh
trude va sau khi nhing. PEAQ 1a chuan dic
trung cho chat lvong Am thanh v& mit cam nhan,
viét tit cia cum tur “Perceptual Evaluation Of
Audio Quality”. PEAQ la mét thuat toan duoc
chuin hoa dé danh gia mot cach khach quan vé
chat luong m thanh, sy khach quan ¢ diy dwoc
thé hién qua mo6 hinh cam nhan cua h¢ thinh
giac. PEAQ nay duoc phat trién vao nhiing nim
1994 — 1998 boi lién doanh cac nha nghién ciru
ctia nhém Q6 thudc Nganh vién thong vo tuyén
trong Lién minh Vién thong Quéc t& (ITU-R).
Ban dau duoc phat hanh theo khuyén nghi ITU-
R BS.1387 nam 1998, sau do duoc cap nhat lan
cudi vao nam 2001.

2.4. M6 phéng qua trinh nhing, giai nhing va
két qua danh gia
2.4.1. Mo phong qud trinh nhung, gidi nhung

Qua trinh nhang duoc thuc hién theo lugc do

hinh 5.

/ Joun nhgs cén File nhye i

watermarking

Puan nhae - Poan nhac di
ding d¢ nhiing e duge nhing

\mc nhpe ghe

Hinh 5. Lwogc db qua trinh nhiing watermark
Qu;’; trinh giai nhung dugc thuc hi¢n theo
luq_c do hinh 6.

Hinh 6. Lwogc d6 qua trinh gisi nhing
watermark
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Chuong  trinh  mdé  phong  “Music
Watermarking Matlab” ¢6 giao dién gébm co 3
khoi chire nang 1on, cung 20 chirc ning chi tiét
lién két chit ché voi nhau. Khéi chirc niang thi
nhat nim bén tay trai man hinh nhin vao, 1a khéi
chac ning danh cho file can duoc nhung
watermark. Khoi chirc ning tiép theo niam bén
tay phai man hinh nhin vao, chita chirc nang xu
ly danh cho file vira duoc nhing watermark
bing chwong trinh. Khéi chirc ning thir ba la
chitc nang danh cho viéc giai nhung
watermarking hay danh cho cong viéc lay thong
tin watermarking tur file dd duoc nhiing. Ngoai
ra. chuong trinh con ¢6 cac man hinh hién thi
duoc dat tai cac goc nhin can xing ddi véi khéi
chirc niang va gitp ngudi nghe c6 thé hinh dung
mot cach dé dang cong viéc ma chuong trinh
dang thuc hién. Hinh 7, cho thay két qua cua qua
trinh m6 phong dang thuc hién trong lic thu
nghiém.

Chuong trinh Music Watermarking Matlab
dang doc cac ndt nhac trong file gbc va dua ra
bang thtr tu cac nét dang duoc choi, dong thoi
xuét file “mid” dé nguoi nghe co thé kiém tra
duoc chinh xac hon. Chung t6i mic dinh file
midi la “audiotomidi”.

NGHIEN cUU
PHUONG PHAP WATERMARKING AUDIO
(NG DUNG KY THUAT PHAN TICH AM NHAC o

File da nhang

GIAI A WATERMARKING sudotomidiamid

Hinh 7. Chwong trinh Music Watermarking
Matlab dang doc cic nt nhac trong qua
trinh nhan dang

Hinh 8 cho thiy hinh anh tong quan nht cua
qua trinh nhan dang, nhing logo watermark vao
file géc va doc logo watermarking ra tir file vira
duwoc nhing. Cac tin hiéu duoc hién thi trén
mién thoi gian hoan toan triung khop voi nhau,
cuong do hay bién do cua tin hiu tai tirng thoi
diém la nhu nhau.

‘ NGHIEN cUu

| PHUONG PHAP WATERMARKING AUDIO

| (NG DUNG KY THUAT PHAN TICH AMNHAC =~ success!
File da nhing

File gbo—
=
]
==

Hinh 8. Hinh dnh chwong trinh “Music
Watermarking Matlab” da thwc hi¢n thanh
cOng viéc nhing va giii nhing



Trén mién spectrogram (hll’lh 9), cac hinh
anh cho thdy cac mirc tan s tai ting thoi diém
va ty 18 gifra cac vach phd hoan toan khong thay
d6i. Piéu nay dung véi quy luat hoa am va
nguyén tiac watermarking. Cac két qua thuc
nghiém trung khop voi giai thuat va nguyen ly
ban dau ma bai bao di dé cap den giup
watermarking duoc hiéu mét cach siu sic hon
trong linh vuc am nhac.

- vt vvzva ——

NGHIEN cUU

PHUONG PHAP WATERMARKING AUDIO
NG DUNG KY THUAT PHAN TiCH AM NHAC

File géc

Hinh 9. So sanh két qua nhang dwa trén
spectrogram

2.4.2. Ddnh gid két qud mé phong

Qua thuc nghiém va kiém tra danh gia béng
cam nhn nguoi nghe v6i chwong trinh kiém tra
d6 cam nhan ABX plugin foobar, chung t61 da
tién hanh danh gia su khac biét gitra hai file nhac
trudc va sau khi watermarking. Co thé noi la
chat luong 4m thanh sau khi nhung khong bi
thay d6i nhiéu vi da s6 nguoi nghe khéng cam
nhan théy su khac bict. Tuy nhién, khi khao sat
“d6 an” cua phuong phap watermarking véi cac
dong nhac khac nhau theo ti€u chi PEAQ, chung
ta 6 mot s6 két qua dang chii v sau (hinh 10).

Chat lwgng PEAQ,
% KA the hig WATERMARKING AUSIC
o

Hinh 10. Chit lwong PEAQ déi véi
watermarking tirng dong nhac

du duong va mém mai, cac ndt nhac thuong co
dd “fade-in” va “fade-out” cao, nén viéc xac
dinh note nhac va thoi diém bat dau nét nhac
kha kho khan va khong chinh xac, do dé dac tinh
“che” am thanh quang 8 cling khong duoc phat
huy day du. Chinh vi vy, voi dong nhac cb
dién, chi s6 PEAQ thip nhat so v&i cac dong
nhac khac.

Dong “nhac tré” bao gém cac thé loai nhu
Pop Ballad, Rnb, Acoustic... la su lai tao gifta
dong nhac ¢6 dién vdi thé loai nhac hién dai nén
cac chi s6 cua dong nhac c6 dién van duoc giir
lai rat cao. Pa s6 cac dong nhac tré, du c6 giai
diéu nhanh hay so6i dong thi cach thé hién van
mang phong cach loi nhe va luyén lay nén chat

luong PEAQ khi thuc hién watermarking van
khéng cao (khoang 50%).

Nhac Remake la su tai tao lai am thanh va
am nhac cua tit ca cac thé loai. O Viét Nam goi
la REMIX, nhac nay c6 dic biét 1a bat ky thé
loai nao khi dung né dé tai tao lai ludn mang
phong cach vui nhon, duat khoat trong giai diéu,
bass va kick duoc thé hién rat manh mé, rat
nhiéu giai diéu nhac cu chéng phdi 1én nhau
cung mot quing tan s6 Am thanh rat rong. Dicu
nay thuan loi cho viéc watermarking 4m nhac
theo phuong phap dé xuat, do d6 chi s6 PEAQ
kha cao khoang 70%.

Pac bi¢t hon ca la dong nhac hién dai
Symphonic Dance Music (SDM), véi su két hop
rat moi va la giita dong nhac hoa tau va thé loai
Dance s61 dong. No lai tao gitta dong nhac hoa
tdu c6 quing tan sb rat rong, cung voi mot thé
loai s6i dong ma khéng 6n ao voi giai diéu
nhanh, chic va manh. Pong thoi, dong nhac nay
luén c6 su két hop giita nhiéu giai diéu hay
nhiéu nét nhac hoa am tai mdi thoi diém. Do 1a
dic diém giup chung ta thuc hién phan tich,
nhan dang nét nhac chinh xac.

3. Két luan

Nghién cuu k¥ thuat watermarking tin hi¢u
am nhac dva trén k¥ thuat nhan dang am thanh
va dic diém cam nhin 4m nhac cua hé théng
thinh giac cho thay, viéc két hop hai k¥ thuat
trén cho phép dé xuat hé théng nhung dir liéu co
do an cao hon so véi cac ky thuat nhing dm
nhac truyén thong K¥ thuat nhung dé xuat thuc
hién trong mién tan so, cac bit dit lidu phu (logo)
duoc nhiing vao vi tri cac quing hoa am (quang
8, quing 4, quing 5) cia cic not nhac trong
doan am thanh. Khi do6, hi¢u trng che am thanh
trong hé thong thinh giac s& lam giam anh
hudng méo tan xay ra trong qua trinh nhung. Vi
vay “do an” cua k¥ thuat watermarking s¢ duoc
cai thién.
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RESEARCH WATERMARKING METHODS
SOUND APPLICATION TECHNICAL ANALYSIS OF MUSIC

Dinh Cong Hung, Nguyen Thac Dung, Ta Huu Long, Le Dinh Manh

Telecommunications University

Abstracts: In this paper, we propose a music signal watermarking model based on audio recognition
technology and musical perception characteristics of the auditory system. The paper presents methods to
embed hydrography into sound signals. Thereby improving and proposing embedded methods have a
high level of "hidden" as well as "sustainability". The simulation results in the paper will be used to
evaluate the optimum of the method based on the "Hide" and "Sustainability” of watermark.

Keywords: Technical watermarking sound; watermarking technique of music
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