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(57) Sang ché dé cap dén bo giai ma 4m thanh va phuong phap giai ma am thanh,
hé théng va phuong phap xir Iy tin hiéu 4m thanh. Thiét bi tao ra tin hiéu nang cao
tir tin hiéu dau vao (600), trong d6 tin hiéu nang cao c6 cac gia tri phd cho ving
phd nang cao, cac gia tri phd cho cac ving phd nang cao khong nam trong tin hiéu
dau vao (600), bao gdm bd anh xa (602) dé anh xa ving phd ngudn cua tin hiéu
dau vao dén vung dich trong ving phd ning cao, ving phd ngudn bao gdbm ving
dién day nhidu am (302); va bo dién day nhiéu 4m (604) duoc tao cu hinh dé tao
ra cac gia tri nhiu &m thr nhat cho ving dién day nhidu 4m (302) trong ving phd
nguon cua tin hiéu dau vao va dé tao ra cac gia tri nhiéu am thr hai cho ving
nhiéu am trong vung dich, trong dé cac gia tri nhiéu &m thr hai dugc giai tuong
quan tir cac gia tri nhidu 4m thir nhat hodc dé tao ra cac gia tri nhidu 4m thtr hai
cho ving nhiéu 4m trong vung dich, trong d6 cac gia tri nhiéu 4m thir hai duoc
giai twong quan tir cac gia tri nhiéu 4m th nhat trong viing nguon.
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Linh vwe ky thuat dugc dé cap

Sang ché dé cap dén viée xr 1y tin hiéu, va cu thé, dén viéc xit 1y tin hiéu 4m
thanh.
Tinh trang k§ thuit ciia sang ché

Viéc ma héa theo cdm quan céc tin hi€u 4m thanh cho muc dich giam dir liéu dé
Iuu trir hodc truyén dan hiéu qua cac tin hiéu nay 1a thuc tién duogc sir dung rong rai.
Cu thé, khi téc d6 bit thép nhét dat dugc, viéc ma héa duoc st dung dan dén su giam
chét lugng am thanh ma thuong dugc gy ra boi sy gi6i han tai phia bd ma héa cua
bang thong tin hi€éu 4m thanh s& dugc truyén. Trong cac bd ma héa-giai ma hién hanh,
cac phuong phép ndi tiéng ton tai cho viéc khéi phuc tin hiéu phia bo giai ma thong
qua su mé rong do rong bang tin hiéu 4m thanh (Band Width Extension - BWE), vi du,
su sao chép biang pho (Spectral Band Replication - SBR).

Trong viéc mi héa téc do bit thip, viéc thuong dugce goi 1a dién ddy nhiéu am
cling dugc st dung. Cac vung phé ndi bat ma d3 dugc luong tir hoa v& 0 do su han ché

tbc do bit nghiém ngit dugc dién day v6i nhiu am téng hop trong bd giai ma.

Thuong thuong, cd hai ky thuat dugc t6 hop trong su 4p dung ma héa tbc do bit
thp. Hon nita, cac gidi phap tich hgp nhu dién diy khoang tréng thong minh
(Intelligent Gap Filling - IGF) tdn tai ma t§ hop viéc md héa 4m thanh, dién ddy nhifu

am va dién day khoang trong pho.

Tuy nhién, tit ca cac phuwong phép nay co diém chung 13 budc thir nhét, bang co
ban hoic tin hiéu 4m thanh 136i dugc khoi phuc st dung viéc giai ma dang séng va dién
dé"ly nhiéu 4m, va trong budc thir hai, sy xir Iy BWE hodc IGF duoc thuc hién sir dung
tin hiéu san sang dwgc khoi phuc. biéu nay dan dén thuc té réng cac gia tri nhiéu am
gidng nhau ma da duoc dién diy trong bang co ban bang su dién diy nhifu 4m trong
d6 su khéi phuc duoc sir dung dé tai tao cac phan bi mét trong bang cao (trong BWE)
hodc dé dién diy cac khoang tréng phé con lai (trong IGF). Viéc st dung nhiéu 4m

tuong quan cao dé khdi phuc nhiéu ving phd trong BWE hoic IGF c6 thé dan dén su
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suy yéu cam quan.
Céac chu d8 twong tu trong tinh trang k§ thuét bao gbém
¢ SBR nhu bd xtr Iy sau dé giai ma dang séng [1-3]
e AAC PNS [4]
e su dién ddy nhidu am USAC MPEG-D [5]
¢G.719 va G.722.1C [6]
e MPEG-H 3D IGF [8]

Céc tin hiéu 4m thanh dugc xit 1y v6i cac phuong phap nay phai chiu cac thanh
phr?m la nhu hon 4m, sy méo bién diéu va Am sic duoc nhan biét 12 khé chiu, cu thé, tai
tbc do bit thap va do d6 bing thong thip va/hodc sy xuat hién cla cac 16 phd trong
pham vi LF. Ly do cho diéu nay 1a, nhu dugc giai thich & trén, trudc hét thue té 1a cac
thanh phan dugc khoi phuc cua phd duge mé rong hodc dugce dién ddy khoang tréng
duoc dua trén mot hoac nhiéu ban sao truc tiép chira nhiéu 4m tir bing co ban. Su bién
diéu theo thoi gian 13 két qua cla su twong quan khong mong mudn d néu trong nhiéu
am duogc khoéi phuc 1a cd thé nghe dugc theo cach nhiéu loan nhu hén 4m cam quan
hoic dd méo kho chiu. T4t ca cac phuong phéap hién c6 nhu mp3+SBR, AAC+SBR,
USAC, G.719 va G.722.1C, va tuwong tu MPEG-H 3D IGF déu tién thuc hién sy giai
ma 18i hoan chinh gdm cé dién ddy nhiéu 4m trudc khi dién day cac khoang tréng phd
hodc bang cao vdi dit liéu phd duoc sao chép hodc dugc phan chiéu tir 15i.

CAc tai liéu va cac don sang ché sau mo ta cac phuong phap ma dugc xem la lién
quan dén don séng ché nay:

[1] M. Dietz, L. Liljeryd, K. Kjorling and O. Kunz, “Spectral Band Replication,

a novel approach in audio coding,” in 112th AES Convention, Munich, Germany,
2002.

[2] S. Meltzer, R. Béhm and F. Henn, “SBR enhanced audio codecs for digital
broadcasting such as “Digital Radio Mondiale” (DRM),” in 112th AES Convention,
Munich, Germany, 2002.

[3] T. Ziegler, A. Ehret, P. Ekstrand and M. Lutzky, “Enhancing mp3 with
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SBR: Features and Capabilities of the new mp3PRO Algorithm,” in 112th AES

Convention, Munich, Germany, 2002.

[4] J. Herre, D. Schulz, Extending the MPEG-4 AAC Codec by Perceptual
Noise Substitution, Audio Engineering Society 104th Convention, Preprint 4720,
Amsterdam, Netherlands, 1998

[5] European Patent application EP2304720 USAC noise-filling
[6] ITU-T Recommendations G.719 and G.221C
[71 EP 2704142
[8] EP 13177350
Ban chit ky thuit ciia sang ché

Muc dich cua sang ché 13 cung cap khai niém duoc cai thién de tao ra tin hiéu

nang cao.

Muc dich nay dat dugc bé‘mg thiét bi dé tao ra tin hiéu nang cao theo diém 1,
phurong phép tao ra tin hi¢u tdng cudng theo diém 13, hé théng m3 héa va giai ma theo
diém 14, phuong phép ma héa va gidi ma theo diém 15 hogc chwong trinh may tinh
theo diém 16.

Sang ché duogc dua trén viéc tim ra rang su cai thién dang ké chat lugng Am thanh
ctia tin hiéu nang cao dugc tao ra béi sy md rong bang thong hodc dién day khoang
trong théng minh hodc theo bét ky cach ndo khac tao ra tin hiéu nang cao cé cac gia tri
phé cho ving phd nang cao khong dugc chta trong tin hi¢u du vao thu dugc bang
cach tao ra cac gi4 tri nhidu 4m thir nhit cho ving dién day nhiéu 4m trong ving phd
ngudn cta tin hidu dAu vao va bing cach sau d6 tao ra cac gia tri nhiéu 4m doc 1ap thir
hai cho ving nhiéu 4m trong ving dén hoic vung dich, tirc 13, trong ving ndng cao ma
bay gid c6 cac gia tri nhiu am, tic 13, cac gi tri nhiéu 4m thir hai ma doc 1ap tir cac
gi4 tri nhiéu am th nhét.

Do d6, van dé tinh trang k¥ thuat cd nhiéu 4m phu thudc trong bang co ban va
bing ning cao do su anh xa cac gia tri phéd duoc loai bo va cac van dé lién quan véi

cac thanh phan la nhu hon 4m, d6 méo diéu bién va 4m sac dugc nhén bict 12 kho chiu
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cu thé tai cc téc do bit thép duoc loai bd.

N6i cach khac, su dién ddy nhiu 4m cta céc gia tri nhifu 4m thtr hai 1a giai
twong quan khoi cac gi4 tri nhidu am thir nhét, tac 13, cac gi4 tri nhidu 4m ma it nhat
doc 1ap moét phan khoi cac gia tri nhiu am tht nhit dam bao ring cac thanh phén la
khoéng xudt hién nita hodc it nhét dugc gidm so véi tinh trang k¥ thuat. Do do, su xu ly
tinh trang k¥ thuét cta cac gia tri phd dién d4y nhiéu 4m trong bang co ban bdi su m&
rong bang thong hodc thuat toan dién day khoang trng thong minh don gian khong
giai twong quan nhiéu am tir bang co ban, nhung chi thay d61 mic d@o, vi du 1a nhu
vay. Tuy nhién, viéc dua cac gia tri nhiéu 4m duoc gidi twong quan mdt mat trong
bang ngudn va mit khac trong bang dich, vu tién 1a dugc suy ra tir quy trinh nhiéu 4m
tach biét cung cp cac két qua tdt nhat. Tuy nhién, tham chi sy gi6i thiéu cac gia tri
nhidu am khéng hoan toan dugc gii trong quan hodc khdng hoan toan doc lép, nhung
la dugc giai tuong quan it nhét mot phan nhu gia tri giai tvong quan la 0,5 hodc it hon
khi gia tri giai twong quan la 0 biéu thi su gidi twrong quan hoan toan, cai thién vén dé

turong quan day dua cta tinh trang k¥ thuét.

Sau day, cac phuong an lién quan dén su td hop ciia gidi ma dang séng, su mé
rong bang thong hoac dién ddy khoang trong va dién diy nhiéu 4m trong bd giai ma

cam quan.

Céc loi ich khac 13, nguoc lai voi cac khai niém hién co, su xuat hién cac sy méo
tin hiéu va cac thanh phan la hdn 4m cam quan, ma thuong 1a dang ddc trung dé tinh
todn sy m& rong biang thong hodc sy dién day khoang trong ti€p theo sy gidi ma dang

séng va su dién day nhi€u &m dugc tranh.

Diéu nay 1a do, trong mot s6 phuong 4n, sy thay dbi thir tu cta cac bude xu ly
duogc dé cap. T4t hon 1a thuc hién sy mé rong bang thong hodc dién déy nhiéu am truc
tiép sau su gidi ma dang séng va t5t hon nita 12 tinh toan su dién ddy nhiéu &m tiép
theo trén tin hiéu da duoc khoi phuc sir dung nhiéu 4m giai trong quan.

Trong cac phuong 4n khéc, sy giai ma dang séng va dién day nhidu 4m c6 thé
dwoc thuc hién theo the tu truyén thong va con nguoc dong trong su xur 1y, cac gia tri

nhidu am c6 thé dugc thay thé bang nhiéu Am giai twong quan duoc dinh ti 1¢ phu hop.



43074 5/65

Do d6, sang ché néu ra cac van dé ma xay ra do thuat toan sao chép hodc thuat
toan phan chiéu trén phd duoc dieén day nhiéu am bang cach dich chuyén budc dieén
day nhiéu 4m dén dau cudi cung cia chudi xir Iy va sit dung nhiéu am khong tuong

quan cho viéc rap noi hodc dién day khoang trong.
M0o ta van tit cac hinh vé

Theo d6, cdc phuong an dugc uu tién cla sang ché duoc thao luan véi cac hinh
vE& di kém, trong do:

Fig.1a minh hoa thiét bi ma héa tin hiéu 4m thanh;

Fig.1b minh hoa bd giai ma dé giai ma tin hiéu am thanh da ma hoa phu hop voi
bd ma hoa cia Fig.1a;

Fig.2a minh hoa viéc thuc hién duoc uu tién cua bd giai ma;

Fig.2b minh hoa viéc thuc hién dugc uu tién ciia bo ma héa;

Fig.3a minh hoa su biéu dién duéi dang gian dd cua phé) nhu dugc tao ra bdi bo
giai md mién pho cta Fig.1b;

Fig.3b minh hoa bang biéu thi mbi twong quan giita cac hé sb ti 1& cho cac bang
hé sb ti 16 va nang luong cho cac bang khoi phuc va thong tin dién day nhidu am cho
bang dién ddy nhiéu am;

Fig.4a minh hoa chitc nang ctia b ma hda mién phd dé 4p dung su lya chon cac
phin phé vao trong céc tap hop thir nhét va tap hop thit hai gbm cac phan pho;

Fig.4b minh hoa sy thuc hién cac chirc ndng cia Fig.4a;

Fig.5a minh hoa chirc ndng ctia b ma hoa MDCT;

Fig.5b minh hoa chtic ning cua bd gidi ma véi cong nghé MDCT;

Fig.5¢ minh hoa sy thuc hién cta b tai tao tan sd;

Fig.6 minh hoa so dd khéi cua thiét bi dé tao ra tin hiéu ning cao phu hop véi
sang ché;

Fig.7 minh hoa dong tin hiéu cua su dién déy nhiéu am doc 1ap dugc chinh

huéng boi thong tin lya chon trong bd giai ma phu hop véi phuong an cua sang ché;
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Fig.8 minh hoa dong tin hiéu cta viéc dién day nhiéu &m dc 1ap dugc thuc hién
qua thir ty trao ddi cua su dién d.;fty nhiéu 4m hodc su mé rong bang thong va su dién
dAy nhidu 4m trong bo giai m3;

Fig.9 minh hoa luu dd ctia quy trinh phtt hop v&i phuong an khac cua sang ché;

Fig.10 minh hoa luu dd ctia quy trinh phut hop v6i phuong dn khic cua sang ché;

Fig.11 minh hoa luu d6 dé giai thich sy dinh ti 1¢ cia cac gia tri ngau nhién;

Fig.12 minh hoa Iuu dd minh hoa sy nhiing cta sing ché vao sy mo rong bang

thong thong thuong hodc quy trinh dién ddy khoang trong;
Fig.13a minh hoa bd ma héa véi su tinh toan tham s6 mo rong bing thong; va

Fig.13b minh hoa b gidi ma véi sy m& rdng bang thong dugc thuc hién nhu bd
xt Iy sau hon 1a quy trinh tich hgp nhu trén Fig.1a hodc Fig.1b.
Mo ta chi tiét sang ché

Fig.6 minh hoa thiét bi dé tao ra tin hiéu duoc cai thién nhu tin hi¢u am thanh tir
tin hiéu dau vao ma ciing c6 thé 14 tin hiéu Am thanh. Tin hiéu ning cao cd céac gia tri
phé cho ving phd nang cao, trong d6 cac gia tri phd cho ving phd nang cao khong
dugc chtra trong tin hiéu d4u vao ban dau tai diu vao tin hidu dau vao 600. Thiét bi
bao gém bd anh xa 602 @8 4nh xa ving phd ngudn ctia tin hiéu d4u vao dén vung dich

trong ving phd nang cao, trong d6 ving phd ngudn bao gbm ving dién day nhiéu am.

Hon nita, thiét bi bao gém bo dién dé‘ly nhiéu am 604 duoc tao cAu hinh dé tao ra
c4c gia tri nhiéu am tht nhit cho ving dién day nhidu 4m trong ving phd ngudn cia
tin hiéu diu vao va d& tao ra cac gi4 tri nhidu am tht hai cho ving nhiéu am trong
vung dich, trong d6 céac gia tri nhidu 4m tht hai, tirc 13, cac gia tri nhi€u Am trong ving
dich 1a doc 14p hodc khong twong quan hodc duoc gidi twong quan khoi cac gia tri
nhidu Am th nhit trong ving dién day nhiéu am.

Mot phuong 4n lién quan dén tinh trang, trong d6 su dién day nhiéu 4m thyuc té
duoc thuc hién trong bing co ban, ttc la, trong d6 cac gia tri nhiu Am trong vung
ngudn d3 dugc tao ra bing cach dién day nhiéu &m. Trong su thay thé khac, gia thiét

réng su dién déy nhiéu 4m trong vung nguén chua duoc thyc hién. Tuy nhién, vung
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ngudn cé ving nhiéu am thyc sy dugc dién day véi cac gia tri phd nhu nhiéu am dugc
ma héa mdt cdch minh hoa nhu céc gia tri phé béng bd ma hoa ngu@)n hodc 10i. Sy anh
xa ving ngudn nhu nhiéu am nay dén viung nang cao cling s& tao ra nhiéu 4am phuy
thudc trong cac vung ngudn va dich. Pé chi ra vAn d& nay, bo dién day nhidu am chi
dién déy nhiéu 4m vao trong viung dich ctia bd anh xa, tirc 13, tao ra cac gia tri nhiéu
4m tht hai cho ving nhiu 4m trong ving dich, trong d6 cac gia tri nhiéu 4m thr hai
dugc giai tuong quan tir cac gia tri nhidu 4m thir nhit trong ving ngudn. Sy thay thé
hodc dién day nhiéu 4m ndy c6 thé cling dién ra hodc trong ving dém 6 ngudn hoic c6
thé dién ra trong ban than dich. Ving nhidu 4m c6 thé dugc x4c dinh bing bd phan loai

ho#c bang cach phan tich ving ngudn hoic bang cach phan tich ving dich.

Dé dat duoc muc dich ndy, su vién dan dugc thuc hién dén Fig.3A. Fig.3A minh
hoa vimg dién ddy nhu bang thira sé dinh ti 18 301 trong tin hiéu dau vao, va b dién
d4y nhiéu 4m tao ra céc gia tri phé nhiéu 4m thir nhit trong biang dién day nhiéu 4m

301 nay trong thuét todn giai ma cia tin hiéu dau vao.

Hon nita,, bang dién ddy nhiéu 4m 301 nay dugc 4nh xa dén vung dich, tic 1,
phu hop véi tinh trang k¥ thuét, cac gia tri nhiéu 4m duoc tao ra duoc anh xa dén vung

dich va, do do, vung dich s€ co nhiéu 4m phu thudc hodc tuong quan véi ving ngudn.

Tuy nhién, phtt hop v6i sang ché, bo dién day nhiéu 4m 604 ciia Fig.6 tao ra cac
gi4 tri nhiu am thr hai cho ving nhidu 4m trong ving dén hogc ving dich, trong d6
cac gia tri nhiéu 4m thir hai dugc gidi twrong quan hodc khong twong quan hodc doc lap

v6i cAc gié tri nhiéu 4m thw nhit trong bang dién day nhiéu am 301 cua Fig. 3A.

Thong thudng, sy dién ddy nhidu 4m va bd anh xa dé 4nh xa ving pho ngudn 1én
ving dén c6 thé ndm trong bd ti tao tAn sb cao nhu dugc minh hoa trong nglt canh
ctia cac hinh tir Fig.1A dén Fig.5C minh hoa trong su dién day khoang trng duoc tich
hop hodc co thé dugc thuc hién nhu bd xir 1y trude nhu duoc minh hoa trén Fig.13B
va bd ma hoa twong tmg trén Fig.13A.

Thong thuong, tin hiéu dAu vao phai chiu sw lugng tir héa 700 hodc bt ky su xir
ly b giai mad duoc dinh trude nao khac hodc bd sung 700 c6 nghia 1a tai dau ra cta
khéi 700, tin hidu diu vao ciia Fig.6 thu duoc, dé ddu vao vao khdi dién day nhiéu 4m

bd giai mi 151 hodc khéi bo dién diy nhiéu am 704 la dau vao 600 cua Fig.6. BO dnh

~
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xa trén Fig.6 twong Ung v61 bo dién day khoing tréng hodc khdi mé rong bang thong
602 va khdi dién ddy nhidu am doc lap 702 ciing duoc bao gdm trong bo dién day
nhidu 4m 604 ciia Fig.6. Do do, cac khéi 704 va 702 déu nim trong khéi b dién day
nhidu 4m 604 ciia Fig.6 va khéi 704 tao ra céc gid tri dugc goi 1 nhidu am thir nhét
cho ving nhiéu 4m trong ving dién day nhifu am va khéi 702 tao ra cac gia tri nhiéu
4m th(r hai cho ving nhiéu 4m trong ving dén hoic vung dich, ma duge suy ra tir ving
dién diy nhidu 4m trong bing co ban bing su m& rong bang thong duoc thuc hién béi
bo 4nh xa hodc sy dién ddy khoang trong hozc khéi mo rong bing thong 602. Hon
nita, nhu dugc thao ludn & trén, thuat toan dién dﬁy nhiéu am doc 1ap duge thuc hién
béi khéi 702 duoc didu khién boi vécto didu khidn PHI duoc minh hoa béi duong diéu
khién 706.

Buéc: Nhan biét nhiéu 4m

Trong budc thu nhAt, tat ca cac vach phd ma biéu dién nhiéu 4m trong khung 4m
thanh duoc truyén duoc nhan biét. Quy trinh nhan biét c6 thé duoc diéu khién bang
kién thirc hién c6, duge truyén cua cac vi trf nhiéu am dugc st dung boi sy dién d;ﬁy
nhidu am [4][5] hodc c6 thé dugc nhan biét v6i bo phan loai bd sung. Két qua cua su
nhin biét vach nhifu am 13 vécto chira céac s6 0 va cac sb 1 trong do6 vi trf v61 1 biéu thi
vach phd ma biéu dién nhiéu am.

Trong thuit ngit toan hoc, quy trinh nay c6 thé duoc mod ta nhu:

Pé ¥ € ¢¥ 1a phd duoc truyén va dugc luong tir hda lai sau khi su dién day nhiéu
am [4][5] ciia tin hidu duge méa héa bién dbi, dugc tao cira sb c6 chiéu dai ¥ € M. Dé
m € N,0 < m = N, 12 vach dung cta toan bo quy trinh giai ma.

B6 phan loai ¢, x4c dinh céc vach phd trong d6 su dién day nhiéu am [4][5]

trong vung 161 dugc su dung:

) W o R
Lo D0 — {G‘,.l}’ R

I
')
3
1A
o

. Firs7, 1L trén f[i]di‘én déy nhiéu am duoc sir dung
] C'C,.{}& ’?[z} {g néu khong 0

va két qua @ef0,1)™ 1a vécto co chiéu dai m.
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B phan loai bd sung ¢, c6 thé nhan biét cac vach khac trong £ ma bicu dién

nhiéu 4m. Bo phén loai ¢ thé duoc mo ta nhu:
€y: € x {0,13™ = {01},

“ _ 1{\}{ @}[ gl neug&?[]— 1w X[}dudcphanlomlanhleuam 0<i<
néu khong

|4
?:

m

Sau quy trinh nhan biét nhidu am, vécto biéu thi nhidu am ¢e{0,1}™ duge xac
dinh 1a:

oli] = {1 vachphé  X[] duoc nhan biét nhu vach nhidu am

X
il ) - ;02
0, vach phé X[ilkhong duoc nhan biét 1a vach nhiu 4m

I
A
3
I
=

Budc: Nhiéu am doc 1ap

Trong buédc tht hai, ving cu thé ctia pho dugce truyén duoc lua chon va sao chép
dén 6 ngudn. Trong 6 nguodn nay, nhiéu 4m duoc nhin biét dugc thay the bang nhiéu
am ngau nhién. Néang lugng cua nhiéu 4m ngiu nhién duoc chén vao dugc diéu chinh
dén nang lugng gidong nhau cua nhiéu 4m ban dau trong 6 nguon.

Trong thuét ngi toan hoc, quy trinh nay c6 thé dugc mo ta nhu:

D& n, n < m, 12 vach bt dau cho quy trinh sao chép, dugc md ta trong Budce 3.
Pé % < X 1a phan ké nhau ciia pho dugc truyen X, bicu dién 6 ngudn cé chiéu dai

v < n, ma chta cac vach phd 1,1, .y, ., lyey_, cUa X, trong d6 k 12 chi sO cuia vach pho

kHv—

£ [il=1,., 0 <i<w Hon nfta,, 4¢ ¢' c ¢, de

>
A

thtr nhat trong 6 ngudn %, d

p'[i]= plk+i] 0=i<w
Nhidu 4m dugc nhan biét bay gio dugc thay thé bing nhidu am tong hop dugc

tao ra ngiu nhién. Dé giit nang luong phd tai mic giéng nhau, ning lugng £ ciia nhiéu

4m duoc biéu thi bdi @ ban ddu duoc tinh toan:

pr

‘51" Z}

Néu E = 0 bd qua su thay thé nhifu am doc 1ap cho 6 ngudn %, néu khong thay
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thé nhiéu 4m dugc biéu thi boi o:

se ca.— | T g'lil=
Xolil= .01 @'l

trong d6 r[i]eC 1a sO ngau nhién cho tat ca 0 < i < v.

Sau d6 tinh toan ning luong E’ clia cAc s6 ngiu nhién dugc chén:

w—1
B'= ) o2 [
=t
Néu E' = 0 tinh toan thira s6 g, néu khong thiét 1ap g = 0:
5
8= =
N E

Véi g, dinh ti 18 lai nhidu am dugc thay thé:

Sau su thay thé nhiéu 4m, 6 nguoén ¥ ;}H chtra cac vach nhifu 4m ma doc 1ap véi
céc vach nhiéu 4m trong X.
Budc: Sao chép

O nguodn X7 [{] dugc 4nh xa vao ving dén trong X¥:

Fle+i]=%4[ o0=i<v, c¢=zn, c+i<m<N,
hodc, néu so d6 IGF [8] duoc stir dung:

flesqe]| Tall  Fleri=o
T Je+il, Rletil<mo

O =< i<y, L ¢+ 1= m =N,

10/65

Fig.8 minh hoa phuong an, trong do, tiép theo bat ky su xir 1y sau nao nhu sy giai

mi mién phd duge minh hoa trong khdi 112 trén Fig.1B hodc, phuong an b xir 1y sau

dugc minh hoa boi khdi 1326 trén Fig.13B, tin hiéu dau vao phai chiu su dién diy

khoang tréng hodc sy mé rong bang thong dau tién, tic 13, phai chiu thuat toan anh xa

dau tién va, sau do, su dién day nhiéu 4m doc 1ap duoc thuc hién sau do, tuc 1a, trong

10
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phé day du.
Quy trinh dwgc mo ta trong ngilt canh néu trén cua Fig.7 c6 thé duoc thuc hién
nhu thut toan ban dau, sao cho ving dém trung gian X khong can thiét. Do d6 thtr tu

cua su thuc hién dugc thich Uimg.

Thuc hién budc thi nhit nhu duoc md ta trong ngft canh cta Fig.7, mot 1an nita
tap hop cac vach phé kk+1,.,k+v—1cuaXlavung nguén. Thuc hién;

Budc: Sao chép

?[f*'3=f[k—-z§ 0 =iy € =n, O0=<k+i<n, c+i<m=<=N,
hodc, néu so d6 IGF [8] duogc st dung:

o o (Ek+i,  Xlc+id=0
Xle+11 =4 ,_
[e+i] bf[e +i], Xle+il<=0

g

0=<k+i<n c+i<wm<N.

1
A
:
y
B

Buée: Dién ddy nhiéu &m doc 1ap
Thuc hién viéc dién ddy nhiéu 4m dé lai dén n va tinh todn nang lugng cua cac

vach phé nhiéu 4m trong ving nguén Ek+1,..k+v -1

pr—

Ei= Y olk+ 1|7k +4l["

Thuc hién su dién day nhidu 4m ddc 1ap trong su dién ddy khoang trong hoic
vung phé BWE;

e | T elkrid=1

trong d6 r[i],0 <1 < v 1An nita 12 tap hop céc s6 ngdu nhién.

Tinh to4n ning luong E' cua cac s6 ngiu nhién dugc chén:
=1
B'= ) olk +i]|%lc+ 1"
=0

Lan nita, néu E’ = 0 tinh toén thira s6 g, néu khong thiét lap g: = 0:

11
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e

J“éE

g:=

Véig, dinh ti 16 lai nhiu &m dugc thay thé:

(gflc+ il olk+i]
[ &le+i]  @lk+i]

0 <=
¢

Su dién dﬁy nhiéu am ddc 14p moi cling cé thé dugc st dung trong moi trudong
cap kénh am 1ap thé. Do d6, bd ma hoda tinh toan sy biéu dién cdp kénh phu hgp, L/R
hodc M/S, mdi bing tAn va cac hé sb du bao tuy chon. Bo ma héa ap dung su dién dﬁy
nhiu 4m doc 14p nhu dugc mé ta nhu trén dén phép biéu dién dugc chon mét cich
phu hop cta cac kénh trude sy tinh toan tiép theo cua sur chuyén ddi cudi cling cia tat

ca céc bang tan trong phép biéu dién L/R.

Sang ché 1a c6 thé ap dung hodc thich hop cho tAt ca cac su tmg dung Am thanh
trong d6 bang thong day di khong c6 san hodc nd st dung viéc dién dy khoang tréng
dé dién dly cac 16 phd. Sang ché cé thé tim kiém viéc st dung trong su phan bd hoic
phat séng ndi dung 4m thanh nhu, vi du, v61 vo tuyén k¥ thuat s6, truyén theo dong

lién mang va céc img dung truyén thong 4m thanh.

Theo do, cac phuong an cla sang ché dugc thao luan véi cac hinh vé tr Fig.9 dén
Fig.12. Trong budc 900, cac vung nhidu 4m duoc nhan biét trong pham vi nguén. Quy
trinh ndy, ma d4 duoc thao luan truée ddi voi "su nhan biét nhidu am" ¢6 thé dya trén
thong tin phu dién day nhiéu 4m duoc nhin day du tir phia bd ma hoa hodc c6 thé cling
duoc tao cAu hinh dé ngoai ra ho#ic cach khic dya vao su phan tich tin hi¢u cua tin
hiéu dau vao d3 duoc tao ra, nhung khdng c6 cac gia tri phé cho ving phd nang cao,
tirc 1a, khéng co6 cac gia tri phé cho ving phd clia su nang cao ndy.

Sau do, trong budc 902, pham vi ngudn ma da phai chiu sy dién day nhiéu am dé
dang nhu duoc biét trong tinh trang k§ thuat, tic 13, pham vi ngudn hoan chinh dugc
sao chép cho vung dém 6 ngudn.

Sau do, trong budc 904, cac gia tri nhifu 4m thu nhét, tirc 13, cac gia tri nhiéu &m
dé dang duoc tao ra trong ving dién day nhiéu 4m cta tin hiéu du vao dugc thay thé

trong vung dém 0 ngudn bang cac gia tri ngau nhién. Sau do, trong budc 906, cac gia

12
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tri ngau nhién nay duoc dinh ti 1& trong ving dém 0 nguén dé thu duoc cac gia tri
nhiéu Am thir hai cho vung dich. Sau do, trong budc 908, thuat toan 4nh xa dugc thuc
hién, tirc 13, ndi dung ctia chung cua vung dém 6 ngudn cé sin tiép theo cac budc 904
va 906 duoc anh xa vao pham vi dén. Do @9, béng thuat toan thay thé 904, va tiép theo
thuat toan anh xa 908, thuét toan dién day nhiéu 4m doc 1ap trong pham vi ngudn va

trong pham vi dich da thu dugc.

Fig.10 minh hoa phuong an khac cua sang ché. LAn nita, trong budc 900, nhidu
4m trong pham vi ngudn dugc nhan biét. Tuy nhién, chitc nang ctia budc 900 nay khac
v6i chirc ning ctiia bude 900 trén Fig.9, vi bude 900 trén Fig.9 co thé thuc hién trén
phé tin hiéu diu vao ma di dugc nhan cic gia tri nhiéu am, tc 13, trong d6 thuét toan

dién ddy nhidu am da dugc thyuc hién.

Tuy nhién, trén Fig.10, bat ky thuat toan dién diy nhifu 4m nao cho tin hiéu dau
vao van chua duogc thuc hién va tin hiéu dAu vao chua c6 bat ky gi4 tri nhiéu Am nao
trong ving dién day nhifu 4m tai dau vao trong budc 902. Trong budc 902, pham vi
ngudn duoc anh xa dén pham vi dén hodc dich trong d6 cac gia tri dién day nhifu am

khéng dugc nim trong pham vi ngudn.

Do 36, su nhan biét nhiéu 4m trong pham vi nguén trong budc 900 cd thé, d6i
vO1 vung dién déy nhiéu 4m, dugc thuc hién béng cach nhén biét cac gia tri phf) béng 0
trong tin hi€u va/hodc bé‘mg cach st dung thong tin phu dién déy nhiéu 4m tir tin hiéu
dau vao, tic 13, thong tin dién déy nhiéu 4m dugc tao ra phia bd ma hoéa. Sau do, trong
budc 904, thong tin dién day nhiéu am va, cu thé, thong tin nang luong nhan biét ning

luong s€& dugce dan vao tin hiéu dau vao phia b giai ma dugc doc.

Khi d6, nhu dwoc minh hoa trong bude 1006, sy dién day nhiéu &m trong pham
Vi nguén duoc thuc hién va, tiép theo hoéc d?)ng thoi, bude 1008 dugc thuc hién, vi
du, cac gia tri ngau nhién dugc chén trong céc vi tri trong pham vi dén ma da duoc
nhén biét bang budc 900 qua bang day du hodc thong tin tin hiéu dau vao cung véi
thoéng tin anh xa, tic 1a, pham vi ngudn nao (trong sd nhidu pham vi nguén) dugc 4nh

xa 1én pham vi dich nao (trong s6 nhiéu pham vi dich).

Cudi cung, cac gia tri ngéu nhién duoc chén duoc dinh ti 1€ dé thu dugc cac gia

tri nhidu 4m doc 1ap hodc khong twong quan hodc dugc giai twong quan thi hai.

13
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Tiép theo, Fig.11 dugc thao ludn dé minh hoa théng tin v& viéc dinh ti 1§ cac gia
tri dién diy nhifu 4m trong ving phd nang cao, tic 13, bang cach nao, tir cAc gia tri

ngau nhién, cic gi4 tri ngau nhién thir hai thu duge.

Trong bude 1100, thong tin ndng lugng vé& nhiu am trong pham vi ngudn thu
duoc. Sau d6, thong tin ning luong duoc xac dinh tir cac gia tri ngau nhién, tirc 13, tir
cac gia tri dugc tao ra bdi quy trinh ngiu nhién hoic gia ngau nhién nhu dugc minh
hoa trong budc 1102. Hon nita, budc 1104 minh hoa cach lam thé nao dé tinh toan
thira s dinh ti 1¢, tac 13, bing cach sit dung thdng tin ning luong vé nhiéu 4m trong
pham vi nguén v bang cach st dung thong tin ning lugng vé cac gi4 tri ngiu nhién.
Sau d6, trong bude 1106, cac gia tri ngau nhién, tic 13, tir 46 nang luong da dugc tinh
toan trong bude 1102, dugc nhan véi thura s dinh ti 1& duoc tao ra br?lng budc 1104.
Do d6, quy trinh durgc minh hoa trén Fig.11 twong tng v6i sy tinh toan thira s6 dinh ti
1é g duoc minh hoa trude trong phuong an. Tuy nhién, tAt ca cac tinh toan nay cling
duoc thuc hién trong mién logarit hodc trong mién bét ki khac va buéc nhan 1106 c6

thé dugc thay thé bang phép cong hodc phép trir trong pham vi logarit.

Su tham chiéu nira dugc thuc hién dén Fig.12 dé minh hoa sy nhung cua sing
ché nay trong sy dién day khoang trong thong minh chung hodc so d6 mé rong biang
thong. Trong budc 1200, thong tin dudong bao phé dugc 1ay tir tin hidu dau vao. Thong
tin duong bao phé c6 thé, vi du, dugc tao ra béng b0 trich theo tham s6 1306 cta
Fig.13A va c6 thé dugc cung cAp boi bo giai mi tham s6 1324 cua Fig.13b. Sau do,
cac gia tri thu hai va céac gia tri khac trong pham vi dén duoc dinh ti 1& sir dung thong
tin dudng bao phd nay nhu dugc minh hoa trong 1202. Tiép theo, bat ky viéc xtt Iy sau
1204 nao c6 thé dugc thuc hién dé thu dugc tin hiéu nang cao mién thoi gian cO bang
thong ting trong trudng hop mé rong bang thong hoac co s6 luong giam ho#c khong

¢6 16 hdng nao trong ngit canh cla viéc dién day khoang trbng thong minh.

Trong trudng hop nay, da dugc chi ra rang, cu thé d6i véi phuong én cua Fig.9,
mot s6 thay thé c6 thé duoc ap dung. Dbi v6i phuong an, bude 902 duge thyc hién voi
tat ca phd cta tin hiéu dAu vao hodc it nhit véi phan cua phd cia tin hiéu dau vao ma &
trén tin sb bién dién ddy nhidu am. Tan s nay dam béo rang dudi tan s6 nhét dinh, tc

13, dudi tAn sd nay, bat ky su dién day nhiéu 4m nao khong dugc thuc hién.

14



Sau d6, bat ké bit ky thong tin 4nh xa pham vi ngudn/pham vi dich cu thé nao,
toan bo phé tin hiéu dau vao, tic 13, pham vi nguén tiém nang hoan chinh nao dugc
sao chép dén ving dém 6 ngudn 902 va sau d6 dugc xit Iy véi bude 904 va 906 va
budc 908 sau dé lua chon vung ngu(‘“)n duoc yéu cau cu thé nhéit dinh tr ving dém 6

ngudn nay.

Tuy nhién, trong cdc phuong an khéc, chi cac pham vi ngudn dugc yéu cau cu
thé ma c6 thé chi cac phan cua tin hiéu diu vao duogc sao chép dén ving dém 6 ngudn
don hodc dén cac ving dém 6 ngudn riéng 1é dya trén thong tin pham vi ngudn/pham
vi dich duoc nim trong tin hiéu dau vao, tic 13, duogc lién két nhu thong tin phu dén tin
hiéu diu vao 4m thanh. Phu thudc vao tinh huéng, su thay thé thir hai, trong d6 chi cac
pham vi ngué)n duoc yéu cAu cu thé dugc xir 1y bé'lng cac budc 902, 904, 906, su phuc
tap hodc it nhat cac yéu cau bd nhé cé thé dugc giam so véi tinh hubng trong d6 ludn
lubn, doc 1ap véi tinh huéng anh xa cu thé, toan bd pham vi nguf‘f)n it nhat trén tan sd

bién didn ddy nhidu 4m duge xit 1y béi cac bude 902, 904, 906.

Tiép theo, vién din dén c4c hinh vé tir Fig.1a dén Fig.5e d¢ minh hoa sy thuc
hién cu thé cua sang ché nim trong su tai tao tin s6 116, ma dugc dit trude bd chuyén

d6i phd - thoi gian 118.

Fig.1a minh hoa thiét bj ma héa tin hiéu 4m thanh 99. Tin hiéu am thanh 99 dugc
nhap vao bo chuyén dbi phéd theo thoi gian 100 dé chuyén ddi tin hi¢u 4m thanh c6 toc
6 14y mAu thanh phép bidu dién phd 101 dugc phat ra boi bd bién doi pho theo thoi
gian. Phd 101 duoc nhap vao trong b phan tich phd 102 dé phan tich phép bieu dién
phé 101. B phan tich phd 101 dugc tao cAu hinh dé xac dinh tap hop thir nhat gom
céc phin ph thir nhét 103 dé duoc ma héa voi o phan gidi phd thir nhat va tap hop
thir hai khéc gdm céc phan phd thit hai 105 s& duge md héa véi do phan gidi pho thu
hai. D phén giai phé thit hai nhé hon do phan giai phd thir nhat. Tap hop thtr hai gom
céc phdn phd thtr hai 105 dwgc nhap vao bo tinh todn theo tham s6 hodc bd ma héa
theo tham sé 104 dé tinh toan thong tin dudng bao phd c6 do phan giai phd thu hai.
Hon nita, b6 ma héa am thanh mién phd 106 dugc cung cip dé tao ra phép biéu dién
duoc mi hoa thir nhit 107 cia tap hop thi nhét gdm cic phan phé thit nhat c6 do phan
giai phé thir nhat. Thém nita, bo tinh toan theo tham s6/bd mi hoa theo tham s6 104
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duoc tao cAu hinh dé tao ra su biéu dién dugc ma hoéa thir hai 109 cta tap hop thir hai
gdm céc phan phé thir hai. Phép biéu dién dwoc ma héa thir nhat 107 va phép biéu dién
duoc ma hoéa thir hai 109 dugc nhap vao bo ddn kénh dong bit hodc bd tao dong bit
108 va khdi 108 cubi cung phat ra tin hiéu 4m thanh dugc ma héa dé truyén hodc luu
trit trén thiét bi luu trir.

Cu thé, phin phd thir nhit nhu 306 ciia Fig.3a s& dugc bao quanh bdi hai phan
phé thtr hai 1a 307a, 307b. Pay khong phai la truong hop trong HE AAC, tai do
khoéang tan s6 bd ma héa 16i bi gidi han bang.

Fig.1b minh hoa bd gidi ma phu hop véi bd ma hda cia Fig.1a. Phép biéu dién
duoc ma héa thir nhét 107 dugc nhap vao b giai ma Am thanh mién phé) 112 dé taora
phép bidu dién duoc gidi mé thir nhét ciia tip hop thir nht gbm cac phan pho thu nhét,
phép bidu dién dugc giai ma c6 do phan giai phd thw nhat. Hon nira, phép biéu dién
duoc ma hoéa thir nhit 109 duoc nhap vao bd giai ma am thanh mién phé 114 dé tao ra
phép bidu dién dugc giai ma thir hai cia tap hop thtr hai gdm cac phin pho thir hai c6
d6 phan giai phd th hai thdp hon d6 phan giai phé tht nhat.

B0 giai ma khéac bao g@)m bd tai tao tAn sb 116 dé tai tao phén phé tha hai duoc
khoi phuc ¢6 d9 phén giai phd thir nhat st dung phin phd tht nhat. BY tai tao tan sd
116 thue hién thuat toan dién ddy 6, cu thé 13, sir dung 6 hodc phan ctia bd thir nhét ctia
céc phan phd thir nhét va sao chép bd thu nhit nay cua cac phan phé thi nhat thanh
khoang khoi phuc hodc bang khéi phuc co phﬁn phé thtr hai va cu thé thuc hién viéc
tao hinh dudng bao phé hoic thuat toén khac nhu dugc biéu thi béi phép bicu dién thir
hai duoc phat ra béi béi b giai ma theo tham sb 114, cu thé, bang cach st dung thong
tin trén tap hop thir hai gdm céc phan phd thir hai. Tap hop thir nhat duoc gidi m3 gom
céc phan pho thi nhét va tip hop thtr hai dugc khoi phuc gbm cac phan phd nhu dugce
biéu thi tai dau ra cta bd tai tao tan sb 116 trén dudng dan 117 dugc nhap vao b
chuyén dbi phé - thoi gian 118 dugc tao cAu hinh dé chuyén do6i phép biéu dién dugc
gidi ma thu nhit va phan phd thir hai duoc khéi phuc thanh phép biéu dién thoi gian
119, phép bidu dién thoi gian 119 c6 tde d¢ ldy mau cao nhat dinh.

Fig.2b minh hoa sy thuc hién ctia b ma hoa trén Fig.la. Tin hiéu dau vao am

thanh 99 dwoc nhap vao gian loc phan tich 220 trong tng v6i bd chuyén ddi pho - thoi
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gian 100 cua Fig.la. Sau d6, thuat toan tao hinh nhiéu 4m theo thoi gian dugc thuc
hién trong khdi TNS 222. Do d6, dau vao vao bd phan tich phd 102 cua Fig.1a tuong
{mg v6i man chin 4m khéi 226 cta Fig.2b c6 thé hodc 1a gia tri pho day du, khi thuc
hién thuét toan tao hinh nhiéu am theo thoi gian/tao hinh 6 theo thoi gian khong duoc
ap dung hodc co thé 13 cac gia tri du phé, khi thuit toan TNS nhu dugc minh hoa trén
Fig.2b, khéi 222 dugc ap dung. Dbi véi cac tin hiéu hai kénh hodc céac tin hiéu da
kénh, su m héa kénh ndi 228 c6 thé duoc thuc hién bd sung, @& bd ma héa mién phd
106 clia Fig.1a c6 thé bao gdbm khéi ma héa kénh néi 228. Hon nira, bd ma hoa entropi
232 dé thuc hién viéc nén dit liéu khong tdn hao duoc cung cép ma cling la phz:in cua

bd ma héa mién phd 106 cia Fig.1a.

Bo phén tich phd/man chin 4m 226 phan tach ddu ra ctia khéi TNS 222 thanh
bang 151 va céac thanh phan am tuong g véi tap hop thu nhét gdm cac phan phd thtr
nhét 103 va cac phan du trong Gng v6i tap hop thir hai gbm c4c phan phd thtr hai 105
cua Fig.1la. Khéi 224 duoc biéu thi nhu viéc ma héa trich theo tham sb tuong ung voi
b6 mi héa theo tham s§ 104 cua Fig.1a va bo don kénh dong bit 230 tuong ing v6i bd
ddn kénh dong bit 108 ctia Fig.1a.

Tét hon 13, gian loc phan tich 222 dugc thuc hién nhu gian loc bién ddi cosin roi
rac dugc thay d6i (modified discrete cosine transform filterbank - MDCT) va MDCT
dwoc sit dung dé bién dbi tin hidu 99 thanh mién thoi gian - tn sé véi phép bién ddi

cosin roi rac dugc cai bién dong vai trd nhu cong cu phan tich tén so.

B phan tich phd 226 t5t hon 12 4p dung man chin 4m. Giai doan udc lugng man
chén am dugc st dung dé phan tach cac thanh phan am tir thanh phan tuong tu nhiéu
am trong tin hiéu. Didu nay cho phép bd ma héa 16i 228 ma hoéa tit ca céc thanh phan
am véi mddun tAm thinh hoc. Giai doan uéc lugng man chin am c6 thé duoc thuc hién
bang nhiéu cach khac nhau va t6t hon 1a dugc thuc hién twong ty trong chirc ndng cua
n6 dén giai doan udc luong ranh duong hinh sin dugc sir dung trong hinh sin va mé
hinh héa nhidu am cho viéc mi héa iéng néi/Am thanh [8, 9] hodc b ma héa 4m thanh
trén co sé mau HILN duoc md ta trong [10]. Tét hon 13, viéc thuc hién dugc st dung
ma dé dang thuc hién khong can duy tri quy dao sinh - tr, nhung bat ki bo phat hién

am hodc nhiéu am khéc c6 thé cling dugc st dung tot.
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Moédun IGF tinh toan sy gidng nhau ma t6n tai gitta ving ngudn va ving dich.
Ving dich duge biéu dién boi phd tir ving ngudn. Phép do su gidng nhau giita ving
ngudn va ving dich dugc thuc hién st dung phuong phép tuong quan chéo. Vung dich
duoc chia thanh nTar cac 6 tan sd khong chdng 14p. P6i v6i mdi 6 trong vung dich,
nSrc cac 6 ngudn duge tao ra tir tAn sb bat dau cb dinh. Cac 6 ngudn nay chdng 14p voi
thira s6 nim gitra 0 va 1, tai d6 0 nghia 1a chdng 14p 0% va 1 nghia la chong lap 100%.
Timg 6 ngudn nay duge tuong quan véi 6 dich tai cac do tr& khac nhau dé tim ra 6
ngudn phu hop nhit véi & dich. S6 6 phu hop nhit dugc luu trit trong
tileNum[idx_tar], d0 tré ma tai d6 nd twong quan nhét véi dich duoc luu trit trong
xcorr_lag[idx_tar][idx_src] va ky hiéu cia sy twong quan dugc luu trit trong
xcorr_sign[idx_tar][idx_src]. Trong truong hop sy tuong quan la &m cao, 6 ngudn can
dwoc nhan 1én véi -1 trude quy trinh dién day 6 tai bo gidi ma. Modun IGF ciing luu y
khong ghi d& c4c thanh phan 4m trong phd vi cac thanh phan am d3 bao toan st dung
man chin 4m. Tham s6 ning lugng theo bang dugc st dung dé luu trit niing luong cla

vung dich cho phép chung ta khoi phuc phd mét cach chinh x4c.

Phuong phép ndy c6 wu diém nhét dinh hon ca SBR ¢6 dién [1] trong d6 ludi
séng hai cia tin hiéu da &m duge bao toan boi bd ma hoa 16i trong khi chi cac khoang
tréng gitta dudng hinh sin dugc dién ddy voi "nhidu am dugc tao hinh" phi hop nhét
tir ving ngudn. Uu didm khac cua hé théng nay khi so sanh véi sy thay thé phd chinh
xac ASR (Accurate Spectral Replacement - ASR) [2-4] 1a viéc thiéu giai doan tong
hop tin hiéu ma tao céac phan quan trong cua tin hiéu tai bd giai ma. Thay vao do,
nhiém vu nay dugc tiép quan béi bdo ma hoéa 131, cho phép viéc bao toan cac thanh
phan quan trong cua phé. Uu diém khéc ctia hé théng duwoc @ xuét 1a kha ning md
rong lién tuc ma cac tinh ning duogc dé ra.. Chi st dung tileNum[idx_tar] va
xcorr_lag = 0, cho mdi 6 dugc goi 1a sw phi hop do két hat va c6 thé dugc sir dung
cho cac tbc @6 bit thip trong khi st dung nhiéu xcorr_lag cho mdi 6 cho phép chung

ta 1am phu hop céc phd dich va ngudn hon.

Ngodi ra, ky thudt 1am én dinh chon 6 dwgc d& xudt ma loai bo thanh phén la

mién tin s6 nhu nhiéu 4m 4m rung va nhiéu &m &m nhac.
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Trong trudng hop cia cdp kénh am 1ap thé viéc xir Iy am lap thé ndi bd sung
dugc 4p dung. Didu nay 1a can thiét, vi di v6i pham vi dén nhat dinh tin hiéu c6 thé 1a
ngudn am thanh dugc quét twong quan cao. Trong truong hop cac vung ngudn dugc
chon cho ving cu thé nay khong twong quan tdt, mac di ning lugng phu hgp cho cac
ving dén, hinh anh khong gian c6 thé tdn thét do c4c vung ngudn khong twong quan.
B0 mi hoéa phan tich tirng bang nang lugng vung dén, cu thé thuc hién su tuong quan
chéo clia cac gi4 tri phd va néu vuot qué ngudng nhit dinh, thiét 14p co hiéu ndi cho
bing ning lugng nay. Trong bd gidi ma cic bang nang luong kénh phai va trai duoc xur
Iy riéng biét néu co hiéu am 1ap thé ndi nay khong duogc thiét 1ap. Trong truong hop co
hiéu am lap thé ndi duoc thiét 1ap, ca nang lugng va su rap ndi déu duoc thuc hién
trong mién am 1ap thé nbi. Thong tin 4m 14p thé ghép cho cac ving IGF dugc ky hiéu
tuong tu thong tin am lép thé ghép cho viéc ma hda 16i, bao gbm viéc chi ra d4u hiéu
trong truong hop du bao néu hudng du bao tir bd tron gidm toi phan du hoic ngugc

lai.
Nang lugng co6 thé dugc tinh toan tir ning lugng dugc truyén trong mién L/R .
?ﬁéfziﬁf‘rg[iﬂ} = leftNrglkl + righiirglil;
sideNrglk] = lefeNrgli]l —rightNrglil;
v6i k chi s tAn sb trong mién bién d6i.
Giai phap khac dé tinh toan va truyén ning luong truc tiép trong mién 4m thanh

1ap thé ghép dé cac bang noi ma am thanh 1ap thé ghép hoat dong, vi thé nén khong

cAn viéc bién ddi nang luong bd sung tai phia bd giai ma.
0 nguf‘)n ludn duoc tao ra theo Ma tran gitta/bén:
midTile[k] =0.5 - (leftTile[k]+ rightTile[k])
sideTild k] =0.5- (lefiTile[k] - rightTildk])
Diéu chinh ning luong:

midTilelk] = midTile[k] « midNrglkl;

7]

sideTile[k] = sideTilelk] « sideNrglkl;
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Am 1ap thé ghép — Bién d6i LR:

Néu khong tham s6 du bao bd sung duoc ma héa:
leftTile[k] = midTile[k]+ sideTile[k]

rightTile[k] = midTile[ k]~ sideTile[k]

Néu tham s6 du béo bd sung dugc ma hda va néu hudéng duoc tao tin hiéu 1a tir
gitta tG1 bén:
sideTile[k] =sideTile[k]— predictionCoeff - midTile[k]

leftTile[ k] =midTile[k]+ sideTile[ k]
rightTile[k] =midTile[k] - sideTile[k]

Néu huéng duoc tao tin hiéu tir phia bén t6i phia giira:

midTilel[k] =midTile[k]— predictionCoeff - sideTile[k]

leftTile[ k] =midTilel[k] - sideTile[ k]

rightTile[k] =midTilel[k]+ sideTile[k]

Quy trinh nay dam bao rang tir cac 6 dugc st dung dé t4i tao cac ving dén tuong
quan cao va ving dén dwoc quét, cac kénh trai va phai thu duoc vén biéu dién ngudn
am thanh twong quan va dugc quét tham chi néu céc ving ngudn khong twong quan,

bao toan hinh anh 4m 14p thé cho c4c ving nay.

N6i cach khéc, trong dong bit, cac co hiéu am lap thé ndi duogc truyén ma biéu thi
L/R hodc M/S nhu 12 vi du cho viéc ma hoa am 1ép thé ndi thong thuong s& dugc si
dung. Trong bd giai m, thir nhat, tin higu 16i dugc giai md nhu dugc biéu thi boi cac
o hiéu am 14p thé ndi cho cic bang 16i. Thu hai, tin hiéu 18i dugc luu trlt trong ca
phép bidu didn L/R va M/S. V6i viée dién ddy 6 IGF, viéc biéu dién 6 ngudn duoc
chon dé pht hop vé6i viéc bidu dién 6 muc tiéu nhu dugc biéu thi boi thong tin am 1ap
thé ghép cho cac bing IGF.

Tao hinh nhiu am theo thdi gian (Temporal Noise Shaping-TNS) 1a k¥ thuat tiéu
chudn v 12 mot phin ciia AAC [11 — 13]. TNS c6 thé dugc xem nhu viéc mé rong cua
gian d6 co ban ctia b ma héa cam giac, chén budce xtr Iy tuy chon giita gian loc va giai
doan luong tir hda. Nhiém vu chinh cia médun TNS la lam 4n nhiéu 4m luong t héa

duoc tao ra trong ving chin theo thdi gian cua sy chuyén tiép nhu céc tin hiéu va do
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d6 din dén gian 45 ma héa hidu qua hon. Thir nhat, TNS tinh toan tap hop cac hé s
du bao st dung "du bédo phia trugc" trong mién bién ddi, vi du, MDCT. Nhimng hé s6
nay sau do dugc sir dung dé 1am phing dudong bao theo thdi gian cua tin higu. Vi
lugng tr hoa tdc dong t6i phd da loc TNS, nhiéu &m luong tir hoa ciing phing theo
thoi gian. Béng viéc 4p dung viéc loc TNS nghich dao trén phia b gii ma, nhiu am
luong tir héa dugc tao hinh theo dudng bao theo thoi gian clia bo loc TNS va do do

nhidu 4m luong tir héa c6 duge chan boi phan chuyén tiep.

IGF duoc dua trén phép bidu difn MDCT. P& ma héa hiéu qua, tdt hon la su
dung céc khéi dai xép xi 20 miligidy (milisecond - ms). Néu tin hiéu trong khoi dai
nay chtra cac phan chuyén tiép, cac tiéng vang trudc va sau c6 thé nghe dugc xuét hién
trong cac bang phd IGF do viéc dién ddy 6. Fig.7c cho thiy hiéu qua tiéng vang trudc
cu thé trude khi bt dlu phan chuyén tiép do IGF. Trén phia tréi, anh phd cua tin hiéu
gbc duoc thé hién va trén phia phai anh phd cta tin hiéu dugc mé rong bang thong
khong loc TNS duoc thé hién.

Hiéu qua tiéng vang truéc ndy bi lam giam bang céach sit dung TNS trong ngit
canh IGF. O day, TNS dugc sir dung nhu cong cu tao hinh 6 theo thoi gian (temporal
tile shaping - TTS) nhu su téi tao phb trong bo giai ma dugc thuc hién trén tin hi¢u du
TNS. Céc hé sé du bao TTS yéu cau duoc tinh toén va 4p dung st dung phé day du
trén phia bd ma héa nhu thuong 18. Céc tin s& bt dau va tan s dimg TNS/TTS khéng
bi anh hudng boi tin sb bat dau IGF ;... cua cong cu IGF. Trong so sanh vdi TNS
ké thira, tan s6 dumg TTS ting dén tan s6 dirng cua cong cu IGF, ma cao hon fizroumre-
Trén phia b gidi mi, cac hé s6 TNS/TTS dugc 4p dung trén phd ddy di lan nita, cu
thé 13, pho 18i cong voi phé duoc tai tao cong véi cac thanh phan 4m tir bin d6 am
(xem Fig.7e). Viéc ap dung TTS la can thiét dé tao thanh duong bao theo thoi gian cua
phé duoc tai tao dé phu hop v6i dudng bao cua tin hiéu ban dAu 14n nita. Vi tiéng vang
trudc da thé hién duoc 1am giam. Ngoai ra, n6 van tao hinh nhiéu 4m luong tir hoa
trong tin hiéu dudi ficr.rq nhu thudng 1€ véi TNS.

Trong céc bd giai mi ké thira, viéc rap nbi phd trén tin hiéu 4m thanh 1am sai d9
twong quan phd tai bién ndi va do d6 lam suy gidm duong bao thoi gian cia tin hiéu

am thanh bang viéc dua vao sy phén tan. Vi thé, loi ich khac cta viéc thuc hién dién
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dﬁy 6 IGF trén tin hiéu du 13, sau viéc 4p dung bd loc tao hinh, cac bién 6 dugc tuong

quan lién mach, thu dugc sy tai tao theo thoi gian chinh x4c cua tin hiéu.

Trong bd ma hda theo séng ché, phé c6 trai qua viéc loc TNS/TTS, xur 1y man
chén am va su u6c lugng tham sé IGF khong c6 bat k¥ tin hidu & trén tn s6 bat dau
IGF ngoai trir cac thanh phan am. Phd rai rac nay bay gio dugc mé hoa bing bd ma
hoa 161 st dung cac nguyén ly ctia viéc ma hoda s6 hoc va ma héa du bdo. Cac thanh

phin dugc mi héa ndy cing v6i cac bit tao tin hi¢u tir dong bit 4&m thanh.

Fig.2a minh hoa viéc thuc hién bd giai md twong ung. Dong bit trén Fig.2a
tuong Ung vo1 tin hiéu 4m thanh dugc nhip vao trong BC) tach kénh/by gidi ma ma sé
dugc nbi, dbi véi Fig.1b, dén cac khdi 112 va 114. Bo tach kénh dong bit tach tin hiéu
am thanh d4u vao vao phép bidu dién duoc mi hoa thi nhat 107 cia Fig.1b va phép
bidu didn duwgc ma héa thi hai 109 ciia Fig.1b. Phép biéu difn dwgc ma héa thir nhat
¢6 tap hop thit nhét gdm cac phin phd thir nhét duge dwa vao khéi giai ma kénh ndi
204 tuong tmg v6i b giai md mién phd 112 cua Fig.1b. Phép biéu dién dugc ma héa
thtr hai dugc nhap vao bd giai ma theo tham sb6 114 khong duge minh hoa trén Fig.2a
sau d6 dugc nhap vao khdi IGF 202 tuong tmg voi bo tai tao tan sd 116 cta Fig.1b.
Tap hop thu nhét g@)m cac vi tri phé thtr nhét duoc yéu cau cho su tai tao tn sd duoc
nhap vao khdi IGF 202 qua dudng din 203. Hon nira, tiép theo sy giai ma kénh nbi
204, su giai ma 161 cu thé dugc ap dung trong khdi man chin 4m 206 dé dau ra man
chén 4m 206 tuong tmg v6i diu ra ctia bd giai ma mién phd 112. Sau d6, sy O hop bai
b t hop 208 duoc thuce hién, tirc 13, sy xdy dung khung trong d6 dAu ra ciia bd t0 hop
208 bay gid ¢6 phd pham vi day du, nhung van trong mién duge loc TNS/TTS. Sau
do, trong khéi 210, thuat toan TNS/TTS nghich dédo dugc thyc hién sit dung thong tin
b6 loc TNS/TTS duogc cung cap qua duong dan 109, tc 14, théng tin phu TTS t6t hon
13 duogc chira trong phép biéu dién duoc ma héa thu nhit duogc tao ra béi bd mi héa
mién phé 106 ma c6 thé, vi dy, 12 bo mé hoa 16i AAC hogc USAC truyén thang, hodc
c6 thé cling duge chira trong phép bidu dién duoc mi hoa thi hai. Tai dau ra clia khoi
210, phd hoan chinh cho dén thn s6 tdi da duoc cung cip ma 1a tan s6 pham vi day du
dugc dinh 10 boi tde do léy mAu cua tin hiéu dau vao ban dau. Sau do, viéc chuyén dbi
phé/thoi gian duge thyuc hién trong gian loc tbng hop 212 dé cudi cung thu duge tin

hiéu dau ra 4m thanh.
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Fig.3a minh hoa phép biéu dién dudi dang gian dd ctia phd. Pho dugc chia nhé ra
frong céc bang thira sb dinh ti 18 SCB tai d6 c6 bay bang thira s dinh ti 1¢ SCBI ti
SCB7 trong vi du minh hoa ctia Fig.3a. C4c bang thira s6 dinh ti 1¢ c6 thé 12 bang thira
sb dinh ti 16 AAC ma duoc dinh rd trong tiéu chuin AAC va c6 bang thong ting dén
tAn sb cao nhu dugc minh hoa trén Fig.3a dudi dang gian . Ut tién thyc hién su dién
diy khoang trong thong minh khong tir phin dau phd, tirc 13, tai tan s6 thip, nhung aé
bit dau viéc hoat dong IGF tai tAn s6 bat dau IGF nhu duoc minh hoa tai 309. Do ds,
bang tan s 18i mé rong tir tAn s6 thap nhit dén tAn s6 bit diu IGF. Phia trén tan s6 bt
dau IGF, viéc phan tich phd duoc ap dung dé phan tach cac thanh phin phé c6 ¢ phan
gidi cao 304, 305, 306, 307 (t4p hop thi nhét gbm cac phan phd thir nhét) tir cac thanh
phin c6 dd phan giai thip dwoc biéu difn boi bo thir hai ciia phan pho thir hai. Fig.3a
minh hoa phd ma 1& diu vao minh hoa vao b ma héa mién phd 106 hoc bd ma hoa
kénh ndi 228, tic 13, bo mi héa 16i hoat dong trong pham vi ddy du, nhung ma héa
mdt luong dang ké céc gié tri phd 0, tic 13, cac gié tri phd bang 0 nay dugc lugng tir
héa dén 0 hodc 13 dugc thiét lap dén 0 trude khi luong tir hda hodc sau khi luong tir
héa. Du thé nao di nita, bd ma hoa 161 hoat dong trong pham vi déy du, tic 1a, néu phé
nhu 13 dugc minh hoa, tic 13, bd giai ma 181 khong nhét thiét phai nhan thdy bat ki viéc
dién ddy khoang tréng thong minh hodc ma héa tap hop thir hai gbm céc phan phd thir
hai v6i d6 phén giai phd thip hon.

Tét hon 13, do phan giai dugc dinh rd boi sy ma héa theo vach cua cac vach phé
nhu cac vach MDCT, trong khi d6 phin giai tht hai hodc do phan giai thip duoc xé4c
dinh bf?lng c4ch, vi du, tinh toan chi gié tri phé) don mdi bing thira sb dinh ti 1¢, trong
d6 bang thira sé dinh ti 1& che phi mét s6 vach tin s6. Do d6, dd phan giai thap thtr hai
13, d6i v6i d6 phan giai phd cla no, thap hon nhiéu so vdi do phan giai thir nhat hogc
d6 phéan giai cao dugc dinh rd bdi viéc ma héa theo vach duoc ung dung boi bd ma

héa 161 nhu AAC hoac USAC.

Pbi v6i thira sé dinh ti 1¢ hodc viéc tinh toan ning luong, tinh hudng nay dugc
minh hoa trén Fig.3b. Do thuc té ring bd ma héa 12 bo mi héa 16i va do thyc té rang
¢6 thé, nhung khong nhét thit phai 13, cac thanh phan ciia tap hop thir nhat gdm céc
phin phé trong mdi bing, bd mi hoa 15i tinh toan thira s6 dinh ti 1& cho mdi bang

khong chi trong pham vi 161 dudi tAn s6 bit du IGF 309, ma ciing trén tan s6 bat dau
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IGF cho dén khi tin sb t6i da ficrstop Ma Nho hon hodc bang mot nira tin sd lay mau,
tac 1a, fsn. Do do, cac phﬁn am duoc ma hoéa 302, 304, 305, 306, 307 cua Fig.3a va,
trong phuong an nay cung voi cac thira s6 dinh ti 16 SCB1 dén SCB7 twong tmg v&i dix
lidu phd do phan giai cao. Dit liéu phd do phéan giai thip dugc tinh toan bat dau tir tan
sb bat dau IGF va twong Umg vé6i cac gia tri thong tin nang luong Ei, Bz, Es, E4, ma

dugc truyén cing v6i cac thira s6 dinh ti 1€ SF4 dén SF7.

Cu thé, khi bd ma héa 18i dusi didu kién tdc do bit thip, hoat dong dién day
nhidu 4m bd sung trong bing 16i, tirc 13, thap hon trong tin sb so v6i thn sb bat dau
IGF, tuc la, trong bang thua s6 dinh ti 16 SB1 t6i SB3 ngoai ra cé thé duoc ap dung.
Trong viéc dién dﬁy nhiéu 4m, mot s6 vach phé) lién k& ton tai ma da duoc lugng tir
héa téi 0. Trén phia bd giai ma, cac gia tri phé duoc luong ti hda t6i 0 nay dugc tai
tong hop va cac gia tri phé duoc tai tong hop dugc diéu chinh trong dd 16n cua chung
st dung nang lugng dién day nhiu 4m nhu NF; dugc minh hoa tai 308 trén Fig.3b.
Nang luong dién déy nhiu 4m, ma c6 thé dugc cho theo cac sb hang tuyét déi hoic
cac s6 hang twong dbi cu thé ddi véi hé sb ti 18 nhu trong USAC tuong (mg v6i nang
luong cta bo gia tri phé dugc lugng tir hoa t6i 0. Cac vach phd dién day nhiéu am
cling c6 thé dugc xem nhu tap hop tht ba gdm cac phan phd thir ba ma duoc tai tao
bing su tong hop dién ddy nhidu 4m d& dang ma khong c6 bat ky thuét todn IGF nao
phu thudc vao sy tai tao tin sb s dung céac 0 tan sb tir cac tan sb dé khoi phuc cac 0

tAn sb sir dung cac gia tri phd tir pham vi ngudn va thong tin nang lugng Ei, Ea, Es, Ea.

Tét hon 13, cac bang, ma thong tin nang lugng duge duoc tinh todn cho cac bang
nay trung véi cac bang thira s6 dinh ti 1. Trong c4c phuong &n khac, tao nhém gia tri
thong tin nang lugng duoc ap dung sao cho, vi du, d6i v6i cac bang thira sé dinh ti 1€ 4
va 5, chi gia tri thong tin nang luong don duoc truyén, nhung thdm chi trong phuong
4n nay, cac bién clia cac bang khoi phuc dugc nhém trung véi cac bién ctia bang thira
s6 dinh ti 16. Néu viéc phan tich bang khac nhau dugc ap dung, sau d6 vi¢c tinh toan
lai hodc tinh toan viéc luong tir héa nhat dinh c6 thé dugc p dung, va diéu nay c6 thé

c6 ¥ nghia phu thudc vao viéc thuc hién nhét dinh.

Tét hon 13, bd ma héa mién phd 106 ciia Fig.1a 1a b ma héa dan theo tAm thinh

hoc nhu minh hoa trén Fig.4a. Thong thuong, nhu vi du dugc minh hoa trong tiéu
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chuin MPEG2/4 AAC hoic tiéu chudn MPEG1/2, Layer 3, tin hiéu 4m thanh s& dugc
mé héa sau khi da duge bién déi thanh pham vi phd (401 trén Fig.4a) dugc chuyén tiép
dén bo tinh toan thira sé dinh ti 1¢ 400. B$ tinh ton thira s6 dinh ti 1¢ dugc diéu khién
b%mg m6 hinh tAm thinh hoc, ngoai ra nhan tin hi¢u 4m thanh s& dugc lugng tir hoéa
ho#c nhan, nhu trong tiéu chuidn MPEG1/2 Layer 3 hodc tiéu chudn MPEG AAC, phép
bidu didn phd phirc ciia tin hiéu 4m thanh. M6 hinh tdm thinh hoc tinh toan, cho timg
bang thira sb dinh ti 18, thira s6 dinh ti 1& biéu dién ngudong tAm thinh hoc. Ngoai ra,
c4c thira sb vdinh ti 1€ sau do, béng viéc cung hoat dong cua cac vong lap bén trong va
bén ngoai da biét hoic bing bat ky quy trinh ma hoa thich hop nao khac duoc diéu
chinh d& dap tng cac didu kién téc do bit nhat dinh. Sau d6, mot mat céc gi tri pho s&
duoc luong tir hda va mat khac cac thira s6 dinh ti 16 duoc tinh toan dugc nhép vao b
xtr 1y luong tir héa 404. Trong thuét toan bo mi héa &m thanh dé dang, cac gia tri phé
s& duoc dinh ti 16 duge gan trong sd bang c4c thira s6 dinh ti 18 va, cc gié tri phd dugc
géan trong s sau d6 dugc dua vao bd lugng tt hoa cd dinh thudng cé chirc nang nén
dén cac pham vi bién do phia trén. Sau d6, tai dau ra clia bd xir 1y lugng tr hoéa tai d6
thuc hién Iugng tir hda chi s6 ma sau d6 duogc chuyén vao trong bd ma hoa entropi dac
trung c6 sy ma hda cu thé va rat hiéu qua cho bd luong tr héa 0 chi thi cho céac gia tri

tan sb lién k& hoic, ciing duoc goi trong k¥ thuét, 1 "su van hanh" cla céc gia tri 0.

Tuy nhién, trong bd ma héa 4m thanh cia Fig.1a, bo xir 1y Iwong tir hoa ddc trung
nhan thong tin trén céc phan phd thir hai tir bo phan tich phd. Do d6, bo xir 1y luong tir -
héa 404 chic chén 13, trong dau ra ciia bo xir 1y lugng tir hoa 404, cac phan pho thir hai
duoc nhan biét boi bo phan tich phd 102 13 0 hodc c6 phép biéu dién dugc xac nhin
b6i bd mi héa hodc bo giai ma nhu phép biéu didn 0 ma c6 thé dugc ma héa rat higu
qua, ddc biét khi c6 "su van hanh" cta gia tri 0 trong phé.

Fig.4b minh hoa su thuc hién ciia bo xir 1y luong tir hoa. Céc gia tri phé MDCT
c6 thé duoc dua vao thanh tap hop dén khdi 0 410. Khi d6, cac phan phd thir hai da
duoc thiét 1ap vé 0 trude khi sy gén trong s6 bang céc thira sd dinh ti 1 trong khéi 412
dugc thuc hién. Trong su thuc hién bd sung, khéi 410 khong duoc dé xuit, nhung su
hop tac duge thiét 1ap vé& 0 duoc thuc hién trong khdi 418 tiép theo khéi gan trong sd
412. Trong sy thuc hién déu dan khac, thuat todn duoc thiét lap vé 0 ¢6 thé duoc thuc
hién trong khéi duoc thiét 1ap vé 0 422 tiép theo su lugng t hoa trong khdi Iuong tir
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héa 420. Trong viéc thyc hién nay, cac khdi 410 va 418 s& khong dugce trinh bay. Nhin
chung, it nhéit mot trong sb cac khdi 410, 418, 422 dugce cung cép phu thudc vao su

thuc hién cu thé.

Sau d6, tai ddu ra cta khéi 422, phd dugc lugng tir hoa thu dugc twong Gmg véi
diéu d3 minh hoa trén Fig.3a. Phé duoc luong tir héa nay sau d6 duoc nhép vao bo ma
héa entropi nhu 232 trén Fig.2b ma c6 thé 12 bd md héa Huffman hodc bo ma hoa s

hoc nhu, vi du, dugc dinh 16 trong tiéu chuin USAC.

Céc khéi duoc thiét 1ap vé 0 410, 418, 422, ma dugc d& xuét thay thé cac khoi
xen k& hoic song dugc diéu khién bdi bd phan tich pho 424. Bo phan tich phé tbt hon
12 bao gdm bét ki viéc thuc hién ctia bd phat hién 4m da biét hodc bao gom bat ky
dang khac cua by phat hién hoat dong dé phéan tach phé thanh cac thanh phén s€ duogc
ma héa vi d6 phan giai cao va céc thanh phin s& dugc mi héa véi do phan giai thp.
Céc thuét toan khac duoc thuc hién trong b phén tich phd cé thé 12 bd phat hién hoat
dong giong néi, bd phat hién nhidu 4m, bd phat hién tiéng néi hay bat ky bo phat hién
khac quyét dinh, phu thudc vao thong tin phé hodc siéu dit liéu dugc két hop trén cac

yéu cdu d6 phan gii cho cac phin phé khac nhau.

Fig.5a minh hoa viéc thyc hién dugc uu ti€n cia bd chuyén doi phé thoi gian 100
cua Fig.1a nhu vi du, da bd sung trong AAC hodc USAC. B chuyén dbi pho thoi gian
100 bao gf”)m b6 tao cira sb 502 dugc diéu khién bési bo phéat hién su Chuyén tiép 504.
Khi b phat hién su chuyén tiép 504 phat hién sy chuyén tiép, khi d6 su luan phién tir
cac cira sb dai dén céc cira sd ngén dugc tao tin hiéu dén bd tao cra sb. BO tao cura )
502 sau d6 tinh toan, cho céc khéi chong l4p, céc khung dugc tao cira s6, trong d6 mdi
khung dugc tao ctra s6 thuong c6 hai gia tri N nhu 2048 gia tri. Sau do, viéc bién d6i
trong bd chuyén khéi 506 dugc thuc hién, va b bién ddi khdi dién hinh nay cung cip
bd sung ldy thap phéan sao cho lay thap phan/bién do6i két hop dugc thuc hién dé thu
duoc khung phé véi cac gia tri N nhu céc gia tri phé MDCT. Do d4, hoat dong ctra sO
dai, khung tai dau ra ctia khéi 506 bao gdm hai gi4 tri N nhu céc gia tri 2048 va khung
phé sau do c6 gia tri 1024. Sau d6, tuy nhién, bd Chuyén duoc thuc hién cho céc khéi
ngén, khi tam khoi ngén duoc thuc hién tai tng khdi ngén co 1/8 gia tri mién thoi gian

ctra s6 duoc so sanh véi cira s6 dai va timg khoi pho ¢ 1/8 gia tri pho khi so sanh véi
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khéi dai. Do d6, su liy thap phan nay duoc td hop voi thuat toan chdng 1dp 50% cia
bo tao cura $0, phé la phién ban ban dugc léy mau t6i han cda tin hiéu 4m thanh mién

thoi gian 99.

Tiép theo, vién dan dén Fig.5b minh hoa thuc hién cu thé bo tai tao tan sb 116 va
bo chuyén ddi pho-thdi gian 118 cia Fig.1b, hodc clia thudt todn dugc t6 hop cia cac
khdi 208, 212 cua Fig.2a. Trén Fig.5b, bang khoi phuc cu thé duoc xem xét nhu bang
thira s& dinh ti 1& 6 cua Fig.3a. Phan phd thir nhét trong bang khoi phuc nay, tic 1,
phin phd tht nhét 306 cua Fig.3a dugc nhdp vao khéi dung/diéu chinh khung 510.
Hon nita, phin phé thit hai dugc khéi phuc cho bang thira s6 dinh ti 1¢ 6 ciing duoc
dwa vao bd dung/bd diéu chinh khung 510. Hon nira, thong tin nang luong nhu E; clia
Fig.3b cho bang thira sb dinh ti 1¢ 6 ciing dugc dwa vao khéi 510. Phan phd thir hai
dwoc khéi phuc trong bang khoi phuc da dugc tao ra bing sy dién diy 6 tan sd bing
cach st dung pham vi ngudn va bing khoi phuc sau d6 twong ng véi pham vi dich.
Bay gio, viéc diéu chinh ning lwong cua khung dugc thuc hién dé cudi cung thu dugc
khung duoc khdi phuc hoan chinh cé cac gia tri N, chéng han, duoc thu tai dau ra cua
bo 6 hop 208 cia Fig.2a. Sau d6, trong khéi 512, phép bién ddi/phép ndi suy khodi
nghich dao duoc thuc hién dé thu dugc 248 gié tri mién thoi gian cho, vi du, 124 gia
tri phd tai d4u vao cla khéi 512. Sau d6, thuat toan tao cira sd tdng hop dugc thuc hién
trong khéi 514 ma 14n nita duoc didu khién béi su chi thi cira sd dai/cira s6 ngan duge
truyén nhu thong tin phu trong tin hiéu 4m thanh dugc ma hoa. Sau do, trong khdi 516,
thuat toan chdng 14p/cong véi khung thoi gian trude duoc thuc hién. Tét hon 1a,
MDCT 4p dung su chong 14p 50% sao cho, ddi véi timg khung thoi gian méi ciia 2N
gia tri, N gié tri mién thoi gian 14 dau ra cubi cing. Su chdng 14p 50% dugc wu tién
hon do thuc té 12 nd cung cép viéc léy mau tdi han va su giao chéo lién tuc tir mot

khung t61 khung ké tiép do thuat todn chdng 14p/cong trong khéi 516.

Nhu duoc miéu ta tai 301 trén Fig.3a, thuét toan dién ddy nhiéu am c6 thé dugc
ap dung bd sung khong chi dudi tAn s6 bat dAu IGF, ma con trén tan sb bt dau IGF
nhu vy cho biang khéi phuc dugc du tinh tring voi bang thira s6 dinh ti 18 6 cta
Fig.3a. Sau d6, cac gia tri phd dién diy nhiéu am cé thé cling duge dua vao bd
dung/bd didu chinh khung 510 va viéc diéu chinh cc gi4 tri phd dién day nhi€u am c6

thé ciing duoc 4p dung trong khéi nay hodc gia tri phd dién day nhidu am c6 the duoc
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diéu chinh st dung niang luong dién ddy nhifu am trudc khi dugc nhdp vao bd

dung/bd diéu chinh khung 510,

T4t hon 1, thuat toan IGF, tirc 13, thudt toan dién déy b tan sb str dung cac gia tri
phd tir cac phan khac c6 thé duoc 4p dung trong phé hoan chinh. Do d6, hoat dong
dién ddy 6 phd co thé khong chi duge 4p dung trong bang cao trén tin sb bat dau IGF
ma con duoc ap dung trong ca bang thip. Hon nita,viéc dién diy nhiéu am 6 tan sd
khong dién ddy 6 tan s6 c6 thé cling dugc 4p dung khong chi dudi tan sb bt dau IGF
ma con trén tin sb bat dau IGF. Tuy nhién, cac tic gia sing ché d3 tim ra ring viéc ma
héa 4m thanh c6 chét lugng cao va hiéu qua cao co thé thu dugc khi hoat dong dién
déy nhiéu 4m dugc giéi han tGi pham vi tAn s6 dudi tin sb bat diu IGF va khi hoat
dong dién dﬁy 6 tAn sb bi han ché t6i pham vi tAn sb trén tAn sb bat ddu IGF nhu mo ta

trén Fig.3a.

Tét hon 14, cac 6 dich (target tile - TT) (c6 céc tAn sb 16n hon tin s6 bat dau IGF)
duoc gi6i han t6i cac bién bing thira s6 dinh ti 18 ctia bd ma héa toc do day du. Cac 6
ngudn (source tile - ST), tir thong tin thu dugc, cu thé 13, d6i voi cac tan sb thap hon
tAn s bit dAu IGF khong duoc gi6i han béi cac bién bang thira s6 dinh ti 18. Kich
thude cia ST nén twong Gng véi kich thude cua TT duge két hop. Piéu nay duge md
ta sit dung vi du dudi day. TT[0] ¢6 chiéu dai 13 10 ngin MDCT. Piéu nay twong ing
chinh xé&c v6i chidu dai cta hai SCB tiép theo (nhu 4 + 6). Sau do, tat ca ST kha thi ma
tuong quan v6i TT[0], ciing c6 chiéu dai 10 ngan. O dich tht hai TT[1] lién ke voi
TT[0] c6 chidu dai 1a 15 ngin 1 (SCB c6 chiéu dai 7+8). Sau do, ST dé c6 chicu dai la
15 ngan hon 10 ngan ddi véi TT[O].

Néu truomg hop xay ra rang ngudi ta khong thé tim TT cho ST véi chiéu dai cua
6 dich (khi, vi du, chiéu dai cta TT 16n hon pham vi ngué)n hién c0), khi do su tuong
quan khong dugc tinh todn va pham vi ngudn duge sao chép s6 luogng thoi gian vao
trong TT nay (viéc sao chép duoc thuc hién 14n nay dén 1an khac khac dé duong tan sd
cho tan s thap nhat clia viéc sao chép thir hai theo ngay sau - theo tan s6 - dudng tan
s6 cho tin sb cao nhit cua viéc sao chép thir nhét), dén khi 6 muc tiéu TT dugc dién

day hoan toan.

Tiép theo, vién dan dén Fig.5¢c minh hoa phuong 4n dugc uu tién khéc ctia bd tai
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tao tin s6 116 cta Fig.1b hodc khéi IGF 202 cia Fig.2a. Khéi 522 1a bo téi tao 6 tan s6
nhén, khong chi ID bing muc tiéu ma con nhan thém ID bang nguén. Vi du, da duoc
x4c dinh trén phia bd ma héa 12 bang thira s6 dinh ti 1& 3 ciia Fig.3a rat phu hop cho
viée tai tao bing thira sé dinh ti 18 7. Do d6, ID bang ngudn s& 1a 2 va ID bang dich se
1a 7. Dua trén thong tin nay, b tai tao tan sb 522 ap dung su sao chép hodc thuat
to4n didn ddy 6 séng hai hogc bat ky thuat toan dién ddy 6 nao khac dé tao ra phan thu
hai thé ciia céc thanh phin phé 523. Phin thir hai tho cta cac thanh phin phd ¢6 do
phan giai tin s6 gibng véi do phan giai tAn sd nam trong tip hop thir nhit gdm cac

phin phd thir nhat.

Khi d6, phan pho thi nhét cta biang khéi phuc nhu 307 cta Fig.3a dugc nhép vao
bd dung khung 524 va phan thtr hai thd 523 cling dwoc nhap vao bo dung khung 524.
Khi d6, khung dugc khéi phuc duge duge didu chinh béi bo diéu chinh 526 st dung
thira s6 khuéch dai cho bang khoéi phuc dugc tinh todn bf?mg b tinh toan thira sb
khuéch dai 528. Tuy nhién, quan trong hon, phén phb thi nhét trong khung khong bi
anh huong bdi bd didu chinh 526, ma chi phan th hai tho cho khung khéi phuc dugc
anh huéng boi bo didu chinh 526. Dé dat dwoc muc dich ndy, bd tinh toan thira sb
khuéch dai 528 phan tich bang ngudn hodc phan tht hai thd 523 va phén tich thém
phén phd thir nhét trong bing khoi phuc dé cubi cing tim ra ring thira s6 khuéch dai
dung 527 dé ning lugng cla khung duoc didu chinh duoc phat ra bang bo diéu chinh
526 c6 nang luong E4 khi bang thira s6 dinh ti 1& 7 duoc du tinh.

Trong pham vi nay, rit quan trong d8 uéc tinh d6 chinh xé4c khéi phuc tin 56 cao
clia sang ché so véi HE-AAC. Diéu ndy duoc giai thich v6i bing thira s6 dinh ti 18 7
trén Fig.3a. Gia dinh réng bd mi héa d3 cd trudce trong tinh trang k§ thuét nhu minh
hoa trén Fig.13a s& phat hién phan phd 307 s& duoc ma hoa véi do phéan gidi cao nhu
"séng hai khuyét". Sau d6, nang lugng cta thanh phan phd nay s& dugc truyén cung
vé6i thdng tin duong bao phd cho bing khoéi phuc nhu bang thira sé dinh ti 16 7 dén bo
giai mi. Sau d6, by giai ma s& tai tao séng hai bi mat. Tuy nhién, gia tri phd, tai d6
song hai 307 bi mét s& dugc khoi phuc bdi bd giai ma da cé trong tinh trang k¥ thuat
ctia Fig.13b s& & giita bang 7 tai tin s6 dwgc chi thi béi tan s6 khoi phuc 390. Do do,
sang ché nay tranh dugc 16i tan s6 391 ma duoc gidi thiéu trong bd giai ma da co trong

tinh trang k¥ thuat cia Fig.13d.
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Trong thuc hién, by phén tich phé cling dugc thuc hién dé tinh toan su tuong
ddng gitta cac phin phé thir nhit va c4c phin phd thir hai va dé xac dinh dya trén su
trong ddng dugc tinh todn, d6i v6i phan phd thir hai trong pham vi khéi phuc, phéan
phd thtr nhét tring khép v6i phan phd thir hai cang nhiu cang tét. Sau d6, trong thuc
hién khoéng ngudn/khoang dich cé thé thay ddi, bd ma héa theo tham s6 s& duoc dua
bd sung vao trong su biéu dién duoc ma hoéa thir hai théng tin phu hop biéu thi cho
tirng khoang dich khoang ngudn phi hop. Trén phia bd giai ma, thong tin nay sau do
sé& duogc su dung béng bo tao 6 tan sd 522 cua Fig.5¢ minh hoa sy tao ra phﬁn th hai

thd 523 dua trén ID bing ngudn va ID bing dich.

Hon nita, nhu duoc minh hoa trén Fig.3a, bd phan tich phé duoc tao cdu hinh dé
phan tich su biéu dién phd ting dén tin s phan tich i da chi Ia lwong nho dudi mot

nira tAn sé 14y mau va tot hon it nhat 1 mot phén tu cia tan so lay mau hodc cao hon.

Nhu dugc minh hoa, bd ma hoa hoat dong khong l4y mau giam va bo giai ma
hoat dong khong 14y méu ting. N6i cach khac, bd ma héa &m thanh mién phd duge tao
cAu hinh d8 tao ra su bidu didn phd c6 tn sé Nyquist dugc x4c dinh boi toe 49 1ay méau

cta tin hiéu &m thanh dau vao goc.

Thém vao d6, nhu minh hoa trén Fig.3a, by phén tich phé duogc tao cu hinh dé
phéan tich su biéu din phd bat dau voi tAn s bat dau dién diy khoang trong va két
thic v6i tan s6 toi da duoc biéu dién béi tAn s tdi da nam trong su biéu dién phé,
trong d6 phan phd mé rong tir tAn s6 t&i thiéu 1én dén tAn sb bit ddu dién day khoang
trong thudc tap hop thir nh4t gdm céc phan phd va trong d6 phan phd khac nhu 304,
305, 306, 307 c6 gia tri thn sb trén thn sé dién ddy khoang trong ndm bd sung trong tap

hop thtr nhat gdm céc phan phd thir nhat.

Nhu duoc tém tét, bo giai ma am thanh mién phé 112 dugc tao cAu hinh dé tan sb
t8i da duoc biéu didn bing gi tri phd trong phép bidu dién dugc giai ma tht nhat 1a
bang v6i tin sb tdi da nim trong phép biéu dién theo thoi gian cd tbc do 14y mau trong
d6 gia tri phd dé tin s i da trong tap hop thir nhat gdm céc phan phd thir nhat bang 0
hodc khac 0. Du thé nao, dé tin s t6i da trong tap hop thu nhét gdm cac thanh phan
phb thira s6 dinh ti 1¢ cho bing thira s6 dinh ti 1& ton tai, ma dugc tao ra va truyén bét

chép viéc tht ca gia tri phé) trong bang thira sb dinh ti 1& nay duoc thiét lap vé 0 hay
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khong nhu da théo ludn trong pham vi cia Fig.3a va Fig.3b.

Do d6, sang ché nay c6 uu diém 1a di voi cac ky thuat theo tham sé khac dé lam
ting hiéu qua nén, vi dy, viéc thay thé nhiéu 4m va dién ddy nhifu am (cc k¥ thuat
nay danh riéng cho viéc biéu dién hiéu qua ctia ndi dung tin hiéu cuc bd nhu nhiéu 4m)
sang ché cho phép tai tao tAn s chinh x4c cua cac thanh phan 4m. Cho dén nay, khong
k¥ thuét thudc tinh trang k¥ thuit nao huéng dén phép biéu dién theo tham s6 hidu qua
ctia ndi dung tin hiéu tuy y béng cach dién day khoang tréng phd khong han ché cua su
phan chia uu tién duoc c¢b dinh trong bang thap (LF) va bing cao (HF).

Céac phuong an cua hé théng theo sang ché cai thién cach tiép can cua tinh trang
k¥ thuat va do d6 cung cip hiéu qua nén cao, khéng hodc chi mot chit sy khong hai
long vé cam gic clia bing thong Am thanh day du tham chi véi téc do bit thap.

Hé théng thong thuong gbm co:

emi hoa 161 bang day du

o dién ddy khoang tréng thong minh (dién diy 6 hodc dién day nhiéu 4m)

ecac phan Am diéu rai rac trong 16i dugc chon béi man chén am.

emi héa cip 4m lap thé ghép cho bing déy du, gdm c6 viéc dién day 6

o TNS trén 6

elam tréng phd trong khoang IGF

Budc thi nhit huéng vé hé théng hiéu qua hon 1a d& loai bo sw can thiét dé bién
d8i dit liéu phd thanh mién bién dbi thir hai khac v6i mién ciia bo ma héa 18i. Vi da sd
b6 mi héa giai m 4m thanh, vi du, nhw AAC, st dung MDCT nhu phép bién doi co
ban, cling hitu ich dé thuc hién BWE trong mién MDCT. Yéu cau tht hai cho hé théng
BWE s& cin thiét dé bao toan luéi &m bing cach thdm chi cac thanh phan am HF duoc
b4o toan va chit lugng ciia 4m thanh dugc ma héa 14 wu viét hon cac hé théng hién co.
Viéc dam bao ca cac yéu clu da dé cap O trén, hé théng duoc dé xudt dugc goi la dién
ddy khoang trong thong minh (Intelligent Gap Filling - IGF). Fig.2b thé hién so do
khéi cia hé théng duoc d& xuét trén phia bd mad héa va Fig.2 thé hién hé théng trén

phia b giai ma.
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Tiép theo, khung xi Iy sau duoc mo ta dbi voi Fig.13A va Fig.13B dé minh hoa
rang sang ché ciing c6 thé dugc thuc hién trong bd khéi phuc tn s6 cao 1330 trong

phuong an xur ly sau nay.

Fig.13 minh hoa so dd gian luge clia bd mi héa am thanh cho cong nghé mé
rong biang thong nhu, vi dy, dugc sir dung trong ma hoa &m thanh tién tién hiéu qua
cao (High Efficiency Advanced Audio Coding - HE-AAC). Tin hiéu am thanh tai
dudng 1300 dugc dua vao trong hé théng bd loc bao gbm thong thap 1302 va thong
cao 1304. DAu ra tin hiéu béi bd loc thong cao 1304 dugce dua vao trong b trich/bd
m3 hoa tham sé 1306. Bo trich/bd m héa tham s6 1306 duge tao cau hinh dé tinh toan
va m3 héa céc tham s nhu, vi dy, tham sb duong bao phé, tham sb b sung nhiéu am,
tham sb song hai bi thiéu, hoac tham sb loc nghich dao. Cac tham sb duoc trich nay
dugc nhép vao trong b ddn kénh dong bit 1308. Tin hiéu dAu ra thong thap duoc nhap
vio bo xt 1y dién hinh chira chirc nang ctia b ldy mau giam 1310 va bo ma héa 16i
1312. Thong thap 1302 thu hep bang thong dé duge ma héa dén bang thong nho hon
d4ng k& hon 1a dién ra trong tin hi¢u 4m thanh dau vao ban dau trén dudng 1300. Diéu
nay cung cp do khuéch dai mé hoa dang ké do thuc té rang toan bo cac chirc nang xay
ra trong bd ma héa 15i chi phéi hoat dong trén tin hi¢u véi bang thong dugc giam. Khi
d6, vi dy, biang thong cta tin hiéu am thanh trén duong 1300 la 20kHz va khi b loc
thong thép 1320 vi du ¢6 bing thong 12 4kHz, dé hoan thanh 1y thuyét 14y méau, dy 1a
tinh 1 thuyét dit d& tin hiéu tiép theo t6i bd 14y mAu gidm c6 tan s6 lay mau 1a 8kHz,
d6 1a sy giam bot dang ké dé tbc do 1iy mau duoc yéu cau cho tin hiéu 4m thanh 1300
t61 thiéu 12 40kHz.

Fig.13b minh hoa biéu d6 gian lugce bo giai mad m& rong bang thong twong ung.
B giai mi bao gém bd don kénh dong bit 1320. BJ tach kénh dong bit 1320 trich tin
hiéu dau vao cho bo gidi ma 16i 1322 va tin hiéu dau vao cho bd giai ma theo tham s6
1324. B§ giai ma 16i xuat ra tin hidu co, trong vi du néu trén, téc do lay mau 1a 8kHz
va, do d6, bang thong 1a 4kHz trong khi, ddi vé6i su khoi phuc bang théng hoan toan,
tin hiéu ddu ra cia b khdi phuc tin sé cao 1330 phai 1a tai 20kHz yéu cau tbc do ldy
mau it nhét 13 40kHz. Dé thuc hién tinh kha thi nay, bd xir 1y gidi mé ¢ chirc nang cla
bo 14y miu ting 1325 va gian loc 1326 dugc yéu ciu. Bo khoi phyc thn s6 cao 1330

sau d6 nhan tin hiéu tan sb thap duogc phan tich tan s& duoc phat ra boi gian loc 1326
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va khoéi phuc pham vi tan sb duoc x4ac dinh bﬁng bd loc thong cao 1304 cua Fig.13a su
dung su biéu dién theo tham sb cua bang tan sb cao. Bo khoi phuc tan sd cao 1330 ¢6
c4c chirc ndng khac nhau nhu tai tao pham vi tan s phia trén sir dung pham vi ngudn
trong pham vi tin s thép, diéu chinh duong bao phd, chirc ning bd sung nhifu 4m va
chirc nang dua séng hai bi thiéu vao trong pham vi tin sb phia trén va, néu dugc 4p
dung va tinh toan trong b ma hda cia Fig.13a, hoat dong loc nghich dao dé tinh toan
v6i thue té 13 pham vi tan s6 cao hon thudong khong c¢6 4m nhu khoang tan sb thip
hon. Trong HE-AAC, song hai khuyét duoc tai tong hop trén phia bd gidi ma va dugce
dit chinh xac & giita bang khéi phuc. Vi thé, tht ca cac dudng séng hai bi thiéu da
duoc x4c dinh trong bang khéi phuc nhat dinh khong dwoc dat tai céc gid tri tan s6 tai
d6 ma tai d6 chung da dugc dat trong tin hi€u ban dau. Thay vao do, nhiitng duong
séng hai bi thidu nay duoc dit tai cic tan sd trong trung tAm cta biang nhét dinh. Do
vay, khi duong séng hai bi thiéu trong tin hiéu ban dAu duoc dit rat gin bién bang khoi
phuc trong tin hiéu ban dAu, 131 trong tin s duoc dua vao bang viéc dit dudng séng
hai bi thiéu trong tin hiéu da duoc khdi phuc tai trung tim ciia bang gan t6i 50% bing

khoi phuc riéng, ma tham s6 dugc tao ra va dugc truyen cho no.

Hon nita, mic dit bd ma héa 18i am thanh dién hinh hoat dong trong mién phé,
tuy nhién bd gidi ma 16i tao ra tin hi¢u mién thoi gian cai ma sau do, mot 1an nira, dugc
chuyén déi thanh mién phd béi chirc niang bang bd loc 1326 . Didu nay dan dén cac do
tr& xtr Iy bd sung, c6 thé dua céc thanh phan la do viéc xtr 1y trudce sau 1a tha nhét bién
ddi tir mién phé thanh mién tAn sd va mdot 1an nita bién dbi cu thé thanh mién tan sb
khéc, va tAt nhién, diéu nay ciing yéu cu lugng dang ké viéc tinh toan phirc tap va boi
ngudn dién, ma cu thé 13 vAn dé khi c6ng nghé md rong bang thong duge Gmg dung
trong cac thiét bi di dong nhu dién thoai di dong, may tinh bang hodc mdy tinh x4ch

tay, v.v..

Mac du mét sd khia canh dd duoc md ta trong pham vi clia thiét bi ma héa hoic
giai ma, r0 rang rang cac khia canh ndy ciing biéu dién su md ta ctia phuong phap
twong ng, trong d6 khbi hodc thiét bi twong ung véi budc phwong phap hoic déu hiéu
ctia budc phuong phéap. Tuong tu, cic khia canh dugc mo ta trong pham vi cua budc
phuong phap ciing biéu dién su m6 ta ctia khéi hoic muc hodc dau hiéu twong ting cua

thiét bi tuong ung. Mot sé hodc tat ca cac budc phuong phép c6 thé dugc thuc hién boi
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(hodc st dung) thiét bi phin ctmg, nhu vi dy, bd vi xir 1y, mdy tinh c6 thé 1ap trinh
hodc mach dién tr. Theo mot s6 phuong an, mot s6 mot hodc nhiéu budc phuong phap

quan trong nhét ¢6 thé dugc thuc hién bai thiét bi nhu vay.

Phu thudc vao céac yéu cau thuc hién nhét dinh, cac phuong 4n cua sang ché c6
thé dwoc thuc hién trong phan ctng hodc trong phin mém. Phuong 4n c6 thé duoc
thuc hién str dung moi vat ghi luu trit khong tam thoi nhu vat ghi luu trt k§ thuét s6,
vi du, dia mém, & dia cimg (Hard Disk Drive - HDD), DVD, Blu-Ray CD, ROM,
PROM, va EPROM, EEPROM hoc b nhé FLASH, c6 cAc tin hiéu diéu khién c6 thé
doc dugc bing dién duge luu trir trén d6, ma két hop (hodc c6 thé két hop) véi hé
théng mdy tinh c6 thé 1ap trinh dugc sao cho phuwong phép tuong Gng dugc thuc hién.
Do do, vét ghi Iuu trit dang sb ¢6 thé doc duoc bang may tinh.

Moét sé phuong 4n theo séang ché bao gdm vat mang dit liéu c6 cac tin hiéu diéu
khién ¢6 thé doc duoc bing dién tir, ma c6 kha ning két hop véi hé thong may tinh c6
thé 14p trinh duge, sao cho mot trong sb cac phuong phap duge md ta & ddy dugc thuc
hién.

Noi chung, cac phuong &n cia sang ché c6 thé dugc thuc thi nhu san phdm
chuong trinh may tinh véi ma chwong trinh, m3 chuong trinh ¢6 hiéu lyc dé thuc thi
mot trong cac phuong phép khi san pham chuong trinh may tinh chay trén may tinh.

Vi du, ma chuong trinh c6 thé duoc luu trit trén vat mang cd thé doc dugc béng may.

Céac phuong an khac bao gbm chuong trinh may tinh dé thuc hién mot trong cac

phuong phéap dugc mé ta & dy, duge luu trit trén vat mang co thé doc dugc bang may.

N6i cach khéac, do d6, phuong an ctia phuong phép theo sang ché 13, chuong trinh
may tinh c6 ma chuong trinh dé thuc hién mot trong sb cac phuong phép dugc mo ta &

day, khi chuong trinh may tinh chay trén may tinh.

Do d6, phuong an nita cua phuong phép theo sang ché 13, vat mang dit liéu (hodc
vat ghi luu trit s6, hoidc vat ghi c6 thé doc dugc bang may tinh) bao gbm, da dugc ghi
lai trén d6, chuong trinh may tinh dé thuc hién mot trong cac phuong phéap dugc mo ta
& day. Vat mang dir ligu, vat ghi luu triv s6 hodc vat ghi duge ghi lai thuong la hitu

hinh va/hoac khong tam thoi.
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Do d6, phuong 4an nira clia phuong phép theo sang ché 13, dong dit liéu hodc
chudi céc tin hiéu biéu dién chuwong trinh may tinh dé thuc hién mot trong cac phuong
phap dugc mo ta & day. Vi du, dong dit liéu hodc chudi céc tin hiéu cé thé, vi du, dugc
tao cAu hinh dé duoc truyén théng qua sy két ndi truyén thong dit liéu, vi dy, thong

qua lién mang.

Phuong én khéc gbm c6 cac phuong tién xir 1y, vi du méy tinh, hodc thiét bi 16gic
1ap trinh dugc, duoc tao cAu hinh dé hoac duoc 1am thich tng dé thyc hién mot trong

s6 cac phuong phap duge mo ta & day.

Phuong én khac bao gbdbm may tinh c6 chuong trinh mdy tinh dwoc cai dat trén

may tinh dé thuc hién mot trong sb cac phwong phap dugc mo ta ¢ déy.

Phuong an khéac theo sang ché gdm c6 thiét bi hoic hé théng dugc tao céu hinh
dé truyén (vi du, béng dién tir hodc quang hoc) chuong trinh may tinh dé thuc hién mot
trong cac phuong phap dugc mod ta & day dén bd thu. Vi du, bd thu c6 thé 12 may tinh,
thiét bi di dong, thiét bi nhé hodc twong tw. Thiét bi hodic hé théng c6 thé, vi du, gom

c6 may chu tap tin dé truyén chuong trinh may tinh dén bo nhén.

Trong mdt sd phwong én, thiét bi 16gic c6 thé lap trinh duoc (vi du, mang cong
c6 thé 1ap trinh dugc dang trudng) co thé dugc sir dung dé thuc hién mot s6 hodc tat ca
cac chirc niing ctia cac phuong phap duoc md ta & day. Theo mot s6 phuong 4n, mang
céng 1ap trinh dugc dang truong co thé két hop v6i b vi xtr ly dé thuc hién mot trong
s6 cac phuong phép dugc md ta & day. Thong thuong, cac phuong phap duge uu tién

thyc hién boi thiét bi phan cing bat ky.

Céc phuong 4n duge md ta bén trén chi mang tinh minh hoa cho cac nguyén Iy
cta sang ché. Can hiéu ring céc su bién thé va bién d6i cua cac phuong an va cac chi
tiét dugc mo ta & day sé 13 10 rang ddi véi ngudi co trinh do trong linh vuc k¥ thuat
twong ting. Do d6, muc dich 12 bi gidi han boi pham vi clia céc diém yéu cau bao hd
sép dua ra du6i day va khong bi gi6i han boi cac chi tiét cu thé dugc biéu dién bang

cach mo ta va giai thich cia cac phuong 4n & day.
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YEU CAU BAO HO
1. B giai ma am thanh dé tao ra tin hiéu 4m thanh dugc ning cao tir tin hiéu &m thanh
d4u vao, trong d6 tin hiéu &m thanh dugc nang cao bao gdm cac gia tri phd cho céc
ving phd nang cao, cic gié tri phd cho cac ving phé nang cao khong nam trong tin

hiéu 4m thanh dau vao, bd giai ma 4m thanh bao gom:

bd 4nh xa duoc tao cau hinh dé anh xa viing pho nguon cta tin hi¢u &m thanh dau
vao dén vung dich trong viing phd ning cao, vung pho nguon bao gom vung dién day
nhiéu 4m; va

bo dién day nhidu 4m duoc tao cau hinh dé tao ra cac gid tri nhiéu 4m tha nhat
cho ving dién diy nhidu 4m trong ving pho nguon cua tin hi¢u am thanh dau vao va
dé tao ra cac gia tri nhiéu Am thir hai cho ving nhiéu 4m trong ving dich, trong d6 cac
gi4 tri nhiu 4m thir hai dugc giai twvong quan tir cac gid tri nhiéu 4m thir nhat,

trong d6 b dién day nhiéu am dugc tao cau hinh dé:

nhan biét ving dién day nhiéu &m bao gom céc gia tri nhiéu 4m thir nhat trong tin
hiéu 4m thanh dau vao;

sao chép it nhat ving ctia tin hiéu am thanh dau vao dén ving dém 6 ngudn, vung
bao gom vung pho ngudn; va

thay thé céc gia tri nhiéu &m thr nhat trong ving dém 6 nguon nhu dugc nhan
bict bdi cac gia tri nhiéu 4m doc 1ap; va

trong d6 b anh xa duge tao cau hinh dé anh xa ving dém 6 nguon bao gdm gia
tri nhidu 4m duoc giai twong quan dén vung dich.
2. B giai ma 4m thanh theo diém 1,

trong d6 tin hiéu 4m thanh dau vao la tin hiéu dugc ma hoa bao gébm céc tham so6
dién day nhiéu am cho ving ph6 nguén cua tin hiéu 4m thanh dau vao,

trong d6 bo dién day nhi€u am duge tao ciu hinh dé tao ra cic gid tri nhiéu &m
thr nhat st dung cac tham so dién day nhidu 4m va dé tao ra céc gia tri nhiéu 4m thu
hai str dung thong tin nang luong trén céc gia tri nhiéu 4&m tht nhat.

3. B giai md 4m thanh theo diém 1,
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trong d6 bd dién day nhiu &m dugce tao cAu hinh dé do thong tin ning lugng trén
c4c gia tri nhiéu 4m dugc giai twong quan va thong tin ndng luong trén cac gia tri
nhidu am thir nhat va dé dinh ti 16 cac gia tri nhiéu &m dugc giai twong quan st dung
gi4 tri dinh ti 1 dugc suy ra tir thong tin nang luong trén céc gid tri nhiéu 4m duoc giai

twong quan va thong tin nang lugng trén cac gia tri nhifu 4m tht nhét.
4. B giai ma 4m thanh theo diém 1,

trong d6 bd dién ddy nhidu &m dugc tao cau hinh de tao ra cac gia tri nhiéu 4m
thir hai theo sau thuét toan ctia bd anh xa hodc dé tao ra cic gia tri nhiéu Am thr nhat

va tht hai theo sau thuét toan cia bd anh xa.
5. BO giai m4 4m thanh theo diém 1,
trong d6 bo anh xa dugc tao cAu hinh dé anh xa ving nguén dén vung dich, va

trong d6 bd didn day nhidu 4m dugc tao cAu hinh dé thuc hién dién day nhiéu am
trong cac ving phd bang cich tao ra céc gid tri nhidu 4m thir nhat sir dung dién day
nhidu 4m va cac tham s dién ddy nhidu 4m duoc truyén dén trong tin hiéu am thanh
dAu vao nhu thong tin phu, va dé thyc hién dién dy nhidu am trong ving dich dé tao

ra c4c gi4 tri pho thi hai sir dung thong tin nang lugng trén cac gia tri phd thir nhét.
6. B giai ma am thanh theo diém 1, bd giai ma Am thanh con bao gém:

b6 didu chinh dudng bao dugc tao ciu hinh dé diéu chinh c4c gié tri nhiu am thit
hai trong ving phd nang cao st dung thong tin duong bao phd nam trong tin hiéu am
thanh d4u vao nhu thong tin phuy.
7. B giai mi am thanh theo diém 1,

trong d6 bo dién ddy nhidu am duoc tao cAu hinh dé chi st dung thong tin phu
ca tin hiéu 4m thanh diu vao dé nhan biét cac vi tr phd cho su dién day nhiéu am,
hodc

trong d6 bd dién day nhidu 4m dugc tao cAu hinh dé phan tich ddc diém thoi gian
hozc phd ctia tin hiéu &m thanh dau vao co6 hodc khong c6 céac gia tri phd trong ving
dién diy nhidu 4m dé nhan biét cac vi tri phd cho sy dién day nhiéu am.

8. BO giai ma 4m thanh theo diém 1,
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trong d6 bd dien day nhiéu 4m duoc tao cau hinh dé nhan biét cac vi tri nhi¢u 4am
st dung vécto nhan biét bao gdm cac muc cho céac vi tri pho chi trong vung phd nguon,

hodc bao gdm cac muc cho céc vi tri phé trong ving phd ngudn va trong viing dich.
9. BO giai mi am thanh theo diém 1,

trong d6 bo dién day nhiu am dugc tao cAu hinh dé sao chép, trong thuét toan
sao chép, phan phd day dt cua tin hi¢u 4m thanh dAu vao hodc phin phé day du cua tin
hiéu 4m thanh dau vao trén tan sd bién dién ddy nhifu 4m nhin chung c6 thé sir dung
boi bo 4nh xa cho ving dém 6 ngudn va dé thuc hién thuét toan thay thé trén ving

dém 6 nguon day du, hodc

trong d6 bd dién déy nhidu 4m dugc tao ciu hinh dé sao chép, trong thuét toan
sao chép, chi vung phé cua tin hiéu am thanh dau vao duoc nhan biét bdi mot hoic
nhiéu bod dinh danh ngué)n cu thé cho vung nguén s& dugc sir dung bdi bo anh xa cho
vung dich, trong d6 vung dém 0 ngudn riéng 1¢ duoc st dung cho mdi thuat todn anh
xa riéng 1é khéc nhau.
10. BO gi4i m3 4m thanh theo diém 1,

trong d6 bd anh xa duoc tao cAu hinh dé thuc hién thuét toan dién déy khoang
trbng dé tao ra ving dich, trong d6 bd giai ma 4m thanh con bao gbm:

bo giai ma am thanh mién phé duoc tao chu hinh dé tao ra su biéu dién duoc giai
m3 thtr nhét cta tap hop tht nhat gdm céc phin phd thi nhat, sy bicu dién duoc giai
ma thir nhat bao gdbm do phén giai phd thir nhat;

bd giai ma theo tham s6 dugc tao cau hinh dé tao ra sy biéu dién duoc giai ma
tht hai cta tap hop thtr hai gbm c4c phan phd thtr hai bao gbm do phan giai phd tha
hai thip hon d6 phén giai phd thir nhat;

bd tai tao tAn sd duogc tao cdu hinh dé tai tao phén phé thir hai dugc khoi phuc
bao gdm d6 phan giai phé thtr nhét st dung phan phd tha nhét va thong tin dudng bao
phd cho phan phd th hai duge khdi phuc; va

bd chuyén dbi thoi gian phé dugc tao cau hinh dé chuyén dbi su biéu dién dugc

giai mi thi nhat va phan phd thir hai dugc khéi phuc thanh sy biéu dién thoi gian,
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trong d6 bd anh xa va b dién déy nhiéu 4m it nhit ndm mot phén trong bQ tai tao

tan sd.
11. B gisi m 4m thanh theo diém 10,

trong d6 bd giai ma dm thanh mién phd dugce tao cAu hinh dé xuét ra chudi khung
duoc giai ma cua céc gia tri phé, khung dugc gidi ma 1a su biéu dién duoc gidi ma tha
nhét, trong d6 khung duoc giai méa bao gbm céac gia tri phé cho tip hop thu nhét gdm
c4c phén phb thir nhét va céc chi sé bang 0 cho cho tap hop thir hai gbm céc phan phd
thir hai,

trong d6 bd giai ma am thanh con bao gbm bd td hop dé t6 hop cac gia tri phd
duoc tao ra boi bd tai tao tan sd cho tap hop thu hai gdm c4c phan phé thir hai va cac
gia tri phd ctia tap hop tha nhét gdbm cac phan phé thir nhét trong bang khdi phuc dé
thu dugc khung phd dugc khoi phuc bao g0m céc gid tri phé cho tap hop thit nhét gdm
céc phan phd thir nhat va tp hop thit hai gdm cac phan pho thir hai; va

trong dé bo chuyén dbi pho-thoi gian duge tao chu hinh dé chuyén d6i khung phd
dugc khoi phuc thanh sy biéu dién thoi gian.
12. B giai m3 4m thanh theo diém 1,

bd giai ma am thanh con bao gbm:

dbi v6i ving dich, sy nhan biét ving phd ngudn, va

trong d6 bo anh xa dugc tao céu hinh dé luya chon ving phd ngudn str dung sy
nhan biét ving phd ngudn va dé anh xa ving phd ngudn duge lua chon dén ving dich.
13. Phuong phap gidi ma am thanh dé tao ra tin hiéu &m thanh dugc ning cao tir tin
hiéu 4m thanh dau vao, trong d6 tin hiéu am thanh dugc nang cao bao gbm céc gia tri
phd cho céc ving phd nang cao, cac gia tri phd cho céc ving phd nang cao khong nam
trong tin hi¢u 4am thanh d4u vao, phuong phép giai mi 4m thanh bao gbm:

4nh xa ving phd ngudn cta tin hiéu am thanh diu vao dén ving dich trong vang
phd nang cao, ving phd ngudn bao gbm ving dién day nhiéu am; va

tao ra cac gia tri nhiéu &m thtr nhét cho ving dién ddy nhiéu 4m trong ving phd

nguodn cta tin hiéu &m thanh dau vao va tao ra cac gia tri nhiéu am tht hai cho ving
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nhidu Am trong ving dich, trong d6 céc gi tri nhiéu 4m thir hai dugc gidi twong quan
tir c4c gié tri nhidu 4m th nhét,

trong do tao ra bao gdm:

nhan biét ving dién diy nhiéu am bao gdm céc gi4 tri nhi€u 4m thtr nhéit trong tin
hiéu 4m thanh déu vao;

sao chép it nhét ving ctia tin hiéu 4m thanh dAu vao dén ving dém 6 ngudn, ving
bao gom ving phd ngudn; va

thay thé cac gia tri nhiéu am thar nhét trong ving dém 6 ngudn nhu dugce nhén
biét béi cac gia tri nhifu 4m doc 1ap; va

trong d6 anh xa bao gbm 4anh xa ving dém 6 ngudn bao gdm cac gia tri nhiéu 4m
duoc giai twong quan dén ving dich.
14. Hé théng xir Iy tin hiéu m thanh, hé théng bao gom:

bd ma hoa duoc tao cAu hinh dé tao ra tin hiéu dugc ma héa; va

thiét bi bd giai ma am thanh dé tao ra tin hiéu 4m thanh duoc nang cao tir tin hi¢u
4m thanh du vao, trong d6 tin hiéu am thanh dugc nang cao bao gdm cac gia tri phd
cho cac ving phd nang cao, cc gia tri phd cho ving phd nang cao khong nam trong
tin hiéu Am thanh diu vao, bd giai ma am thanh bao gom:

bo anh xa dugc tao cAu hinh dé anh xa vung phé nguén cua tin hiéu 4m thanh dau
vao dén vung dich trong ving phd nang cao, ving phd ngudn bao gbm ving dién day
nhiéu 4m; va

bo dién dﬁy nhiéu 4m duoc tao cAu hinh dé tao ra cac gid tri nhidu 4m thir nhét
cho ving dién day nhidu 4m trong ving phd ngudn ctia tin hiéu am thanh dau vao va
dé tao ra cac gia tri nhiu 4m thtr hai cho vung nhiéu 4m trong vung dich, trong d6 cac
gia tri nhiéu 4m tht hai duoc giai twong quan tr cac gia tri nhiu 4m thir nhat,

trong d6 bo dién day nhidu 4m dugc tao céu hinh dé:

nhan biét ving dién day nhiéu 4m bao gdm céc gia tri nhiéu &m thir nhét trong tin

hiéu 4m thanh dau vao;
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sao chép it nhat ving cta tin hiéu am thanh du vao dén ving dém 6 ngudn, ving
bao gdm viing ph6 ngudn; va

thay thé cac gia tri nhiu am thar nhét trong ving dém 6 ngudn nhu dugc nhan
biét boi cac gia tri nhifu 4m ddc lap; va

trong d6 bo anh xa dugc tao cAu hinh dé 4nh xa vung dém 6 nguﬁ”)n bao gém cac
gi4 tri nhiéu am dugc giai twong quan dén vung dich,

trong d6 tin hiéu dugc ma hoa phai trai qua sy xt ly dé tao ra tin hiéu &m thanh
d4u vao trong bd giai ma am thanh.
15. Phuong phép xur Iy tin hiéu am thanh, phuong phép bao gbm:

tao ra tin hiéu dugc mi hoa tir tin hiéu 4m thanh; va

phuong phap giai ma &m thanh dé tao ra tin hiéu 4m thanh dugc ning cao tir tin
hiéu 4m thanh dau vao, trong d6 tin hiéu &m thanh dugc nang cao bao gém cac gié tri
phd cho cac ving phd nang cao, céc gié tri phd cho céc ving phd nang cao khong nam
trong tin hi¢u 4m thanh dau vao, phuong phap gidi ma 4m thanh bao gbm:

4nh xa ving phd ngudn ctia tin hiéu am thanh dau vao dén vung dich trong ving
phd nang cao, ving phd ngudn bao gbm ving dién day nhiéu 4m; va

tao ra c4c gid tri nhidu 4m thw nhét cho ving dién day nhiéu am trong ving phd
ngu(‘?)n cua tin hiéu 4m thanh dau vao va dé tao ra cac gid tri nhiu 4m tht hai cho ving
nhidu 4m trong ving dich, trong d6 cAc gi4 tri nhiéu am thtr hai duge giai tuong quan
tir cac gid tri nhiéu 4m tht nhét,

trong d6 tao ra cac gia tri nhiu 4m thi hai bao gbm:

nhén biét ving dién day nhi€u &m bao gbm céc gié tri nhi€u am thir nhét trong tin
hiéu 4m thanh dau vao;

sao chép it nhat ving cta tin hiéu 4&m thanh d4u vao dén ving dém 6 ngudn, ving
bao gom ving phd ngudn; va

thay thé cac gid tri nhidu 4m tha nhét trong ving dém 6 ngudn nhu duoc nhan

biét bdi cac gia tri nhiéu am doc lap; va
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trong d6 4nh xa bao gom 4nh xa ving dém 6 nguon bao gom céc gid tri nhiéu am

duogc gidi tuong quan dén ving dich,

trong d6 tin hiéu duge ma hoa phai trai qua su xit Iy dugc dinh trude dé tao ra tin

hiéu 4m thanh déu vao trong phuong phap giai ma 4m thanh.

16. Vat ghi luu trit s6 khong tam thoi ¢6 chuong trinh may tinh duge luu trit trén do dé
thuc hién, khi chuong trinh méay tinh dugc chay boi may tinh hodc bo xir ly, phuong
phap giai ma am thanh dé tao ra tin hiéu 4m thanh duoc ning cao tir tin hi¢u am thanh
dau vao, trong d6 tin hiéu &m thanh duoc nang cao bao gbm cac gia tri phd cho céc
vung phé nang cao, cac gia tri phd cho céc ving phd nang cao khong nim trong tin
hiéu 4m thanh dau vao, phuong phdp giai md am thanh bao gom:

4nh xa ving phd ngudn cua tin hiéu 4m thanh du vao dén ving dich trong ving
phd nang cao, ving phd ngudn bao gébm ving dién ddy nhiéu am; va

tao ra cac gia tri nhiéu am tha nhit cho ving dién day nhifu Am trong ving phd
ngudn cua tin hiéu am thanh dAu vao va dé tao ra cac gié tri nhidu Am thi hai cho ving
nhiéu 4m trong vung dich, trong d6 cac gia tri nhiéu 4m thr hai dugce giai tuong quan
tir cac gid tri nhiu 4m th nhét,

trong d6 tao ra cac gia tri nhiéu am thir hai bao gbm:

nhan biét ving dién ddy nhidu 4m bao gbm cac gia tri nhiu &m thir nhét trong tin
hiéu am thanh dau vao;

sao chép it nhét ving cla tin hiéu &m thanh du vao dén vimg dém 6 ngudn, ving
bao gbm ving phd ngudn; va

thay thé cac gi4 tri nhiu am thu nhét trong ving dém 06 ngudn nhu duoc nhan
biét boi cac gia tri nhidu am doc 1ap; va

trong d6 anh xa bao gbm anh xa ving dém 6 ngudn bao gdm cac gia tri nhiéu 4m
duogc giai tuong quan dén vung dich.
17. Vat ghi luu trit s6 khong tam thoi ¢ chuong trinh méy tinh dwoc luu trit trén do6 dé
thuc hién, khi chuong trinh may tinh duge chay béi may tinh hodc bo xtt 1y, phuong
phép xt 1y tin hiéu 4m thanh, phuong phap bao gbm:
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tao ra tin hiéu dugc ma hoéa tur tin hi¢u 4m thanh; va

phuong phap gidi ma am thanh dé tao ra tin hiéu 4m thanh dugc ning cao tir tin
hiéu am thanh du vao, trong d6 tin hiéu am thanh dugc nang cao bao gém cac gia tri
phé cho cac ving phd nang cao, cac gia tri phd cho cac ving pho nang cao khong nim

trong tin hiéu &m thanh dau vao, phurong phap giai ma 4m thanh bao gbm:

4nh xa vung phd ngudn cua tin hiéu &m thanh dau vao dén vung dich trong vung

phd nang cao, ving pho ngudn bao gom viung dien day nhieu am; va

tao ra cac gia tri nhiéu Am tht nhét cho ving dién day nhiéu 4m trong ving phd
nguodn cua tin hiéu 4m thanh dau vao va deé tao ra cac gia tri nhiéu 4m tht hai cho ving
nhiéu 4m trong ving dich, trong d6 céc gia tri nhiéu am thir hai dugc giai tuong quan
tir cac gié tri nhiu &m tha nhat,

trong do tao ra cac gia tri nhiéu 4m thir hai bao gém:

nhén biét ving dién day nhiu 4m bao gdm cac gia tri nhiéu 4m thir nhat trong tin

hiéu 4m thanh dau vao;

sao chép it nhat ving ctia tin hiéu 4m thanh dau vao dén ving dém 6 ngudn, vung

bao gom vung pho ngudn; va

thay thé cac gid tri nhiu am th(r nhat trong ving dém 6 ngudn nhu dugc nhén
biét bdi cac gia tri nhiéu &m doc lap; va

trong d6 4nh xa bao gdm anh xa ving dém 6 nguon bao gom cac gia tri nhiéu 4m

duogc giai trong quan dén ving dich,

trong d6 tin hiéu duge ma hoa phai trai qua sy xt ly duoc dinh trude dé tao ra tin
hiéu am thanh dau vao trong phuong phép giai méd am thanh dé tao ra tin hiéu &m
thanh dugc nang cao.
18. B6 giai ma am thanh dé tao ra tin hiéu am thanh dugc nang cao tr tin hiéu dm
thanh dau vao, trong d6 tin hiéu &m thanh dugc nang cao bao gdm céac gia tri phd cho
cac ving phd nang cao, cac gia tri phd cho ving phd nang cao khong nim trong tin

hiéu 4m thanh dau vao, bd giai ma am thanh bao gom:
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bd anh xa duoc tao cAu hinh dé 4nh xa vung phé ngué)n cua tin hiéu 4m thanh dau
vao dén ving dich trong ving phd nang cao, ving phd ngudn bao gém ving dién day
nhiéu 4m; va

bd dién day nhidu 4m dugc tao cAu hinh @ tao ra céc gia tri nhiu &m tha hai cho
vung nhiéu 4m trong vung dich, trong d6 cac gia tri nhiéu 4m tht hai dugc giai tuong
quan tir céc gia tri nhi€u 4m thir nhét trong Vl‘mg phd ngudn,

trong d6 bd dién ddy nhiéu am duoc tao chu hinh dé:

nhén biét cac gi4 tri nhiéu &m tha nhét trong ving phd ngudn;

sao chép it nhat viing ctia tin hiéu 4m thanh dAu vao dén ving dém 6 ngudn, ving
bao gdm ving phd ngudn; va

thay thé cac gia tri nhiéu am thir nhét trong ving dém 6 ngudn nhu duge nhan
biét boi cac gia tri nhiéu 4m doc 1ap; va

trong d6 bg anh xa dugc tao cAu hinh dé anh xa viung dém 6 nguén bao gém cac
gi4 tri nhiéu am dugc giai twong quan dén vung dich.
19. Phuong phéap giai ma am thanh dé tao ra tin hiéu 4m thanh dugc ning cao tir tin
hiéu 4m thanh du vao, trong d6 tin hiéu am thanh duoc nang cao bao gbm céc gia tri
phd cho ving phd nang cao, cic gia tri phd cho cac ving phd nang cao khong nam
trong tin hiéu 4&m thanh dau vao, phuong phap bao gdm:

4nh xa ving phd ngudn ctia tin hiéu am thanh diu vao dén vung dich trong vung
phd nang cao, ving phé ngudn bao gbm ving dién ddy nhiéu am; va

tao ra cac gid tri nhiéu am thr hai cho vung nhiéu 4m trong vung dich, trong dé
cAc gia tri nhidu am thw hai dugc giai twong quan tir c4c gia tri nhidu 4m thi nhit trong
ving ngudn,

trong d6 tao ra bao gom:

nhan biét cac gié tri nhidu am tha nhét trong tin hiéu Am thanh dau vao;

sao chép it nhat ving ctia tin hiéu 4m thanh diu vao dén ving dém 6 ngudn, ving

bao gdm vung pho ngudn; va
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thay thé céc gid tri nhiéu Am thir nhét trong ving dém 6 ngudn nhu dugc nhan
biét boi cac gia tri nhidu am doc lap; va

trong d6 anh xa bao gbm anh xa ving dém 6 ngudn bao gdm cac gia tri nhiéu 4m
duoc giai tuong quan dén ving dich.
20. Vat ghi luu trit s6 khong tam thdi ¢6 chuong trinh may tinh duge luu trit trén do dé
thuc hién, khi chuong trinh may tinh duge chay boi may tinh hodc bo xit ly, phuong
phéap gidi ma &m thanh dé tao ra tin hiéu 4m thanh dugc ning cao tir tin hi¢u &m thanh
dau vao, trong d6 tin hiéu am thanh dugc néng cao bao gbm céc gia tri phé cho viing
phd nang cao, céc gia tri phé cho cac viing phd nang cao khong ndm trong tin hiéu 4m
thanh dau vao, phuong phap gidi ma 4m thanh bao gbm:

4nh xa ving phd ngudn cla tin hiéu 4m thanh diu vao dén vung dich trong ving
pho nang cao, ving phd ngudn bao gbm ving dién day nhiéu am; va

tao ra cc gia tri nhiéu 4&m tht hai cho vung nhiéu 4m trong vung dich, trong do6
cac gia tri nhiéu am th{r hai dugc giai twong quan tir cac gia tri nhidu am tha nhét trong
ving phd ngudn,

trong d6 tao ra bao gom:

nhan biét cac gia tri nhiu 4m tht nhét trong tin hiéu &m thanh dau vao;

sao chép it nhit ving cla tin hiéu 4m thanh d4u vao dén ving dém 6 ngudn, ving
bao gbém ving phd ngudn; va

thay thé cac gia tri nhidu am tht nhét trong vung dém 0 nguén nhu dugc nhdn
biét boi cac gia tri nhiéu &m doc 1ap; va

trong d6 anh xa bao gbm 4anh xa ving dém 6 ngudn bao gbm cac gia tri nhiéu 4m
dugc giai tuong quan dén ving dich.
21. Hé théng xu 1y tin hiéu am thanh, h¢ théng bao gdm:

bo ma hoa duoc tao cAu hinh dé tao ra tin hiéu duoc mi héa; va

bd giai ma am thanh dé tao ra tin hiéu &m thanh dugc ning cao tir tin hiéu am

thanh dau vao, trong d6 tin hiéu 4m thanh dwoc nang cao bao gbm céc gia tri phd cho
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c4c ving phd nang cao, cic gia tri phod cho ving pho néng cao khong nam trong tin

hiéu 4m thanh dau vao, bd gidi ma am thanh bao gbm:

bd anh xa dugc tao cau hinh dé anh xa vung pho nguoén cua tin hi¢u am thanh dau

vao dén viing dich trong ving pho nang cao; va

bd dién day nhidu 4m dugc tao cAu hinh dé tao ra céc gia tri nhiéu am tha hai cho
vung nhiéu 4m trong vung dich, trong dé céc gia tri nhiéu 4m tht hai dugc giai twong

quan tir céc gia tri nhiéu am thtr nhét trong ving phd ngudn,

trong d6 bd dién dy nhidu Am dugc tao cau hinh dé:

nhan biét cac gia tri nhidu 4m th{r nhét trong ving phd ngudn;

sao chép it nht ving ctia tin hiéu am thanh du vao dén ving dém 6 ngudn, ving
bao gdm ving phd ngudn; va

thay thé cac gia tri nhiéu am tht nhét trong ving dém 6 ngudn nhu duge nhan
biét boi cac gia tri nhiéu am doc 1ap; va

trong d6 bd anh xa duoc tao cAu hinh dé anh xa ving dém 6 ngudn bao gdm cac
gi4 tri nhiéu 4m duoc giai tuvong quan dén vung dich, va

trong d6 tin hiéu dugc ma hoa phai trdi qua sy xr ly dé tao ra tin hiéu &m thanh
dau vao trong bd gidi ma 4m thanh.
22. Phuong phap xu Iy tin hiéu 4m thanh, phuong phap bao gbm:

tao ra tin hiéu dugc ma hoa tir tin hiéu 4m thanh; va

phuong phap gidi ma am thanh dé tao ra tin hiéu 4m thanh dugc nang cao tir tin
hiéu 4m thanh dau vao, trong d6 tin hiéu 4&m thanh dugc nang cao bao gém cac gia tri
phé cho ving phé nang cao, cac gia tri phd cho céc ving phd nang cao khong nam
trong tin hi¢u 4m thanh dau vao, phuong phap giai ma 4m thanh bao gbm:

4nh xa ving phd nguon cua tin hi¢u &m thanh d4u vao dén vung dich trong ving
phd nang cao; va

tao ra cc gia tri nhiéu 4m th hai cho ving nhiéu 4m trong vung dich, trong d6
cac gia tri nhiéu Am th{r hai dugc giai tuong quan tir cac gid tri nhiu am thtr nhét trong

vung nguon,
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trong d6 tao ra bao gdm:

nhan biét céc gia tri nhidu 4m thir nhat trong tin hiéu 4m thanh dau vao;

sao chép it nht ving ctia tin hiéu am thanh du vao dén ving dém 6 ngudn, ving
bao gdbm ving phd ngudn; va

thay thé cac gia tri nhidu am tha nhét trong ving dém 6 ngudn nhu duge nhéan
biét béi cac gid tri nhidu am doc 1ap; va

trong d6 4nh xa bao gdm 4anh xa ving dém 6 ngudn bao gdm cac gia tri nhiéu am
duoc giai tvong quan dén ving dich,

trong d6 tin hiéu duge ma hda phai trai qua su xit ly duge dinh trude dé tao ra tin
hiéu 4&m thanh dau vao trong phuong phap giai ma am thanh.
23. Vit ghi luu trit s6 khong tam thoi ¢6 chuong trinh may tinh dwgc luu trit trén d6 dé
thuc hién, khi chuong trinh m4y tinh dugc chay bdéi may tinh hodc bd xur 1y, phuong
phap xt 1y tin hiéu 4m thanh, phuong phép bao gom:

tao ra tin hiéu dugc ma hoa tir tin hi€u 4m thanh; va

phuong phap giai ma am thanh dé tao ra tin hiéu 4m thanh duogc nang cao tir tin
hiéu am thanh dau vao, trong d6 tin hiéu &m thanh duoc nang cao bao gdm céc gia tri
phd cho ving phd nang cao, cic gia tri phd cho cac ving phd nang cao khong nam
trong tin hiéu 4m thanh dau vao, phuong phap bao gbm:

4nh xa ving phd ngudn cia tin hiéu am thanh du vao dén vung dich trong ving
phd nang cao; va

tao ra cac gia tri nhiéu &m thir hai cho ving nhiéu 4m trong vung dich, trong d6
c4c gia tri nhiéu Am th hai duoc giai twong quan tlr cc gia tri nhiu 4m tht nhét trong
ving ngudn,

trong dé tao ra bao gom:

nhén biét cac gia tri nhidu 4m thur nhét trong tin hiéu 4m thanh dau vao;

sao chép it nhat ving ctia tin hiéu 4m thanh dAu vao dén ving dém 6 ngudn, ving

bao gom vung pho ngudn; va
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thay thé cac gia tri nhiéu am tht nhét trong ving dém 0 nguén nhu duge nhan
biét boi cac gia tri nhiéu am doc 1ap; va

trong d6 anh xa bao gbm anh xa viing dém 6 ngudn bao gbm cac gia tri nhiéu 4m
dugc gidi tuong quan dén vung dich,

trong d6 tin hiéu dugc ma hda phai trai qua su xir ly dugc dinh trude dé tao ra tin
hiéu am thanh dau vao trong phuong phap giai ma &m thanh dé tao ra tin hiu am

thanh dugc nang cao.
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