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(57) Séng ché dé cap dén bo xtr Iy sau 4m thanh va phwong phap xir Iy sau tin hiéu am
thanh, bd xir 1y trudc am thanh va phuong phéap xir 1y trudc tin hiéu am thanh, thiét bi va
phuong phap mai héa tin hiéu 4m thanh, thiét bj va phuong phap giai ma am thanh. Bo xir
1y sau 4m thanh (100) dé xtr 1y sau tin hiéu 4m thanh (102) c6 thong tin d6 khuéch dai tan
sO cao bién thién theo thot gian (104) nhu la thong tin phu bao goém: bo chlét Xuit bang
(110) dé chiét xuat bang tan cao (112) cta tin hiéu 4m thanh (102) va bang tan thap (114)
cua tin hiéu am thanh (102); bo xur Iy bang cao (120) dé thuc hién su cai bién blen thién
theo thoi gian cua bang tan cao (112) twong ung voi thong tin do khuéch dai tan so cao
bién thién theo thoi gian (104) dé thu duoc bing tan cao dugc xur ly (122); va bo t6 hop
(130) dé t6 hop bing tin cao dugc xir Iy (122) va bang tan thap (114). Ngoai ra, bd xir Iy
trudc duoc minh hoa.
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Linh vic k§ thuit dwoc dé cap

Sang ché @& cap dén viéc xir Iy Am thanh, va cu thé 1a xir Iy 4m thanh trong ngit

canh xu 1y trudc am thanh va xt ly sau 4&m thanh.
Tinh trang k¥ thuét ciia sang ché
Céc tiéng vang trude: Van dé che chin theo thoi gian

Céc gian loc truyén thdng dya trén cac bd mi héa cam quan nhu MP3 va AAC
duoc thiét ké cha yéu dé str dung hiéu Gmg cam quan che chin dong thoi, nhung ciing
phai ddi mit v6i khia canh theo thdi gian cta hién twong che: Nhiéu 4m duoc che véi
khoang thoi gian ngin trudc va sau qua trinh biéu dién tin hiéu che (hién twong che
trude va che sau). Hién tugng che trudc duoc quan sat trong khoang thoi gian dai hon
nhiéu so véi hién tuong che sau (theo thw tw 10,0-50,0mili gidy thay vi 0,5-2,0mili

giay, phu thudc vao mirc va khoang thoi gian cia mang che).

Do d6, khia canh theo thoi gian ctia budc che din dén mot yéu cau bo sung cho
so 6 mi hoéa cam quan: Pé dat duoc chat lugng ma hda rd rang theo cam quan, nhiéu

am luong tir hda cling khong dugce vugt qua ngudng dugce che phu thudce vao thoi gian.

Trén thuc té, yéu cau nay khong dé dat dugc dbi vé6i cac bd ma héda cam quan
do viéc sir dung phép khai trién tin hiéu quang phd cho phép lugng tir héa va ma hoa
c6 nghia 13 c4c 161 luong tir hoa duogc dua vao trong mién ndy s& lan ra theo thoi gian
sau su khoi phuc béi gian loc tdng hop (nguyén 1y bét dinh thoi gian/tin s6). DPbi voi
cac thiét ké gian loc dugc st dung rong rai (vi du nhu MDCT 1024 vach phé) tc 1a
nhidu 4m luwong tir hda c6 thé lan ra theo khoang thoi gian hon 40mili gidy tai tbc do
lay mau CD. Piéu nay s& dan dén cac van dé khi tin hiéu c6 thé dugc ma hoéa chira cac
thanh phin tin hiéu manh chi trong cac phin clia cira s6 gian loc phan tich, tirc 1a d6i
vOi cac tin hiéu tam thoi. Cu thé, nhidu 4m lugng tir hoa dugc lan ra trudce khi su bat

dAu cua tin hiu va trong cac trudng hop cuc bién cé thé vuot qua cac thanh phan ban
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dAu trong murc trong cac khoang thoi gian nhat dinh. Mot vi du ndi tiéng vé tin hiéu va
dap tGi han 13 ghi Am nhac catanhet trong d6 sau khi gidi ma cac thanh phan nhiéu 4m
dugc luong tr hoa lan ra trong thoi gian nhét dinh truéc “su thim nhap” cua tin hiéu
ban ddu. Vi du ndi tiéng nay thudng dugc biét dén nhu 1a “hién twong tiéng vang
trude”.

Do céc dic tinh cua hé thdng thinh gidc con ngudi, cac “tiéng vang trudc” duge
che chi khi khong c6 luong dang ké ciia nhifu 4m mi héa héa ton tai 1au hon khoang
2,0mili gidy trudce khi bt dau tin hiéu. Nguoc lai, nhiéu Am m3 héa s& dugc nhan nhu
thanh phn la tiéng vang trudc, tic 13 sy kién gidng nhu nhidu 4m ngén trude khi bat
du tin hiéu. Dé tranh cAc thanh phan la ndy, cAn phai chu ¥ duy tri cac dic tinh theo
thoi gian thich hop cia nhiéu 4m hugng tir héa sao cho ching van s& dap ng cc didu
kién che theo thoi gian. Véan dé tao dang nhiéu 4m theo thoi gian thuong 1am khé dat
dugc chat lugng tin hiéu cdm quan tbt tai cc téc do bit thép cho céc tin hiéu tam thoi
nhu nhac catanhet, dan chuéng, nhiéu tam giac, v.v.

Céc tin hiéu gibng tiéng vd tay: L6p t6i han vo cling clia cAc tin hiéu

Trong khi c4c tin hiéu chuyén tiép duoc dé cap trude cé thé khéi dong cac tiéng
vang trudc trong by ma hoa-gidi ma dm thanh cam quan, ching thé hién cac su thim
nhap don 1¢ riéng biét, tirc 13 6 mot khoang thoi gian t6i thidu nhit dinh cho dén khi
sy thdm nhép tiép theo xudt hién. Do d6, bd ma hoa cam quan cé thoi gian dé khoi
phuc tir viéc xir 1y sy tham nhap cubi cing va c6 thé, vi du, thu thap lai c4c bit du dé
dbi phé véi su tham nhdp tiép theo (xem “hd chira bit” dwgc mé ta & dudi) . Trai lai,
am thanh cua khén gia vd tay bao gdm chudi 6n dinh cac tiéng v0 cach déu day dic,
mdi tiéng vd 1a mot su kién chuyén tiép cta chinh né. Fig.11 thé hién hinh minh hoa
v& dudng bao theo thoi gian tan s6 cao cua tin hiéu tiéng v tay Am 1ap thé. Nhu c6 thé
thdy, thoi gian trung binh giita cac su kién vo tiép sau 13 ti thiéu dusi 10mili giay.

Do vy, céc tin hiéu tiéng vo tay va kiéu tiéng vo tay (nhu tiéng mua roi hoidc
tiéng phéo hoa) tao ra mot 16p rat khé dé giai ma cic tin hiéu ma phd bién trong rat
nhiéu ban ghi truc tiép. Piéu nay ciling ding khi str dung cdc phuong phap tham s6 cho
m3 hoéa lién két hai hodc nhiéu kénh [Hot08].

Céc phuong phéap théng thuong dé ma héa tin hiéu chuyén tiép
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T4p hop cac k§ thuat d3 duoc d& xudt dé tranh cac thanh phan la tiéng vang

trudc trong tin hi¢u duwgc ma hoa/gidi ma:
Dbiéu khién tiéng vang trude va ho chura bit

Mot cach dé ting d6 chinh x4c m3 hoéa d6i véi cac hé sb quang phd cia cira sb
gian loc trudc hét 13 che phan tin hidu tam thoi (cai goi 1a “didu khién tiéng vang
truée”, PEG1]). Do diéu nay 1am ting déng ké lugng bit can thiét cho viéc ma hoa ctia
céc khung nay, phuong phap nay c6 thé khong dugc 4p dung trong bd ma héa tbc do
bit 6n dinh. Pén mot muc do nhét dinh, cac bién thién cuc bd trong nhu cau vé toc do
bit c6 thé duoc giai thich bing viéc sir dung hd chira bit ([Bra87], [MPEG1]). K¥ thuat
nay cho phép xtr 1y nhu ciu cao trong toc do bit st dung céc bit d3 duoc danh riéng
cho viéc m3 héa cac khung sém hon trong khi tbc d6 bit trung binh van duy tri 6n
dinh.

Chuyén ctra so thich ting

Mot chién luge khac duge st dung trong cac bd ma hoa-gidi ma &m thanh cam
quan 13 chuyén ctra s6 thich tng nhu duoc gi6i thiéu bsi Edler [EdI89]. K thuét nay
thich tng kich thudc cia cac cua s6 dan loc vé6i cac dic tinh cua tin hiéu dau vao.
Trong khi c4c phan tin hiéu dimg s& dugc ma héa st dung chidu dai ctra sd dai, cac
ctra sd ngén duoc sit dung dé ma hoa cac phan chuyén tiép cta tin hi¢u. Bing cachndy,
nhu ciu bit cao c6 thé duoc giam xudng dang ké do ving ma doi héi d chinh xac ma
héa cao dugc han ché vé thoi gian. Tiéng vang trudc bi giéi han trong thdi gian mot

c4ch hoan toan boi kich thudc bién ddi ngan hon.
Tao dang nhiéu 4m theo thoi gian (Temporal Noise Shaping - TNS)

Viéc tao dang nhiu am theo thoi gian (Temporal Noise Shaping - TNS) duoc
gi6i thiéu trong [Her96] va dat dang theo thoi gian cia nhifu &m lugng tir héa bing
viéc ap dung ma hoéa du bao chu trinh mé doc theo hudéng tn s trén cac khdi thoi
gian trong mién quang ph.

Bién dbi do khuéch dai (diéu khién do khuéch dai)

Mot cach khac dé tranh sy lan ra theo thoi gian cua nhiéu 4m luong tir héa 13 4p

dung bién d6i do khuéch dai cudong do (xir Iy diéu khién do khuéch dai) vao tin hiéu
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trude khi tinh toan su khai trién quang pho va ma héa cua no.

Quy tic cuia phuong phap nay dugc minh hoa trén Fig.12. Bién d6i cua tin hidu
du vao duoc giam bing viée bién ddi 6 khuéch dai (xtr Iy trude nhan) trude viée ma
héa ciia nd. Bing cach nay, “cac dinh” trong tin hiéu bi suy giam truéc khi ma héa.
Céc tham sb cua viéc bién d6i 6 khuéch dai duoc truyén dan trong dong bit. St dung
théng tin nay viéc xt ly dugc ddo nguoc ¢ phia bd gidi ma, tirc 1a sau khi giai ma viéc
bién d0 d6 khuéch dai khac khoi phuc bién ddi tin hiéu ban du.

[Lin93] d& xuét viéc didu khién do khuéch dai nhu 14 s b6 sung vao bd ma hoa
am thanh cdm quan trong dé viéc bién ddi d6 khuéch dai duogc thuc hién trén tin hiéu
mién thoi gian (va ddi véi toan b phd tin hidu).

Viéc bién dbi/ didu khién d6 khuéch dai phu thudc tan sb da duoc sir dung truéce

day trong nhiéu truong hop:

Diéu khién do khuéch dai dua trén bd loc: Trong luan vin cia minh [Vau91],
Vaupel nhan thdy rang viéc diéu khién do khuéch dai toan bang khong hoat dong t6t.
Dé dat duoc viée diéu khién d6 khuéch dai phu thudc tan sb Vaupel dé xuét cap bo nén
va bd loc m& rong ma c6 thé dugc didu khién dong trong cac dic tinh d6 khuéch dai

ctia né. So dd nay dugc thé hién trén cac Fig.13a va 4b.
Bién thién cua dap img tan sd cta bod loc duoc thé hién trén Fig.13b.

Diéu khién d6 khuéch dai véi gian loc lai (nhu dwgc minh hoa trén Fig.14):
Trong cu hinh 4m thanh SSR cua so dd M4 hoa 4m thanh tién tién MPEG-2[B0s96],
diéu khién d6 khuéch dai duoc st dung trong cAu tric gian loc lai. Giai doan gian loc
thir nhat (PQF - first filterbank stage) chia tin hiéu dau vao thanh bén bing véi chiéu
rong bang nhau. Sau d6, bd phat hién d6 khuéch dai va bd cai bién d6 khuéch dai thuc
hién xt 1y bd m3 héa didu khién d6 khuéch dai. Cudi cling, tai giai doan thir hai, bon
gian loc MDCT riéng biét véi kich thudc duge giam (256 thay vi 1024) con chia tin
hiéu két qua va sinh ra cac thanh phan quang phé ma duoc st dung cho viéc ma héa

tiép theo.

Tao dang duong bao dugc dén hudéng 1 céng cu gdm cé trong 4m thanh nbi

MPEG ma truyén dan cic tham s6 dudng bao theo thdi gian kénh riéng 1€ va khai
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phuc cac duong bao theo thoi gian trén phia bg gidi ma. Luu y rang, trai véi xu 1y
HREP, khong c6 viéc 1am phang dudng bao trén phia bd ma héa dé duy tri twong thich
theo chiéu nguoc véi viée tron giam. Cong cu khac trong 4m thanh ndi MPEG ma ¢6
chirc nang thuc hién tao dang dudong bao trong viéc xur 1y theo thoi gian bang con
(Subband Temporal Processing - STP). Tai day, cac bd loc LPC theo thtr tu gidm dan
duoc ap dl,ing trong phép biéu dién dan loc QMF cua cac tin hiéu am thanh.

Tinh trang k§ thuat lién quan duoc din ching trong cic cong bd sang ché WO
2006/045373 A1, WO 2006/045371 A1, WO2007/042108 A1, WO 2006/108543 Al,
~or WO 2007/110101 AL
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Hd chira bit c6 thé gitp xt 1y cac nhu cdu cao ddi véi toe d6 bit trong bo ma
héa cam quang va tir d6 cai thién chit Ivong cam quan ciia cac tin hiéu chuyén tiép.
Tuy nhién, trén thuc té, kich thudc cta hd chira bit phai 16n mét cach phi thuc té dé
tranh céc thanh phén la khi c4c tin hiéu d4u vao mi héa c6 tinh chit qua ngin ma

khéng can phong ngira thém.

Viéc chuyén ctra sb thich Gng giéi han nhu cdu bit cia cac thanh phan chuyén
tiép cua tin hiéu ma tiéng vang trudc dugc giam thong qua viéc han ché cac sy chuyén
tiép thanh cac khdi bién d6i ngan. Gi6i han cua viéc chuyén cira s6 thich ing duoc dua
ra béi thoi gian chd va s6 14n 13p ctia n6: Chu ky quay vong nhanh nhét c6 thé gitta cac
chudi Kkhéi ngin doi hoi it nhit ba khéi
(“ngin”—"dimg”—“bitdau”—"ngan”, khoang 30,0 — 60,0mili gidy cho cac kich
thude khdi dién hinh gdbm 512 - 1024 mau) ma 13 qua dai so véi cac loai tin hidu dau
vao nhét dinh bao gdm tiéng vd tay. Do d6, su lan ra theo thdi gian cia nhidu 4m
lugng tr hoa dbi véi cac tin hidu kiéu tiéng v tay chi ¢6 thé duoc tranh béng viéc lua
chon khéng ddi kich thudc ctra s6 ngan, ma thuong dan téi sy gidm trong hiu qua ma

héa nguon ciia bd ma hoa ngudn.

TNS thuc hién viéc lam phéng theo thoi gian trong bd ma hda va tao dang theo
thoi gian trong bd giai ma. V& nguyén tic, d6 phan giai theo thoi gian min mét cach
thy ¥ 1a ¢ thé. Tuy nhién, trén thuc té, hidu sudt nay bi han ché béi rang cua theo thoi
gian ciia gian loc ma héa (MDCT dién hinh, tirc 14 bién d6i khdi chong 14p véi 50%
chéng lép). Tuy nhién, nhiéu 4m ma héa duoc tao dang ciing suét hién trong hinh dang

duoc phan chiéu tai dau ra cta gian loc tong hop.
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Céc k¥ thuét didu khién d6 khuéch dai bang thong rong bi thiéu d6 phan giai
quang phd. Tuy nhién, dé thuc hién tdt cho nhiéu tin hiéu, diéu quan trong 13 viéc xir
1y cai bién d6 khuéch dai c6 thé duoc 4p dung mot cach doc 1ap trong cac phan khac
nhau ctia phd am thanh vi cac su kién chuyén tiép thuong chi chiém wu thé trong cac
phén cua phé (trén thuc té cac su kién ma kho dugc mé hoa nay hau nhu ludn c6 mit
trong phan tin sb cao ctia phd). Mot cach ¢ hiéu qua, viéc 4p dung cai bién nhan dong
dong cua tin hidu déu vao trudc sy khai trién quang phd cia né trong bd mi héa 13
trong duong véi cai bién dong cia cira sb phan tich cia gian loc. Phu thudc vao hinh
dang ctia ham cai bién d6 khuéch dai dap ung tin sb cua cac gian loc phén tich duoc
thay d6i theo ham cira s hdn hop. Tuy nhién, khong mong muén mé rong ~dap
g tan s cua cac kénh bo loc tan sb thap ciia gian loc vi diéu nay 1am ting sy khong

thich ing véi viéc dinh ti 1€ bang thong t61 han.

Diéu khién d6 khuéch dai sir dung gian loc lai c6 han ché v& do phtrc tap tinh
toan tang do gian loc cua giai doan thi nhét phai dat dugc do chon loc dang ké dé
tranh cac cac bién dang riang cua sau khi phan chia sau béi giai doan gian loc thir hai.
Ngoai ra, cac tan s6 giao chéo gifta cac bang diéu khién d6 khuéch dai duoc cb dinh
vao mdt phan tu tin s Nyquist, tirc 13 bang 6, 12 va 18kHz cho téc d6 14y miu biang
48kHz. B6i v6i hau hét cac tin hiéu, giao chéo thir nhat tai 6kHz 13 qué cao dé c6 hiéu

suét tot.

Cac k¥ thuat tao dang duong bao dugc chira trong cac do phan gidi ma hoda da
kénh ban tham sb nhu 4m thanh néi MPEG (STP, GES) duoc biét dén dé cai thién chat
lugng cam quan cia cac su chuyén tiép qua viéc tao dang lai theo thoi gian cua tin
hiéu d4u ra cta cac phan cia né trong bd giai ma. Tuy nhién, cac k¥ thuat nay khong
thue hién 1am phing theo thoi gian trude bd ma héa. Do d6, tin hiéu chuyén tiép s& di
va0 b mé hoa voi bién dong thoi gian ngin va chiu nhu cu téc do bit cao dbi véi
ngan sach bit cia by ma hda.

Muc dich cta sang ché

Muc dich cta sang ché 1a dé xuat khai niém xt 1y trudc dm thanh, xr 1y sau &m

thanh hodc viéc ma hdéa dm thanh hoac mat khéc 1a viéc giai ma am thanh.

Ban chit k§ thuit ciia sang ché
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Muc dich néu trén dat dugc bdi by xtr Iy sau am thanh theo diém 1, bo xu ly
truéc 4m thanh theo diém 32, thiét bi ma héa 4m thanh theo diém 53, thiét bi giai ma
am thanh theo diém 55, phuong phap xir Iy sau theo diém 57, phuong phép xi 1y trudc
theo diém 58, phuong phap mi héa theo diém 59, va phuong phap giai ma theo diém
60 hodc chuong trinh may tinh theo diém 61.

Khia canh tht nhat ciia sang ché 13 bo xir Iy sau am thanh dé xir 1y sau tin hiéu
am thanh c6 thong tin d6 khuéch dai tin sé cao bién thién theo thoi gian nhu 14 thong
tin phu bao gdm: bd chiét xut bang dé chiét xuit bang tin cao cta tin hiéu 4m thanh
va bang tdn thip cua tin hiéu 4m thanh; bd xir Iy bang cao dé thuc hién su cai bién bién
thién theo thdi gian cia bing tdn cao twong tmg véi thong tin o khuéch dai tan s6 cao
bién thién theo thoi gian dé thu dugc bang tin cao dwoc xir 1y; va bd t6 hop dé td hop

bang tin cao dugc xu 1y va bang tin thip .

Khia canh tht hai cia sing ché 1a bd xir 1y trudc 4m thanh dé xir Iy trude tin
hiéu am thanh, bao gdm bo phén tich tin hiéu dé phan tich tin hiéu 4m thanh d& xac
dinh thong tin do khuéch dai tAn sb cao bién thién theo thoi gian; bd chiét xuét bang dé
chiét xudt bang tin cao cia tin hiéu 4m thanh va bang tan thap ciia tin hiéu 4m thanh;
bd xir Iy bing cao dé thuc hién cai bién bién thién theo thoi gian cia bing cao twong
g véi thong tin d6 khuéch dai tan sé cao bién thién theo thoi gian dé thu bang tan
cao duoc xtr 1y; bo t6 hop dé t6 hop bang tin cao va bing tin thdp duge xir Iy dé thu
dugc tin hi¢u am thanh dugc xtr Iy trudc; va giao dién dau ra dé tao tin hiéu du ra bao
gbm tin hiéu 4m thanh dugc xr 1y trudc va thong tin d6 khuéch dai tin sd cao bién

thién theo tho1i gian.

Khia canh thi ba ciia sang ché 13 thiét bi ma héa 4m thanh dé m3 hoa tin hiéu
am thanh, bao gdm b6 x1r Iy trudc cua khia canh thir nhét, duoc tao cdu hinh dé tao tin
hiéu dau ra c6 thong tin do khuéch dai tan sd cao bién thién theo thoi gian nhur 14 thong
tin phu; by ma hoéa 161 dé tao tin hiéu duoc mi hoa 161 va thong tin phu 161; va tao tin
hi¢u ma dugc ma hda 16i va thong tin phu 161; va giao dién dau ra dé tao tin hiéu duoc
mi héa bao gdm tin hiéu dugc ma hoéa 18i, thong tin phu 161 va thong tin do khuéch dai

tan s6 cao bién thién theo thoi gian.

Khia canh tht tu ctia sang ché 1a thiét bj giai ma 4m thanh, bao gdm giao dién
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d4u vao dé nhén tin hiéu 4m thanh dugc ma hoéa bao gém tin hiéu dugc ma hoa 161,
thong tin phu 161 va thong tin 4o khuéch dai tan s6 cao bién thién theo thoi gian nhu 1a
thong tin phu bo sung; bd giai ma 161 dé giai ma tin hiéu dugc ma hoda 16i st dung
thong tin phu 161 dé thu tin hiéu 18i dugc giai ma; va bo xit Iy sau dé xtr 1y sau tin hiéu
16i duoc giai ma st dung thong tin d6 khuéch dai tAn sd cao bién thién theo thoi gian

theo khia canh thi hai & trén.

Khia canh thr ndm ctia sang ché 1a phuong phép xir Iy sau tin hi¢u &m thanh c6
thong tin d6 khuéch dai tin sé cao bién thién theo thdi gian nhur 14 thong tin phu, bao
gbm chiét xuét bang tin cao ciia tin hiéu 4m thanh va bing tan thip cua tin hiu 4m
thanh; thuc hién cai bién bién thién theo thoi gian twong tng vé6i thong tin 36 khuéch
dai tin s cao bién thién theo thoi gian dé thu duoc bang tan cao dugc xir ly; va td hop

bang tin cao va bing tan thip duoc xir 1y.

Khia canh thtr sdu cia sang ché 13 phuong phap xir Iy truée tin hiéu 4m thanh,
bao gbm phan tich tin hiéu 4m thanh dé x4ac dinh thong tin d6 khuéch dai tan sd cao
bién thién theo thoi gian; chiét xuAt bing tdn cao cia tin hiéu 4m thanh va bing tin
thép clia tin hiéu Am thanh; thuc hién cai bién bién thién theo thoi gian cta bang cao
tuong Ung v6i thong tin d6 khuéch dai tAn sb cao bién thién theo thoi gian dé thu bang
thn cao dugc xir 1y; t hop bing tdn cao va biang tin thip dugc xir Iy dé thu dugc tin
hiéu 4m thanh duogc xtr ly trudce; va tao tin hiéu dau ra bao gém tin hiéu 4m thanh duoc

xtr 1y trude va thong tin 6 khuéch dai tin sb cao bién thién theo thoi gian.

Khia canh thir bay ciia sang ché 13 phuong phap mi héa tin hiéu 4m thanh, bao
gdbm phuong phap xir 1y truéc 4m thanh cta khia canh thir sau, dugc tao chu hinh d
tao tin hiéu dau ra c6 théng tin do khuéch dai tin sb cao bién thién theo thoi gian nhu
la thong tin phuy; tao tin hi¢u dugc ma hoa 151 va thong tin phu 161; va tao tin hi€éu ma
dugc ma hoda 16i va thong tin phu 16i; va tao tin hiéu dugc ma hda bao gém tin hiéu
dugc ma hoéa 161, thong tin phu 16i va théng tin do khuéch dai tin s cao bién thién

theo thoi gian.

Khia canh thtr tAm cta sang ché 13 phuong phap giai md Am thanh, bao gbdm
nhan tin hiéu 4m thanh dugc ma hoa bao g6m tin hiéu dugc ma hoa 161, thong tin phu

161 va thong tin do khuéch dai tin sd cao bién thién theo thoi gian nhu la thong tin phu
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) sung; giai ma tin hiéu dugc ma hda 161 st dung thong tin phu 161 dé thu tin hiéu 15i
dugc giai ma; va xt 1y sau tin hiéu 16i dugc gidi ma st dung thong tin do khuéch dai

tan s cao bién thién theo thdi gian theo khia canh thir nim.

Khia canh thir chin ctia sang ché dé cap dén chuong trinh may tinh hoic vat ghi
luu trir khong chuyén tiép c6 chuong trinh may tinh dugc luu trit trén d6, khi chay trén
may tinh hodc bd xr 1y, bat ky mot phuong phép trong sé cac phuong phép theo cac

di€ém nam, sau, bdy hodc tam & trén.

Sang ché & cap t6i viéc xr Iy bang cao lua chon bing nhu su suy gidm cé lua
chon trong b xur Iy trude hodc khuéch dai c6 lua chon trong bd xr 1y sao dé m3 héa
mdt cach c6 lua chon 16p tin hiéu nhét dinh nhu c4c tin hiéu chuyén tiép véi thong tin
d6 khuéch dai tin s6 cao bién thién theo thoi gian cho bang cao. Do d6, tin hi¢u dugc
xir Iy trurée 12 tin hiéu cé thong tin phu bd sung & dang thong tin d6 khuéch dai tin s6
cao bién thién theo thdi gian thing va tin hiéu ban than nd, sao cho 16p tin hiéu nhét
dinh, vi du nhu céc tin hiéu chuyén tiép, khong con x4y ra trong tin hiéu duoc xu 1y
trude hoac chi xay ra vai mie do it hon. Trong viéc xur Iy sau &m thanh, hinh dang tin
hiéu ban dau duoc khdi phuc bing viée thuc hién phép nhan bién thién theo thoi gian
clia bang tdn cao theo thong tin d6 khuéch dai bang tin cao bién thién theo thoi gian
dugc Két hop v6i tin hiéu am thanh nhu 12 thong tin phu dé, cubi cing, tuc 13, tiép
theo chudi bao goém xit 1y trudc, ma hoa, giai ma, va xir 1y sao, ngudi nghe khong cam
nhan dugc chénh 1éch dang ké vai tin hiéu ban dau va, cu thé 13, khong cam nhan dugc
tin hi¢u cé ban chét chuyén tiép duoc gidm, méc du cac khdi m3 hoa 16/ bd giai ma 161
bén trong trong d6 vi tri dé xir Iy tin hiéu it chuyén tiép din dén, d6i véi viec xir Iy bo
ma hda, mdt mat lugng bit can thiét duoc giam xuéng va mat khac chit lugng am
thanh duoc tang 1én, do 16p cac tin hiéu khoé ma hoa da dugc loai bd khdi tin hiéu
truGe khi bd ma hoa bat ddu tic vu cua nd. Tuy nhién, viéc loai bo cac phﬁn tin hi€u
khé mi héa nay khong dan dén chét lwong 4m thanh bi giam xudng, do cic phan tin

hiéu nay duogc khéi phuc bang viée xtr 1y sau tiép theo thao tac b giai ma.

Trong céc phuong 4n duoc uu tién, bd xtr 1y sau ciing khéch dai cac phan hoi
yén lang hon muc nén trung binh va bd xtr 1y sau suy giam ching. Viéc xtt 1y bd sung

nay cé thé c6 ich cho ca cac sy tham nhap manh riéng 1¢é va cho cac phén gifra cac su
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kién chuyeén tiép lién ti€p.
Sau day, cac 1oi ich cu thé ctua cic phuong an dugce uu tién dugc tom tat.

Xu ly duong bao d6 phan gian cao (HREP - High Resolution Envelope
Processing) 14 c6ng cu cho viéc mi héa nang cao cac tin hiéu ma chi yéu bao gdm cac
su kién chuyén tiép day dic, vi du nhu tiéng v4 tay, tiéng mua roi, v.v. O phia bo ma
héa, cong cu nay lam viéc nhu mdt bd xir Iy trude voi do phan gidi theo thoi gian cao
truéc bd ma héa-giai mi Am thanh cam quan thuc té bang viéc phan tich tin hiéu dau
vao, 1am suy giam va do d6 1am phing theo thoi gian cac phan tin s cao cua cac su
kién chuyén tiép, va tao lugng nho thong tin phu (1-4kps cho céc tin hiéu am 14p thé).
Tai phia bQ' giai ma, cong cu nay lam viéc nhu bd xt 1y sau sau bd ma hda-giai ma dm
thanh bang viéc ting va theo d6 tao dang theo thoi gian phan tin sb cao ciia cc su
kién chuyén tiép, tan dung thong tin phu ma da duoc tao ra trong viéc ma hoa. Lgi ich
ctia viéc 4p dung HREP 13 gép d6i: HREP giam nhe nhu cau téc d6 bit trén bd ma hoa
béng viéc giam bién ciia tin hiéu dau vao; ngoai ra, HREP dam bao su phuc hdi dudng
bao thich hop trong giai doan troén (ting) ciia bd giai ma, didu nay cang quan trong néu

cac k¥ thuét m3 héa da kénh theo tham sb dugc ap dung trong bd ma hoa-giai ma.

Ngoai ra, sang ché c6 loi trong viéc nang cao hiéu sudt m3 héa cho céc tin hiéu
gidng kiéu tiéng vd tay bang viéc st dung cac phuong phéap xtr 1y tin hiéu thich hop, vi

du, mot mat trong viéc xur 1y trudc hodc mdt mat trong viée xir 1y sau.

Loi ich nira cia sang ché 1a viéc xtr Iy dudng bao d6 phan giai cao theo sang
ché (high resolution envelope processing - HREP), tic 13 viéc xtt 1y trudc 4m thanh
hodc viéc xi 1y trudc 4m thanh giai quyét cac van dé k¥ thuat trong tinh trang k¥ thuat
bang viéc thuc hién viéc 1am phing trude trudc bd ma héa hoic 1am phing nghich dao

tuong Ung theo sau bd giai ma.

Tiép theo, dic trung va cac dic tinh méi clia phuong 4n clia sang ché dé cap
dén xir 1y tin hiéu HREP duoc tém tit va loi ich duy nhat duoc mo ta.

HREP x1r Iy cac tin hi€u am thanh chi trong hai bang tan duoc chia boi cac bd
loc. Bidu nay lam viéc xtt 1y don gian va do phirc tap tinh toan va cdu triic thip. Chi

bang cao duge xtr 1y, bang thip di qua theo cach khong ddi.

-12-



30690

Céc bang tin nay duoc suy ra tir viéc loc thong thap cla tin hiéu du vao dé tinh
toan bang thur nhét. Bang (tht hai) thong cao dugc suy ra don gian tir viéc trir cac
thanh phan thong thap tir tin hiéu dau vao. Bang cach ndy, chi mot bo loc dugc tinh
toan mot cach rd rang hon 1a hai b ma giam tinh phire tap. Ngoai ra, tin hiéu dugc loc
thong cao 6 thé dugc tinh todn mot cach rd rang va cac thanh phin thong thp c6 thé

dugc suy ra nhu 1a do chénh léch gifra tin hiéu dau varva tin hiéu thong cao.

Dé hd tro viée trién khai bd xir 1y sau phtrc tap thip, cac han ché sau day 1a c6

thé

o Gi6i han céc kénh/cac d6i tugng HREP hoat dong

. Gi6i han céc thira s6 d0 khuéch dai duoc truyén dan cuc dai g(k) dang ké

(cac thira s6 khuéch dai khong d;fng ké bing 0dB giam b6t nhu cau cip

DFT/iDFT duoc két hop)

e Viéc tinh toan DFT/iDFT trong ciu trac lién két rai rac chia hai co s6 2

hiéu qua.

Trong mdt phuong an, bd ma hda hodc bd xir Iy trudc 4m thanh duoc két hop
v6i bd mi hoéa 161 duge tao cdu hinh dé han ché sb luong cuc dai cua cac kénh hodc
cac dbi twong trong d6 HREP hoat dong tai ciing thoi diém, hodc bo gidi ma 16i dugc
tao cAu hinh dé chi thuc hién xr 1y sau véi sb lugng cuc dai cua cac kénh hodc cac déi
tugng trong d6 HREP hoat dong tai ciing thoi diém. SO lugng wu tién cho viéc han ché

céc kénh va cac dbi tuong hoat dong 1a 16 va tham chi vu tién hon 1a 8.

Trong phuong an khac, bd ma héa HREP hodc b¢ xu 1y trude am thanh dugce
két hop véi bo ma hoa 161 duge tao cAu hinh dé han ché dau ra t6i cuc dai cua céac thira
s6 khuéch dai dang ké hodc bd giai ma hodc b xu ly sau dugc Két hop v6i b gidi ma
161 duoc tao cAu hinh sao cho cac thira sb6 @0 khuéch dai khéng dang ké cua gia tri “1”
khong tinh toan cap DFT/iDFT, ma di qua tin hiéu mién thoi gian (dugc tao ctra sé)
khéng thay d6i. S6 luong duoc wu tién cho viéc han ché céc thira s6 dang ké 14 24 va

tham chi vu tién hon bing 16 mdi khung va kénh hodc ddi tuong.

Trong phuong an uu tién, bd ma héa HREP hodc bo xtr ly trudc m thanh duoc
két hop v6i bd mé héa 16i duoc tao chu hinh d tinh toan DFT/iDFT trong céu triic lién

két rai rac chia co s6 2 hiéu qua hodc bd giai ma hoa bo xur 1y sau dm thanh véi b giai
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ma 161 dugc tao két cAu dé ciing tinh toan DFT/iDFT trong ciu tric lién két rai rac chia

co s0 2 hiéu qua.

Bd loc thong thép HREP c¢6 thé duge thuc thi mot cach hiéu qua béng viéc su
dung thuat toan FFT rai rac. o) day, vi du dugc duara bat dau tir cAu trac lién két FFT
co sd 2 phan chia theo thoi gian N=8, trong d6 chi c6 X(0) va X(1) dugc can cho viéc
xtr 1y thém; két qua 13, E(2) va E(3) va O(2) va O(3) 1 khong can thiét, tiép theo, hinh
dung ca DFT N/2 diém c6 thé duoc chia thém thanh DFT N/4 diém + cac buém tiép
theo cho mdi DFT. Bay gio c¢6 thé 1ap lai cac su bé duoc md ta & trén theo cach tuong

tu, v,v...,nhu dugc minh hoa trén Fig.15.

Trai nguoc voi so dd diéu khién do khuéch dai dua trén céac gian loc lai (trong
d6 viéc xtr 1y biang giao chéo cac tin sb duoc ra 1énh boi giai doan gian loc thi nhit,
va trén thuc té gén lién v6i ning lwong cua hai phan sé cia tin sb Nyquist), tAn sd bi
chia cia HREP c¢6 thé/ d3 c6 thé dugc diéu chinh mét cach tu do béng viéc thich Ung
bd loc. Pidu nay cho phép viéc thich tng tdi wu véi cac dic tinh tin hiéu va yéu cau
tam thinh hoc.

Tréai nguoc voi s6 dd diéu khiéil d6 khuéch dai dua trén cac gian loc lai, khong
can céc bo loc dai dé chia cac bang xir Iy dé tranh cac van dé ring cua sau giai doan
gian loc thir hai. Piéu nay 12 c¢6 thé vi HREP 14 b xir 1y trudc/sau ding mot minh ma

khong phai van hanh véi gian loc dugce léy mau t6i han.

Trai nguoc véi cac so dd diéu khién d6 khuéch dai khac, HREP thich ing dong
v6i sb lidu théng ké cuc b0 cua tin hi€u ( tinh todn gia tri trung binh trugt hai bén cua
duong bao nang luong nén tin s cao diu vao). N6 1am giam bién ddi cudong do cia
tin hiéu dau vao t6i mot phan s6 nhit dinh cua kich thuéc ban dau ctia n6 (cai duoc goi
1 thira sé alpha). Diéu nay cho phép viéc van hanh ‘nhe nhang’ ciia so d6 ma khong
gi6i thiéu cac thanh phan la bang viéc tuong tic khong mong mudn véi bd mi héa-giai
ma am thanh.

Trai nguoc voi cac so 6 d6 khuéch dai thira s6 khac, HREP c6 thé bu cho cac
hao tdn bd sung trong bién ddi tin sb bang bd ma héa am thanh tdc d6 bit thap bing
viéc tao mau né nhu “hao tén phan s nhat dinh cua bién dbi nang luong (cai duogc goi

1 thira sb beta) va hdi phuc hao ton nay.
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Cép bd xur ly trudc/sau HREP khoi phuc (gAn nhu) mot cach hoan hao trong su
thiéu viéc luong tir héa (tirc 1a khong cé bd ma héa-giai ma).

Pé dat duoc diéu nay, bo xt 1y sau st dung do dbc thich ung cho bd loc chia
phu thudc va thura s trong s6 khuéch dai tan sb cao, va hiéu chinh sai sb noi suy
ma say ra trong viéc hdiphuc cac trong sé quang phd bién thién theo thoi gian duoc 4p
dung vao cac bién dbi T/F chdng 1ap bang viéc 4p dung thira s§ hiéu chinh trong mién
thoi gian.

Céc viéc thuc thi HREP ¢6 thé chira cai dugc goi 1a diéu khién d6 siéu khuéch
dai (Meta Gain Control - MGC) ma diéu khién mot cach uyén chuyén d0 manh cua
hiéu tng cam quan dugc cung cp boi viée xir Iy HREP va c6 thé tranh cAc thanh phan
la khi x@r Iy c4c tin hiéu khéng gidng tiéng vd tay. Do d6, né lam giam cic yéu cau
chinh x4c cuia viéc phan loai tin hiéu dau vao bén ngoai dé diéu khién viéc ap dung
HREP.

Anh xa két qua phan loai tiéng v tay trén cac thiét 1ap MGC va HREP.

HREP 12 bo xtt Iy trude/sau dimg mot minh ma bao gdm tt ca cac thanh phan
bd ma hoa khac gbm cé cac cong cu ma héa mé rong bing thong va theo khong gian

theo tham sd.

HREP giam bét yéu ciu vé bd m3 héa am thanh tdc do bit thdp qua viéc lam
phing truéc duong bao theo thoi gian tan sd cao. Mot cach hicu qua, it khéi ngin s&

dugc khoi dong trong bo ma hda hon va it bg loc TNS hoat dong s& dugc yéu cau hon.

HREP cling cai thién viéc ma hda da kénh theo tham s6 bang viéc giam xuyén
am gifta cac kénh duoc xt 1y ma thudng xay ra do d6 phan giai tin hiéu diéu khién
theo thoi gian bi han ché.

Chu trac lién két bd ma hoa: twong tac voi TNS/TTS, IGF va dién day am lap
thé

Dinh dang dong bit: Truyén tin hiéu HREP
M6 ta vin tit cac hinh vé

Céac phuong an uu tién cua sang ché dugc thdo ludn sau véi viéc doi chi€u voi
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cac hinh v& di kém, trong do:
Fig.1 minh hoa b xtr Iy sau 4am thanh theo phuong 4n clia sang ché;
Fig.2 minh hoa viéc thuc thi dugc vu tién cia bd chiét xuét bang cua Fig.1;

Fig.3a la bidu dién so dd cia tin hiéu 4m thanh c6 théng tin 4o khuéch dai tn

s6 cao bién thién theo thoi gian nhur 14 thong tin phy;

Fig.3b 12 biéu dién so dd v& viéc xir Iy bang bo chiét xuat bang, bd xir Iy bang

cao ctia bd t6 hop v6i cac khdi chong 14p c6 ving chong l4p;
Fig.3¢ minh hoa bd xr I sau 4m thanh c6 b cong chong lép;
Fig.4 minh hoa viéc thuc thi dugc vu tién ctia b chiét xuat bang cua Fig.1;
Fig.5 minh hoa viéc thuc hién dugc uu tién hon ctia bd x1t 1y sau 4m thanh;

Fig.5b minh hoa viéc nhing dugc uu tién ctia bo xir ly sau dm thanh (audio

post-processor - HREP) trong khuén khé ctia bd giai ma 4m thanh MPEG-H ba chiéu;

Fig.5¢c minh hoa viéc nhing dugc wu tién hon cua bd xir 1y sau &m thanh (audio

post-processor - HREP) trong khuén kho ciia bo giai m3 Am thanh MPEG-H ba chiéu;

Fig.6a minh hoa phuong an dugc uu tién cua thong tin phuc chua thdng tin vi

tri tuong Ung;

Fig.6b minh hoa bd chiét xuét théng tin phu dugc t6 hop véi bd gidi ma thong
tin phu cho bd xtr 1y sau 4m thanh;

Fig.7 minh hoa bd xtr Iy sau 4m thanh theo phuong 4n dugc uu tién cla sang

che;

Fig.8a minh hoa luu d6 gdm cic budc dugc thuc hién bdi bo xir Iy trude am
thanh;

Fig.8a minh hoa luu d gém cic budc dugc thuc hién béi bo phan tich tin hiéu
cua bd xi 1y trudc am thanh;

Fig.8c minh hoa luu dd gdm quy trinh dugc thuc hién boi bo phén tich tin hiéu,
bd xtr Iy bang cao va giao dién dau ra cua bd xir Iy trude am thanh;

Fig.8d minh hoa quy trinh dugc thuc hién bdi bo xir 1y trude cua Fig.7;
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Fig.9a minh hoa thiét bi ma hoéa 4m thanh véi bo xir Iy trudc 4m thanh theo

phuong an cta sang ché;
Fig.9b minh hoa thiét bj giai ma 4m thanh bao gdm b xir Iy sau 4m thanh;
Fig.9c minh hoa viéc thuc hién dugc vu tién hon ctia bd x1r Iy truéc dm thanh;
Fig.10a minh hoa thiét bj ma héa 4m thanh véi chirc ning da kénh/da d6i twong;

Fig.10b minh hoa thiét bj giai mi 4m thanh vé6i chic ning da kénh/da doi
tuong;

Fig.10c minh hoa viéc thyc thi khac cia viéc nhing bd xtr 1y trude va by xu 1y
sau va chudi ma héa/giai ma;

Fig.11 minh hoa vé dudng bao theo thoi gian tin sb cao cua tin hiéu tiéng vd
tay 4m 14p thé;

Fig.12 minh hoa chirc nang cua viéc xtr 1y cai bién do khuéch dai;

Fig.13a minh hoa viéc xtt 1y didu khién d6 khuéch dai dya trén bd loc;

Fig.13b minh hoa cac chirc ndng b loc khac nhau cho bd loc tuong Umg cua

Fig.13a;

Fig.14 minh hoa diéu khién d6 khuéch dai véi gian loc lai;

Fig.15 minh hoa viéc thuc thi ctua viéc thuc thi bién d6i Fourier k¥ thuat sb rai
rac;

Fig.16 minh hoa khéi quat kiém tra nghe;

Fig.17a minh hoa c4c diém s6 MUSHRA tuyét d&i cho kiém tra 128 kbps
5.1ch;

Fig.17b minh hoa cac diém sé6 MUSHRA khéc nhau cho kiém tra 128 kbps
5.1ch;

Fig.17c minh hoa céc diém s6 MUSHRA tuyét ddi cho céc tin hiéu tiéng vo tay
kiém tra 128 kbps 5,1ch;

Fig.17d minh hoa cac diém s§ MUSHRA khac nhau cho c4c tin hiéu tiéng vd
tay kiém tra 128 kbps 5,1ch;
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Fig.17e minh hoa cac diém s6 MUSHRA tuyét dbi cho kiém tra 4m 1ap thé 48
kbps;

Fig.17f minh hoa cac diém sé MUSHRA khéc nhau cho kiém tra am 1ap thé 48
kbps;

Fig.17g minh hoa cc diém sé MUSHRA tuyét déi cho kiém tra am 1ap thé 128
kbps; va

Fig.17h minh hoa céc diém s6 MUSHRA khac nhau cho kiém tra 4m lap thé
128 kbps.
M3 ta chi tiét sang ché

Fig.1 minh hoa phuong 4n dugc vu tién ctia bo xir Iy sau 4m thanh 100 dé xur Iy
sau tin hiéu 4m thanh 102 c6 thong tin d6 khuéch dai tin s& cao bién thién theo thoi
gian 104 nhu 1a thong tin phu 106 dugc mé ta trén Fig.3a. BO xtt 1y sau &m thanh bao
gbm b chiét xuét bang 110 dé chiét xuit bang tdn cao 112 cua tin hiéu &m thanh 102
va bing tAn thip 114 ca tin hiéu 4m thanh 102. Ngoai ra, bd xt 1y sau 4m thanh theo
phuong an nay bao gbm bo xtr 1y bang cao 120 dé thyuc hién viéc cai bién bién thién
theo thoi gian ctia bang tin cao 112 twong Gng véi thong tin do khuéch dai tin s6 cao
bién thién theo thoi gian 104 dé thu duoc bang tan cao dugc xir Iy 122. Ngoai ra, bd xir
1y sau &m thanh bao gdm b t& hop 130 dé t& hop bang tan cao duge xir xir Iy 122 va
bang tan thap 114.

Uu tién hon, bd xir 1y bang cao 120 thuc hién viéc khuéch dai c6 lua chon bing
tdn cao tuong Umg v6i thong tin d khuéch dai tin sb cao bién thién theo thoi gian cho
bang cu thé nay. Diéu nay dé hoan tac hodc khoi phuc bang tAn cao ban diu, do bing
tn cao twong tmg di da bi suy gidm trude trong bd xtr 1y trudc dm thanh vi du nhu bd

Xt 1y trude Am thanh cia Fig.7 ma s€ duoc mo ta sau.

Cu thé, trong phuwong 4n, bo chiét xuét bang 110 duoc cung cép tai dau vao cia
né, v6i tin hidu am thanh 102 duoc chiét xut tir tin hi¢u 4m thanh dugc két hop véi
thong tin phu. Ngoai ra, dau ra cta b chiét xuét bang duoc ndi voi dau vao cua bo t6
hop. Ngoai ra, dau vao tht hai cia bd td hop duoc ndi voi dau ra cta bo xir 1y bing

cao 120 dé nap bang tan cao dugc xtt Iy 122 vao bd t6 hop 130. Ngoai ra, dau ra nita
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cua bo chiét xuat bang 110 dugc ndi véi dau vao cua bo xtr Iy bang cao 120. Ngoai ra,
bd xr Iy bang cao con ¢ dau vao diéu khién dé nhan théng tin 4o khuéch dai tn s6

cao bién thién theo thoi gian nhu duge minh hoa trén Fig.1.

Fig.2 minh hoa viéc thuc thi dugc wu tién cia bd chiét xuat bang 110. Cu thé,
b0 chiét xuit 110 bao gdm bod loc thong thap 111 ma, tai d4u ra cua n6, phan phdi biang
tin thip 114. Ngoai ra, bang tin cao 112 dugc tao ra béi viéc trir bang tan thip 114
khoi tin hiéu 4m thanh 102, tc 1a, tin hiéu am thanh dugc dua vao b loc thong thép
111. Tuy nhién, bd trir 113 c6 thé thue hién mot sb loai xur Iy trude trude khi trir theo
mau tiéu biéu thuc sy nhu duoc minh hoa theo bd tao cira sb tin hiéu 4m thanh 121
trén Fig.4 hoic khdi tuong tng 121 trén Fig.5a. Do d6, bd chiét xuét bang 110 c6 thé
bao gém, nhu dugc minh hoa trén Fig.2, bd loc thong thép 111 va bd trr duoc ndi tiép
thea tirc 12 bd trir 113 ¢6 dAu v duge ndi v6i dau ra cia bd loc thong thap 111 va c6

dau vao nita dugc nodi véi dau vao cua bd loc thong thap 111.

Tuy nhién, ngoai ra, b chiét xuét bang 110 c6 thé cling dugc thuc thi béng viéc
str dung thuc su bd loc thdng cao va béng viéc trir tin hiéu dau ra thong cao hodc bang
tAn cao tlr tin hiéu Am thanh dé thu bang tin thip. Hodc, ngoai ra, bd chiét xuit bing
¢6 thé duoc thuc thi ma khong c6 b trir, tic 13, bang viée td hop bo loc thong thap va
bd loc thong cao, vi du theo cach cta gian loc hai kénh. Uu tién hon, b chiét xuat
bang 110 cua Fig.1 (hodc Fig.2) dugc thuc thi dé chi chiét xuat hai bing, tirc 13, bing
tin thdp don 1é va bang tan cao don 1é khi c4c bang nay kéo dai qua khoang tan s6 diy
da cua tin hi€u am thanh.

Ul tién hon, tin s6 ngit hodc tin sé géc ctia bing tan thip duoc chiét xuit boi
bo chiét xut 110 ndm trong khoang 1/8 va 1/3 tan sb cuc dai cta tin hi¢u 4m thanh va

wu tién bang 1/6 tan sé cuc dai ciia tin hiéu 4m thanh.

Fig.3a minh hoa biéu dién so d6 cua tin hiéu 4m thanh 102 c6 thong tin hitu ich
trong chudi céc khdi 300, 301, 302, 303, trong d6 dé minh hoa, khdi 301 dugc xem
nhu 12 khéi tht nht gdm céc gia tri 1Ay mau va khéi 302 dugc xem nhu 1a khéi sau
thtr hai gdm céc gi4 tri 4y mAu ciia tin hidu am thanh. Khéi 300 dang trude khéi thir
nhét 301 theo thoi gian va khéi 303 ding sau khdi 302 theo thoi gian va khi thir nhét
301 va khéi thtr hai 302 lién ké theo thdi gian véi nhau. Ngoai ra, nhu dugc minh hoa
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bing s6 tham chiéu 106 trén Fig.3a, m&i khéi két hop véi thong tin phu 106 bao gdm,
d6i voi khéi tha nhét 301, thong tin d6 khuéch dai thir nhat 311 va bao gdm, déi véi
khéi tht hai, thong tin d6 khuéch dai thir hai 312.

Fig.3b minh hoa viéc xtr ly ctia b chiét xut bang 110 (va bd x 1y bing cao
120 va bd tb hop 130) trong cac khéi chdng 14p. Do d6, cira s6 313 dugc sir dung dé
tinh toén khéi thit nhat 301 chdng l4p vdi cira sb 314 dugce sir dung dé chiét xuat khdi
thir hai 302 va cd hai cira s4 313 va 314 chdng 14p bén trong pham vi chong 14p 312.

Mic du viéc dinh 6 18 trong cac Fig.3a va 3b tém tit chiéu dai ciia mdi khdi
bang mot nira kich thudc cta chidu dai cira s6, truomg hop nay c6 thé khac, tirc 13,
chidu dai cua mdi khéi bang kich thudc véi cira sb duge sir dung dé tao ctra s6 cho
khéi tuong ung. Thuc té, day la viéc thuc thi dugc wu tién cho cac phuong an duoc uvu
tién tiép theo duoc minh hoa trén Fig.4, cu thé, Fig.5a cho bo xtr Iy sau hozc Fig.9¢c

cho bo xtt ly trudec.

Sau d6, do dai ctia pham vi chong 14p 321 bang mot nira kich thuée ctia ctra s6

twong ung véi mot nira kich thude hodc do dai cuia khoi gom cac gia tri 1ay mau.

Cu thé, thong tin d6 khuéch dai tin sé cao bién thién theo thoi gian duoc cung
chp cho chudi (300 dén 303) gdm cac khdi clia cac gid tri 14y mau cia tin hiéu 4m
thanh 102 sao cho khdi tht nhat 301 cta cac gia tri 14y mau két hop thém vao d6 thong
tin d6 khuéch dai ther nhat 311 va khéi sau thir hai 302 ctia cAc gia trj mau cua tin hiéu
4m thanh c6 thong tin do khuéch dai thtr hai khac 312, trong d6 bd chiét xuat bang 110
duoc tao chu hinh @ chiét xuét, tr khdi tht nhit 301 cua cc gid tri 14y mAu, bang tin
thap tht nhat va bing tin cao thir nhat va dé chiét xuat, tir khdi thtr hai 302 cta céc gia
tri 1y mau, bang tan thap thir hai va bing tdn cao thu hai. Ngoai ra, bd xtt 1y bang cao
120 duoc tao cAu hinh dé cai bién bing tdn cao thir nhat st dung thong tin do khuéch
dai thir nhdt 311 dé bang tin cao dugc xit I - thir nhit va dé cai bién bang tan cao thu
hai st sung théng tin do khuéch dai tha hai 312 dé thu bang tan cao dugc xu 1y thu
hai. Ngoai ra, b td hop 130 sau d6 dugc tao cAu hinh dé t6 hop bang tAn thép thtr nhat
va bang tAn cao dugc xi 1y thir nhat dé thu khéi duoc t& hop thir nhat va td hop bing
tan thip tht hai va bang tan cao dugc xtr 1y thir hai dé thu khéi duoc t6 hop thir hai.

Nhu dugc minh hoa trén Fig.3c, bd chiét xuét bang 110, bo x1r Iy bang cao 120
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va bo td hop 130 dugc tao c4u hinh dé van hanh véi cac khdi ch&“)ng lép duoc minh hoa
trén Fig.3b. Ngoai ra, bd xtt Iy sau 4m thanh 100 con bao gdm bd cong chong 1ap 140
dé tinh toan c4c phin dwoc xir Iy sau bang viéc cong cic mau 4m thanh cua khdi tha
nhzt 301 va cac mAu 4m thanh ctia khdi thir hai 302 trong pham vi chong 14p khdi
321. Uu tién hon, bd cong chéng Ie‘ip 140 duoc tao cu hinh dé gan trong sb cac gia tri
4m thanh cua nira thr hai ctia khéi thir nhit st dung ham giam din hodc giam dan
cudong d6 va dé gan trong s6 nira thir nhat ctia khéi thir hai tiép sau vao khéi thtr nhit
sir dung ham ting dan cudng d6 hoic ting din. Ham giam dan cuong do va ham ting
dan cuong do c6 thé 13 cac ham tuyén tinh hoic khéng tuyén tinh ma ting mot cach
don diéu ddi véi ham tang din cudng d6 va giam mot cadidon diéu véi ham gidm dan
cuong do.

Tai dau ra cta bd cong chéng lép 140, tdn tai chudi cac gia tri cta tin hiéu am
thanh dugc x 1y sau, vi du, nhu dugc minh hoa trén Fig.3a, ma hién tai khong cé bét

ky thong tin phu nao, do thong tin phu da dugc “dung” béi b xir Iy sau &m thanh 100.

Fig.4 minh hoa viéc thuc thi dugc uu tién ctia b chiét xuét bang 110 cua b xur
Iy sau am thanh dugc minh hoa trén Fig.1 hodc, ngoai ra, cua bd chiét xuit bang 210
ctia bd xtt Iy truéc 4m thanh 200 ciia Fig.7. Ca bo chiét xuat biang 110 cia Fig.1 hoic
bd chiét xudt bang 210 cua Fig.7 cé thé duoc thuc thi theo cung mdt cach nhu dugc
minh hoa trén Fig.4 hodc nhu dugc minh hoa trén Fig.5 ddi voi bo xir 1y sau hodc
Fig.8c ddi voi bo xtr 1y trude. Trong phuong an, bd xit 1y sau bao gdm bo chiét xuat
bang ma co, cac dic trung nhét dinh, bd tao cira sd phén tich 115 dé tao chudi cac khdi
g0m cac gia tri 14y mAu cia tin hidu 4m thanh sir dung ctra s6 phan tich, trong d6 cac
khéi chdng 14p theo thoi gian dugc minh hoa trén Fig.3b bang pham vi chong 1ap 321.
Ngoai ra, bd chiét xuit bang 110 bao gbm bo xtr Iy DFT 116 d thuc hién bién doi
Fourier rdi rac dé tao chudi cac khéi gdbm céc gia tri quang phd. Do @6, mbi khdi riéng
1¢ gbm cac gia tri 14y mau dugc chuyén ddi thanh phép biéu dién quang phd ma 1a khdi
gdm cac gia tri quang phd. Do dé, sé luong bang nhau ciia cac khdi gdm céc gia tri

quang ph6 duoc tao ra nhu thé ching 1a cac khoi gdm cac gia tri quang pho.

Bo xir Iy DFT 116 ¢6 dau ra duoc ndi véi dau vao cia bd tao dang thong thap

117. B tao dang thong thip 117 thuc té thuc hién viéc loc thong thap, va diu ra cia
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bd tao dang thong thip 117 duoc ndi véi bd xir 1y nghich dio DFT 118 dé tao chudi
cac khéi gdm cac gia tri 14y miu mién thoi gian thong thip. Cubi cung, bd tao clra sb
tbng hop 119 duoc cung cip tai déu ra ciia bd xir Iy nghich dao DET dé tao cira s6
chudi cac khbi gdbm céc gi tri iy mAu mién thoi gian théng thép st dung ctra s6 tong
hop. Déu ra cia bo tao cira sb tdng hop 119 13 tin hiéu théng thap mién thoi gian. Do
d6, cac khdi 115 dén 119 tuong Gng véi khdi 111 “bd loc théng thip” cua Fig.2 va cac
khdi 121 va 113 twong Gng véi “bd trir” 113 cta Fig.2. Do dé, trong phuong 4n dugc
minh hoa trén Fig.4, b0 chiét xuét bang con bao gﬁ“)m bd tao cira sd tin hiéu 4m thanh
121 dé tao ctra sb tin hiéu am thanh 102 sir dung cira s6 phan tich va cira s& tong hop
dé thu chudi céc khdi duogce tao ctra sd g@)m cac gia tri tin hiéu am thanh. Cu thé, bo tao
ctra s6 tin hiéu 4m thanh 121 dwoc déng bd hoéa véi b tao cira sd phan tich 115
va/hodc bod tao clra s6 téng hop 119 sao cho chudi cac khdi gém cac gia tri léy mau
mién thoi gian thong thip xuét ra boi bd tao cira s6 tong hop 119 13 dong bd héa theo
thoi gian voi chudi cac khdi duoc tao cira sb gdm cac gia tri tin hiéu 4m thanh duoc
xudt ra béi khéi 121, ma 13 tin hiéu toan bing.

Tuy nhién, tin hi€u toan bang bay gid dugc tao cira sb sir dung b0 tao ctra sb tin
hiéu 4m thanh 121 va, do d0, viéct + theo mau duoc thuc hién boi bo trir theo mau 113
trén Fig.14 dé cudi cing thu dugc tin hiéu bing cao. Do dé, tin hiéu bing cao 1a kha
dung, ngodi ra, trong chudi cac khdi, do b6 trir theo méu 113 duoc thuc hién cho mdi
khdi.

Ngoai ra, bd xtr Iy bang cao 120 dugc tao cAu hinh dé ap dung viéc cai bién cho
mdi miu cia mdi khdi cua chudi cac khdi gdbm cac gia tri 1y miu mién thoi gian
thong cao nhu dugc tao boi khéi 110 trén Fig.3c. Uu tién hon, viéc cai bién dbi voi
mau gém Kkhdi phu thudc vao, mot lan nita, thong tin cua khéi trude d6 va, mot lan
nita, thong tin cla khéi hién thoi, thay thé hodc ngoai ra, mot 14n nira, thong tin cia
khéi hién thoi, va, mot 1an nita, thong tin ctia khdi tiép theo. Cu thé, va uu tién hon,
viéc cai bién duogc thuc hién boi bd nhan 125 cua Fig.5a va viéc cai bién  dung trwlivc
boi khéi hiéu chinh noi suy 124. Nhu dugc minh hoa trén Fig.5a, viéc hi€u chinh ndi
suy dugc thuc hién giita cac khéi o khuéch dai trude d6 g[k-1], g[k] va thira sé do
khuéch dai g[k+1] ctia khdi tiép theo theo sau khdi hién thoi.
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Ngoai ra, nhu dugc trinh bay, bd nhan 125 dugc diéu khién boi khdi bu @b
khuéch dai 126 duoc diéu khién, mdt mit, boi beta_factor 500 va, mit khéc, bai thira
s6 khuéch dai g[k] 104 cho khéi hién thoi. Cu thé, beta_factor dugc st dung dé tinh
toén viéc céi bién thuc té duoc 4p dung boi bd nhan 125 duge biéu thi nhu 1/ge[k] tir
thira s6 khuéch dai g[k] dwoc két hop voi khbi hién thoi.

Do d6, beta_factor giai thich sy suy giam bd sung cia viée chuyén tiép ma duoc
tao mo hinh x4p xi boi beta_factor ndy, trong d6 su suy giém bd sung cua cac hién
tuong chuyén tiép 12 hiéu tng 1& ctia by ma héa hoic bd giai ma ma van hanh trude bd
xur 1y sau dugc minh hoa trén Fig.5a.

Viéc xtr Iy trude va xu ly sau dugc 4p dung bang viéc chia tin hiéu dau vao
thanh phan thong thip (LP) va phan thong cao (HP). Piéu nay c6 thé dugc hoan thanh:
a)bing viéc st dung FFT d8 tinh toan phdn LP hoic phan HP, b) bing viéc st dung bd
loc FIR pha khong d tinh todn phan LP hodc phan HP, hoic c) bang viéc st dung b
loc IIR duogc 4p dung theo cho ca hai hudng, dat duoc pha khong, dé tinh to4n phﬁn LP
hoic phin HP. Phan LP hoic phin HP d3 cho, cic phan khéc c6 thé dwgc thu duoc
bang phép trir don gian trong mién thoi gian. D6 khuéch dai vo huéng phu thude thoi
gian duoc 4p dung cho phén HP, ma dugc cOng tro lai phén LP dé tao dau ra dugc xur

1y trudc hoac dugc xur 1y sau.
Chia tin hiéu thanh phén LP hoac phz‘?tn HP st dung FFT (céc Fig.5a, 9¢)

Trong viéc thuc thi duoc d& xuét, FFT dwoc st dung d tinh to4n phan LP. Dé
kich thuéc FFT 1 &,cu thé 1a & = 128. Tin hiéu dAu vio s dwoc chia thanh c4c khéi c6
kich thuéc n, ma chdng l4p mot nira, tao ra cic khdi ddu vao bkl = s[&w;‘ + i,
trong d6 % 1a chi s6 khdi va 1 12 vi tri mAu trong khdi &. Cira s6 wli] duoc dp dung (115,
215) cho b[k], cu thé 13 cira s6 hinh sin, dugc x4c dinh nhu

WILE = gin - : do,l‘ g

- 2 an
i L

Y V61

va sau khi cling ap dung FFT (116, 216), céc hé s6 phtrc tap c[k][f] duoc thu
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Iy

da6i N
vsi0=F=3.

ck][F] = FFT{wli]=xib[& [},

Trén phia bd ma héa (Fig.9¢) (217a), dé thu dugc phan LP, viéc nhan theo timg

phan tir (217a) cua c[x][f] v6i dang xir Iy ps[f] dugc 4p dung, bao gdm nhu sau:

a6i o
L b= T | [
i D =T lp_size

—Ip_si7e+1 44 i . .
pslf] = | 1- ‘f—ﬁ—;ge—?—,i‘gi Ip_size = f <Ip_size +1r_size

1

. 0, doilp_size + tr size = f = —
voi =

tham s Ip size = lastFFTLine[sig] + 1 - transtionWidthLines([sig] biéu thi do rong
trong cdc vach phdé FFT cua ving thong thdp, va tham 50
fr size = transitionWidthLines[sig] biéu difn do rong trong céc vach phd FFT cta ving
chuyén tiép. Dang ciia dang xir Iy duoc d& xuét 1a tuyén tinh, tuy nhién dang tily y c6

thé duogc sir dung.

Khéi LP Ipb{k] duoc thu bing viéc ap dung IFFT (218) va viéc tao cira s6 (219)

lan nita nhu

ekl = wli] x IFFT(ps (] x <[, % o= 1 <
Phuong trinh phia trén c6 gi4 tri d6i véi bd ma héa/bd xtr 1y trude cua Fig.9C.
D61 véi bd giai ma hodc bd xur 1y sau, dang xir 1y thich tng duoc sit dung thay cho

ps[f].

Khéi HP hpb[] sau d6 dugc thu bang phép trir don gian (113, 213) trong mién
thoi gian nhu

hoblicli] = inlk [i] xw2li]l — Ipbl&l[i]. ‘i‘(’)}l G=i= N

Khéi dau ra ob[k] duogc thu béng béng viéc 4p dung 4o khuéch dai v6 hudng
glk] vao khéi HP nhu

225(230)
oblk][i] = IpblkI[i] + glk] x hpblx][t]

Khéi dau ra ob[k] cudi cing duoc td hop sir dung viée <ong chdng 14p véi khéi
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ddu ra trude d6 oblk —1] dé tao % céc cac mau cudi cing bd sung nhu cho tin hiéu
duoc xu 1y trudc ¢ nhu

o[kxZ +] = oblk— [ +3] + bk, v6i j = {0, 2 - 1},

TAt ca xit Iy duge thuc hién riéng biét cho mdi kénh d4u va, ma dwoc tao chi s6
bdi sig.

Dang khdi phuc thich ing ¢ phia xt 1y sau (Fig.5a)

Trén phia bo gidi ma, dé c6 su khoi phuc hoin hao trong ving chuyén tiép,
dang khoi phuc thich ung rs[f] (117b) trong vung chuyén tiép phai duoc sir dung, thay
cho dang xt 1y ps{f] (217b) dugc st dung & phia bd ma hoéa, phu thudc vao dang xur Iy
ps[f1 va glk] nhu

glk]
1+ (glkl — 1= {1 —pslfD

rs{fl = 1—{1—pslfhx

Trong vung LP, ca gs{f] va rs[f] bang mot, trong ving HP ps[f] va rs[f] bang
khong, ching chi khac nhau trong viing chuyén tiép. Hon nita, khi glk] = 1, sau d6 mot
cO rs[f] = ps[f].

Dang khéi phuc thich Gmg c6 thé duoc trir di bang viéc dam bao cuong do cta

vach phd FFT trong viing chuyén tiép dwoc khdi phuc sau xir Ij sau, ma dua ra hé thirc
{pslf] + {1 —pslfD) x glkl) x (rsm + (1 —rslfD x ﬁ} =1

Viéc xtir Iy twong tu nhu véi bén xur 1y sau, ngoai trir rs[f] duoc sir dung thay

cho ps[f] nhu
leblklli] = wli] x IFFT{slf] x =[&l[F1), voi i = {0, -, N — 1}

va khéi dau ra ob[k][i] duoc tinh toan st dung nghich ddo cua d6 khuéch dai vo

huéng gl[k] nhu (125)
oblkl[1] = IpblK] + ﬁﬂ % hpblK][z1.

Hiéu chinh ndi suy (124) trén phia xtr 1y sau (Fig.5a)

-25-



30690

Nira tht nhét ctia khdi du ra & déng gbp vao diu ra duoc xir Iy trudc cudi ciing
dugc dua ra boi o[k x =+ j] = oblk — 11[j + 2] + ob[K][], v6i j = {0,-++,5). Do d6, céc do
khuéch dai gk — 1] va g[k] duoc 4p dung trén phia xir Iy truée dwge ndi suy hoan toan
do céc thao tic tao cira s6 va chdng 1ip-cong. Cudng d6 cia mdi vach pho FFT trong
vung HP dugc nhan mot cdch hiéu qua trong mién thoi gian bang thira s v hudng

glk — 1] x w? [; +%] + glik] x w2[j].

Tuong ty, trén phia xir 1y sau, cudng d6 ciia mdi vach phé FFT trong vung HP

duoc nhan mot cach hidu qua trong mién thoi gian ba ng thira s6

N

2], 1
;;,;+2]+g1 w2l

bé dat duoc su khoi phuc hoan hao, tich cua sb hang trudc do,

cnrr&}-ig{x—i] w-{;+ +g{k§ w&{;) (ﬂ[ 1]¥14“[}+] ’z-fm-{;)

ma biéu dién d6 khuéch dai toan mién thoi gian tai vi trf j cho mdi vach pho

FFT trong ving HP, nén duoc chuin héa trong nira thit nhat cua khéi du ra & nhu

05[] ] = IpbIKI[T + — > hpdlkI{j] x

cmrrfv

Gia tri cua zaorrlf} co thé duoc don gian hoa va duoc viét lai thanh

cortf] = (5’1‘?‘— 1, gli

N ) %- i
+ | +— — 2 xwilx(1-wi[l Plogc;<=
\ glkl glk —1] },l ] uD, vei- 4572

Ntra thtr hai ctia khoi dau ra k& dong gop vao dau ra duoc xur 1y trudce cubi cung

duoc dua ra bdi ef{k + 1) x 3 + j] = oblkl[; +%} +oblk + 1]{j], va sy hiéu chinh noi suy

c6 thé duogc viét lai dua trén céc d6 khuéch dai g[k] va g[k + 1] nhu

r

2)=1+

NE

C,m,[j_‘_ ( gkl glk+1

gle+ 11" glk] 2>:‘§W2[’*}3‘{1 Wi, o<

Gia tri dugc cap nhét cho ntra thir hai cta khoi dau ra & dugc dua ra béi

oolid] [~ 5] = 1pblid [ + 3]+ x hwblkd [+ 7] x —

rorrfi+—

Tinh toan d6 khuéch dai trén phia xu 1y sau (Fig.9c)

-26-



30690

Tai phia xtr 1y sau, phén HP ctia khéi &, duoc cho 14 chira su kién chuyén tiép,
duoc didu chinh st dung d6 khuéch dai v6 huéng g[k] dé 1am né twong tu nhu nén
trong ving 14n c4n cia né. Nang luong cua ving HP cua khéi & s& dugc biéu thi boi
hp_e[k] va ning lwong trung binh cia nén HP trong viing l4n cn cla khdi k s& duoc

biéu thi bdi hp_bg_e[k].

Tham s6 & € [u,1], ma diéu khién Iugng diéu chinh duoc x4c dinh nhu

axhp bg elk] +{1 —a) xhp_e[k]
GFtoa:lk]l = hp_elk]

. kni hp_elk] = Ty
1, hoac

Gia tri cla gsy,q.[k] duoc luong tir héa va duoc cit t6i pham vi dugc cho phép
béi gia tri dwoc chon cua tily chon ciu hinh extendedGainRange dé tao chi sé do

~ khuéch dai gainldx[£][sig] nhu
Geae = |1082(4 X g 100 [i]) + 05 + GAIN_INDEX_0dB,
gainldx[k]l{sig] = min{ma=(0, g:4..), 2 x GAIN_INDEX 0dB-— 1).

Gia tri g[k] dugc str dung cho viéc xur 1y 1a gia tri dugc luong tir héa, duoc xac

dinh ¢ phia by gidi ma nhu

gairldxcli=igl-GAN_INDEX_BdB
glkl =2 2 .

Khi  bang 0, 6 khuéch dai c6 gid tri gspq:[k] = 1, do @6 khong c6 diéu chinh
duoc thuc hién, va khi g béng 1, d6 khuéch dai c6 gia  tri
Brioa:lk] = hp_bg_elil /hp_e k], do d6 nang luong duoc diéu chinh duoc tao dé tring
v61 ndng lugng trung binh cua nén. Hé thirc trén c6 thé duoc viét lai thanh

Grioazlicl % hp_elic] = ho_bg_elid] + {1 — o) = (hp_ek] —hp_bg_elk]),

biéu thi réng su bién thién cta nang luong dugc diéu chinh g o L] % Fip_e[k]
quanh nang lugng trung binh twong Ung cua nén hp bg elk] duoc giam voi thira sé

{1 — &) Trong hé théng duoc dé xult, ¢ = 0.75 duoc st dung, do d6 su bién thién ning

lwong HP ctia mdi khéi quanh ning lwong trung binh cia nén giam 25 % so véi ban
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dau.
Su bu d6 khuéch dai (126) trén phia xir 1y sau (Fig.5a)

Bo ma héa va b giai ma 16 dwa ra su suy giam bd sung ciia cac su kién chuyén
tiép, ma duoc tao mau xap xi béng viéc dua budc suy giam bd sung, sir dung tham s6
5 € [0,1] phu thudc vao cAu hinh b ma héa 15i va cac dic tinh tin hiéu cia khung nhu

8 x hp_bg_elk] + {1 — ) X [gf100:[k] % hp_e[k]]
hp_elk]

gt Ea&tik] =

biéu thi ring, sau khi di qua bd ma héa va bo giai ma 16i, su bién thién cua tin
hiéu duoc gidi ma geyy,q.[k] % hp_e[k] quanh néng luong trung binh tuong Gng cua nén

hp bg elk] dugc giam thém véi thira sé bd sung {1 — 8).

Chi st dung g[k], & va 8, c6 thé tinh toan wéc lugng clia gek] tai phia bd giai
ma nhu

+,15’>:‘1 a)
A

;xﬁa—ﬁﬁg—ﬁ

gelkl=1{1

Tham sb beta_factor:%l—ﬂ} dugc luong tr hoa thanh betaFactorldx[sig] va
duoc truyén nhu 13 thong tin phu cho mdi khung. Do khuéch dai duoc b ge[k] c6 thé

duogc tinh toan st dung beta factor nhu
geli] = (1 +beta_factor) x glk] —beta factor
Diéu khién siéu khuéch dai (Meta Gain Control - MGC)

Céc tin hiéu tiéng v tay tai cac budi hoa nhac truc tiép thuong khong chi chira
tiéng v tay, ma con tiéng la hét cia d4m dong, tiéng huyt séo va tiéng budc chan khan
gia di lai. Thong thuong, ngh¢ si dua ra thong béo trong tiéng vo tay hodc tiéng nhac
cu (xr 1y) 4m thanh chdng 1én tiéng vd tay duoc kéo dai. O ddy, cac phuong phép hién
cd cua viéc tao duong bao theo thoi gian nhu STP hodc GES c¢6 thé 1am suy yéu cac
thanh phan khong phai tiéng vd tay nay néu dugc kich hoat ngay tai khoanh khic cta
cac tiéng nhiéu. Do d6, bd phan loai tin hiéu dam bao ngirng hoat dong trong luc tin
hi¢u nhu vay. HREP cung C,ép tinh ning duoc goi 12 Piéu khién siéu khuéch dai (Meta
Gain Control - MGC). MGC duogc st dung dé 1am giam mot cach mugt ma hiéu ing
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cam quan ctia xt 1y HREP, tranh sy can thiét cuia viéc phan loai tin hi€u dau vao rat
chinh x4c. Véi MGC, tiéng vo tay duoc tron véi moi truong xung quanh va céc loai
tiéng nhiéu c6 thé dugc xtt Iy ma khong can dua ra cac thanh phan la khéng mong

muon.

Nhu dugc thao ludn ¢ trude, phuong an duge uu tién c6 thém tham s6 diéu
khién 807 hodc, ngoai ra, tham sb diéu khién beta factor dugc biéu thi 1a 500 trén
Fig.5a. Ngoai ra, hodc thém vao dd, cac thira s6 alpha hodc beta riéng 1é c6 thé dugc
thao luén trudce khi c6 thé duoc truyén nhu thong tin phu bd sung, nhung wu tién hon
12 ¢6 tham s6 diéu khién don 18 beta factor ma bao gém mot mat 1a beta va mat khac
12 alpha, trong d6 beta 14 tham sb ndm gitta 0 va 1 va phu thudc vao céu hinh by ma
hoéa 161 va mot cach tiy chon phu thudc va cac déc tinh tinh hiéu, thura ) alpha xac
dinh sy bién thién cua ning luong phan tan sd cao ciia mdi khéi xung quanh ning
lwong trung binh tuong tng cia nén, va alpha 13 tham s6 ndm gifta 0 va 1. Néu sb
luong chuyén tiép trong mot khung 13 nhé, nhu 1-2 thi TNS c¢6 thé c6 kha ning bao
toan ching t6t hon, va két qua 14 viéc suy giam bd sung qua bo ma héa va bd gidi ma
cho mdi khung c6 thé dugc giam xudng. Do d6, bd mi héa tién tién c6 thé giam nhe

mot cach twong Gmg beta_factor dé ngin ngira sw khuéch dai qua miec.

No6i cach khac, MGC thuong cai bién do khuéch dai duoc tinh toan g (dugc
biéu thi & day boi g_float[k]) str dung tham sb gidng x4c xuit p, nhu g' = g p ma nén
cac do khuéch dai vé 1 trude khi chung duoc lugng tir héa. Tham s beta factor
parameter 1a co cdu bd sung dé diéu khién mé réng cia cac do khuéch dai duge lugng
tir hda, tuy nhién viéc thyc thi hién thoi st dung gié tri duoc ¢ dinh dya trén c4u hinh
b6 ma héa 16i, nhu tdc dd bit.

Beta factor dugc xac dinh bdi B x (1-0)/a va dugce tinh todn wu tién trén phia b
ma hoa va dugc luong tr hoa, va beta_factor dugce luong tir hda chi sb betaFactorldx
duoc truyén nhu la thong tin phu mot lan cho mdi khung bd sung vao thong tin 4o

khuéch dai tan sé cao bién thién theo thoi gian g[k].

Cu thé, tham sb diéu khién bd sung 807 nhu beta hodc beta factor 500 cé do
phan gii thoi gian thip hon do phén giai thoi gian ctia théng tin do khuéch dai tan sb

cao bién thién theo thoi gian hoidc tham sé diéu khién bd sung ma tham chi khong thay
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ddi cho cAu hinh bd ma héa 16i cu thé hodc manh 4m thanh.

Uu tién hon, bd xir 1y bang cao, bo chiét xudt bang va bd tb hop hoat dong trong
céc khéi chdng 14p, trong d6 pham vi chong 14p nim trong khoang 40% dén 60% cua

do dai khéi va wu tién hon 50% pham vi chong l4p bang 321 dugc sir dung.

Trong cac phuong an khac hodc trong cac phuong an tuong tu, 4o dai khéi nam

trong khoang 0,8mili gidy dén 0,5mili gidy.

Hon nfta, vu tién hon hodc ngoai ra, viéc cai bién dugc thuc hién bdi bd xur 1y
bang cao 120 1a thira sé nhan phu thudc thoi gian dwgc 4p dung vao méi miu gdm
khéi trong mién thoi gian tuong tng véi g[k], ngodi ra twong Ung véi tham s6 didu
khién 500 va ngoai ra phu hop véi hiéu chinh néi suy duge dé cap dén trong ngit canh
ctia khdi 124 cua Fig.5a.

Ngoai ra, tan s6 ngat hodc tan s6 géc cua bang tan thap ndm trong khoang 1/8
va 1/3 tin so cuc dai cua tin hiéu 4m thanh va wu tién bang 1/6 tan s6 cuc dai cua tin

hiéu 4m thanh.

Ngoai ra, bd tao dang thong thip bao gébm 117b va 117a clia Fig.5a theo
phuong 4n duge wu tién duge tao cau hinh dé 4ap dung ham tao dang rs[f] ma phu
thudc vao thong tin d6 khuéch dai tAn s§ cao bién thién theo thoi gian cho khéi tuong
ung. Viéc thuc thi dugc uu tién cia ham tao dang rs[f] dugc dé cap trugc do, nhung

cac ham thay thé ciing c6 thé dugc sir dung.

Hon nita, vu tién hon, trong d6 ham tao dang rs[f] con phu thudc thém vao ham
tao dang ps[f] dugc st dung trong bd xu 1y trudc am thanh 200 dé cai bién hoidc suy
giam bing tin cao cua tin hiéu 4m thanh st dung thong tin do khuéch dai tin s cao
bién thién theo thoi gian cho khdi twong tmg. Su phu thudc cu thé cia rs[f] vao ps[f]

da duoc dé cap trude d6 & Fig.5a, nhung su phu thude khéc c6 thé ciing dugc str dung.

Hon nita, nhu duge dé cép trude trong khdi 124 cia Fig.5a, viéc cai bién d6i
vOi mau gém cac khéi phu thudc thém vao thtra sb tao cura sb duogc ap dung cho mau
nhit dinh nhu dugc xac dinh boi ham ctra sé phén tich hodc ham cira s6 tong hop nhu
duoc thao luan trude do, vi du, ddi voi thira s hiéu chinh ma phu thudc va ham tao

ctra s6 w[j] va thdm chi uu tién vao binh phuong cua thira s6 tao ctra s6 w[j].
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Nhu da dugc néu trude day, cu thé trén Fig.3b, xtt 1y dugc thuc hién bdi bd
chiét xuit bing, bd td hop va bo xir Iy biang cao duge thuc hién trong cac khdi chong
14p sau cho phan sau ctia khdi trude duge suy ra tir cac mau 4m thanh twong ty cla tin
hiéu am thanh nhu 14 phén trude cia khéi sau lién ké theo thoi gian véi khéi truée, tic
la, xr Iy duoc thuc hién bén trong va st dung pham vi chdng l4p 321. Pham vi chong
14p 312 nay cua c4c khdi chdng 14p 313 va 314 bing véi mot nira ctia khi trude va
khdi sau ¢6 cing do dai nhu khéi trude so vai sb lwgng cac gid tri mau va bo xit Iy sau
bao gdm thém bd cong chong 1ap 140 dé thuc hién phép toan cong chong 14p nhu duge
minh hoa trén Fig.3c.

Cu thé, bd chiét xudt bang 110 dugc tao cAu hinh dé 4p dung d6 ddc cia bo loc
chia 111 gitta pham vi dung va pham vi thong cua bd loc chia cho khéi cac mau am
thanh, trong d6 do dbe nay phu thudc vao thong tin do khuéch dai tn sd cao bién thién
theo thoi gian cua khéi cac mau. Do dbc nay duogc duara la do dbe rs[f] ma phu thude
vao théng tin do khuéch dai glk] nhu dugc dinh 16 trude d6 va nhu dugc dé cap trong

n6i dung cia fig.5a, nhung cac su phu thudc khéc ciing c6 thé dugc sir dung.

Thong thuong, théng tin d khuéch dai tan s6 wu tién c6 gia tri khuéch dai gfk]
cho khdi hién thoi k, trong d6 do dbc dugc tang manh hon cho gia tri 4o khuéch dai

cao hon so véi d0 tang cua do déc cho gia tri do khuéch dai thép hon.

Fig.6a minh hoa phép biéu dién chi tiét hon ctia thong tin phu 106 ctia Fig.3. Cu
thé, thong tin phu bao gém chudi céc chi s6 dd khuéch dai 601, thong tin chinh xac 4o
khuéch dai 602, thong tin bu do khuéch dai 603 va thong tin chinh xac do bu 604.

Uu tién hon, bd xi 1y sau 4m thanh bao gdm bo chiét xuat théng tin phu 610
chiét xuét tin hiéu 4m thanh 102 va thong tin phu 106 tir tin hiéu 4m thanh véi thong
tin phu va théng tin phu duoc chuyén tiép t6i bo gidi mi thong tin phu 620 ma tao va
tinh toan do khuéch dai duoc giai mi 621 va/hoic gia tri bu do khuéch dai dwoc giai
mé 622 dua trén thong tin chinh x4c d6 khuéch dai twong ng va thong tin chinh xac

do bu tuong Ung.

Cu thé, thong tin chinh xac xac dinh sb lugng cac gia tri khac nhau, trong 46
thong tin chinh x4c d6 khuéch dai dinh 18 s& lwong 16n hon cta cac gia tri ma chi s6

d6 khuéch dai c6 thé c6 duoc so sanh véi thong tin chinh xac @6 khuéch dai thap biéu
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thi s6 lugng nho hon cua céac gia tri d§ khuéch dai c6 thé cé.

Do do, thong tin do khuéch dai chinh x4c cao c6 thé biéu thi sb luong cao hon
ctia cac bit duoc sit dung dé truyén chi sb d6 khuéch dai so v6i thong tin chinh x4c do
khuéch dai thip biéu thi sd lwong nhé hon cuia cac bit duge sir dung dé truyén thong
tin 46 khuéch dai. Thong tin chinh x4c cao c6 thé biéu thi 4 bit (16 gia chi cho thong
tin do khuéch dai) va thong tin @6 khuéch dai thip hon c6 thé chi bang 3 bit (8 gia tri)
cho luong tir héa do khubch dai. Do d6, thong tin chinh x4c d khuéch dai ¢6 thé, vi
du,la co hiéu don gian biéu thi nhu “extendedGainRange”. Trong trudng hop sau, ¢
hiéu cAu hinh extendedGainRange khong biéu thi chinh x4c hoic thong tin chinh xéc
nhung céc do khuéch dai c6 pham vi binh thuong hodc pham vi dugc mé rong. Pham
vi dugc mé rong chira tit ca cac gia tri trong pham vi binh thudng va ngoai ra, cac gia
tri nhé hon va 16n hon cé thé sir dung pham vi binh thuéng. Pham vi duwgc mé rong ma
c¢6 thé duge sir dung trong cac phuong 4n nhat dinh cé kha ning cho phép ap dung
hiéu qua xu ly trudc cuong d¢ 16n hon cho cic su kién chuyén tiép manh, ma néu

khoéng c6 thé cit vao pham vi binh thudng.

Tuong tu, d6i v6i sy chinh x4c thira s6 beta, tirc 13, d6i v6i thong tin chinh x4ac
b dd khuéch dai, co hidu ciing c6 thé dwoc st dung, ma tém tit liéu cac chi sb
beta factor st dung 3 bit hodc 4 bit, va co hiéu nay co thé dugc goi la

extendedBetaFactorPrecision.

Ul tién hon, bd xit Iy FFT 116 dugc tao cAu hinh dé thuc hién bién ddi Fourier
101 rac theo khéi véi do dai khéi cua N gia tri léy mau dé thu dugc sb luong gia tri
quang phd thdp hon s Iugng cua N/2 gi4 tri quang phé phirc bang viéc thuc hién thuat
toan bién ddi Fourier roi rac rai rac, trong do6 viéc tinh toan cac nhanh cho cac gia tri
quang phé trén tan sb cuc dai dugc bo qua, va bd chiét xuit bang duogc tao cAu hinh dé
tinh to4n tin hiéu tin s6 thp bang viéc str dung cac gia tri quang phd 1én t6i pham vi
thn sb bat dau chuyén tiép va bang viéc gan trong sb cac gia tri quang phd bén trong
pham vi tan s chuyén tiép, trong d6 pham vi thn sb chuyén tiép chi mo rong cho dén

khi tan s6 cuc dai hodc tan s0 nhd hon tan so cuc dai.

Quy trinh nay dugc minh hoa trén Fig.15, vi du, trong d6 céc thao tac buém

duoc minh hoa. Vi du dugc dua ra bt dau tir cAu tric lién két FFT co sb 2 phan chia
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theo thoi gian N=8 diém, trong do6 chi c6 X(0) va X(1) duoc can cho viéc xtr ly thém;
It qua 13, E(2) va E(3) va O(2) va O(3) 12 khong can thiét. Tiép theo, tudng trong céc
DFT N/2 diém dugc chia thanh DFT N/4 diém va sau d6 chia d6i mdi DFT Bay gio c6

thé lap lai sy b6 qua dugc mo ta & trén tuong tu, nhu dugc minh hoa trén Fig.15.
Tiép theo, bo xir 1y sau truéc 4m thanh 200 dugc dé cap cu thé trén Fig.7.

bd xit 1y trudc 4m thanh 200 bao gdm bo phan tich tin hiéu 260 dé phan tich tin
hiéu 4m thanh 202 d& x4c dinh thong tin d6 khuéch dai tin s6 cao bién thién theo thoi
gian 204.

Ngoai ra, bd xit 1y truéc am thanh 200 bao gdm bo chiét xudt bang 210 dé chiét
xut bang tin cao 212 cua tin hiéu 4m thanh 202 va bang tn thip 214 cta tin hiéu &m
thanh 202. Ngoai ra, bd xir 1y bang cao 220 duoc cung cip dé thuc hién sy khuéch dai
bién thién theo thoi gian cua bing tdn cao 112 twong tmg véi thong tin do khuéch dai

tan sb cao bién thién theo thoi gian 204 dé thu duoc bing tin cao duge xir Iy 222.

B0 xi Iy truede 4m theh 200 con bao gdm b t6 hop 230 dé td hop bang tan cao
222 va bang tan thip 214 duoc xir Iy dé thu tin hiéu am thanh dugc xir Iy trude 232.
Ngoai ra, giao dién dau ra 250 dugc cung cép dé tao tin hiéu du ra 252 bao gbm tin
hiéu tin hiéu Am thanh duoc xir 1y trude 232 va thong tin d6 khuéch dai tan sé cao bién
thién theo thoi gian 204 nhu la thong tin phu 206 tuong ung v6i thong tin phu 106
dugc trinh bay trong ndi dung cua Fig.3.

Uu tién hon, bd phan tich tin hiéu 260 dugc tao cu hinh dé tinh toan tin hiéu
am thanh d& x4c dinh ddc tinh tht nhit trong khdi thoi gian thtr nhat 301 nhu dugc
minh hoa boi khdi 801 cua Fig.8a va dic trung thi hai trong khdi thoi gian tir hai 302
cla tin hiéu 4m thanh, dic tinh thi hai chuyén tiép hon dic tinh thir nhit nhu duoc
minh hoa trén khdi 802 cua Fig.8a.

Ngoai ra, bd phan tich tin hiéu 260 dugc tao cAu hinh dé xac dinh thong tin do
khuéch dai thtr nhat 311 cho dic tinh thi nhét va théng tin d6 khuéch dai thir hai 312
cho dic tinh thir hai nhu dugc minh hoa béng khdi 803 trén Fig.8a. Sau do, bo xur 1y
bang cao 220 duoc tao cdu hinh dé suy giam phan bing cao cta khdi thoi gian thi hai

302 twong tng voi thong tin d6 khuéch dai thir hai 16n hon phin bing cao cua khoi
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thoi gian thi nhit 301 twong tng voi thong tin d6 khuéch dai thir nhat nhu duge minh
hoa trong khéi 804 cua Fig.8a.

Ngoai ra, by phan tich tin hiéu 260 duoc tao cAu hinh @é tinh toan udc sd nén
cho ning luong nén cua bang cao dbi véi mot hoic nhiéu khéi thoi gian 1an cn theo
thoi gian dugc dat trude khéi thoi gian hién thoi hodc dugc dat tiép sau khdi thoi gian
hién thoi hodc duoc dat trude va tiép sau khéi thoi gian hién thoi hodc gém c6 khéi
thoi gian hién thoi hodc khong gém khdi thoi gian hién thdi nhu dwgc minh hoa trén
khdi 805 cua Fig.8b. Hon nita, nhu duge minh hoa trong khéi 808, udc sb ning luong
cho bang cao cua khoi hién thoi duge tinh toan va, nhu duge tém tat trong khéi 809,
thira s& d6 khuéch dai dugc tinh todn mot mit sit dung udc s6 nén, va mit khac st
dung uée sé nang luong. Do d6, két qua ciia khbi 809 12 thira s6 d6 khuéch dai dugc

minh hoa bang s tham chiéu810 trén Fig.8b.

Ul tién hon, b phan tich tin hidu 260 dwoc tao cAu hinh dé tinh toan thira s6 do
khuéch dai 810 dya trén phuong trinh dugc minh hoa truée g_float, nhung cach tinh

toan khac cling cé thé dugc thuc hién.

Ngoai ra, tham s alpha anh huong dén thira s6 d6 khuéch dai sao cho su bién
thién ning lwong ctia mdi khéi quanh ning luong trung binh twong tng cla nén dugc
giam it nhit 50% va uu tién hon 1a 75%. Do d6, su bién thién cla ning lugng thong
cao ctia mdi khéi quanh ning luong trung binh twong tng clia nén dugc uvu tién gidm

25% so v6i ban dau bang thira s alpha.

Hon nita, chirc néng/khéi diéu khién siéu khuéch dai 806 dugc tao cAu hinh dé
tao thira sé diéu khién p. Trong phuong 4n, khdi 806 sir dung phuong phép phat hién
dé nhén dang céac su chuyén tiép c6 thé xay ra. Déi véi mdi khéi (ctia vi du 128 mau),
n6 tao ra thira sé “tin tuéng” giéng xac xuét p trong khoang 0 va 1. P9 khuéch dai cudi
cing dugc ap dung vao khdi 1a g' = g p, trong d6 g 1a do khuéch dai ban dau. Khi p
bang zero, g' = 1, do d6 khong xir Iy ndo dugc 4p dung va khi p bing mot, g' = g, do

mang xu 1y day du duogc ap dung.

MGC 806 duoc str dung dé nén d6 khuéch dai vé 1 trudc khi lugng tir héa khi
xtr Iy trude, dé diéu khién d6 manh cua xir 1y trong khoang khong thay dbi va hiéu qua

ddy du. Tham sb beta_factor (ma 1a tham sb hoa duoc cai thién ciia tham s6 beta) dugc
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st dung dé mo rong cac do khuéch dai sau khi giai lugng tir hda trong xir 1y sau, va
mot kha ndng la dé su dung gia tri ¢ dinh cho mdi c4u hinh bd ma hoa, dugc xac dinh
boi toe do bit.

Trong phuong &n, tham sb alpha dugc ¢b dinh tai 0,75. Do d6, thira sb & 14 su
suy giam cua sy bién thién ning luong quanh nén trung binh, va né dugc cb dinh trong
thuc thi MPEG-H dén 75%. Thira s§ diéu khién p trén Fig.8b c6 vai tro nhur thira sb

“tin cdy” giong xac x4c suat p.

Va nhu dugc minh hoa trén Fig.8c, bd phén tich tin hiéu duoc tao cAu hinh dé
luong tir héa va chudi thé gdm cac gi tri thong tin d6 khuéch dai nhu chudi cac gia tri
duoc lugng tir héa, va by xir 1y bang cao 220 duogc tao cAu hinh dé thuc hién cai bién
bién ddi theo thoi gian ciia bang cao twong tmg véi chudi cac gia tri duge lugng tir héa

hon 1a céc gia tri khong dugce lugng tir hoa.

Ngoai ra, giao dién d4u ra 250 duoc tao ciu hinh dé dua chudi cac gia tri duogc
luong tir héa vao th>a tin phu 206 nhu 12 thong tin do khuéch dai tan s6 cao bién d6i

theo thoi gian 204 nhu dwgc minh hoa trén Fig.8c tai khbi 814.

Hon nita, bd xtr Iy trude 4m thanh 200 dugc tao cdu hinh dé x4c dinh gi tri bu
d6 khuéch dai nira mé ta sy tdn hao bién thién nang lugng dugc dua ra béi bd ma hda
hodc bd giai md duoc ndi tiép sau, va, ngoai ra, bo xit Iy trudc 4m thanh 200 lugng ti
hoa 816 thong tin bi d6 khuéch dai thém nay va dua 817 théng tin bu do khuéch dai
thém duoc luong tir hda nay va, ngoai ra bd phan tich wu tién dugc tao cau hinh dé ap
dung diéu khién do siéu khuéch dai trong viéc xac dinh thong tin do khuéch dai tin sb
cao bién thién theo thoi gian dé giam dan hodc ning cao dan hiéu qua cia bo xir 1y
bang cao trén tin hi€u 4m thanh tuong Gng véi dit lidu diéu khién bd sung 807.

Uu tién hon, bd chiét xut bang 210 ctia bd x1r 1y trudc am thanh 200 dugc thuc
thi chi tiét hon nhu dugc minh hoa trén Fig.4 hoac trén Fig.9c. Do d6, b chiét xuét
bang 210 duoc tao cdu hinh dé chiét xuit bang tan thp st dung thiét bi loc thong thap
111 va dé chiét xuét bang tdn cao bing viéc trir 113 bang tan thap tir tin hiéu Am thanh

theo cach twong tu chinh xac nhu dugc dé cap trudc ddi véi b xir Iy sau 4m thanh.

Hon nita, trong d6 b chiét xuét biang 210 va bd xir 1y bang cao 220 va bd td
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hop 230 duoc tao cdu hinh dé van hanh trong cac khéi chdng 14p. B6 t6 hop 230 con
bao gdm bod cong chdng 14p dé tinh toan phan duge xtr 1y trude bang viéc cong cac
mau Am thanh ctia khéi thi nhit va cidc mAu 4m thanh cta khéi tht hai trong pham vi
chdng 14p khéi. Do d6, bd cong chdng 14p duge két hop véi bo to hop 230 cia Fig.7 c6
thé dugc thuc thi theo cach twrong tu nhu bd cong chdng 1ap dbi véi bd xit 1y sau nhur

dwoc minh hoa trén Fig.3c vé6i sé tham chiéu 130.

Trong mdt phuong an, ddi véi bd xir 1y truée 4m thanh, pham vi chdng 14p 320
nim trong khoang 40% d6 dai khéi dén 60% d6 dai khdi. Trong mot phuong an khac,
d6 dai khdi ndm trong khoang 0,8mili giéy dén 5,0mili gidy va/hodc cai bién duoc thy
hién bdi bd xir Iy bang cao 220 14 thira sb nhan duoc 4p dung cho mdi miu cia khéi
trong mién thoi gian sao cho két qua cua toan bo xir Iy trude 13 tin hiu va ban chét

chuyén tiép dugc giam.

Trong mdt phuong 4n, tdn s ngat hodc tan sd géc clia bing tan thap nim trong
khoang 1/8 va 1/3 cua pham vi tan s cuc dai cua tin hiéu 4m thanh (202) va uu tién

b?mg 1/6 tin s cuc dai cua tin hiéu 4m thanh.

Nhu dugc minh hoa, vi du, trén Fig.9 va nhu da dugc thdo ludn vé bo xur 1y
truge trén Fig.4, bd chiét xudt biang 210 bao gdm b tao cira sd phén tich 215 d tao
chudi cac khdi gdm céc gia tri iy mAu cta tin hiéu 4m thanh sir dung cira s6 phan tich,
trong d6 cac khbi nay chdng 14p theo theo thoi gian nhu dugc minh hoa bang s tham
chiéu 321 trén Fig.3b. Hon nita, bd xit Iy bién di Fourier roi rac 216 d tao chudi c4c
khéi gdm céc gia tri quang phd duoc cung cap va ciing duge ndi tiép theo bd tao dang
thong thip 217a, 217b dugc cung cép, dé tao dang mdi khéi cia cac gia tri quang phd
dé thu chudi cac khédi duoc tao dang thong thap ciia cAc gia tri quang phd. Hon nita, bo
xtr 1y bién ddi nghich dao Fourier roi rac 218 @ tao chudi cac khéi gdm céc gié tri 14y
mau mién_ thoi gian dugc cung cip va, bd tao cira s6 _téng hop 219 duogc nbi véi dau ra
cua bo xu 1y bién dbi nghich d4o Fourier ro1 rac 218 dé tao chudi cac khdi cho céc gia

tri 14y miu mién thoi gian thong thp st dung cira s6 tong hop.

Uu tién hon, bo tao dang théng thip bao gém cac khdi 217a, 217b 4p dung dang
thong thip ps[f] bang viéc nhan cac vach phd FFT riéng 1é nhu dugc minh hoa béi bd
nhan 217a. Dang thong thép ps[f] dugc tinh todn nhu dugc biéu thi trudc d6 trén
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Fig.9c.

Ngoai ra, ban than tin hi¢u am thanh, tic 13, tin hiéu 4m thanh toan bang cling
duoc tao cira sd st dung bo tao tin hiéu 4m thanh 221 dé thu chudi cc khéi duoc tao
clra sb gém cac gia tri tin hi¢u am thanh, trong dé bd tao cua s6 tin hiéu Am thanh 221
nay dugc d@)ng bo hoa vo1 b tao cira ) phén tich 215 va/hodc b tao ctra ) phéan tich
219 sao cho chudi cac khéi gdm céc gia tri 14y mAu mién thoi gian théng thép duoc
ddng bd héa véi chudi cac khdi gdm cac gia tri tin hiéu Am thanh.

Hon nita, bd phan tich 260 ctia Fig.7 duoc tao cAu hinh dé cung cdp bd sung
tham sd diéu khién 807 dugc sir dung dé diéu khién do manh cua xir Iy trude trong
khoang khong va diy dui hiéu qua, va 500, tic 1a beta factor nhu 1a thong tin phu
thém, trong d6 bd xir Iy bang cao 220 dugc tao ciu hinh dé 4p dung cai bién ciing dudi
sw xem xét ctia tham sé diéu khién bd sung 807, trong d6 dd phan giai thoi gian cla
tham sb beta_factor thip hon d6 phén giai thoi gian ciia théng tin do khuéch dai tan sb
cao bién thién theo thdi gian hodc tham sé didu khién bd sung 13 dimg cho mot mang
4m thanh cu thé. Nhu da dé cép tru6e day, tham sd didu khién gidng nhu xac suét tir
MGC duogc st dung dé nén cac dd khuéch dai va 1 trude khi luong tir hda, va nd

khéng duoc truyén mot cach rd rang nhu théng tin phu.

Hon nita, bo to hop 230 duogc tao cAu hinh dé thuc hién bd sung theo miu cla
c4c khdi tuong tmg cia chudi cac khdi gdm céc gia tri 14y mAu mién thoi gian thong
thdp va chudi gdm cac khéi duoc cai bién, tic 13, cac khdi duge xir Iy clia cac gié tri
14y mAu mién thoi gian théng cao dé thu chudi cac khdi gdm c4c gié tri tin hiéu t6 hop

nhu dugc minh hoa, cho phia by xtr 1y sau, trén Fig.3c.

Fig.9a minh hoa thiét bi mi héa 4m thanh dé m3 héa tin hiéu 4m thanh bao gdm
bd x1r 1y trude &m thanh 200 nhu dugce dé cap trude khi nd dugc tao cAu hinh dé tao tin
hidu dau ra 252 c6 thong tin d6 khuéch dai tdn s6 cao bién thién theo thoi gian nhu
thong tin phu. Ngoai ra, b ma hoa 161 900 dugc cung cép dé tao tin hiéu dugc ma hoa
181 902 va thong tin phu 161 904. Ngoai ra, thiét bi ma héa am thanh bao gdm giao dién
ddu ra 910 dé tao tin hiéu duoc ma héa 912 bao gdm tin hiéu dugc mi héa 16i 920,
thong tin phu 181 94 va thong tin d6 khuéch dai tin sé bién thién theo thdi gian nhu
théng tin phu bd sung 106.
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Uu tién hon, bd xur Iy trude dm thanh 200 thyc hién x1r 1y trude mdi kénh hoidc
mbi ddi tuong riéng biét nhu duge minh hoa trén Fig.10a. Trong trudng hop nay, tin
hiéu 4m thanh 12 tin hiéu da kénh hoic da ddi twong. Trong phwong 4n nita, dugc minh
hoa trén Fig.5c, by x 1y trudc Am thanh 200 thuc hién xtr 1y trude mdi kénh van
chuyén SAOC hoic mdi kénh véan chuyén Ambisonic bac cao (High Order Ambisonics
- HOA) riédg biét nhu dugc minh hoa trén Fig.10a. Trong truong hop nay, tin hiéu am
thanh 14 kénh vén chuyén dbi tuong Am thanh khéng gian hodc kénh van chuyén

Ambisonic bac cao.

Nguoc lai, bd ma héa 16i 900 dugc tao cAu hinh dé ap dung xr ly b ma hoa da
kénh lién két hodc xit Iy bd mé héa da dbi tugng lugng két hoic dién day khoang tréng
bd ma hoa hodc xir Iy mé rong bang thong bd ma hoa trén cac kénh dugce xir 1y trude

232.

Do d06, tiéu biéu, tin hiéu duoc ma héa 16i 902 c6 it kénh hon 1a dugc dua vao
bd m3 héa 16i da kénh/da dbi tuong lién két 900, do bd ma héa 16i 900 thudng bao

gom mot loai thao tac trdn gidm.

Thiét bi giai ma 4m thanh duoc minh hoa trén Fig.9b. Thiét bi giai ma 4m thanh
c¢6 giao dién dau vao 4m thanh 920 d nhan tin hiéu &m thanh dugc ma héa 912 bao
gdm tin hidu duoc m3 hoéa 181 902, thong tin phu 18i 904 va thong tin d6 phan giai tin
sd cao bién thién theo thdi gian 104 nhu 13 thong tin phu bd sung 416. Hon nita, thiét
bi giai m3 am thanh bao gém bd giai ma 16i 930 dé gidi ma tin hiéu dwoc mi héa 13i
902 st dung thong tin phu 15i 904 dé thu tin hiu 18i dugc giai ma 102. Ngoai ra, thiét
bi giai ma am thanh c6 bd xur 1y trude 100 dé xtr 1y trude tin hiéu 161 duge giai ma 102
str dung thong tin d khuéch dai tin s6 cao bién thién theo thoi gian 104.

Uu tién hon, nhu dugc minh hoa trén Fig.10b, bd giai ma 16i 930 duoc tao cau
hinh @8 4p dung xt 1y b giai ma da kénh hodc xir Iy bd gidi mi da déi twong hogc xur
Iy bd giai ma md rdng bang thong hodc xir 1y bo gidi ma dién diy khoang tréng dé tao
cac kénh dugc giai ma cua tin hi¢u da kénh 102 hodc cac dbi tuong dugc giai ma cua
tin hiéu da déi twong 102. Do d6, n6i cach khac, bd xir 1y b gidi ma lien két 930
thudng bao gdbm mot sb loai tron giam dé tao, tir s6 luong thip hon cia cac kénh trong

tin hiéu 4m thanh duoc ma hoéa 902, ) lugng cao hon cua cac ddi tuong/kénh riéng
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biét. Cac kénh/ddi twong riéng biét duoc dwa vao xir 1y sau kénh-riéng biét bang viéc
xtr 1§ sau Am thanh 100 st dung thong tin d6 khuéch dai tan sd cao bién thién theo thoi
gian cho mdi kénh hoic mdi ddi twong nhu dwge minh hoa béng sb tham chiéu 104
trén Fig.10b. B xit Iy sau kénh riéng 1¢ 100 xuét ra cic kénh duge xir 1y sau ma c6 thé
xuét ra cho bd chuyén d6i k¥ thuat sé/tuorng tu va loa phat thanh dugc ndi sau d6 hodc
c6 thé xuit ra cho mot sé loai xi 1y hodc luwu trir khac hodc bat ky quy trinh thich hop

khéc cho viéc xir cac ddi tuong am thanh hodc cac kénh am thanh.

Fig.10 minh hoa tinh huéng twong tw nhu nhitng gi dugc minh hoa trén céc
Fig.9a hoic 9b, tirc 13, chudi day da bao gbdm bo x1r 1y trude xit Iy dudng bao d6 phan
giai cao 100 dugc ndi v6i bd ma hoa 900 dé tao ra dong bit va dong bit duge gidi ma
boi bd giai ma 930 va dau ra cua bod giai ma dugc xt ly sau béi b xtr 1y sau bd xur 1y
duong bao do phan giai cao 100 dé tao ra tin hiéu du ra cubi cung.

Céc Fig.16 va cac Fig.17a t6i 17h minh hoa két qua kiém tra nghe d6i véi viec
nghe loa phat thanh kénh 5.1(128 kbps). Ngoai ra, cac két qua dbi véi viéc nghe 6ng
nghe am 14p thé tai chat lugng trung binh (48kbps) va cao (128 kbps) dugc cung cp.
Fig.16a tom tit c4c cai dat kiém tra nghe. Cac két qua dudc minh hoa trén cac Fig.17a
dén 17h."

Trén Fig.17a, chat lugng cam quan nam trong khoang tir “tot” dén “xuat sac”.
Luu ¥ ring cac tin hiéu gidng tiéng vd tay nam trong cac muc cac muc c6 diém thap

trong pham vi “t6t”.

Fig.17 minh hoa rang tit ca cac muc tiéng vd tay thé hién cai thién dang ké,
trong d6 khong c6 su thay dbi dang ké trong chét lugng cam quan dugc quan sat dbi
v6i cac muc khong phai tiéng v tay. Khong cé muc ndo bi suy gidm mot cach déng
ké.

Dé cap t6i cac Fig.17c va 17d, chi ra rang chit luong cam quan tuyét d6i nam
trong khoang “t5t”. Trong c4c chénh 1éch, toan bd, c6 d6 khuéch dai dang ké clia bay
diém. Pham vi c4c do khéch dai chit lvong riéng 16 ndm trong khoang tir 4 dén 9 diém,

déu 1a dang ké.

Trén Fig.17e, tht ca c4c tin hiéu cia tip hop kiém tra 13 c4c tin higu tiéng v tay.
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Chét luong cam quan nim trong pham vi tir “kha” dén “t6t”. Mot cach nhat quan, cic
diéu kién “HREP” c6 diém cao hon diéu kién “NOHREP”. Trén Fig.17f, r& rang 13,
dbi v6i tit ca cac muc trir mot, “HREP” ¢6 diém cao hon dang ké so véi “NOHREP”,
Céc sy cai thién tir 3 dén 17 diém duoc quan sat. Téng thé, c6 d6 khuéch dai trung

binh déng ké cua 12 diém. Khéng cé muc nao bi suy giam mot cach dang ké.

Pé cap t6i cac Fig.17g va 17h, 16 rang ring, trong cac diém tuyét doi, tt ca tin
hiéu c¢6 diém nim trong pham vi “xudt sic”. Trong cac diém chénh léch, c6 thé thdy rd
rang, mic du cht luong cam quan 13 gin nhu rd rang, dbi véi sau trong s6 tam tin
hiéu, c6 su cai thién dang ké tir ba dén chin diém téng cong bing trung binh ctia nim

diém s MUSHRA. Khéng c6 muc nio bi suy giam mot cach dang ké.

Két qua thé hién 6 rang rang k¥ thuat HREP ctia phuong 4n duge wu tién 1a uu
diém dang ké dbi voi viéc ma hoéa cac tin hiéu giéng tiéng vd tay trong pham vi rong
cta tdc do bit/cac chét lwong tuyét ddi. Hon nita, né cho thiy rang khong cé su suy
yéu ndo trén cac tin hiéu khong phai tiéng vd tay. HREP 1a cong cu dé m3 hoa cam
quan dugc ci thién cia cac tin hiéu ma chi yéu gdbm nhiéu sy kién chuyén tiép day
dic, nhu tiéng tiéng vo tay, tiéng mua, v.v. Loi ich cia viéc 4p dung HREP 13 gap doi.
HREP giam nhe nhu cu tdc do bit trén bd mi hoéa bing viéc giam bién ctia tin hidu
d4u vao; ngoai ra, HREP dam bao su phuc hdi dudng bao thich hop trong giai doan
tron (ting) cua bd giai mi, diéu nay cang quan trong néu cac k¥ thuat ma héa da kénh
theo tham sb dwoc 4p dung trong bo ma hoéa-giai mi. Cac bai kiém tra chii quan thé
hién su cai thién quanh 12 diém sé MUSHRA béi xtr Iy HREP tai 4m 1ap thé 48kbps
va 7 diém s6 MUSHRA tai 128 kbps ddi vé6i kénh 5.1.

Sau day, tham chiéu dén Fig.5b mdt mdt minh hoa viéc thuc thi cua xur 1y sau
mat khac minh hoa viéc xur Iy trudc bén trong khung by ma héa/bd gidi ma dm thanh
MPEG-H ba chiéu. Cu thé, Fig.5b minh hoa bd xtt Iy sau HREP 100 nhu duoc thuc thi
bén trong bd gidi ma am thanh MPEG-H ba chiéu. Cu thé, bd xir ly sau theo sang ché
dugc biéu thi bang sé tham chiéu 100 trén Fig.5b.

C6 thé thdy ring bd xir Iy HREP duoc nbi voi dau ra clia bd gidi ma 161 am
thanh ba chiéu duoc minh hoa bing sé tham chiéu 550. Ngoai ra, giita phan tir 550 va
khédi 100 trong phan phia trén, cac phan tir Am thanh ndi MPEG duoc minh hoa, thuc
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hién mot cach dién hinh trdng taing am thanh nbi duge thuc thi MPEG tir cac kénh co
s& & dAu vao cta khdi 560 dé thu duoc nhidu kénh dau ra hon & dau ra khéi 560.

Ngoai ra, Fig.5b minh hoa c4c phin tir khac ngoai phan 18i 4m thanh. Trong
phﬁn két xuit am thanh, mot mit ¢6 drc_1 570 cho cic kénh va mit khac cho céc dbi
tuong. Hon nita, khéi chuyén ddi trude 580, bd két xuét ddi tugng 590 va bo giai ma
siéu d6i tuong 592, bd giai ma SAOC ba chiéu 594 va b gidi ma Ambisonic bac cao
High Order Ambisonics (HOA) 596 dugc cung cép.

T5+ ¢4 céc phdn tir nap bd 1dy mau lai 582 va bo 14y mAu lai nap dit lidu ddu
ra vao bo tron 584. BO tron chuyén tiép cac kénh ddu ra ciia né thanh phan nap loa
phat thanh 586 hodc phin nap éng nghe 588 ma biéu dién cac phan tir trong “cubi clia

chudi” va ma biéu dién viéc xir 1y sau bo sung ti€p sau dau ra bd tron 584.

Fig.5¢ minh hoa viéc nhing dugc uu tién hon cua b xtr Iy sau am thanh (audio
post-processor - HREP) trong khuén khd cta bd giai ma 4m thanh MPEG-H ba chiéu;
Trai nguoc vai Fig.5b, viéc xir Iy HREP cling dugce ap dung cho céac kénh van chuyén
SAOC va/hoic t6i cac kénh van chuyén HOA. Cac ham khéac trén Fig.5 twong tu voi

cac ham trén Fig.5b.

N - N r r r
Can luu y rang cac yéu cau bao hd kém theo lién quan dén b chiét xuat bang
4p dung cho bo chiét xuit bang trong bd xi 1y sau 4m thanh va bo xir 1y trudc am
thanh ciing nhu khi yéu cdu bao ho chi cung cip cho bd xir 1y sau trong s6 bd xi 1y sau

hodc b xtr Iy trwée. Twong tu hop 16 v6i bd xir 1y bing cao va bo td hop.

Tham chiéu cu thé t&i cac phuong an khac dugc minh hoa trong Phu luc va

trong Phu luc A.

Trong khi sang ché nay di duoc mo ta dudi dang mot vai phuong én, c6 céac
phép bién dbi, phép hoan vi va twong dwong ma roi vio trong pham vi clia sang ché
nay. Ciing nén duogc luu ¥ ring c6 nhiéu cach thay thé dé thuc hién cac phuong phép
va c4c thanh phén cia sang ché. Do d6 dugc mong doi ring cic yéu céu bao ho dugc
di kém sau day duoc hiéu 12 bao gdm tt ca cac thay ddi, bién thé va twong dwong nhu

véy ciing nhu ndm trong tinh thdn va pham vi ding ctia séng ché.

Mic du mét vai khia canh da dugc mo ta trong ngit canh ctua thiét bi, o rang
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rang cac khia canh nay ciing biéu dién su mé ta cia phwong phép twong Ung, ma khéi
hodc thiét bi twong tmg véi budc phuong phap hoic ddu hidu cia bude phuwong phap.
Tuong tu, cac khia canh dugc mé ta trong ngit canh cia budc phuong phép ciing biéu
dién sy mé ta cua khdi hodc muc hodc dau hiéu tuong Ung cua thiét bi tuong tng. Mot
s6 hodc tht ca cac bude phuong phép ¢6 thé duge thuc hién béi (hodc stir dung) thiét b
phan ctng, nhu vi du, bd vi xir Iy, may tinh c¢6 thé 1ap trinh hodc mach dién tir. Theo
mot s& phuong 4n, mot s mot hodc nhiéu bude phuong phép quan trong nhét c6 thé

duogc thuc hién boi thiét bi nhu vay.

Cac tin hiéu am thanh dugc ma hoa sang tao cd thé duoc luu trit trén vat ghi Iuu
trir k§ thuét sé hodc co thé dwoc truyén trong méi trudng truyén din nhu mdi truong

truyén khong diy hodc moi trudng truyén cé day nhu Internet.

Phu thudc vao cac yéu ciu thuc thi nhat dinh, cdc phuong an cia sang ché co
thé dugc thuc hién trong phin cimg hodc trong phan mém. Phuong 4n c6 thé duoc
thuc hién st dung vat ghi luu trit sé, vi du, dia mém, DVD, Blu-Ray, CD, ROM,
PROM, EPROM, EEPROM hoic by nhé FLASH, c6 céc tin hiéu diéu khién c6 thé
doc dugc bang dién tir duge luu trit trén d6, ma két hop (hodc ¢6 thé két hop) voi hé
théng may tinh cé thé 1ap trinh sao cho phwong phép twong tng dugc thuc hién. Do

d6, vat ghi luu trit s§ ¢6 thé c6 kha nang doc dugc bang may tinh.

Mot sb phuong 4n theo sang ché bao gdm vat mang dit liéu c6 cac tin hiéu didu
khién c6 thé doc dugc bé'lng dién tr, ma cé kha nang két hop véi hé théng may tinh co
thé 14p trinh duoc, sao cho mét trong s6 cac phwong phap duge mo ta & day duge thuc
hién.

Noi chung, cac phuong an cua sang ché c6 thé dugc thuc hién nhu san phém
chuong trinh may tinh véi ma chuong trinh, ma chuong trinh cd tac dung dé thyc hién
mot trong sd cac phuong phap khi san phim chwong trinh may tinh chay trén my tinh.

M3 chuong trinh ¢6 thé vi du duge luu trir trén séng mang may doc dugc.

Céc phuong 4n khac gém c¢6 chuong trinh may tinh dé thuc hién mot trong céc

phuong phép dugc mo ta & day, duogc luu trir trén séng mang may doc duoc.

Do dé, néi cach khac, phuong an cia phuong phap theo sang ché 1a chuong
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trinh mAy tinh c¢6 ma chuong trinh dé thuc hién mt trong s6 cac phuong phap dugc
mo ta & dy, khi chuong trinh may tinh chay trén may tinh.

Do do6, phuong an khéac ctia cac phuong phép theo sang ché 1 vat mang dit liéu
(hoac vat ghi luu trit s6, hodc vat ghi c6 thé doc dugc br?mg may tinh) g6m c0, da dugc
ghi lai trén d6, chuong trinh may tinh dé thuc hién mot trong sd cac phuong phép duge
md ta & day. Vat mang dit lidu, vét ghi luu trit s6 hodc vat ghi da dugc ghi thuong la

hitu hinh va/hoac khong chuyén tiép.

Do do6, phuong an nita cua cdc phuong phap theo sang ché 12 dong dir liéu hozc
chudi tin hiéu biéu dién chwong trinh may tinh d thuc hién mot trong céc phuong
phap da duoc md ta & day. Vi du, c6 thé cdu hinh dong dit liéu hodc chudi cac tin hiéu

dé duoc truyén thong qua su két néi truyén thong dir lidu, vi du thong qua Lién mang.

Phuong 4n khac gdm c6 phuong tién xit 1y, vi du m4y tinh, hodc thiét bi logic
1ap trinh dugc, duge cdu hinh dé hodc dugc 1am thich tng @ thyuc hién mot trong s6

cac phuong phap dugc mo ta & day.

Phuong 4n khac gdm cé mdy tinh c¢6 chwong trinh may tinh dugc l3p trén may
tinh dé thuc hién mét trong cac phuong phap duoc mo ta & day.

Phuong an nita theo sang ché bao g@)m thiét bi hoac hé théng duoc chu hinh dé
chuyén (vi du, bang dién tr hoic quang hoc) chuong trinh may tinh dé thyc hién mot
trong cac phuong phap dugc mo ta & day dén bd nhan. B nhan c6 thé 1a, vi du, may
tinh, thiét bi di dong, thiét bi nhé hodc twong tw. Thiét bi hodc hé thdng co thé, vi du,
bao gdbm may chu tép tin dé chuyén chwong trinh may tinh dén bd nhan.

Theo mdt sb phuong an, thiét bi 16gic 1ap trinh dwgc (vi du, mang cdng 1ap trinh
duoc dang truong) cé thé duoc str dung dé thuc hién mét s hoic tAt ca cac chirc nang
cua cac phuong phap dugc md ta & day. Trong mot sd phuong 4n, méang cbng 1ap trinh
duoc dang trudong ¢ thé két hop voi bo vi xtr 1y @é thuc hién mot trong s6 cac phuong
phap dugc mo ta & ddy. Thong thuong, cadc phuong phap t6t hon 1a dugc thuc hién boi
thiét bi phin ctng bat ky.

Thiét bi dugec mé ta & day c6 thé duoc thuc hién s dung thiét bi phan cing,

hodc st dung may tinh, hodc sir dung t6 hop cua thiét bi phan ctmg va mdy tinh.
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Céac phuong phap dugc mo ta ¢ day co thé duoc thuc hién sir dung thiét bi phan

ctng, hodc sir dung may tinh, hodc st dung td hop cua thiét bi ph?m cing va may tinh.

Cac phuong an dugc mod ta bén trén chi mang tinh minh hoa cho céc nguyén ly
ctia sang ché. Can hiéu ring cac su bién thé va bién ddi cua cac phuong 4n va céc chi
tiét dugc mé ta & day s& 1a rd rang dbi v6i ngudi cé trinh d6 trong linh vuc k§ thuét
tuong Gng. Do d6, muc dich cua sang ché 14 chi dugc gi¢i han bdi pham vi cua cac
diém yéu cau bao ho sap dua ra dudi ddy va khong bi giéi han béi cac chi tiét cu thé

duoc biéu dién bang ban mo ta va giai thich cta cdc phuong an & day.



30690

Phu luc
M6 ta cac phuong 4n khac cia HREP trong Am thanh ba chiéu MPEG-H

Vigc xtt Iy dudng bao d6 phén giai cao (High Resolution Envelope Processing -
HREP) 1a c6ng cu cho viéc ma hoa cam quan dugc cdi thién cia cac tin hiéu ma chu
yéu bao gdm nhidu su kién chuyén tiép day dic, vi du nhu tiéng v tay, cac tiéng mua
roi, v.v. Céc tin hiéu nay thudong khé ma héa dbi véi cac bd mi héa am thanh, cu thé
tai téc do bit thap. Kiém tra chi quan thé hién sy cai thién ddng ké xung quanh 12
diém s6 MUSHRA béi xtt Iy HREP tai &m 14p thé 48 kbps.

Tém tit tong quat

Coéng cu HREP cung cép hiéu sudt ma héa dugc cai thién cho céc tin hiéu ma
chira cac su kién chuyén tiép cach déu day dic, sao cho céc tin hidu tiéng vo tay do
chu/ng 12 mot phan quan trong trong viéc thu truc tiép. Twong tu, cac tiéng mua roi
hodc cac 4m thanh khac nhu tiéng phéo hoa cé thé thé hién cac dic tinh nay. Khong
may, 16p 4m thanh nay giy ra nhitng khé khan cho cac bd ma hoa-gidi ma &m thanh
hién c6, dic biét khi dugc ma hod tai téc do bit thdp va/hodc véi cac cong cu ma héa

theo tham s0.

Fig.10 thé hién dong tin hiéu trong bd ma hoéa-gidzi ma HREP. Tai phia bo ma
héa, cong cu ndy hoat déng nhu bd xir Iy truéc ma 1am phing theo thoi gian tin hiéu
cho cac tn sb cao khi tao ra lwong nho thong tin phu (1-4kbps ddi véi cac tin hidu am
1ap thé). Tai phia bd giai ma, cong cu nay hoat dong nhu b xir 1§ sau ma tao dang
theo thoi gian tin hiéu cho cac tdn sb cao, tin dung thdong tin phu. Lgi ich cua viéc ap
dung HREP 13 gip d6i: HREP giam nhe nhu cau toc do bit trén bd ma héa biang viéc
giam bién cua tin hiéu dau vao; ngoai ra, HREP dam béao su phuc hdi duong bao thich
hop trong giai doan tron (ting) ciia bd giai ma, didu nay cang quan trong néu cac ky

thuat ma hoa da kénh theo tham s6 duoc ap dung trong bd mi hoa-giai ma.
Fig 10c: Téng quan vé dong tin hiéu trong bd ma héa-giai ma HREP.

Cong cu HREP hoat dong d6i véi tit ca cac cdu hinh kénh dau véo (don, 4m 1ap

thé, da kénh bao gdm 3 chiéu) va ca cac dbi trong 4m thanh.

Trong thir nghiém 13i, trinh bay cc két qua kiém tra nghe MUSHRA ma thé
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hién wu diém ctia HREP khi mé héa céc tin hiéu tiéng v4 tay. Viéc cai thién dang ké
chét lugng cam quan duge minh héa cho céc trudng hop kiém thir sau day

. Cai thién trung binh 7 diém s6 MUSHRA cho kénh 5.1 tai

128kbit/gidy

e  Cai thién trung binh 12 diém s6 MUSHRA cho 4m 1ip thé
48kbit/s

. Cai thién trung binh 5 diém s6 MUSHRA cho 4m lap thé
128kbit/s

Vi du, thong qua viéc danh gi4 chit lugng cam quan cho tin hiéu kénh 5.1 sir
dung tap hop kiém tra diy du 4m thanh ndi MPEG dugc biét d&én rong rii, chirng minh
rang chét luong tin hiéu khong phai tiéng vd tay khéng bi suy yéu bsi HREP.

M0 ta chi tiét HREP

Fig.10 thé hién dong tin hiéu trong bd ma hoa-giai ma HREP. Tai phia b ma
héa, cong cu hoat d@glhu bd xr 1y trudc véi do phan giai theo thoi gian cao trude khi
bd m3 hoa giai md 4m thanh cam quan thuc t& bang viéc phén tich tin hiéu dau vao,
suy giam va theo d6 1am phéng theo thoi gian phan tn s cao cia céc tin hiéu chuyén
tiép, va tao ra luong nho thong tin phu (1-4 kbps cho tin hiéu 4m 1ap thé). Bo phan
loai tin hiéu tiéng vd tay c6 huéng dan quyét dinh bd ma hoéa lidu ¢ kich hoat HREP
hay khong. Tai phia bd giai ma, cong cu nay lam viéc nhu b xir Iy sau sau by ma hoa-
gi4i m3 4m thanh bing viéc ting va theo d6 tao dang theo thoi gian phan tan sb cao
cua cac su kién chuyén tiép, tan dung thong tin phu ma da duoc tao ra trong viéc ma
hoa.

Fig.9c: Dong tin hiéu HREP chi tiét trong bd ma héa.

7
Fig.9c hién thi dong tin hiéu bén trong bd xr Iy HREP bén trong bd ma hoa.

Viée xut 1y trude duge 4p dung bing viée chia tin hidu dau vao thanh phan thong thap
(LP) va phin théng cao (HP). Viéc nay dugc hoan thanh bing viéc st dung FFT dé
tinh toan phdn LP, phin LP d3 cho, phdn HP duoc trlt trong mién thoi gian. o khuéch
dai vo hudng phu thudc thoi gian dugc ap dung cho phﬁn HP, ma duogc cdng trd lai

phén LP dé tao dau ra duoc xir 1y trudc.
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Thong tin phu bao gdm théng tin dang thong thap (LP) va cic do khuéch dai vo
huéng ma duge udc luong bén trong khdi phan tich HREP (khong duge minh hoat).
Khéi phan tich HREP c6 thé chura cac co cdu bd sung ma c6 thé giam dan hidu qua ciia
xt 1y HREP trén ndi dung tin hiéu (“c4c tin hiéu khong phai tiéng vd tay”) trong dé
HREP c6 thé khong ap dung ddy du. Theo d6, cic yéu cau vé do chinh x4c phat hién
tin hiéu tiéng v tay duoc giam xudng.

Fig.5a: Dong tin hiéu HREP chi tiét trong bo giai ma.

Viéc xtt 1y phia bd giai ma duoc trinh bay so lugc trong Fig. 5a. Thong tin phu
trén thong tin dang HP va cac do khuéch dai vo huéng dugc phan tich tr dong bit
(khong dugc minh hoa) va dugc ap dung cho viéc lam tuong tu budc xir Iy sau & bd
giai ma dugc nghich dao tr tin hiéu cia budc xtr 1y truéc & bo ma hoa. Viéc xur 1y sau
duoc 4p dung bang viéc chia lai tin hiéu thanh phan thong thap (LP) va phan thong cao
(HP). Viéc nay dugc hoan thanh bing viéc sir dung FFT dé tinh toan phan LP, phin
LP da cho, phﬁn HP duoc trir trong mién thoi gian. Do khuéch dai phu thudc vao thong
tin phu dugc truyén duoc 4p dung cho ph?in HP, ma dugc bd sung sau phﬁn LP dé tao

dau ra dugc xir 1y trudc.

T4t ca thong tin phu HREP dugc truyén tin hiéu trong trong tii mé rong va
duoc nhing twong thich theo chiéu nguoc bén trong dong bit 4m thanh MPEG-H ba
chiéu.

Vin ban chi tiét

Céc thay d6i WD can thiét, ca phap dong bit dugcdé xuét, ngit nghia va mo ta
chi tiét cta qua trinh giai ma co thé dugc tim théy trong Phu luc A cua tai liéu nhu van
ban so sanh.

D0 phtc tap

Do phtrc tap tinh toan cta xt Iy HREP duoc chi phdi boi viéc tinh toan ciia cac
cap DFT/IDFT ma thuc thi viéc chia LP/HP cua tin hi¢u. DPéi voi mdi khung am thanh
bao gdm 1024 gia tri mién thoi gian, 16 cip ciia cac DFT/IDFT c6 gia tri thuc 128

diém can duoc tinh toan.

Dé dua vao ciu hinh phirc tap thap (LC), dé xut cac giéi han sau
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° Gi6i han céac kénh/cac ddi tuong HREP hoat dong
¢ Gi6i han céc thira sé d6 khuéch dai duoc truyén din cuc dai g(k)
dang ké (c4c thira s6 khuéch dai khéng dang ké bang 0dB giam bét nhu cau cip

DFT/iDFT duoc két hop)

e Viéc tinh todn DFT/ADFT trong cdu trac lién két rai rac chia hai co
s6 2 hiéu qua

Chung minh vé uu diém.

Céc bai kiém tra nghe

Nhu 14 su ching minh v& wu diém, cac két qua kiém tra nghe s& duoc trinh bay
dbi voi viéc nghe loa phat thanh kénh 5.1 (128kbps). Ngoai ra, cac két qua dbi v6i viéc
nghe 6ng nghe am 14p thé tai chat lugng trung binh (48kbps) va cao (128 kbps) duge
cung cap. Fig.16 tém tit cac cai dit kiém tra nghe.

Fig.16 Tong quat kiém tra nghe;

Céac két qua

Kénh 5.1 tai 128kbps

Fig. Thé hién c4c diém s MUSHRA tuyét di ctia kénh 5.1 tai 128kbps. Chét
lwong cam quan nim trong pham vi tir “kh4” dén “xut sic”. Luu ¥ rang céc tin hiéu
gidng tiéng vd tay nim trong cac muc cac muc cd diém thip trong pham vi “t6t”.

Fig.17a: Cac diém s6 MUSHRA tuyét dbi di véi bai kiém tra kénh 5.1 tai
128Kkbps.

Fig.17 thé hién cac diém s MUSHRA chénh léch ctia bai kiém tra kénh 5.1 tai
128kbps. T4t c& cac muc tiéng v tay thé hién cai thién dang Kké, trong d6 khéng co su
thay d6i dang ké trong chat lwgng cam quan dugc quan sat d6i voi cac muc khong phai
tiéng v& tay. Khong c¢6 muc nao bi suy giam mot cach dang ké.

Fig 17b: Cac diém s6 MUSHRA chénh léch d6i véi bai kiém tra kénh 5.1 tai
128Kkbps.

Fig.17 thé hién cac diém s6 MUSHRA cho tit ca cac muc tiéng vd tay duoc
chira trong tap hop bai kiém tra va Fig.17d thé hién cac diém s6 MUSHRA chénh léch
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dbi voi tat ca cac muc tiéng vo tay duge chira trong tap hop bai kiém tra. Chét luong
cdm quan tuyét ddi nim trong pham vi “tot”. Trong cac chénh Iéch, toan by, c6 do
khuéch dai dang ké ciia bay diém. Pham vi cac do khéch dai chat luong riéng 1é nim
trong khoang tir 4 dén 9 diém, déu 1a dang ké.

Fig 17¢: Céc diém s6 MUSHRA tuyét d6i d6i véi cac tin hi¢u kiém tra kénh 5.1
tai 128kbps.

Fig 17d: Cac diém sé MUSHRA chénh léch ddi véi cac tin hidu kiém tra kénh
5.1 tai 128kbps.
Am 14p thé 48kbps

Fig.17e thé hién cac diém s MUSHRA cuia bai kiém tra am 1ap thé 48kbps. Tai
day, tat ca tin hiéu ctia tap hop 13 c4c tin hidu tiéng vo tay. Chit luong cam quan nam
trong pham vi tr “kh&” dén “t6t”. Mot cach nhat quan, cac didu kién “HREP” ghi diém
cao hon didu kién “NOHREP”. Fig.17f thé hién cic diém s6 MUSHRA chénh léch.
Dbi vai tit ca cac muc ngoai trr mot, “hrep” ghi diém dang ké t6t hon “nohrep” Cac
su cai thién tir 3 dén 17 diém duoc quan sat. Téng thé, c6 d6 khuéch dai trung binh
dang ké cua 12 diém. Khong c6 muc nao bi suy giam mdt cach dang Kké.

Fig 17e: Cac didm s6 MUSHRA tuyét dbi déi voi bai kiém tra am 13p thé
48kbps.

Fig.17f: Céc diém s MUSHRA chénh léch @i ddi v6i bai kiém tra 4m 1ap the
48kbps.

Am 1ap thé 128kbps

Fig.17g va Fig.17h 1an luot thé hién cac diém s6 MUSHRA tuyét ddi va chénh
léch cua bai kidm tra 4m 1ap thé 128kbps. Trong cac diém sb tuyét dbi, tit ca cac tin
hiéu ghi diém nim trong pham vi “xuét sic”. Trong cac diém sb chénh léch, c6 thé
thdy rang, tham chi chit lugng cam quan 13 gan nhu trong subt, ddi véi 6 trong s6 8 tin
hi€u c¢o6 su cai thién dang ké tir 3 dén 9 diém, té)ng ) béng trung binh cua 5 diém sb
MUSHRA. Khéng cé muc nao bi suy gidm mot cach dang Ké.

Fig 17g: Céc diém s MUSHRA tuyét d6i dbi voi bai kiém tra 4m 1ap thé
128kbps.
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Figl7h: Cac diém s§ MUSHRA chénh léch d6i v6i bai kiém tra am 1ap thé
128Kkbps.

Céc két qua thé hién rd rang rang k§ thust HREP cua dé xuat CE 1a wu diém
dang ké dbi vai viéc mi hoa céc tin hiéu gidng tiéng vo tay trong pham vi rong clia tbc
do bit/cac chét lwong tuyét d6i. Hon nita, né chimg minh ring khong c6 su suy yéu

nao trén cac tin hiéu khong phai tiéng v0 tay.
Két luan

HREP 1a cong cu dé m3 héa cam quan dugc cdi thién cua céac tin hiéu ma chu
yéu gbm nhiéu sy kién chuyén tiép day dic, nhu tiéng tiéng v0 tay, tiéng mua, v.v. Loi
ich cua viéc 4p dung HREP 13 gip d6i. HREP giam nhe nhu ciu tc dd bit trén bo ma
héa bing viéc giam bién cia tin hidu ddu vao; ngoai ra, HREP dam béo su phuc hoi
dudng bao thich hop trong giai doan tron (ting) cia bd giai ma, diéu nay cang quan
trong néu cac k§ thuat ma héa da kénh theo tham sé dwgc 4p dung trong bd ma hda-
giai m3. C4c bai kiém tra chu quan thé hién su cai thién quanh 12 diém s6 MUSHRA
b6i xir Iy HREP tai 4m 1ap thé 48kbps va 7 diém s6 MUSHRA tai 128 kbps ddi véi
kénh 5.1.
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Phu luc A
Phuong &an dugc vu tién cia HREP trong am thanh ba chiéu MPEG-H

Sau do6, cac viéc cai bién dir liéu cho cac thay ddi duoc yéu cau ddi v6i HREP
lién quan dén céac tai liéu ISO / IEC 23008-3: 2015 va ISO / IEC 23008-3: 2015 /
EAM3 duoc dua ra.

B6 sung thém dong sau ddy vao Bang 1, “Céc khoi chitc nang MPEG-H ba
chiéu va mién xir I bén trong. fi core biéu thi toc o ldy mdu dau ra cia bé gidi ma 164,

fs,out biéu thi tbc dd ldy mau dau ra ciia bo gidi ma”.” trong Phan 10.2:
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Bang 1 — Céc khdi chtc ning MPEG-H ba chiéu va mién xir 1y bén trong.

fs core bi€u thi toc d0 1ay mau dau ra cua bd giai ma 101, fseu bi€u thi toc dd 1ay mau dau

ra cua by gidi ma.

béng goép
Pj tré vao do tré
Céc mau Péng gép vao do tré | toi da
Nbi , ‘ toi da CAu hinh
Khéi chite Mién | [1/fscore] )
dung Cau hinh aAm thanh | am thanh
nang xaly | hoic
xir ly : cao phitc tap
[1/sou] Céc mau [1/fs,0u] thap
Cac  mau
[1/fs.0ut]
TD, Do |64 64 *
dai khung RSRi6n nhie
161 =
1024
QMF- 64 + 257 + (64 + 257 +
Téng |TDFD  [320+63 |320 + 63) * RSRimn
Loi hop va nhit
am HREP QMF-
:thanh Ciip
phan
tich va
can
chinh
cho ludi
64 mau.

-52-




30690

B6 sung thém truong hop sau va Bdng 13 “Cu phdp cua
mpegh3daExtElementConfig()”, trong Phdn 5.2.2.3:

Bang 13 - Ca phap cua mpegh3daExtElementConfig()

case ID_EXT ELE HREP:

 HREPConfig(current_signal group);

B6 sung thém xdc dinh gia tri sau vao Bang 50, “Gia tri cua

usacExtElementType”, trong Phan 5.3.4:

Bang 50 - C4c phan tir cia cAu hinh bd can bing

ID EXT ELE HREP 12

/* bao toan cho viéc st dung 13 -127
ISO */

B6 sung dien dich sau vao Ban 51, “Dién dich cac khoi dit liéu cho viéc gidi ma

trong tdi mé rong”, trong Phan 5.3.4:

Bang 51 — Dién dich c4c khdi dit liéu cho viéc gidi ma trong ti m& rong

ID EXT FLE HREPFrame(outputFrameLength,

_HREP current_signal group)

Bo sung thém ménh dé con méi vao cudi cua phdan 5.2.2 va bo sung Bdng sau
day:

5.2.2.X Céc chu hinh phan tr m& rong
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Bang 2 — Syntax of HREPConfig()

Ct phap S6 lugng | Ky hidu

cac bit

HREPConfig(current_signal group)
{

signal _type = signalGroupType[current signal group];

signal count = bsNumberOfSignals[current signal group]
+1;

if (signal_type == SignalGroupTypeChannels) {

channel layout =

audioChannelLayout[current_signal group];

}

extendedGainRange; 1 uimsbf
extendedBetaFactorPrecision; 1 uimsbf
for (sig = 0; sig < signal count; sig++) { Chuyl

if ((signal_type = SignalGroupTypeChannels) &&
isLFEChannel(channel layout, sig)) {
iSHREPActive[sig] = 0;

} else {
iSsHREPACctive[sig]; 1 uimsbf
}
if (isHREPActive[sig]) {
if (sig==0) { Chuy 2
lastFFTLine[0]; 4 uimsbf
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transitionWidthLines[0]; 4 uimsbf

defaultBetaFactorIdx|[0]; nBitsBeta uimsbf
} else { Chuy3

if (useCommonSettings) { 1 uimsbf

lastFFTLine[sig] = lastFFTLine[0];

transitionWidthLines[sig] =
transitionWidthLines[0];

defaultBetaFactorldx[sig] =
defaultBetaFactorIdx[0];

} else {
lastFFTLine[sig]; 4 uimsbf
transitionWidthLines[sig]; 4 uimsbf
defaultBetaFactorIdx|[sig]; nBitsBeta uimsbf
}

Cha ¥ 1: Ham tro giup 13 isLFEChannel(channel layout, sig) tré vé 1 néu
kénh trén vi tri sig trong channel layout 13 kénh LFE hodc 0 néu nguoc lai.

Luu y 3: nBitsBeta = 3 + extendedBetaFactorPrecision.

Tai cudi cua 5.2.2.3 bo sung thém cdc bang sau:

Bang 3 — Cu phap cia HREPFrame()

C1 phap S6 luong Ky hiéu
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cac bit

HREPFrame(outputFramelength, current signal group)
{
gain_count = outputFrameLength / 64;

signal count = bsNumberOfSignals[current signal group]

+1;

useRawCoding; 1 uimsbf
if (useRawCoding) {
for (pos = 0; pos < gain_count; pos++) {
for (sig = 0; sig < signal count; sig++) { Chuyl
if (isHREPActive[sig] == 0) continue;

gainldx|[pos][sig]; nBitsGain uimsbf

}
} else {

HREP decode ac data(gain_count, signal count);

for (sig = 0; sig < signal count; sig++) {
if (isHREPActive[sig] == 0) continue;

all_zero = 1; /* all gains are zero for the current channel
*/
for (pos = 0; pos < gain_count; pos++) {

if (gainldx[pos][sig] != GAIN_INDEX 0dB) {
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all zero = 0;

break;

}
if (all_zero ==0) {
useDefaultBetaFactorldx; 1 uimsbf
if (useDefaultBetaFactorldx) {
betaFactorldx[sig] = defaultBetaFactorldx[sig];
} else {

betaFactorldx|sig]; nBitsBeta uimsbf

NOTE 1: nBitsGain = 3 + extendedGainRainge.

Ham trg gitip HREP decode ac data(gain_count, signal count) mé t4 viéc doc
céc gi4 tri 6 khuéch dai thanh ddy gainldx st dung cac ham mi héa sé hoc mirc thip

USAC sau day:
arith decode(*ari_state, cum_freq, cfl),
arith_start decoding(*ari_state),
arith_done decoding(*ari_state).
Hai ham trg giup dugc dua vao,
ari_decode bit with prob(*ari_state, count 0, count total),

ma giai ma mdt bit p, = count 0/total count vapy =1 —pg, Va
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ari_decode bit(*ari_state),
ma giai ma mdt bit ma khong mo hinh hoéa, v61 pg = 0.5 va py = 05.
ari_decode bit with prob(*ari_state, count 0, count_total)
{
prob _scale =1 << 14;
tbl[0] = probScale - (count_0 * prob_scale) / count_total;
tbl[1] = 0;
res = arith decode(ari_state, tbl, 2);

return res;

ari_decode bit(*ari_state)
{
prob_scale =1 << 14;
tbl[0] = prob_scale >> 1;
tbl[1] = 0;
res = arith decode(ari_state, tbl, 2);

return res;

HREP decode ac data(gain_count, signal count)
{

cnt mask[2]= {1, 1};

cnt sign[2] = {1, 1};

cnt neg[2] = {1, 1};
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cnt pos[2] = {1, 1};

arith_start decoding(&ari_state);

for (pos = 0; pos < gain_count; pos++) {
for (sig = 0; sig < signal count; sig++) {
if ({isHREPActive[sig]) {
continue;
}

mask bit = ari decode bit with prob(&ari_state, cnt mask[0],

cnt_mask[0] + cnt_mask[1]);

cnt_mask[mask_bit]++;

if (mask_bit) {

sign bit = ari_decode bit with prob(&ari state, cnt sign[0],
cnt_sign[0] + cnt_sign[1]);

cnt_sign[sign bit] += 2;

if (sign_bit) {

large bit = ari_decode bit with prob(&ari_state, cnt neg[0],
cnt_neg[0] + cnt_neg[1]);

cnt_neg[large bit] +=2;
last_bit = ari_decode bit(&ari_state);
gainldx[pos][sig] = -2 * large bit - 2 + last_bit;

} else {
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large bit = ari_decode bit with prob(&ari state, cnt pos[0],
cnt_pos[0] + cnt_pos[1]);

cht _pos[large bit] +=2;
if (large bit) {
gainldx[pos][sig] = 3;
} else {
last bit = ari_decode bit(&ari_state);

gainldx[pos][sig] = 2 - last_bit;

}
} else {

gainldx[pos][sig] = 0;

if (extendedGainRange) {
prob_scale =1 << 14;
esc_cnt = prob_scale / 5;

tbl _esc[5] = {prob_scale - esc cnt, prob scale - 2 * esc_cnt,

prob_scale - 3 * esc_cnt, prob_scale - 4 * esc_cnt, 0};
sym = gainldx[pos][sig];
if (sym <=-4) {
esc = arith_decode(ari_state, tbl_esc, 5);
sym = -4 - esc;
} else if (sym >=3) {

esc = arith_decode(ari_state, tbl_esc, 5);
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sym = 3 + esc;

}

gainldx[pos][sig] = sym;

gainldx[pos][sig] += GAIN INDEX 0dB;

arith done decoding(&ari_state);

B6 sung ménh dé con mdi sau day “Céng cu xir Iy dwong bao do phan gidi cao

5.5.X (High Resolution Envelope Processing - HREP)” vao cudi clia ménh dé 5.5:
Cong cu xur Iy duong bao do phan giai cao 5.5.X
M6 ta cong cu 5.5.X.1

Coéng cu HREP cung ce‘ip hiéu suit mi héa dugc cai thién cho cac tin hiéu ma
chira cac su kién chuyén tiép cach déu day dic, sao cho cac tin hiéu tiéng vd tay do
Chliilg 12 mot phin quan trong trong viéc thu truc tiép. Twong tu, cac tiéng mua roi
hodc cac 4m thanh khac nhu tiéng phdo hoa c6 thé thé hién cac dic tinh ndy. Khong
may, 16p Am thanh nay gy ra nhitng kho6 khan cho cac bd ma hoa-gidi ma am thanh
hién co, dic biét khi dugc ma hoa tai tdc do bit thép va / hodc véi cac cong cu ma hoda

theo tham sd.

Céc Fig.5b hodc 5c thé hién dong tin hiéu trong bd ma hoéa-giai ma dugc trang
bi HREP. Tai phia b ma hda, cdng cu nay hoat dong nhu bo xir ly truéc ma lam
phing theo thoi gian tin hiéu cho c4c tan sb cao khi tao ra lwong nhé théng tin phu (1-
4kbps ddi vai céc tin hiéu 4m lap thé). Tai phia bd gidi ma, cong cu nay hoat dong nhu

bd xtr Iy sau ma tao dang theo thoi gian tin hiéu cho cac tan s6 cao, tin dung thong tin
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phu. Loi ich cua viéc 4p dung HREP 1a gip d6i: HREP giam nhe nhu cau tbc do bit

trén b0 ma hoa bang viéc giam bién cua tin hi¢u dau vao; ngoai ra, HREP ddm bao su

phuc hdi dudng bao thich hop trong giai doan tron (ting) cua bo giai ma, diéu nay

cang quan trong néu cac k¥ thuat ma héa da kénh theo tham s& dugc ap dung trong bd

ma héa-giai ma. Cong cu HREP hoat dong doi voi tat ca cac cau hinh kénh dau vao

(don, am lap thé, da kénh bao gém 3 chiéu) va ca cac dbi tuong am thanh.

Dit liéu 5.5.X.2 va cAc phan tir trg gitip

current_signal group

signal type

signal count

channel layout

extendedGainRange

Tham sb current_signal group parameter dua trén phan tir
ct phap Signals3d() syntax element va phan tir cti phép
mpegh3daDecoderConfig().

Loai nhdm tin hi¢u hi¢n thoi, duge st dung dé phan biét
gitta c4c tin hi¢u kénh va dbi tuong, HOA, va céc tin hiéu
SAOC.

Sé lugng tin hiéu trong nhom tin hiéu hién thoi.

trong truong hop nhém tin hiéu hiéu thoi cé cac tin hiéu
kénh, né chtra cac dic tinh cua cac loa cho mdi kénh,
dugc stir dung dé x4c dinh céc loa LFE.

Biéu thi cac chi sb khuéch dai sir dung 3 bit (8 tri sé) hay
4 bit (16 tri sé), nhu duoc tinh toan béi nBitsGain.

extendedBetaFactorPrecision Biéu thi céc chi sd khuéch dai beta str dung 3 bit hay

iSHREPA ctive[sig]

lastFFTLine[sig]

transitionWidthLines[sig]

defaultBetaFactorldx[sig]

4 bit, nhu duoc tinh toan boi nBitsBeta.

Biéu thi r}mg cong cu hoat dong ddi véi tin hiéu trén chi
s sig trong nhém tin hiéu hién thoi.

Vi trf ctia vach phd khac khong cudi cing duge st dung
trong quy trinh théng thip duoc thuc thi str dung FFT.

Do rong trong cac vach phd cua ving chuyén tiép trong

quy trinh théng thap duoc thuc thi sit dung FFT.

Chi s0 beta mac dinh dugc st dung dé cai bién cac do
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khuéch dai trong quy trinh bu d6 khuéch dai.

S6 lugng cac miu twong dwong mdi khung, st dung tan
s6 ldy mau ban dau, nhu duoc xac dinh trong tiéu chuin

USAC.
S6 lwong d6 khuéch dai mdi tin hiéu trong mot khung.

Biéu thi liéu céc chi s6 do khuéch dai dugc ma héa thé, st
dung nBitsGain, hodc ching dugc ma hda str dung ma hdéa
sb hoc.

Chi s6 d6 khuéch dai twong tmg véi khéi trén vi tri pos
cua tin/iéu trén vi tri sig trong nhém tin hiéu hién thoi.
Néu extendedGainRange = 0, cac gia tri c6 thé c6 nim
trong pham vi{0, ..., 7}, va néu extendedGainRange = 1,
céc gid tri c6 thé c6 nam trong pham vi {0, ..., 15}.

Céc gié tri ba chi s6 d6 khuéch dai 0 dB, vai gia tri bang 4
duge st dung néu extendedGainRange = 0, va voi gia tri
bang 8 dugc st dung néu extendedGainRange = 1. Céc
chi sb d6 khuéch dai duogc truyén nhu 1a céc gié tri sb
khong diu bang viéc cong GAIN_INDEX 0dB vao cac
pham vi dit 1liéu co dAu ban dau cia né.

Biéu thi cac gi4 tri d6 khuéch dai trong mot khung cho tin
hiéu hién thoi co6 gia tri GAIN_INDEX 0dB.

Biéu thi chi s6 thira s6 beta d6i vé6i tin hiéu hién thoi c6
gid ti mdc dinh dwoc cu thé héa béi
defaultBetaFactor[sig].

Chi sb beta dugc st dung dé cai bién cac do khuéch dai

trong quy trinh bu d6 khuéch dai..

5.5.X.2.1 Céc han ché dbi v6i C4u hinh do phirc tap thap

Néu téng sb tin hiéu duoc tinh trén tAt ca cAc nhom tin hiéu toi da 13 6 thi khong
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c6 han ché.

Nguoc lai, néu téng $6 luong cuda tin hi€u trong 6 HREP hoat dong, dugc biéu
thi béi phan tr ca phap isHREPActive[sig] trong HREPConfig(), va dugc tinh trén
toan bd nhém tin hiéu 13 16n nhit bang 4 thi khong c6 han ché thém.

Ngugc lai, néu téng sb luong cua tin hiéu trong d6 HREP hoat dong, dugc biéu
thi boi phin tr ci phap iSHREPActive[sig] trong HREPConfig(), va dugc tinh trén

toan bo nhém tin hiéu s& dugc han ché 13 16n nhét bang 8.

Ngoai ra, d6i voi mdi khung, tong s lwong cac chi sd do khuéch dai ma khac
voi GAIN_INDEX 0dB, dugc tinh toan cho céc tin hi¢u trong d6 HREP hoat dong va
trén toan bd cac nhom tin hiéu, s& dugc han ché 16n nhat biang 4 x gain_count. D&i véi
cac khdi ma trong d6 chi sé d6 khuéch dai bang véi GAIN_INDEX 0dB, FFT, viéc
hiéu chinh néi suy va IFFT s& duogc bd qua. Trong trudong hop nay, khdi dau vao sé
dugc nhan voi binh phuong cua cira s6 hinh sin va duoc st dung mot cach truc tiép
trong quy trinh chéng 14p-cong.
5.5.X.3 Xt 1y gidi ma
5.5.X.3.1 Toéng quat

Trong phin tr co phép mpegh3daExtElementConfig() trudng
usacExtElementPayloadFrag s& bang khong trong trudong hop cua phan tr
ID EXT ELE HREP. Cong cu HREP chi c6 thé 4p dung dugc cho cic nhém tin hi¢u
cua loai SignalGroupTypeChannels va SignalGroupTypeObject, nhu dugc xac dinh
boi SignalGroupType[grp] trong phin tir ¢t phap Signals3d(). Do d6, cac phin tir
ID EXT ELE HREP s& chi dugc thé hién cho cac nhém tin hidu cua loai
SignalGroupTypeChannels va SignalGroupTypeObject.va

Kich thudc khéi va kich thude FFT tuong tng dugc st dung ¥ = 128.

Toan bd xtt 1y dugc thuc hién khdng phu thudc vao mdi tin hiéu trong nhém tin
hiéu hién thoi. Vi vdy, dé don gian hoéa ky hiéu, quy trinh gidi ma chi duge mé ta cho
mot tin hiéu trén vi tri sig.

Fig.5a: So dd khéi ciia cong cu Xir Ly Puong Bao Do Phan Giai Cao tai phia gii ma
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5.5.X.3.2 Giai ma cac thira s6 beta dugc luong tir héa

Cac bang tra cuu sau day dé chuyén ddi chi sb thira sd beta betaFactorldx[sig]
thanh thira s6 beta beta factor can dugc st dung, phu thudc vao gid tri cua

oxtondedBotaFactorProeision.
tab_beta_factor_dequant_coarse[8] = {

0.000f1, 0.035f, 0.070f, 0.120f, 0.170f, 0.220f, 0.270f, 0.320f

tab_beta_factor_dequant_precise[16] = {
0.000f, 0.035f1, 0.070f, 0.095f, 0.120f, 0.145f, 0.170f, 0.195f,

0.220f, 0.245f, 0.270f, 0.295f1, 0.3201, 0.345f, 0.370f, 0.395f

Néu extendedBetaFactorPrecision = 0, viéc chuyén dbi duoc tinh toan nhu
beta_factor = tab_beta_factor_dequant_coarse[betaFactorIndex[sig]]
Néu extendedBetaFactorPrecision = 1, viéc chuyén dbi duoc tinh toan nhu
beta_factor = tab_beta_factor_dequant_precise[betaFactorIndex[sig]]

5.5.X.3.3 Giai ma d6 khuéch dai dugc luong tir héa

Mot khung duoc xir Iy nhu gain_count c4c khdi bao gdm ¥ mau mbi mAu chong
lép mot nira. Cac do khuéch dai vo huéng cho mbi khéi duge suy ra, dya vao gia tri
cua exterdedGainRange.

gainldxik][sig] -GAIN INDEX 0dB

glkl =2 i 401 5 1 = gain_count
g vo1 &

5.5.X.3.4 Tinh to4n phan LP va phan HP

Tin hiéu dau vao s dugc chia thanh cic khoi c6 kich thudce i, ma chong lap mot

nua, tao ra cac khoi dau vao ihlilli] = <[k x-} + 1], trong d6 & 1a chi s0 khdi va : 1a vi tri
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mAu trong khéi &. Cira s6 wz] duoc ap dung cho ib[k], cu thé 14 ctra sb hinh sin, duoc

xac dinh nhu

w{i +0.5) d6i
wlil=sih——— o 0=<i<N
wli] =sin = v 0 =i TN,

va sau khi ciing 4p dung FFT (116, 216), cic hé sb phic tap c[k][f] duoc thu

SE

clkI[F] = FFTGwfijxiblid), %% o< £ <

Trén phia b ma héa, d thu phan LP, 4p dung viéc nhan theo phin tir cla c[k]
v6i dang xtr 1y ps[f], ma bao gdm sau déy:
abi ]
1, v6ild = F < lp_size

, f-lpsze+ta, o
psly] = 4 1 —W,V& In_spe < f < lp_size +1r_sive

B 7 PR | |

{ a, voi Ip sFe+irsize=fF = >
tham sb Ip_size = lastFFTLine[sig] + 1 — fransitionWidthLines[sig] biéu d6 rong
trong cic vach phd FFT cia ving thong thip, va tham s
tr_size = transitionWidthLines[sig] biéu dién d6 rong trong c4c vach phd FFT cia ving

chuyén tiép.

Trén phia bd giai ma, dé c¢6 sy khdi phuc hoan hao trong ving chuyén tiép,
dang khoi phuc thich ung rs[f] trong viing chuyén tiép phai dugc sir dung, thay cho
dang x1r ¥ ps[f] dugc st dung ¢ phia b ma hoda, phu thudc vao dang xur 1y ps[f] va
glk] nhu

glil
1+ gkl -1 =1 -pslyD}

rs[f] =1-{1—ps[fl) =
Khéi LP Ipb[k] duoc thu béng viéc 4p dung IFFT va viéc tao clra s6 1an nita nhu
P[] = wli] < IFFTirs(y] x el D, O o= i <.,

Khéi HP hpb[#] sau d6 duoc thu bang phép trir don gian trong mién thoi gian

doi
voi

hoblk][i] = in(&] [ x w?[e] — lpb[k][]

O0=i<i

5.5.X.3.5 Tinh toén viéc hiéu chinh néi suy
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Céac d6 khuéch dai gk — 1] va g[k] duoc 4p dung trén phia b ma héa cho cac
khdi trén céc vi trik —1 vak duoc ndi suy hodn toin do viée tao ctra sb va cac phép
toan chdng ldp-cong. Dé dat dugc viéc khoi phuc hoan hao trong phan HP phia trén

vungchuyén tiép, thira s6 hiéu chinh ndi suy dugc yéu cau nhu nhu la

gle—1 i i N
corll = ”( gm} gii{f}ﬂ J’“"‘"’“”m ~wD, 05 <5

N " gkl gl +1] ,!A ara. d01 _N
curr[}-!-g]—l (Q[k+1§+ o] —f.A xwiilx {1l —w L‘fﬂ Jc-u.‘?

5.5.X.3.6 Tinh toan cac d6 khuéch dai duoc b

B6 mi hoéa 161 va b gidjma dua ra su suy y’éu bd sung cho céc su kién chuyén
tiép, ma duoc bu béng viéc hiéu chinh céc d6 khuéch dai g[x] str dung beta_fector duoc
tinh toan trudc d6 nhu

gelk]l = {1 +beta_tactor)glk] — beta_tactor
5.5.X.3.7 Tinh toan tin hiéu d4u ra
Dua trén gelk] va corr[il, gid tri cua khéi d4u ra ob[k] duoc tinh toan nhu 13

0olkI[i] = IpbliI[i] + —— x —— xhpblk][i], & d‘“ =i<N

1
L{izj cm‘r[ i1

Cudi cung, tin hiéu dau ra dugc tinh toan st dung céc khoi dau ra st dung viéc

chdng lap-cong nhu 1a

%7
N

"’

{mxl-l-j}—m}{& 1}{;+ }+0§3[m}{;} 0=y <3

o[k + 1) x3 +1] = obli] [+ 5] + oblk + 1171, 4ol o< j< 3
5.5.X.4 M6 ta bo ma hoa (nhiéu thong tin)

Fig.9c: So db khéi cua cong cu X Ly Duong Bao D6 Phan Giai Cao tai phia ma hoa
5.5.X.4.1 Tinh toén cua cac do khuéch dai va cua thira sd beta

Tai phia x1r 1y sau, phﬁn HP cua khdi k, duoc cho 14 chira su kién chuyén tiép,
duoc didu chinh st dung d6 khuéch dai vo huéng [k] d& 1am né twong tu nhu nén

trong viing 14n cén cua nd. Nang luong cua vung HP cua khoi & s€ duoc biéu thi béi
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hp_elk] va nang luong trung binh ctia nén HP trong ving lan cén cua khéi & s& duoc

biéu thi boi hp_bg_e[k].

Chung ta xac dinh tham s6 & € [0, 1], ma diéu khién luong hiéu chinh nhu

Grtoadli] = {M hép—bg—e{&gpi;;k}_ AR i e <] 2T
1, hoic

Gia tri clia ggy,..[k] dugc luong tir hoa va duoc cét t6i pham vi dugc cho phép
badi gié tri dugce chon cua tuy chon c4u hinh extendedGainRange dé sinh ra chi s6 do
khuéch dai gainidx[«][sig] nhu 1a

Biax = |1082(4 X g fr0a: 1K1} + 05] + GAIN_INDEX_0dB,

gainlux[k][sig] = min{max{0, g:4.),2 x GAIN_INDEX_0dB— 1).

Gia tri glk] duoc st dung cho viéc xu 1y 1a gié tri duoc lugng tr hoa, duoc xéc
dinh & phia bd gidi ma nhu 1a

4 gainidxfillsg]l-GAN_INDEY_odB
glkl =2 3 .

Khi & bang 0, d6 khuéch dai c6 gia tri ga.lk] = 1, do d6 khong c6 diéu chinh
duoc thuc hién, va khi « béng 1, do khuéch dai 6 gid tri
Brioa:l#] = hp_bg_e[kl/hp_e k], do d6 nang luong duge didu chinh duoc tao dé tring

véi nang lugng trung binh cua nén. C6 thé viét lai hé thurc trén thanh
Brioa:lk] x hp_elk] = ho_bg_elk] + {1 — a) » (hp_elk] —hp_bg_elk]),

biéu thi rang sy bién thién cta ning lugng dugc diéu chinh g, [kl x hp_e[k]
quanh ning luong trung binh tuong Gng cla nén hp bg efk] dugc giam véi thira sd
{1— &) Trong hé théng duoc @& xult, & = 0.75 duoc sir dung, do d6 su bién thién ning
lwong HP ctia mdi khdi quanh nang lwong trung binh cta nén giam 25 % so vdi ban

dau.

B6 ma héa va b giai ma 161 dua ra su suy gidm bod sung cua cic su kién chuyén
tiép, ma duwoc tao mau xap xi bang viéc dua budc suy giam bo sung, st dung tham o
j € [0,7] phu thudc vao cau hinh b ma hoa 161 va cac dac tinh tin hiéu cia khung nhu

N

la
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=2 hp_bg_eli] +{1 — B)x [g5100: [kl x 1p_e[k]]
HCripnelil = hﬁ*‘,&[k}

biéu thi rﬁng, sau khi di qua bd ma héa va bd gidi ma 161, su bién thién cua tin
hiéu dugc gidi ma g’cf,ﬁw{k} * hp_elk] quanh ning lwong trung binh tuong ng cta nén

Chi st dung g[k], @, va 8, c6 thé tinh todn w6c lugng clia gefk] tai phia bd giai
ma nhu

+}5*>:{1—aﬁ L Bxll-a
f2d

gelk] =11 )X gl&] -

Rwil—md

Tham s beta_factor="- duoc lugng tir héa thanh betaFactorldx[sig] va

duoc truyén nhu 13 thong tin phu cho mbi khung. B khuéch dai duoc bl gelk] c6 thé
dugc tinh todn st dung beta_factor nhu

gelk] = (1 + beta factor) x glk] —beta factor

5.5.X.4.2 Tinh to4n phan LP va phan HP

Viéc xur ly twong ty véi viée xir Iy twong Ung tai phia by gidi ma dugc xac dinh
trude do, ngoai trir dang xur 1y ps{f] duoc su dung thay cho dang dugc khéi phuc thich
g rs[f] trong viéc tinh toan khdi LP Ipb[#], ma dwoc thu bing viéc 4p dung IFFT -
tao cira s6 14n nita nhu 14

dbi
vOoi

Ieblk][i] = wli] x IFFTips[F » e[k, o= < i,
5.5.X.4.3 Tinh to4n tin hiéu dau ra

Dua trén g[k], gid tri ctia khdi diu ra ob[k] duoc tinh toan nhu 1a
ol f¢] = bl (] + gli] x hpb{ [, & d‘” =N

Tuong ty véi phia bd gidi ma, tin hiéu déu ra duoc tinh toan st dung céc khéi
dau ra sir dung chong 1dp-cong nhu 1a

{Rx“+;g—n&[?c—_}{j+ ]+0‘§ﬂc}{ﬁ dm D=j<

=

VO’1
[{n+13:& +;]_ab[k}[;+ ]+ob[a+13£ﬁ dmﬂi‘f-ig

5.5.X.4.4 M héa cac d6 khuéch dai sir dung ma héa s6 hoc
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Ham trg giip HREP decode ac data(gain_count, signal count) mo ta viéc ghi
cac gia tri 46 khuéch dai tir diy gainldx sir dung cac ham mi héa sd hoc bac thip
USAC sau day:

arith_encode(*ari_state, symbol, cum_freq),
arith_encoder_open(*ari_state),
arith_encoder flush(*ari_state).
Hai ham trg¢ gitp bo sung dugc duara,
ari_encode bit with prob(*ari_state, bit_value, count_0, count total),
which encodes the one bit bit_value with ro = count_O/total count and p1 =1 — 20, and
ari_encode bit(*ari_state, bit value),
ma ma hoa bit bit_value ma khong mo hinh hoa, vé1 p, = 0.5 vap, = 0.5.
ari_encode bit with prob(*ari_state, bit_value, count 0, count_total)
{

prob_scale =1 << 14;

tbl[0] = prob_scale - (count_0 * prob_scale) / count_total;

tbl[1]=0;

arith_encode(ari_state, bit value, tbl);

ari_encode bit(*ari_state, bit_value)
{

prob_scale =1 << 14;

tbl[0] = prob_scale >> 1;

tbl[1] = 0;

ari_encode(ari_state, bit_value, tbl);
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HREP encode ac data(gain count, signal count)
{

cnt_mask[2] = {1, 1};

cnt_sign[2]= {1, 1};

cnt neg[2] = {1, 1};

cnt_pos[2] = {1, 1};

arith_encoder open(&ari_state);

for (pos = 0; pos < gain_count; pos++) {
for (sig = 0; sig < signal count; sig++) {
if (lisHREPActive[sig]) {

continue;

sym = gainldx[pos][sig] - GAIN_INDEX 0dB;
if (extendedGainRange) {

sym_ori = sym;
sym = max(min(sym_ori, GAIN INDEX 0dB/2 - 1), -GAIN_INDEX 0dB
/2);

mask bit = (sym != 0);
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arith_encode bit_with prob(ari_state, mask bit, cnt _mask[0], cnt_mask[O] +

cnt_mask[1]);

cnt_mask[mask_bit]++;

if (mask_bit) {
sign_bit = (sym < 0);

arith_encode bit with prob(ari_state, sign bit, cnt sign[0], cnt sign[0] +
cnt_sign[1]);

cnt_sign[sign_bit] += 2;

if (sign_bit) {
large bit = (sym <-2);

arith_encode bit with prob(ari_state, large bit, cnt_neg[0], cnt neg[0] +
cnt_neg[1]);

cnt_neg[large bit] +=2;
last_bit=sym & 1;
arith_encode bit(ari_state, last_bit);
} else {
large bit = (sym > 2);
arith_encode bit with prob(ari_state, large bit, cnt pos[0], cnt _pos[0] +
cnt_pos[1]);
cnt_pos[large bit] +=2;
if (large bit==0) {
last bit=sym & 1;

ari_encode bit(ari_state, last_bit);
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if (extendedGainRange) {
prob_scale =1 << 14;
esc_cnt = prob_scale/ 5;

tbl esc[5] = {prob_scale - esc_cnt, prob_scale - 2 * esc_cnt, prob_scale - 3 *

esc_cnt, prob_scale - 4 * esc_cnt, 0};
if (sym_ori <=-4) {
esc =-4 - sym_ori;
arith_encode(ari_state, esc, tbl esc);
} else if (sym_ori >=3) {
esc =sym_ori - 3;

arith_encode(ari_state, esc, tbl esc);

arith_encode flush(ari_state);
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YEU CAU BAO HO
1. Bo xir Iy sau am thanh (110) dé xir 1y sau tin hiéu 4m thanh (102) c6 thong tin
d6 khuéch dai tin sb cao bién thién theo thdi gian (104) nhu 14 thong tin phu (106),

bao gom:

bo chiét xuit bang (110) dé chiét xuit biang tan cao (112) clia tin hiéu 4m thanh
(102) va bang tan thap (114) cia tin hiéu 4m thanh (102);

bo xir 1y bang cao (120) dé thuc hién phép khuéch dai bién thién theo thoi gian
clia bing tan cao (112) tuong tng véi thong tin d khuéch dai tan s6 cao bién thién

theo thoi gian (104) dé thu dugc bang tan cao dugc xir 1y (122);

bo t6 hop (130) @8 t6 hop bing thn cao dugc xir xir Iy (122) va bing tan thap
(114).

2. B0 xu Iy sau 4m thanh theo diém 1, trong d6 bd chiét xuat bang (110) dugc tao
cAu hinh dé chiét xu4t bang tan thip sir dung thiét bi loc thong thp (111) va chiét xut
bang tAn cao bang viéc trir (113) bang tan thap khéi tin hiéu 4m thanh.

3. Bo xt Iy sau am thanh theo diém 1 hoc 2, trong d6 thong tin 6 khuéch dai tin
s6 cao bién thién theo thoi gian (104) duge cung cip cho chudi (300-303) cia cac khdi
gdm cac gia tri 14y mAu cta tin hiéu 4m thanh (102) sao cho khdi thtr nhét (301) clia
c4c gid tri iy mAu két hop vao d6 thong tin d6 khuéch dai thir nhét (311) va khdi sau
thtr hai (302) ctia cac gi4 tri iy mAu cua tin hiéu 4m thanh c6 thong tin do khuéch dai
thir hai khac (312), trong d6 bd chiét xuit bang (110) dugc tao cau hinh dé chiét xuat,
tir khéi thtr nhit (301) clia cic gia tri 14y mAu, bang tin thip thir nhit va bang tan cao
thir nhét va dé chiét xut, tir khdi thtr hai (302) ciia céc gi4 tri 14y mau, bang tan thip
thir hai va bang tin cao tht hai, va

trong d6 bd xi 1y bang cao (120) dugc tao ciu hinh dé cai bién bang tan cao thi
nhét stt dung thong tin do khuéch dai thir nhit (311) dé thu bang tin cao dugc xir Iy
thir nhat va dé cai bién bang tin cao thir hai sir sung théng tin d6 khuéch dai thir hai
(312) dé thu bang tan cao dugc xi Iy thir hai, va

trong d6 bd tb hop (130) duoc tao cAu hinh dé t8 hop bing tan thp thir nhat va
bang tin cao duoc xir 1y thir nhat dé thu khdi duge t6 hop thi nhét va dé t6 hop biang
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tin thip thtr hai va bang tin cao duoc xu 1y thi hai dé thu khéi dugc t6 hop thir hai.
4. B6 xir Iy sau 4m thanh theo mot trong sd cac diém néu trén,

trong d6 bd chiét xuét bang (110) va bd xir Iy bang cao (120) va bd td hop (130)

duoc tao cAu hinh dé chay trong cac khéi chéng lép, va

trong d6 bd xir Iy sau am thanh (100) con bao gébm bd cong chdng lap (140) dé
tinh to4n phan dugc xir 1y sau bing viéc cong cac mau 4m thanh ciia khéi thir nhét
(301) va cac mAu 4m thanh cua khéi thi hai (302) trong pham vi chdng 14p khéi.
5. B0 xtr Iy sau 4&m thanh theo mdt trong s6 cac diém néu trén, trong bo chiét xuét
biang (110) bao gdm:

b0 tao ctra sb phan tich (115) dé tao chudi cac khdi cua cac gia tri léy mau cla
tin hiéu 4m thanh st dung cira s6 phén tich, trong d6 cac khéi chdng 14p theo thoi gian;

bd xtr 1y bién dbi Fourier rdi rac (116) dé tao chudi cac khdi gdm céc gia tri
quang phd; |

b0 tao dang théng thép (117) dé tao dang cho mdi khdi gém cac gia tri quang
phé d@é thu duoc chudi cac khéi dugc tao dang thong thap ctia cac gia tri quang phd;

bd xir 1y bién ddi nghich d4o Fourier rdi rac (118) dé tao chudi cac khéi gdm
c4c gia tri iy mau trong mién thoi gian thong thap; va

bo tao cira sb tng hop (119) dé tao cira s6 chudi cac khdi gom céc gia tri ldy
mAu trong mién thoi gian thong thap st dung cira s tong hop.
6. B0 xtr 1y sau am thanh theo diém 5, trong d6 bo chiét xuét bang (110) con bao
gbm: |

b tao ctra s6 tin hiéu 4m thanh (121) dé tao cira so tin hiéu 4m thanh (102) sir
dung cira sb phan tich va cira s6 téng hop dé thu chudi cac khdi duge tao cira s6 gdbm
cac gia tri tin hiéu am thanh, trong d6 bo tao ctra sb tin hiéu 4m thanh (121) duoc df)ng
b hoda véi bod tao cira sb (115, 119) sao cho chudi cac khoi gém cac gia tri léy mau
trong mién thoi gian thong thip ddng bd héa véi chudi cac khdi dugc tao cira s6 gdm
cac gia tri tin hiéu 4m thanh.

7. B6 xtt Iy sau 4m thanh diém 5 hoac diém 6,
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trong d6 bd chiét xudt bang (110) duoc tao céu hinh dé thuc hién phép trir theo
mAu (113) cta chudi cac khdi gdm cac gia tri trong mién thoi gian thong thip tir chudi
cac khéi trong mg dugc suy ra tir tin hiéu 4m thanh dé thu chudi cac khéi gdm cac gia

tri 14y méu trong mién thoi gian théng cao.
8.  Boxw 1y sau am thanh theo diém 7,

trong d6 bd xir 1y bang cao (120) dugc tao cAu hinh dé 4p dung phép cai bién
cho mdi mAu ciia mdi khéi ciia chudi cac khbi gdbm cac gia tri ldy mAu trong mién thoi
gian thong cao,

trong d6 phép cai bién dbi véi miu ciia khdi phu thudc vao

thong tin d6 khuéch dai cua khdi trude d6 va thong tin d6 khuéch dai ctia khéi
hién thoi, hoac

thong tin do khuéch dai ciia khdi hién thoi va thong tin d6 khuéch dai ctia khbi

tiép theo.

9. B0 x Iy sau am thanh theo mot trong sb cac diém tir 1 dén 7, trong do tin hi¢u
4m thanh bao gdm tham sb diéu khién b6 sung (500) nhur 1a thong tin phu khac, trong
d6 bo xir Iy bang cao (120) dugc tao cau hinh dé 4p dung su cai bién cling dudi sy xem
xét dén tham sb diéu khién bd sung (500), trong d6 d6 phan giai theo thoi gian cia
tham sd diéu khién bd sung (500) thip hon d phan giai theo thdi gian cua thong tin ¢
khuéch dai tin sé cao bién thién theo thoi gian hodc tham sb diéu khién bd sung khong

thay dbi cho mot manh 4m thanh cu thé.
10. B0 xwr Iy sau am thanh theo diém 8,

trong d6 bd & hop (130) duoc tao cau hinh dé thuc hién viéc bd sung theo miu
cua céc khéi twong tmg clia chudi cac khéi gdbm céac gia tri ldy méu trong mién thoi
gian thong thip va chudi cac khdi dugc khuéch dai cia cac gia tri 14y mau trong mién
thoi gian thong cao dé thu chudi cac khdi gdm cac gia tri tin hiéu t& hop.
11. B0 xtr Iy sau 4m thanh theo diém 10, bd xir Iy con bao gom:

bd xtr Iy chdng 14p cong (140) dé tinh toan phan tin hiéu 4m thanh dugc xir Iy

sau bang viéc cOng cac mau am thanh cta khoi thir nhat (301) cta chudi gom céc gia
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tri tin hiéu t6 hop va c4c mAu 4m thanh cta khdi thir hai bén canh (302) lién k& véi
khéi thir nhét trong pham vi chdng 14p khéi (321).
12. B0 xur Iy sau am thanh theo mdt trong s6 cac diém néu trén,

trong d6 bd chiét xuat bang (110), bd xir Iy biang cao (120) va bd td hop (130)
chay trong cac khdi chdng 14p, trong d6 pham vi chdng 1ap (321) nam gitta khoang tir
40% chiéu dai khdi dén 60% chiéu dai khéi, hodc

trong d6 chidu dai khbi ndm trong khoang tir 0,8mili gidy dén5mili gidy, hozic

trong d6 viéc cai bién dugc thuc hién boi bo xtr Iy bang cao (120) 1a thua )
nhan duoc 4p dung cho mdi miu ctia khdi trong mién thoi gian, hoic

trong d6 tan sé ngit hodc tdn sb géc cua biang tan thap nim trong khoang 1/8
dén 1/3 tAn sd cuc dai cua tin hiéu 4m thanh va vu tién béng 1/6 tin sb cuc dai cia tin
hiéu am thanh.
13. B0 xi Iy sau Am thanh theo diém 5,

trong d6 bd tao dang thong thép (117) duoc tao cAu hinh dé ap dung ham tao
dang phu thudc vao thong tin d6 khuéch dai tin s6 cao bién thién theo thoi gian (104)
cho khéi tuong tng.
14.  BO xtt Iy sau Am thanh theo diém 13,

trong d6 ham tao dang phu thudc vao ham tao dang dugc st dung trong bd xir
1y truee am thanh (200) dé cai bién hodc suy giam bang tin cao cua tin hiéu 4m thanh
sir dung théng tin d6 khuéch dai tin s6 cao bién thién theo thoi gian cho khéi tuong
ung.
15.  BO xtr Iy sau 4m thanh theo diém 8,

trong do6 viéc cai bién dbi v6i mau cua khéi con phu thudc vao thira sb tao cra
sb6 dugc ap dung cho mau nhit dinh nhu duoc xac dinh béi ham tao clra sO phan tich
hozc ham tao cira s6 tong hop.
16. B0 xit Iy sau 4m thanh theo mot trong s cac diém néu trén, trong d6 bd chiét
xuét bang (110), bd xir Iy bang cao (120) va bd t6 hop (130) dugc tao cau hinh dé xir
Iy chudi cac khéi (300-303) dwoc suy ra tir tin hiéu 4m thanh nhu la cdc khéi chong
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14p, sao cho phin sau cta khdi truée duge suy ra tir cing cAc mau am thanh ctia tin
hiéu 4m thanh nhu 1& phin trudc cta khdi sau lién ké theo thoi gian véi khdi trudc.
17.  BO xur 1y sau 4m thanh theo diém 16, trong d6 pham vi chdng 14p (312) ctia cac
khéi chdng 14p bing véi mot nira ciia khdi trude va trong d6 khéi sau c6 cing chiéu
dai véi khdi trude vé sb luong cc gia tri miu, va trong d6 bd xi Iy sau con bao gom
bo cong chdng lap (140) dé thuc hién phép toan cong chong l4p.
18. B0 xur Iy sau am thanh theo diém 16 hodc 17, trong d6 bd chiét xuét bang (110)
duoc tao cAu hinh dé 4p dung d6 dbc cua bd loc chia (111) giita khoang dirng va
khoang thong ctia bd loc chia cho khéi cdc mau 4m thanh, trong d6 do déc phu thudce
vao thong tin d6 khuéch dai tin sb cao bién thién theo thoi gian ctia khdi cac mau.
19.  Bo xt Iy sau 4m thanh theo diém 18,

trong d6 thong tin do khuéch dai tdn sb cao bao gém cac gia tri d6 khuéch dai,
trong d6 do dbc cho gia tri do khuéch dai cao hon duoc tang manh hon so véi sy tdng
cta d6 déc cho gia tri 46 khuéch dai thip hon.
20. B0 xir Iy sau 4m thanh theo mot diém trong sé cac diém tir 17 dén 19,

trong d6 do dbc cua bo loc chia (111) dugc xac dinh dya trén phuong trinh sau:

glk]
1+ (glkl- Y x (1 —ps[FD

rs[fl=1— (1 —ps[f1 X

trong d6 rs[f] 1a do dbc cta bo loc chia (111), trong d6 ps[f] 1a dd dbc cia bd
loc chia dugc st dung khi tao tin hi¢u am thanh, trong d6 g[k] 1a thura sb6 do khuéch dai
duogc suy ra tir thong tin 4o khuéch dai tin sb cao bién thién theo thoi gian, trong do f
14 chi sb tin s6 va trong d6 k 14 chi sb khéi.

21. B0 xit Iy sau 4m thanh theo mot diém bat ki trong s6 cac diém tir 16 dén 20,

trong d6 thong tin d6 khuéch dai tan sé cao bao gbm cac gia tri 46 khuéch dai
cho céc khdi lién k&, trong d6 bod xir 1y bang cao (120) dugc tao ciu hinh d tinh todn
thira sb hiéu chinh cho mdi mau phu thudc vao cac gié tri do khuéch dai cho cac khéi

lién k€ va phu thudc vao céc thira so tao ctra s6 doi v6i cac mau tuong ung.

22. B0 xir Iy sau am thanh theo diém 21, trong d6 bo xir 1y bing cao (120) duoc tao
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c4u hinh dé chay dua trén phuong trinh sau:

corrff]l=1+ (g{j[;gﬁ + ,Q‘[i:[f}l] — 2) xwijlx (1 —wi[foro<j< g

3

—,
-
=

. LN . ghd | gheti] ? 27T e f 2770 _ ..
~F7T —_——y = -— — &} TUEF A0 — W {71 ] ;=2
carri; : 2:] 1+ (g[gz-}ﬂ F )Xu [Ix{(t—wijlforo=<j<

trong corr[j] 12 thira s6 hiéu chinh cho miu v&i chi s6 j, trong d6 g[k-1] 13 thira
sb d6 khuéch dai cho khéi true d6, trong d6 g[k] 1a thira sé d khuéch dai cho khéi
hién thoi, trong d6 w[j] 12 thira s6 ham tao cira s6 cho mau véi chi s mau j, trong d6 N
12 chiéu dai trong cac mAu gdm cac khéi va trong d6 g[k+1] 14 thira s6 d6 khuéch dai
cho miu tiép theo, trong d6 k 1a chi sd khéi va trong d6 phuong trinh trén tir cac
phuong trinh néu trén cho nira thir nhét cia khéi dau ra k, va trong d6 phuong trinh

dudi cua cac phuong trinh néu trén cho nira thir hai cua khéi dau ra k.
23. B0 xir Iy sau 4m thanh theo mét diém trong s6 cac diém tir 17 dén 22,

trong d6 bd xtr 1y bang cao (120) dugc tao cau hinh dé bu bd sung cho su suy
giam cua cac su kién chuyén tiép duoc dua vao tin hiéu am thanh béng viéc xt ly dugc
thuc hién trudce khi xtr 1y bdi bd xtr 1y sau am thanh (100).
24.  BO xt Iy sau am thanh theo diém 23,

trong d6 bo x1r ly bang duoc tao cAu hinh dé chay dua trén phuong trinh sau:

golk] = (1 + beta_factor) X g[k] —beta_factor

trong d6 ge[k] 14 @6 khuéch dai dwoc bu cho khdi véi chi sé khdi k, trong d6
g[k] 1& d6 khuéch dai khong duoc bi duoc biéu thi bang théng tin d6 khuéch dai tin s6
cao bién thién theo thoi gian duoc chira nhu thong tin phu va trong d6 beta factor
(500) 12 gié tri tham s6 diéu khién bd sung dugc chira trong thong tin phu (106).
25. B0 xur Iy sau am thanh theo mot trong sb cac diém 22 va 24, trong dé bo xur 1y
bang cao (120) duoc tao cdu hinh d tinh toan bing cao dugc xit 1y dua trén phuong

trinh sau:

1
— X hpbl[k][il,forO0=i< N

| 1
phpb[X][i] = gelkl - corrli]

trong d6 phpb[k][i] biéu thi bang cao dugc xtr Iy cho khéi k va gia tri mau i,
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trong d6 ge[k] 1a d6 khuéch dai duoc bu, trong d6 corr[i] 1a thira s6 hiéu
chinh, trong d6 k 1 chi sé khéi, trong d6 i 1a chi sb gia tri ldy miu va trong d6
hpb[k][i] 14 bang cao cho khéi va gia tri 14y méu i va trong d6 N 14 chiéu dai cia cac
mau cta khéi.
26. B0 xr Iy sau 4m thanh theo diém 25,

trong d6 bd t6 hop (130) dwoc tao ciu hinh dé tinh toan khdi duogc to hop nhu 13

ob[k][1i] = Ipb[k][1] + phpb[k][i],
trong d6 Ipb[k][i] 12 bing tin s thap cho khéi k va chi s6 miu i.

27. B0 xir 1y sau am thanh theo mot trong s cac diém tir 16 dén 26, bd xr 1y con

bao gdm bd cong chdng l4p (140) chay dua trén phuong trinh sau:

N

N : 'S N
0 [&:}(;——}} = oblk — 1] [; %5} +obk[]for0<j <=
N 7 N N
0 {{k—— 1) X 5%;1 = ob[] [; i%} + ob[k + 1][/lfor0< j < %
trong d6 o[] 12 gia tri ciia mAu gdm tin hiéu dau ra 4m thanh dugc xit Iy sau cho
chi s6 mau duoc suy ra tir k va j, trong d6 k 13 gia tri khéi, N 1a chiéu dai trong cac
mau ctia khéi, j 12 chi sb 14y mAu bén trong khbi va ob[] biéu thi khdi duge to hop cho

chi s6 khéi trude k-1, chi sd khdi hién thoi k hodc chi sb khdi sau k+1.

28.  BO xir Iy sau 4m thanh theo mét trong s cac diém tir 1 dén 27, trong d6 thong
tin do khuéch dai tin sé cao bién thién theo thoi gian bao gdm chudi cac chi sb do
khuéch dai (600) va thong tin pham vi mé rong do khuéch dai (602) hoic trong d6
thong tin phu con bao gdm thong tin bu do khuéch dai (603) va thong tin chinh x4c bu
d6 khuéch dai (604),
trong d6 b xir Iy sau 4m thanh bao gdm

bo giai ma (620) dé giai ma cac chi s6 khuéch dai (601) phu thudc vio thong tin
chinh x4c d6 khuéch dai (602) dé thu d6 khuéch dai duoc giai ma (621) cia sé luong
thir nhit gdm cac gi4 tri khac nhau cho théng tin chinh x4c thir nhit hodc do khuéch
dai dugc giai mi (621) cta s luong thir hai gdbm cac gia tri khac nhau cho théng tin

chinh x4c tht hai, s6 lvong thi hai 16n hon s6 luong thir nhat, hoic
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bo giai m3 (620) dé giai ma cac chi s6 bu do khuéch dai (603) phu thudc vao
thong tin chinh x4c bu (604) dé thu dwoc gia tri bu do khuéch dai dwoc gidi ma (622)
cua sb lugng thir nhit gdbm cac gia tri khac nhau cho théng tin chinh xac bu thu nhét
hodc gia tri bu d6 khuéch dai dugc giai ma (622) cua s6 lwong khéac thir hai clia cac gia

tri cho thong tin chinh x4c b khac thi hai, s6 lugng thi nhat 16n hon sé lugng thi hai.
29. B xu Iy sau 4m thanh theo diém 28,

trong d6 bd giai mi (620) dwoc tao cu hinh dé tinh toan thira s6 khuéch dai
(621) cho khébi:

gainidx[x][=ig] —CAIN INDEX _odB

glk] =2 <

trong d6 g[k] 14 thira s& do khuéch dai (621) cho khdi (301) véi chi sé khdi k,
trong d6 gainldx[k][sig] 12 gi4 tri duoc lwong tir héa gdm cé trong thong tin phu nhu 1a
thong tin do khuéchh dai tin sb cao bién thién theo thoi gian (104), va trong dé
GAIN_INDEX 0dB 14 gia tri bu chi s6 d6 khuéch dai tuong ting v6i 0dB véi gié tri
thtr nhét khi thoéng tin chinh x4c d khuéch dai ¢6 trang thai thi nhit va véi gia tri
khéc th hai khi thong tin chinh x4c d6 khuéch dai c6 trang thai tht hai.

30. B xur ly sau &m thanh theo mot trong s6 cac diém néu trén,

trong d6 bo chiét xudt bing (110) dugc tao céu hinh dé& thuc hién bién ddi
Fourier 10i rac theo khdi (116) v6i do dai khdi ciia N gia tri 14y mau dé thu sb lugng
gi4 tri quang phd thip hon sé lugng cia N/2 gi4 tri quang phd phurc bang viée thuc
hién thuat toan bién d6i Fourier roi rac rai rac trong d6 viéc tinh toan cac nhanh cho

cac gia tri quang pho phia trén tan so cuc dai dugc bo qua, va

trong d6 bo chiét xuit bang (110) duoc tao ciu hinh dé tinh toan tin hiéu bing
tan thip bang viéc st dung cac gia tri quang phd 1én dén pham vi tin sd khoi dong
chuyén tiép va bang viéc gan trong s6 (117a, 117b) céc gia tri quang phd bén trong
pham vi tdn sé khdi dong chuyén tiép, trong d6 pham vi tan s6 khoi dong chuyén tiép
chi mé rong cho dén khi tan sb cuc dai hodc tan s6 nho hon tan s6 cuc dai.

31. B0 xwr Iy sau 4m thanh theo mot diém trong sb cac diém tir 1 dén 30,

duoc tao cau hinh dé chi thuc hién viéc x 1y sau véi so lugng cuc dai cua cac kénh
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hodc d6i twong, ma théng tin phu (106) cho viéc khuéch dai bién thién theo thoi gian
clia bang tin cao 1a kha dung va khong thuc hién bat ky viéc xit 1y sau ndo véi s6
lwong cua céc kénh hodc cac dbi twong ma bat ky théng tin phu ndo cho viée khuéch
dai bién thién theo thoi gian ciia bang tin cao 13 khong kha dung, hozic

trong d6 bd chiét xudt bang (110) duoc tao cau hinh dé khong thuc hién bat ky
viéc chiét xuét bang nao hodc khong tinh todn cap bién d6i Fourier Roi Rac hodc bién
ddi Fourier Rdi rac nghich ddo nao cho céc thura s6 36 khuéch dai khong dang ké dbi
v6i viee khuéch dai bién thién theo thoi gian cua bang tan cao, va di qua tin hiéu mién
thoi gian khong ddi hodc duoc tao cira s6 duge két hop véi cac thira s6 6 khuéch dai
khéng déng ké.
32. B xu Iy trude Am thanh (200) dé xir 1y sau tin hidu 4m thanh (202) bao gom:

bo phan tich tin hiéu (260) dé phan tich tin hiéu am thanh (202) dé xac dinh
thong tin d6 khuéch dai tin sb cao bién thién theo thoi gian (204);

bo chiét xuit bang (210) dé chiét xuét bang tdn cao (212) ctia tin hiéu 4m thanh
(202) va bang tin thap (214) cua tin hidu Am thanh;

bd xtr Iy bang cao (220) dé thuc hién viéc cai bién bién thién theo thdi gian cla
bang tin cao (212) twong Ung v&i thong tin ¢ khuéch dai tan s6 cao bién thién theo
thoi gian dé thu dugc bang tan cao duoc xtr 1y (222);

b6 td hop (230) dé tb hop bing tin cao (222) va bang tan thip (214) duge xtt Iy
dé thu tin hiéu 4m thanh duoc xit Iy trude (232); va

giao dién ddu ra (250) dé tao tin hiéu dau ra (252) bao gdm tin hiéu &m thanh
duoc xtr 1y trude (232) va thong tin d6 khuéch dai tan sb cao bién thién theo thoi gian
(204) nhu 1a thong tin phu (206).
33, B xt Iy trudc am thanh theo diém 32,

trong d6 bo phan tich tin hiéu (260) dugc c4u hinh dé phan tin tin hiéu 4m thanh
dé x4c dinh (801, 802) dic tinh thur nhit trong khéi thoi gian thir nhat (301) cua tin
hiéu 4m thanh va dic tinh tha hai trong khéi thoi gian thw hai (302) cta tin hiéu &m
thanh, dac tinh th{r hai chuyén tiép hon dic tinh tht nhit hodc 1a muc nang luong tAn
s6 16n hon dic tinh thir nhét,
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trong d6 bd phan tich tin hiéu (260) duoc tao cu hinh dé xac dinh (803) thong
tin d6 khuéch dai the nhét (311) cho dic tinh thir nhat va thong tin d6 khuéch dai thir
hai (312) cho dac tinh tht hai, va

trong d6 bd xir 1y bang cao (220) dugc tao cAu hinh dé dua thira s6 nhan (804)
vao phan bang cao cua khdi thoi gian thir hai (302) twong mg véi thong tin do khuéch
dai thtr hai 16n hon phan bing cao cta khéi thoi gian thir nhit (301) twong tng véi
thong tin @6 khuéch dai thir nhét.

34, B xtr 1y truéc Am thanh theo mot diém bét ky trong sb cac diém tir 32 dén 33,
trong d6 bo phan tich tin hiéu (260) duoc tao c4u hinh:

dé tinh toan (805) udc sb nén cho ning lrong nén cua biang cao ddi véi mot
hodc nhiéu khéi thoi gian 1an cén theo thoi gian dugce dat trude khéi thoi gian hién thoi
hodc dugc dat tiép sau khbi thoi gian hién thoi hodc duge dit trude va tiép sau khdi
thoi gian hién thoi hosic gdm c6 khéi thoi gian hién thoi hoic khong gdm khdi thoi
gian hién thoi;

dé tinh toan (808) udc sb nang luong cho biang cao ctia khdi hién thoi; va

dé tinh toan (809) thira s6 khuéch dai st dung wéc sd nén va udce s6 ning luong.
35. B0 xur Iy trudc 4m thanh theo diém 33, trong d6 bd phan tich tin hiu (260)

duoc tao cAu hinh dé tinh toan thira s6 d6 khuéch dai dua trén phuong trinh sau:

ywhen hp_elk] = Ty

(@ x hp_bg e[k] + (1 — a) X hp_e[k]
gf%o:zs[;d = hp_e[kﬁ[

1, otherwise

trong d6 gnoat 12 thira s6 khuéch dai khong dwgc lwong tir héa; trong d6 k 1a chi
s6 khéi, trong d6 o 14 thira s6 anh huéng bién thién, trong d6 hp_bg e[k] 1 ning
lwong nén tan sd cao cho khdi k, trong d6 hp_e[k] 1a ning lugng cla khéi tin sb cao,
trong d6 T quiet 12 ngudng yén lang, va trong do thira sd o va ngudng yén lang duoc

dinh trude hodc co thé diéu khién dugc bang cac tham so diéu khién bo sung.

36. B xu ly trudc am thanh theo mot trong céc diém tir 32 dén 35, trong d6 bo
phén tich tin hidu (160) va bd xir Iy bang cao (120) duge tao cAu hinh dé tinh todn

thong tin do khuéch dai tin sd cao bién thién theo thdi gian va dé ap dung thong tin do
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khuéch dai tin s cao bién thién theo thoi gian sao cho su bién thién cua ning lugng
cta mdi khéi ndm quanh khoang nang lwong trung binh twong timg ctia nén dugc giam
bing it nhit 50% va wu tién hon bang 75%.
37. B0 xtt Iy trudc 4m thanh theo mot trong s6 cac diém tir 32 dén 36,

trong d6 bd phén tich tin hiéu (260) dugc tao cdu hinh dé lugng tir hoa va cat
(812) chudi thé gdm céc gia tri thong tin d6 khuéch dai dé thu thong tin do khuéch dai
tin sb cao bién thién theo thoi gian nhu 13 chudi cac gid tri duge luong tir héa,

trong d6 bd xtt 1y bing cao (220) dugc tao cau hinh dé thuc hién (813) su cai
bién bién thién theo thoi gian cua bing cao twong Gng véi chudi gdm cac gia tri dugc
luong ti hoa, va

trong d6 giao dién dau ra (250) dugc tao céu hinh dé dua (814) chudi gbm céac
gi tri duge luong tir héa vao thong tin phu (206) nhu 13 thong tin d6 khuéch dai tin sb
cao bién thién theo thoi gian (204).
38. B0 xit Iy truéc 4m thanh theo mdt trong s6 cac diém tir 32 dén 37, trong d6 bd
xir 1y truéc 4m thanh (200) duge tao cAu hinh

dé x4c dinh (815) gié tri bu d6 khuéch dai khac mo ta t6n hao ciia sy bién thién
nang lugng dugc dua vao bdi bd ma hda hodc bd gidi ma duogc ndi sau d6, va

dé luong tir hoa (816) thong tin bu d6 khuéch dai bd sung, va

trong d6 giao dién diu ra (250) duoc tao cau hinh dé dua (817) thong tin bu do
khuéch dai bd sung duge luong tir héa vao thong tin phu.
39.  BO xu Iy truéc 4m thanh theo mot trong sb cac diém tir 32 dén 38, trong d6 bo
phan tich tin hiéu (260) duoc tao cdu hinh dé 4p dung diéu khién siéu khuéch dai (806)
ma diéu khién su cai bién khéc cua thong tin do khuéch dai tin s cao bién thién theo
thoi gian dé giam dan hodc ning cao dan hiéu qua ctia bo xi 1y bang cao (220) trén tin
hiéu 4m thanh twong tmg v6i dir liéu didu khién bd sung (807) duoc suy ra bd sung tir
tin hi€u 4m thanh, hodc

trong d6 bd phan tich tin hiéu (260) duoc tao cu hinh dé anh huéng ti thira 5O
alpha khi tinh toan thong tin do khuéch dai dua trén phuong trinh sau day, trong dé
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viéc ting cac két qua alpha dan dén &nh huéng manh hon va viéc giam cac két qua

alpha dan dén anh huéng thap hon,

a X hp_ bg e[k] + (1 — a) X hp_e[k]
hp_e[k]

] ; Jwhenhpelk]l =T
Qf%o.at[kz == P [ 3 quiet

1, otherwise

trong d6 groat 12 thira s& khuéch dai khong dugc lugng tir héa, trong d6 k 1a chi
sb khéi, trong d6 hp bg e[k] 12 ning luong nén tin sb cao cho khéi k, trong d6
hp_e[k] 12 ning luong ctia khéi tan s6 cao, trong d6 T quiet 1a ngudng yén ling, va
trong d6 thira s6 a va ngudng yén ling dugc dinh trudc hodc cb thé diéu khién dugc

bang cac tham so diéu khién bo sung.

40. BO xir Iy tru6c am thanh theo mot trong s6 cac diém tir 32 dén 39. trong d6 bd
chiét xuét bang (210) duoc tao cAu hinh dé chiét xuit bang tan thip sir dung thiét bi bd
loc thong thap (111) va dé chiét xudt bang tn cao bang viéc trir (113) bang tin thap tir
tin hiéu am thanh.

41. B0 xtr Iy trudc 4m thanh theo mot trong s6 cac diém tir 32 dén 40,

trong d6 thong tin d6 khuéch dai tin sd cao bién thién theo thoi gian (204) duge
cung cdp cho chudi (300-303) gdm cac khdi ctia cac gid tri ldy miu cua tin hiéu &m
thanh sao cho khéi thi nhét (301) cia cac gia tri 14y mAu két hop thém vao d6 thong
tin 46 khuéch dai tht nhit (311) va khéi sau thi hai (302) ctia cac gia tri miu cua tin
hiéu 4m thanh c6 thong tin d6 khuéch dai thi hai khac (312), trong d6 bo chiét xuét
bang duoc tao cAu hinh dé chiét xudt, tir khéi thir nhit ciia cac gi4 tri iy miu, bang tin
thp thu nhét va bang tan cao thir nhat va dé chiét xudt, tir khdi thtr hai cua cac gia tri
14y mAu, bang tin thip thir hai va bing tin cao thir hai, va

trong d6 bd x1r Iy bang cao (220) duoc tao cAu hinh dé cai bién bing tin cao thi
nhét str dung thong tin d6 khuéch dai thu nhit (311) dé thu bang tan cao duge xi 1y
thir nhat va dé cai bién bang tin cao thir hai sir dung thong tin d6 khuéch dai tht hai
(312) @é thu bang tin cao dugc xi 1y thit hai, va

trong d6 bd td hop (230) duoc tao ciu hinh dé t& hop bang tin thip thir nht va
bang tin cao duoc xi 1y thir nhit dé thu khdi dugc t6 hop thir nhat va dé t6 hop bing
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tAn thap tha hai va bang tdn cao dugc xir 1y thir hai dé thu khéi dwoc t6 hop thir hai.
42. B0 xur 1y trudc am thanh theo mot trong s6 cac diém tir 32 dén 41,

trong d6 bo chiét xuat bang (210) va bd xir Iy bang cao (220) va bd t6 hop (230)
dugc tao ciu hinh dé chay trong cac khdi chong lap, va

trong d6 bd t6 hop (230) con bao gdm b cong chdng 14p dé tinh toan phan
dwoc xt 1y sau bing viéc cong cic mau 4m thanh ctia khéi thir nhit va cac miu 4m
thanh ctia khéi thir hai trong pham vi chdng l4p khéi (321), hoic

trong d6 bd chiét xuit biang (210), bd xir Iy bang cao (220) va bo t6 hop (230)
chay trong cac khéi chdng l4p, trong d6 pham vi chdng l4p (321) nam gitra khoang tir
40% chiéu dai khdi dén 60% chidu dai khdi, hodc

trong d6 chiéu dai khéi nam trong khoang tir 0,8mili gidy va Smili gidy, hoic

trong d6 viéc cai bién dugc thuc hién bdi b xr 1y bang cao (220) 1a su suy
giam duogc 4p dung cho mdi mau clia khéi trong mién thoi gian, hoic

trong d6 tan sb ngat hodc tin sb gbc ciia bang tan thip nim trong khoang 1/8 va
1/3 tn sb cuc dai cua tin hiéu 4m thanh (202) va uu tién b@'mg 1/6 tan sb cuc dai cua
tin hiéu am thanh.
43. B0 xu 1y trudc Am thanh theo mot trong cac diém tir 32 dén 42, trong d6 bd
chiét xuét bang (210) bao gom:

bo tao ctra sd phan tich (215) dé tao chudi cac khéi cua cac gia tri 1y mau cta
tin hiéu 4m thanh st dung cira sb phan tich, trong d6 cac khéi chong 14p theo thoi gian;

bo xtt 1y bién dbi Fourier rdi rac (216) dé tao chudi cic khdi gdm cac gia tri
quang phé;

b tao dang thong thip (217a, 217b) dé tao dang mdi khéi gdm céc gia tri quang
phé dé thu duoc chudi cac khéi dugce tao dang thong thip cua cac gia tri quang phd;

b6 xir Iy bién dbi nghich dao Fourier roi rac (218) d tao chudi cac khéi gom
c4c gié tri 1y mAu mién thoi gian thong thap; va

bd tao cira sd tbng hop (219) dé tao cira s6 chudi cac khéi gdbm cac gia tri 1dy

mAu mién thoi gian thong thip st dung cira sb tong hop.
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44. BO xt 1y trudc am thanh theo diém 43, trong d6 bd tao dang thong thap (217a,
217b) duoc tao chu hinh dé chay dva trén phuong trinh sau:

1,for0 = f < Ip size

f—-lpsize+ 1
Jfor lp_size < f < Ip_size + tr_size

fr size + 1

N
O forlpsize+trsize = f < >

trong dé ps|[f] biéu thi thira sd tao dang dugc ap dung bdi bo tao dang thong
thap cho gié tri tin s6 f, trong d6 f 13 gia tri tAn sd, trong d6 tr_size 13 gi4 tri x4c dinh
d6 rong trong vach phd cua vung chuyén tiép, trong d6 a Ip_size biéu thi kich thudc
ctia phan thong thip ma khong cé ving chuyén tiép, trong d6 N biéu thi s6 luong gia

tri lay mau cho mot khoi.

45. B0 xir Iy truée 4m thanh theo mot trong cac diém 43 hoic 44, trong d6 bd chiét

xuat khoi bao gdm:

b tao ctra sb tin hiéu 4m thanh (221) dé tao ctra sd tin hiéu Am thanh sir dung
ctra sO phan tich va ctra sb téng hop dé thu chudi cac khéi duge tao ctra s6 gdbm cac gia
tri tin hi€u am thanh, trong d6 bd tao ctra sb tin hiéu 4m thanh duoc déng bd hoa véi
bd tao cira sb (215, 219) sao cho chudi cac khéi gdbm céc gia tri iy miu trong mién
thoi gian thong thip ddng bd véi chudi cac khdi duge tao cira s6 gdm cac gia tri tin
hiéu am thanh.

46. B0 xtr Iy trude 4m thanh theo mét trong sb cac diém tir 43 dén 45,

trong d6 bd chiét xuét bang (210) duoc tao cAu hinh dé thuc hién phép trir theo
mau (113) cta chudi cac khbi gdbm cac gid tri mién thoi gian thong thap tir chudi cac
khéi trong tmg dugc suy ra tir tin hiéu 4m thanh dé thu chudi cac khoi gdm cac gia tri
14y mAu trong mién thoi gian thong cao.

47. B0 xur Iy truéc 4m thanh theo mot trong sb cac diém tir 32 dén 46, trong d6 bd
phan tich (260) cung cip thém tham sé diéu khién (807) dugc tinh toan boi diéu khién
siéu khuéch dai (806), trong d6 bd xu 1y bang cao (220) duoc tao cdu hinh dé 4p dung

viéc cai bién cling dudi su xem xét ciia tham so6 diéu khién.
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48.  BO xur Iy trude 4m thanh theo mot trong sb cac diém tir 43 dén 47,

trong d6 bo td hop (230) dugc tao cAu hinh dé thuc hién viéc bd sung theo mau
cua cac khéi tuong tmg cia chudi cac khdi gdm cac gia tri 1dy mAu trong mién thoi
gian thong thip va chudi cac khdi duge cai bién cia cac gia tri 14y mAu trong mién thoi
gian thong cao dé thu chudi cac khéi gdm cac gié tri tin hidu t hop.
49.  BO xir Iy truéc am thanh theo diém 48, con bao gom:

bd xir Iy chdng 14p cong dé tinh toan phén tin hiéu 4m thanh dwogc xir Iy trudce
bing viéc cong cc mAu Am thanh ciia khéi thir nhét ctia chudi gdm cac gia tri tin higu
t6 hop va cac mAu 4m thanh ctia khdi thir hai bén canh lién k& v6i khéi thir nhét trong
pham vi chdng 14p khéi.
50. B xt Iy trudc 4m thanh theo mot trong s6 cac diém tir 32 dén 49, trong do;

trong d6 bo chiét xuit bang (211), bd xir Iy bang cao (720) va bo t6 hop (230)
chay trong cac khéi chdng 14p, trong d6 pham vi chdng 14p nim gitta khoang tir 40%
chidu dai khbi dén 60% chiéu dai khéi, hodc

trong d6 chiéu dai khéi nim trong khoang tir 0,8mili gidy dén Smili gidy, hoic

trong d6 viéc cai bién dugc thuc hién bdi b xr Iy bang cao (220) 1a thira sb
nhan dugc 4p dung cho mbi mau cia khéi trong mién thoi gian.
51. B0 xu Iy truéc am thanh theo mot trong s6 cac diém tir 32 dén 50,

trong d6 pham vi chdong 14p (321) cia cac khéi chong 14p bang v6i mot nira cia
khdi trude va trong d6 khdi sau c6 cung chiéu dai véi khéi trude vé s6 luong cac gia
tri mAu, va trong d6 bd té hop bao gdm bd cong chong 1ap dé thuc hién phép toan cong
chong 14p. |
52. B¢ xir Iy truéc am thanh theo mot trong s6 cac diém tir 32 dén 51,

duoc tao cdu hinh dé chi thuc hién viéc xir Iy trude véi $6 lugng cuc dai cia cac
kénh hodc cac dbi tuong dé tao ra thong tin phu (206) cho ) luong cuc dai cta cac
kénh hoic cac dbi twong va khong thuc hién bét ky xir 1y trude nao véi sd lwong cac

kénh hodc cac dbi twong ma thong tin phu (206) khong dugc tao ra, hodc

trong d6 chiét xut bang (210) dwoc tao cdu hinh dé khéng thuc hién bat ky viéc

-88-



30690

chiét xuét bang nao hodc khong tinh todn cép bién ddi Fourier R&i Rac hodc bién dbi
Fourier Roi rac nghich dao ndo cho céc thira sé do khuéch dai khong déang ké ddi véi
thong tin d6 khuéch dai tin sb cao bién thién theo thoi gian (204) dugc x4ac dinh béi bo
phan tich tin hi¢u (260) va di qua tin hi¢u mién thoi gian khong dbi hoic duoc tao cira

s& dugc két hop véi cac thira s6 d6 khuéch dai khong dang ké.
53.  Thiét bi m3 héa Am thanh d& m3 héa tin hiéu 4m thanh, bao gdm:

bo xi Iy truée Am thanh theo mot diém bét k¥ trong sb cac diém tir 32 dén 52,
duoc tao cdu hinh dé tao ra tin hiéu dau ra (252) c6 thong tin do khuéch dai tan sb cao

bién thién theo thoi gian nhur 14 thong tin phy;

bd ma hoéa 161 (900) dé tao tin hiéu dugc ma héa 16i (902) va thong tin phu 13i
(904); va

giao dién dau ra (910) dé tao ra tin hiéu duoc ma hoa (912) bao gém tin hiéu
duoc ma hoéa 161 (902), thong tin phu 18i (904) va théng tin d6 khuéch dai tan s cao
bién thién theo thoi gian nhu 14 thong tin phu bd sung (106).

54.  Thiét bi md h6éa am thanh theo diém 53, trong d6 tin hiéu 4m thanh 13 tin hiéu
da kénh hodc da d6i tuong, trong d6 bd xtt Iy trude am thanh (200) duoc tao cAu hinh
dé xir Iy trude mdi kénh hodc mdi ddi tugng riéng biét va trong d6 bd ma héa 16i (900)
duogc tao cdu hinh dé 4p dung budc xir Iy bd ma héa da kénh lién két hodc budce xir 1y
bd m3 hoa da dbi tuong lién két hodic budce dién day khoang tréng biang ciia bd mi héa
hodc bude xtr Iy mé rong bang thong cua bd ma hda trén cac kénh dugce xir 1y trude

(232).
55.  Thiét bi giai mi 4m thanh, bao gdm:

giao dién dAu vao (920) d& nhan tin hiéu dugc mi héa (912) bao gdm tin hicu
dwoc mi héa 161 (902), thong tin phu 15i (904) va thong tin d6 khuéch dai tin sé cao
bién thién theo thoi gian (104) nhu 14 thong tin phu bd sung;

bo giai m3 151 (930) dé giai ma tin hiéu dugc ma héa 16i (902) sir dung thong tin
phu 15i (904) dé thu tin hiéu 16i duoc giai ma; va

bd xir Iy sau (100) dé xir 1y sau tin hiéu ma 16i dugc gidi ma (102) st dung

thong tin d6 khuéch dai tin sé cao bién thién theo thoi gian (104) theo bat ky diém nao
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trong sb cac diém tir 1 d&én 31.
56.  Thiét bi giai ma 4m thanh theo diém 55,

trong d6 b giai ma 151 (930) duoc tao ciu hinh dé ap dung budc xit 1y bd gidi
ma da kénh hodc xtr Iy by gidi ma da ddi tuong hodc xtr Iy bd gidi ma mé rong bang
thong hodc xtr Iy bd giai mi dién day khoang tréng dé tao cac kénh duoc giai ma cia
tin hiéu da kénh (102) hodc cac dbi twong dwoc giai mi cia tin hiéu da dbi twong
(102), va

trong d6 bd xir 1y sau (100) duoc tao ciu hinh dé ap dung xir Iy sau riéng biét
trén mdi kénh hodc mdi ddi tuong st dung thong tin 4o khuéch dai tin sb cao bién
thién theo thoi gian cho mdi kénh hodc mdi déi tugng.
57. Phuong phap xt ly sau (100) cua tin hiéu am thanh (102) c6 thong tin do
khuéch dai tin sb cao bién thién theo thoi gian (104) nhu 1a thong tin phu (106), bao
gbm:

chiét xuat (110) bing tan cao (112) ciia tin hi¢u 4m thanh va bing tan thap (114)
cua tin hi¢u am thanh;

thue hién (120) viéc cai bién bién thién theo thoi gian clia bang cao twong tmg
v6i thong tin d6 khuéch dai tin sb cao bién thién theo thoi gian (104) dé thu bang tan
cao duoc xu Iy (122); va

t6 hop (130) bang tin cao dugc xir ly (122) va bing tan thap (144).
58.  Phuong phap xt 1y trude (200) tin hiéu 4m thanh (202), bao gdm:

phan tich (260) tin hiéu 4m thanh (202) dé x4c dinh théng tin 46 khuéch dai tan
s6 cao bién thién theo thoi gian (204);

chiét xuét (210) bang tin cao (212) cia tin hiéu 4m thanh va bing tan thip (214)
cua tin hiéu am thanh;

thuc hién (220) viéc cai bién bién thién theo thoi gian cua bang tan s6 cao tuong
mg v6i thong tin d6 khuéch dai tn sb cao bién thién theo thoi gian dé thu bing tan

cao dugc xu ly;

t6 hop (230) bang tdn cao duoc xir Iy (222) va bang tan thap (214) d thu tin
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hiéu 4m thanh duoc xt ly trudce; va

tao (250) tin hiéu diu ra (252) bao gdm tin hiéu 4m thanh dugc xir Iy trude
(232) va thong tin do khuéch dai tdn sd cao bién thién theo thoi gian (204) nhu la
thong tin phu (106).
59. Phuong phap ma hda tin hiéu dm thanh, gbm co:

phuong phap xir Iy trudc am thanh (200) theo diém 58 duoc tao cdu hinh dé
sinh ra tin hiéu dAu ra c6 thong tin 6 khuéch dai tin sd cao bién thién theo thoi gian
(204) nhu 1a thong tin phu (106);

tao tin hiéu dugc mi héa 16i (902) va thong tin phu 161 (904); va

ta0(910) tin hiéu dugc ma hda (912) bao gdm tin hiéu dugc ma héa 15i (902),
thong tin phu 18i (904) va thong tin d6 khuéch dai tan s cao bién thién theo thdi gian
(204) nhu 14 thong tin phu bd sung (106).
60. Phuong phap gidi ma &m thanh, bao gom:

nhén (920) tin hiéu 4m thanh dugc ma hoéa (912) bao gém tin hiéu dugc ma hda
161 (902), thong tin phu 18i (904) va thong tin d6 khuéch dai tin s cao bién thién theo
thoi gian (204) nhu 1a thong tin phu b6 sung (106);

giai ma (930) tin hiéu dugc ma héa 161 (902)str dung thong tin phu 161 (904) dé
thu tin hiéu 16i dugc giai ma (102); va

xtr 1y sau (100) tin hiéu 16i duoc giai ma (102) sir dung thong tin do khuéch dai
tn sb cao bién thién theo thoi gian (104) theo phuong phép cia diém 55.
61. Vat ghi doc duge bing may tinh bao gdm chuong trinh m4y tinh d¢ thuc hién
phuong phép theo diém 57 khi chay trén may tinh hodc bd xur 1y.
62. Vit ghi doc dugc bang may tinh bao gdm chuong trinh may tinh dé thuc hién
phuong phép theo diém 58 khi chay trén may tinh hodc bd xur 1y.
63. Vit ghi doc dugc bang may tinh bao gdm chuong trinh may tinh dé thuc hién
phuong phép theo diém 59 khi chay trén may tinh hozic bo xu 1y.
64.  Vat ghi doc dugc bang may tinh bao gdm chuong trinh méy tinh dé thuc hién
phuong phép theo diém 60 khi chay trén méy tinh hodc b xtr 1y.
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