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(57) Sang ché dé cap dén phuong phap ma hoa theo 16p ddi voi khung cua dang biéu dién
Ambisonics bac cao, HOA, nén cua am thanh hodc truong am thanh. Dang biéu dién HOA
nén bao gdém nhiéu tin hiéu truyen Phuong phap nay bao gdm budc gan nhiéu tin hiéu
truyén cho nhleu 16p phén cap, nhleu 16p bao gdm 16p co s& va mdt hodc nhleu 16p tang
cuong phan cép, tao ra, doi Vo1 modi 16p, tai tin mo ' 1ong HOA tuong mg bao g6m thong tin
phu trg dé tang cuong tham sb cho dang biéu dién HOA tai tao thu duoc tir cAc tin hiéu
truyén duoc gan cho 16p tuong Gmg va cac 16p bat ky thip hon 16p twong tng nay, gan cac
tai tin mo rong HOA da tao ra cho cac 16p twong ng cua ching, va bao hi¢u cac tai tin mo
rong HOA da tao ra trong dong bit dau ra. Sang ché con dé cap dén thiét bj va phuong
phap giai ma dang biéu dién HOA nén ctia Am thanh hodc trudng 4m thanh.
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Linh vye ky thuit dugc dé cap

Sang ché dé cap dén cac phuong phap va thiét bi dé ma hoa 4m thanh theo 16p.
Cu thé 1a sang ché dé cap dén cac phuong phéap va thiét bi dé ma héa am thanh theo
16p cac khung cuta cac dang biéu dién 4m thanh (hodc truong 4m thanh) ambisonics bac
cao (Higher-Order Ambisonics - HOA) nén. Sang ché con dé cap dén cdu tric dit liéu
(vi du, dong bit) dé biéu dién cac khung cua cac dang biéu dién 4m thanh (hoic truong

am thanh) ambisonics bac cao (HOA) nén.

Tinh trang ky thuit ctia sang ché

Theo dinh nghia hién nay vé ma héa theo 16p HOA, thong tin phu trg cho cac
cong cu giai ma HOA nhu Dy bdo tin hi¢u khong gian, T 6ng hop tin hi¢u dinh hudéng
dai con va B giai ma tai tao moi truong tham s6 (Parametric Ambience Replication -
PAR) duoc tao ra dé ting cuong dang biéu dién HOA dic trung. D6 13, theo dinh nghia
hién tai vé ma hoa HOA theo 16p di liéu duoc cung cip chi mo rong thich ding dang
bidu didn HOA cta 16p cao nhét (vi du, 16p ting cuong cao nhat). D1 v6i cac 16p thap
hon bao g0m 16p co sé cac cong cu nay khong tang cudong dang biéu dién HOA duoc
tai tao mot phén mot cach thich dang.

Céc cong cu Tong hop tin hi¢u dinh huéng dai con va BO giai ma téi tao moi
truong tham s6 duoc thiét ké dic thu cho céc tde do dir licu thép, noi chi ¢é vai tin hi¢u
truyén 1a kha dung. Tuy nhién, trong ma hoa IHHOA theo 16p su tang cuong thich ddng
clia cac dang bidu difn HOA dugce ti tao (mot phan) 1a khong thé dic biét 1a doi véi
cac 16p ¢6 toe bd bit thp, nhu 16p co s9. Diéu nay ro rang 1a khong mong mudn tir goc
do chét luong am thanh ¢ tde do bit thap.

Ngoai ra, phat hién ra rang cach théng thuong dé xir [y cdc phan tir vecto V dugce
ma hoa dbi voi cac tin hicu dua trén vecto khong dan dén viée giai ma thich hop néu
CodedVVecLength biang mét duiroc bao hiéu trong HOADecoderConfig() (tire 1a, ché
dd ma hoa vecto hoat déng). Theo ché d6 ma hoa vecto nay cac phﬁn tr vecto V khong
dugc truyén cho céc chi s6 hé s6 HOA ma duoc bao gdm trong tap ContAddHoaCoefT.

Tap nay bao g6m tAt c4 cac chi s hé s6 HOA AmbCoeffldx[i] ma co
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AmbCoeffTransitionState bang khong. Thong thuong, khong can phai b sung tin hiéu
vecto V ¢6 trong sb vi chudi h¢ s6 HOA ban du cho cac chi sé nay duogc gui (bdo hiéu)
rd rang. Vi vay phan ti vecto V duoc thiét 1ap vé khong cho cac chi s6 nay.

Tuy nhién, trong ché do ma hoa theo 16p tap chi s6 hé s6 HOA lién tiép phu
thudc vao cac kénh van chuyén la mot ph?m cua 16p hoat dong hién thoi. Céc chi s6 hé
s6 HOA bb sung ma duge gui trong 16p cao hon ¢6 thé thiéu trong 16p thap hon. Sau
{6 gi4 dinh ring tin hiéu vecto khong dong gop vao chudi he s6 HOA 1a sai di v6i cac
chi s6 hé s6 HOA ma thude chudi hé s6 HOA bao o0m trong cac 16p cao hon.

Heé qua la, vecto V trong md hoa HOA theo 16p ¢6 thé khong thich hop dé giai
mi céc 16p bat ky dudi 16p cao nhat.

Do d6. ¢6 nhu ciu vé cac so dd ma hoa va dong bit ma duoc lam thich tng dé
ma hoéa theo 16p cua cac dang biéu dién HOA nén ctia 4m thanh hodc trudng am thanh.

Sang ché giai quyét cac véAn dé trén. Cu thé, phuong phap va bo ma hoa/bd giai
ma dé ma hoa theo 16p cac khung ctia dang biéu dién 4m thanh hogc truong 4m thanh
HOA nén ciing nhu cdu tric dit lidu dé biéu dién cac khung cta dang biéu dién am

thanh hodc truong 4am thanh HOA nén dugc mo ta.

Ban chit ky thuit ciia sang ché

Theo mot khia canh, phuong phap ma hoa theo 16p ddi v6i khung cia dang biéu
didn Ambisonics bac cao (IIOA) nén cua am thanh hodc truong dm thanh dugc mo ta.
Dang biéu dién HOA nén pht hop v6i chudn dm thanh 3D MPEG-IT dy thdo va céc
chuin du thao hodc dugc chdp nhan trong tuong lai bét ky khac. Dang biéu dién HOA
nén ¢6 thé bao gdm nhiéu tin hi¢u truyén. Céc tin hiéu truyén ¢o thé lién quan dén tin
hiéu nghe mat tai, vi du, biéu dién tin hiéu 4m thanh ndi troi hodc chudi hé s6 cua dang
biéu dién HOA. Phuong phap c¢6 thé bao o0m budc gan nhiéu tin hi¢u truyén cho nhiéu
16p phéan cép. Vi du, cic tin hi¢u truyén c6 thé duoc phan bd cho nhiéu 16p. Céc 16p c6
thé bao gdm mot 16p co s& va mot hodc nhiéu 16p ting cuong phan cip. Nhiéu 16p phan
cép c6 thé dugce sip xép, tir 16p co 80, dén 16p tang cudng thi nhét, 16p ting cuong thur
hai, v.v., dén 16p ting cuong téng thé cao nhat (16p tong thé cao nhét). Phuong phap
¢6 thé con bao gdm budc tao, dbi véi mdi 16p, tai tin mé rong HOA tuong (rng bao
g6m thong tin phu tro (vi du, thong tin phu tr¢ tang cuong) dé tang cuong tham s6 cho

dang biéu dién HOA téi tao thu duoc tir cac tin hi¢u truyén dugc gan cho 16p tuong
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g va cac 16p bat ky thap hon 16p twong Gng nay. Cac dang biéu dién HOA tdi tao cho
cac 16p thap hon c6 thé dugc goi 1a dang biéu dién IHOA téi tao mot phan. Phuong phap
¢6 thé con bao gdm budc gan céc tai tin mo rong HOA dugc tao ra cho cac 16p tuong
tng cua ching. Phuong phap co thé con bao gdm bude bdo hidu cdc tai tin mo rong
HOA dugc tao ra trong dong bit déu ra. Cac tai tin mé rong HOA ¢6 thé duoc bao hiéu
trong tai tin HOAEnhFrame(). Do do, thong tin phu trg co thé duoc dich chuyén tir
HOAFrame() dén HOAEnhFrame().

bPuoc tao cAu hinh nhu trén, phuong phap duoc dé xuét ap dung ma hoa theo
16p cho (khung cua) dang biéu dién HOA nén dé kich hoat gidi ma chét luong cao cua
chung ngay ca ¢ t6¢ do bit thap. Cu thé, phuong phdp dugc dé xudt bao dam rang moi
16p bao gdm tai tin m& rong HOA thich hop (vi du, thong tin phy tr¢' ting cuong) dé
tang cuong dang biéu dién Am thanh tai tao (mdt phan) thu duge tir cac tin hicu truyén
& céc 16p bét ky 1én dén 16p hién thoi. O d6 cac 16p 1én dén 16p hién thoi duge hiéu la
bao gém, vi du, 16p co sd, 16p tdng cuong thir nhét, 16p tang cuong thtr hai, v.v., 1én
dén 16p hien thoi. O dé céc 16p 1én dén 16p hién thoi duge hi¢u bao gdm . vi du, 16p co
s0, 16p tang cudng thur nhét, 16p tang cuong thu hai, v.v., [én dén 16p hién thoi. Vi du,
b0 giai ma s¢€ duoc kich hoat dé tang cuong dang biéu dién am thanh tai tao (mot phﬁn)
thu dugc tUr 16p co s, lién quan dén tai tin md rong HOA gan cho 16p co sé. Theo
phuong thirc thong thuwong, chi dang biéu dién HOA tai tao ctia 16p tang cuong cao
nhét ¢6 thé duoc tang cudng bai tai tin md rong HOA. Do do, bét ké 16p dung duge
cao nhat thuc té (vi dy, 16p & dudi 16p dudi cung khong duoc thu hop 1€, sao cho tat ca
cac 16p bén dudi 16p dung dugce cao nhét va chinh 16p dung dugc cao nhat da duogc thu
hop 18), bd giai ma cho phép cai thién hodc ting cuong dang biéu dién am thanh tai tao,
ngay ca khi dang bidu dién am thanh tai tao (mot phan) c6 thé khac v6i dang bicu dién
am thanh hoan chinh (vi du, ddy di). Cu thé, bit ké 16p dang duge cao nhét thuc t&, bo
giai ma chi can giai ma tai tin m& rong HOA chi cho mot 16p duy nhét (tae 14, cho 16p
dung dugc cao nhét) dé cai thién hodc tang cudng dang biéu dién 4m thanh tai tao (mot
phan) c6 thé thu duoc trén co s& céc tin hi¢u truyén c6 trong céc 16p 1én dén 16p dung
duoc cao nhét thuc té. Viée oiai ma cdc tai tin mo rong HOA cua 16p cao hon hoac thép
hon 1a khong cén thiét. Mit khac, phuong phap duoc dé xuét cho phép tan dung hoan

toan su giam bang thong can thiét ma c6 thé dat duoc khi 4p dung ma hoa theo 16p.
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Theo cac phuong an, phuong phap ¢o6 thé con bao gém budc truyén cac tai tin
dir liéu cho nhiéu 16p véi cdc muc do bao vé chdng 13i tuong tng. Céc tai tin dir liéu
¢6 thé bao gém céc tai tin md rong HOA tuong tng. Lop co s6 ¢o thé c6 muc do bao
ve chéng 161 cao nhat va mot hoic nhiéu 16p tdng cuong co thé c6 muc do bao vé chéng
16i giam lién tiép. Theo cach do, co thé bao dam ring it nhit mot sb 16p thap hon chic
chdn duoc truyén, trong khi d6 mit khac lam giam bang thong tong thé can thiét bang
cach khong &p dung su bao vé chdng 15i qua mtc 1én cac 16p cao hon.

Theo cac phuong an, cac tai tin md rong HOA ¢o6 thé bao gdm céc phan tr dong
bit cho cong cu giai ma du bdo tin hi¢u khong gian HOA. Ngoai ra hodc theo cach
khac, cac tai tin mo rong HOA ¢é thé bao gdm cac phan tir dong bit cho cong cu giai
ma tong hop tin hiéu dinh huéng con HOA. Ngoai ra hogc theo cach khac, cac tai tin
m¢é rong HOA ¢o thé bao gdm cic phan tir dong bit cho cong cu giai ma tai tao moi
truong tham s6 HOA.

Theo cac phuong an, céc tai tin mo rong HOA ¢o thé co usaclixtElementType
cuaID EXT ELE HOA ENH _LAYER.

Theo cac phuong an, phuong phap ¢o thé con bao gém budc tao tai tin md rong
cAu hinh ITOA bao gdm céc phin tir dong bit dé tao céu hinh cong cu giai ma du bao
tin hiéu khong gian HOA, cong cu gidi ma téng hop tin hiéu dinh hudng dai con HOA,
va/hodc cong cu giai ma tai tao mdi truong tham s& TIOA. Tai tin mé rong cau hinh
HOA ¢6 thé duoc bao gdm trong HOADecoderEnhConfig(). Phuong phap ¢o thé con
bao gbém bude bao hidu tai tin mo rong cAu hinh HOA trong dong bit dau ra.

Theo cac phuong an, phuong phap ¢o6 thé con bao gdm bude tao tai tin cAu hinh
b0 giai ma HOA bao odm thong tin chi bdo viée gan cac tai tin mo rong HOA cho
nhiéu 16p. Phuong phap ¢6 thé con bao gdm budc bao hi¢u tai tin cdu hinh bo giai ma
HOA trong dong bit dau ra.

Theo cac phuong an, phuong phap co thé con bao gdm budce xéc dinh liéu ché
d6 ma hoa vecto ¢6 hoat dong khong. Phuong phap ¢ thé con bao gom, néu ché do
ma hda vecto hoat dong, xac dinh, dbi voi moi 16p, tap chi s hé s& TTOA lién tiép trén
co s& cac tin hiéu truyén duge gan cho 16p tuong tng. Cac chi s6 hé s6 HHOA trong tap
chi s6 hé s& HOA lién tiép c6 thé 1a cdc chi s& hé s6 HOA bao gOm trong tap
ContAddHOACocff. Phuong phép ¢6 thé con bao gdm bude tao, doi voi moi tin hiu

truyén, vecto V trén co s¢ tip chi sO hé s6 HOA lién ticp xac dinh duge doi v6i 1op ma
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tin hiéu truyén tuong tng dugc gan vao do, sao cho vecto V dugc tao ra bao 2dm cac
phin tir cho c4c tin higu truyén bat ki gan cho cac 16p cao hon 16p ma tin hi¢u truyén
tuong ng dugc gan vao do. Phwong phap co thé con bao gdm bude bao hicu cac vecto
V duoc tao ra trong dong bit diu ra.

Theo mot khia canh khac, phuong phap ma héa theo 1op dbi voi khung ctia dang
biéu didn Ambisonics bic cao, HOA, nén cta am thanh hodc truong am thanh duoc
mo ta. Dang biéu didn HOA nén ¢6 thé bao gém nhiéu tin hiéu truyén. Cac tin hi¢u
truyén ¢6 thé lién quan dén tin hiéu nghe mot tai, vi du, biéu dién tin hiéu Am thanh ndi
troi hodc chudi hé s ctia dang biéu dién HOA. Phuong phap co thé bao gdm budc gan
nhiéu tin hiéu truyén cho nhiéu 16p phan cip. Vi du, cac tin hi¢u truyén ¢6 thé duge
phén bo cho nhiéu 16p. Céc 16p o thé bao gdm mot 16p co s& va mot hodc nhiéu 16p
tang cuong phan cép. Phuong phép c6 thé con bao gdm budc x4c dinh licu ché do ma
hoa vecto ¢6 hoat dong khong. Phuong phap c¢6 thé con bao gom, néu ché do ma hoa
vecto hoat dong, xac dinh, dbi vai moi 16p, tap chi s$b heé s6 ITOA lién tiép trén co s&
céc tin hiéu truyén duge gan cho 16p tuong tng. Cic chi s6 hé sb HOA trong tap chi
s6 he sb HOA lien tiép c6 thé 1a cac chi s he s6 HOA bao gom trong tap
ContAddHOACocff. Phuong phép c6 thé con bao 26m bude tao, dbi v6i mai tin hiéu
truyén, vecto V rén co s¢ tap chi s6 hé s6 HOA lién tiép xac dinh duoc dbi voi 16p ma
tin hiéu truyén twong tmg dugc gan vao do, sao cho vecto V dugc tao ra bao 20m cac
phan tir cho c4c tin hi¢u truyén bat ky gan cho cac 16p cao hon 16p ma tin hi¢u truyén
tuong (mg dugc gan vao do. Phuong phéap ¢6 thé con bao gdm budc bao hiéu céc vecto
V duoc tao ra trong dong bit dau ra.

V6i cdu hinh nhu vay, phuong phéap dugc dé xuét bao dam ring trong ché do
ma hoa vecto vecto V thich hop 1a kha dung cho moi tin hi¢u 1ruyén thudc cac 16p lén
dén 16p dung duge cao nhét. Cu thé, phuong phip dugc dé xuét loai trir truong hop cac
phin tir ctia vecto V tuong tng v6i céc tin hi¢u truyén & cac 16p cao hon khong duoc
b4o hiéu rd rang. Theo do, thong tin bao g0m trong cic 16p 1én dén 16p dung dugc cao
nhit 1a du dé giai ma cac tin hi¢u truyén bét ky thudc céc 16p lén dén 16p dung duoc
cao nhét. Theo cach do, ¢o su giai nén thich hop cho cdc dang biéu dién OA tai tao
twong tng ddi voi cac 16p thip hon (cac 16p c6 t6¢ do bit thip) ngay ca néu cic 16p cao

hon ¢ thé khong dugc thu hop 1¢ boi bo gidi ma. Mat khac, phuong phép duge dé xuat
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cho phép tan dung hoan toan su giam bang thong cAn thiét ma co thé dat duoc khi dp
dung ma hoa theo 16p.

Theo mot khia canh khac, phuong phap giai ma khung cia dang biéu dién
Ambisonics bac cao, HOA, nén ctia Am thanh hodc truong dm thanh, dugc mo ta. Dang
biéu didn HHOA nén c6 thé duoc ma héa trong nhiéu 16p phan cép. Céc 16p phan clp co
thé bao gdbm mot 16p co s¢ va mot hodc nhiéu 16p tang cuong phan chp. Phuong phap
¢6 thé bao gém budc nhan dong bit lién quan dén khung ctia dang biéu dién HOA nén.
Phuong phép co thé con bao gdbm budc trich xuét cdc tai tin cho nhiéu 16p. Mdi tai tin
¢6 thé bao gdm céc tin hidu truyén gan cho 16p twong ung. Phuong phap ¢o thé con bao
gdm bude x4c dinh 16p dung duoc cao nhét trong sé nhicu 16p dé giai ma. Phuong phép
¢6 thé con bao gbm trich xudt tai tin mo rong HOA gén cho 16p dung dugc cao nhat.
Tai tin mo rong HOA nay ¢é thé bao gém thong tin phu trg dé ting cuong tham s6 cho
dang bidu didn HOA téi tao (mdt phén) tuong Gmg voi 16p dung duge cao nhat. Dang
bidu didn HOA tai tao (mdt phan) twong Gng véi 16p dung dugc cao nhét ¢6 thé thu
duoc trén co so cac tin hiCu truyén gan cho 16p dung dugc cao nhat va cac 16p bat ky
thdp hon 16p ding duge cao nhét. Phuong phép c6 thé con bao gém viée tao dang bitu
dién HOA tai tao (mdt phan) twong (mg voi 16p dung dugc cao nhét trén co s& cac tin
hiéu truyén gan cho 16p dung duoc cao nhét va cac 16p bat ky thap hon 16p dung dugc
cao nhét. Phuong phap co thé con bao gdm bude ting cuong (vi du, ting cudng tham
s6) dang biéu dién HOA tai tao (mot phén) nho st dung thong tin phu tr¢ bao géln
trong tai tin m¢& rong HOA gan cho 16p dung duoc cao nhét. Két qua 13, ¢6 thé thu duge
dang biéu dién HOA tdi tao tdng cudng. _

Vi cAu hinh nhu vay, phuong phap dugc dé xuét bao dam ring dang bicu dién
HOA tai tao (vi du, dugc tang cuong) cubi cing ¢o chét luong t6i wu, nho st dung
thong tin san ¢6 (vi dy, nhin dugc hop 1¢) 6 muc do {5t nhit c6 thé.

Theo cdc phuong an, cdc tai tin mo rong HOA ¢o thé bao gom céc phan tir dong
bit cho cong cu giai ma dy béo tin hi¢u khong gian HOA. Ngoai ra hodc theo cach
khéc, cac tai tin mé rong HOA ¢o thé bao gdm cic phan tir dong bit cho cong cu giai
ma téng hop tin hi¢u dinh huéng dai con HOA. Ngoai ra hodc theo cach khac, céc tai
tin mo rong HOA ¢6 thé bao gdm cic phin tir dong bit cho cong cu giai ma tdi tao moi

truong tham s6 HOA.
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Theo cac phuong 4n, céc tai tin m¢ rong 11OA ¢o thé c6 usacExtElementType
cuaID EXT ELE HOA ENI LAYER.

Theo céac phuong an, phuong phap co thé con bao gdm budc trich Xut tai tin
m& rong cdu hinh HOA bang cach phan tich ¢t phap dong bit. Tai tin mo rong céu hinh
HOA ¢6 thé bao gdm céc phan tr dong bit dé tao cdu hinh cong cu giai ma du béo tin
hiéu khong gian HOA, cong cu giai ma téng hop tin hi¢u dinh hudng dai con HOA,
va/hodc cong cu giai ma tai tao moi truong tham s6 HOA.

Theo cac phuong an, phuong phap ¢o6 thé con bao gom trich Xudl cac tai tin mo
rong HOA lan luot dugc gan cho nhiéu 16p. Moi tai tin mé rong HOA c6 thé bao gom
thong tin phu tro dé ting cuong tham s6 cho dang biéu dién HOA téi tao (mot phén)
tuong g v6i 1op duge gan twong tng cua nd. Dang biéu difn ITOA tai tao (mdt phan)
tuong (ng voi 16p duge gan tuong tmg cua nd co thé thu duge tir cac tin hiéu truyén
gan cho 16p d6 va cac 16p bét ky thap hon 16p do. Viée gan cdc tai tin m¢ rong HOA
cho céc 16p tuong ing ¢o thé duge biét tir thong tin cau hinh bao 26m trong dong bit.

Theo cac phuong an, buge xac dinh 16p dung dugce cao nhit ¢6 thé bao gom
budc xac dinh tap chi s6 16p khong hop 1€ chi bio cac 16p ma khong dugc thu hop 1€.
N6 ¢6 thé con bao gdm budce xéac dinh 16p dung dugc cao nhat 1a 16p ma thip hon mot
16p so vai 1op dugce chi bdo bai chi s6 nhé nhat (thdp nhat) trong tap chi s6 16p khong
hop 1¢. Lop co sé ¢o thé ¢6 chi s 16p thép nhat (vi dy, chi s6 16p 1a 1), va céac 16p tang
cudng phan cp cé thé ¢o cac chi s6 16p cao hon lién tiép. Theo cach do, phuong phap
duoc dé xudt bao dam riang 16p dung dugc cao nhét duoc chon theo cach sao cho tat ca
thong tin cAn thiét dé gidi ma dang biéu didn TIOA tai tao (mot phan) tr cac 16p ding
duoc cao nhat va cac 16p béat ky dudi 16p dung duge cao nhét 1 kha dung.

Theo cac phuong an, bude xéac dinh 16p dung dugce cao nhit ¢6 thé bao gém
budc xac dinh tap chi s6 16p khong hop 1€ chi béo cac 16p ma khong duge thu hop I¢.
N6 ¢6 thé con bao gdm viée xdc dinh 16p dung dugc cao nhat cua khung trude & trude
khung hién thoi. N6 ¢6 thé con bao gdm viée xédc dinh 16p diang dugc cao nhit lam 16p
thip hon ctia 16p dung dugc cao nhét cta khung trude va lop ma thap hon mot 16p so
v6i 16p duoce chi bdo boi chi s6 nho nhit trong tap chi s6 16p khong hop 1&. Theo cach
do, 16p dung dugc cao nhit dbi véi khung hién thoi duge chon theo cach sao cho tat ca

thong tin cAn thiét dé giai ma dang biéu dién HHOA tdi tao (mot phan) tir 16p dung dugc
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cao nhit va cac 16p bét ky dudi lop dung dugc cao nhét 12 kha dung, cho du khung hi¢n
thoi da dugce ma hoa khéc biét so voi khung trudce.

Theo cac phuong an, phuong phap ¢o thé con bao gdm budce quyét dinh khong
thuc hién tang cuong tham s6 cho dang biéu dién HOA tai tao (mot phfm) nho st dung
thong tin phu tro bao o0m trong tai tin m& rong HOA gan cho 16p dung dugc cao nhat
néu 16p dung dugc cao nhét cua khung hién thoi 1a thép hon 16p dung dugc cao nhit
cta khung trudce va néu khung hién thoi dugc ma hoa khac bi¢t so voi khung trude.
Theo cach do, dang biéu dién HOA tai tao co thé duoc giai ma khong ¢o 161 trong cac
truong hop trong do khung hién thoi (bao gOm théng tin phu tro bao oOm trong tai tin
m& rong HOA géan cho 16p dung duoc cao nhét) da duoc ma hoa khac biét so v6i khung
trude.

Theo cac phuong an, 1ap chi sb 16p khong hop 1€ ¢ thé dugc xac dinh béng cach
danh gid co hop 1¢ clia cac tai tin mo rong HOA tuong ung. Chi s6 16p cua 16p cho
truge co thé duge bo sung vao tap chi s6 16p khong hop 1¢ néu ¢ hop 1¢ cho tai tin m&
rong HOA dugc géan cho 16p tuong tmg khong duoce thiét 1ap. Theo cach do, tap chi 50
16p khong hop 1€ ¢o thé duoc xéc dinh mot cach hi¢u qua.

Theo mot khia canh khéc, chu trac dir liéu (vi du, dong bit) biéu dién khung cua
dang bidu dién Ambisonics bac cao, HOA, nén cua am thanh hodc truong am thanh
duoc mé ta. Dang biéu dién HOA nén c6 thé bao gom nhiéu tin hiéu truyén. Céu tric
dit liéu c6 thé bao gdm nhiéu tai tin khung HOA tuong Umg v6i cdc 16p tuong tng trong
s6 nhiéu 16p phan cap. Tai tin khung HOA ¢6 thé bao gdm cac tin hi¢u truyén tuong
¢mg. Nhidu tin hidu truyén c6 thé duge gan (vi du, phan bd) cho nhiéu 16p. Cac 16p ¢6
thé bao gdom mot 16p co s& va mot hodc nhiéu 16p ting cudong phan cép. Can tric dit
licu c6 thé con bao gdm, ddi véi mdi 16p, tai tin mo rong HOA twong Gng bao 20m
thong tin phu trg dé tang cuong tham s6 cho dang biéu dién TTOA tdi tao (mdt phan)
thu duge tUr cac tin hidu truyén duge gan cho 16p twong tmg va cac 16p bét ky thap hon
16p twong g nay.

Theo céc phuong an, cic tai tin khung HOA va tai tin m¢ rong IHOA cho nhiéu
16p ¢o thé duoc tao ra v6i cac mac do bao vé chdng 16i twong ng. LGp co s6 ¢o thé ¢6
murc do bao vé chdng 15i cao nhit va mot hodc nhiéu 16p tang cuong cb thé c6 mire do

bao vé chong 101 giam lién tiép.
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Theo cac phuong an, céc tai tin mo rong HOA ¢o thé bao gdm cac phan tir dong
bit cho coéng cu giai ma dy béo tin hi¢u khong gian HOA. Ngoai ra hodc theo cach
khéc, cac tai tin mg rong HOA ¢o thé bao gdm cic phan tir dong bit cho cong cu giai
ma téng hop tin hiéu dinh hudng dai con HOA. Ngoai ra hoic theo cach khac, cac tai
tin m& rong HOA ¢6 thé bao gdm cac phan tir dong bit cho cong cu gidi ma tai tao moi
trudng tham s6 HOA.

Theo c4c phuong an, cac tai tin mo rong HOA ¢o thé c6 usacExtElementType
cuaID EXT ELE HOA ENI LAYER.

Theo céc phuong an, chu tric dit lidu ¢6 thé con bao gOm tai tin mo rong céu
hinh HOA bao ¢dm cic phan tir dong bit dé tao cu hinh cong cu giai ma du bao tin
hiéu khong gian HOA, cong cu giai ma téng hop tin hi¢u dinh hudng dai con HOA,
va/hodc cdng cu giai ma tai tao moi truong tham s6 HOA.

Theo cac phuong én, cAu tric dit liéu co thé con bao gom tai tin cAu hinh bo gidi
ma HOA bao gdm thong tin chi béo viée gan cic tai tin m¢ rong HOA cho nhiéu 16p.

Theo cac phuong an, sang ché d& cap dén cac phuong phéap va thiét bi giai ma
dang biéu dién Ambisonics bac cao (HOA) nén ctia &m thanh hodc truong am thanh.
Thiét bi nay c6 thé duoc tao cAu hinh dé hodc phuong phéap c6 thé bao gdm budc thu
dong bit chtra dang biéu dién HOA nén twong ng vai nhiéu 16p phan cép ma bao o0m
16p co s& va mot hodc nhiéu 16p tang cudng phén cép, trong d6 nhiéu 16p dd gn vao
do céc thanh phan ctia dang biéu din 4m thanh nén co ban ctia 4m thanh hodc truong
am thanh, cdc thanh phan duogc gan cho cac 16p tuong img trong céc nhoém thanh phin
twong tng, xdc dinh 16p dung duoc cao nhit trong sé nhiéu 16p dé giai ma; trich Xudt
tai tin mo rong [HOA gan cho 16p dung dugce cao nhét, trong do tai tin m& rong HOA
bao gdm thong tin phu trg dé tang cudng tham s6 cho dang bi¢u dién HOA t4i tao tuong
tng voi l6p dung duoc cao nhat, trong d6 dang biéu dién HOA t4i tao tuong Gng voi
16p dung duoc cao nhit 1a thu duoc trén co s& céc tin hiu truyén géan cho 16p dung
duoc cao nhat va cic 16p bét ky thdp hon 16p dung dugce cao nhit; giai ma dang biéu
dién HOA nén tuong Gng vaéi 16p dung duge cao nhét dua trén thong tin 16p, céc tin
hiéu truyén gan cho 16p dung dugc cao nhét va cac 16p bat ky thdp hon 16p dung duoc
cao nhét; va tang cudng tham s6 cho dang biéu dién ITOA ma héa nho st dung thong

tin phu tr¢ bao gém trong 14i tin m& rong HOA gan cho 16p dung duoc cao nhét.
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T4i tin m& rong HOA ¢6 thé bao odm céc phan (i dong bit cho cong cu giai ma
du bao tin hidu khong gian ITOA. Thong tin 16p ¢6 thé chi bdo mot s6 tin hi¢u dinh
huéng hoat dong trong khung hi¢n thoi cua 16p tang cuong.

Thong tin 16p ¢cd thé chi bao tong s hé sb HOA xung quanh bd sung cho 16p
tang cuong. Thong tin 16p ¢d thé bao gdm céc chi sé hé s6 HOA cho mdi hé s HOA
xung quanh bd sung cho 16p ting cudng. Thong tin 16p ¢6 thé bao gdm thong tin ting
cudng ma bao gom it nhat mot trong s6 Dy bdo tin hidu khong gian, Téng hop tin hiéu
dinh hudéng dai con va Bo giai ma tai tao moi truong tham s6. Dang biéu dién HOA
nén dugc lam thich ung cho ché d6 ma hoa theo 16p cho nodi dung dua trén HOA néu
CodedVVecLength bing mot duge bao hiéu trong HOADecoderConfig(). Hon nira,
cac phan tir vecto V ¢6 thé khong dugc truyén dbi v6i cc chi s6 ma bang cac chi sd
cia cac hé sb HOA bO sung bao g6m trong tdp ContAddHoaCoefl. Tép
ContAddIToaCoeff ¢6 thé duge dinh nghia riéng biét cho mdi trong s6 nhiéu 16p phén
cap. Thong tin 16p bao o0m cac phan tr NumIayers, trong do mdi phén ti chi bao 56
luong céc tin hi¢u truyén bao 2dm trong tat ca cac 16p lén dén 16p i. Thong tin 16p ¢o
thé bao gdbm chi bao cua tit ca cac 16p dugce st dung thuc té cho khung thr k. Thong
tin 16p co thé con chi bao rang tat ca cdc hé s6 cho vecto ndi troi duoc chi rd. Thong
tin lop co thé chi béo rang cac hé s6 clia cac veeto ndi troi twong Gng voi s6 luong 16n
hon MinNumO fCoeffsForAmbHOA duge chi r6. Thong tin 16p ¢o thé chi béo ring
MinNumOfCoeffsForAmbHOA va tit ca cic phan (& duge xdc dinh trong
ContAddIHoaCocff]lay| khong dugce truyén, trong d¢ lay 1a chi s6 ctia 1op chua tin hiéu
dua trén vecto tuwong trng v§i vecto nay.

Theo mot khia canh khac, bd ma hoa dé ma hoa theo 16p dbi véi khung ctia dang
biéu didn Ambisonics bac cao, HOA, nén ctia &m thanh hodc truong 4m thanh dugc
md ta. Dang bicu dién HHOA nén ¢ thé bao gdbm nhiéu tin hiéu truyén. BO ma hoa co
thé bao gém bd xt ly dugce tao cAu hinh dé thuc hién mot s6 hoic tAt ca cac budc
phuong phép cta cac phuong phap theo khia canh duge dé cap thu nhét va khia canh
duogc dé cip tha hai néu trén.

Theo mot khia canh khéac, bo giai ma dé giai ma khung cua dang bicu dién
Ambisonics bac cao, HOA, nén clia am thanh hodc truong dm thanh, duoc mo ta. Dang
biéu difn HOA nén ¢6 thé dugc ma hoa trong nhiéu 16p phan cAp ma bao 26m mot 16p

co s va mot hodic nhidu 16p tang cudng phan cap. Bo giai ma co the bao gdm b xu ly
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duoc tao cAu hinh dé thuc hién mot s6 hodc tit ca cac budc phuong phap cla cac
phuong phéap theo theo khia canh dugc dé cap thir ba néu trén.

Theo mot khia canh khéc, sang ché mo ta chuong trinh phén mém. Chuong trinh
phén mém nay co thé duoc lam thich ung dé thuc thi trén bo xir Iy va dé thuc hién mot
s6 hodc tAt ca cac bude cta phuong phap da dugce néu trong tai liéu nay khi duoc tién
hanh trén thiét bi may tinh.

Theo mot khia canh khac niia, sang ché mo ta vat ghi. Vat ghi nay co thé bao
g6m chuong trinh phﬁn mém duoc lam thich tmg dé thuc thi trén bo xur Iy va dé thuc
hién mot sb hodc tit ca cac budce ctia phuong phap da dugce néu trong tai liéu nay khi
duoc tién hanh trén thiét bi may tinh.

Ngudi ¢6 hiéu biét trung binh trong linh vuc hiéu o ring cac ndi dung trinh bay
lién quan dén khia canh bat ky trong sb cac khia canh néu trén hodc cac phuong an cia
no6 cling ap dung cho cac khia canh khac tuong Gmg hodc cac phuong an cua chung.
Viéc 1ap lai cac ndi dung nay cho mdi va moi khia canh hodc phuong an dugc luge bo
dé khong dai dong.

Cén luu ¥ ring cac phuong phap va thiét bi bao gém céc phuong an wu tién nhu
dugc néu trong tai liéu nay co thé duogc str dung riéng ré hodc két hop voi cac phuong
phap vahé théng khéac duge boc 19 trong tai liéu nay. Hon thé nira, tat ca cac khia canh
ctua phuong phap va thiét bi duoc néu trong tai liéu nay co thé duge két hop tuy y. Cu
thé, cac dAu hiéu trong yéu cau bao hd co thé duoc két hop véi nhau theo cach bét ky.

Con cén luu ¥ rang cdc bude clia phuong phap va cic dAu hiéu cta thiét bi co
thé thay thé cho nhau theo nhiéu cach. Cu thé, ngudi c6 hiéu biét trung binh trong linh
vuc hiéu ro réng cac chi tiét ctia phuong phéap dugce boc 10 ¢ thé duoc thuc hién dudi
dang thiét bi duogc lam thich tmg dé thuc hién mot s6 hodc tat ca cac budce cua phuong

phép, va nguoc lai.

M0 ta vén tit cac hinh vé

Sang ché duoc gidi thich sau day bang cach minh hoa va tham khao hinh vé dinh
keém, trong do:

Fig.1 1a so dd khéi thé hi¢n gian luge viée gan cdc tai tin cho 16p co s¢ va M —
1 16p tang cuong ¢ phia bd ma hoa;

Fig.2 1a so dd khoi the hién gian luge vi du ve bo thu va giai doan giai nén;
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Fig.3 1a luu dd thé hién vi du vé phuong phdp ma hoa theo 16p d6i v6i khung
cua dang biéu dién IHOA nén theo cac phuong dn clia sdng ché;

Fig.4 13 luu dd thé hién vi du khac v& phuong phap ma hoa theo 1op dbi véi
khung cta dang biéu dién HOA nén theo cac phuong an cla sang ché;

Fig.5 1a luu do thé hién vi du vé phuong phép gidi ma khung cua dang biéu dién
HOA nén theo cac phuong an cia sang ché;

Fig.6 1a so dd khdi thé hién gian luge vi du vé phuong an thuc hi¢n phan cing
cua bd ma hoa theo cac phuong an cua sang ché; va

Fig.7 la so dd khéi thé hién gian lugc vi du vé phuong 4n thuc hi¢n phan cing

clia bo gidi ma theo cac phuong an cua sang ché.

M ta chi tiét sang ché

Pau tién, sang ché mo ta dang biéu dién 4m thanh (ho#c truong 4m thanh) nén
ma cdc phuong phéap va bd ma hoa/bd gidi ma theo sang ché ¢o thé ap dung.

Dé tao dong dang biéu dién 4m thanh (hoac truong 4m thanh) nén qua kénh
truyén v6i cac didu kién thay d6i vé thoi gian, ma hoa theo 16p 1a phuong tién dé lam
thich Ging chét luong cua dang biéu dién 4m thanh thu duoc theo cac diéu kién truyén,
va cu thé 1a dé tranh cac truong hop mat tin hiéu khong mong mudn.

D&i voi ma hoa theo 16p, cac dang biéu dién 4m thanh (hodc trudng dm thanh)
nén thuong duge chia nhé thanh 16p co s ¢ mirc d wu tién cao c6 kich thude tuong
d6i nho va cac 1op tang cuong b6 sung c6 mire do wu tién giam va kich thude tuy chon.
MBbi 16p ting cudng thuong dugce gia dinh chira thém nhiu thong tin dé bu cho thong
tin ctia tit ca cac 16p thip hon nham cai thién chit lugng ctia dang biéu dién am thanh
(hodc truong Am thanh) nén. Sau do, y tudng la kiém soat muc do bao vé chong 15i cho
qua trinh truyén cac 16p riéng 1¢ theo mure do wu tién cua ching. Cu thé 1a, 16p co so
¢6 do bao vé chdng 16i cao, diéu nay ciing hop 1y va ¢o thé chip nhan dugc do 16p nay
¢6 kich thudce nho.

Sau day gid dinh rang dang biéu dién 4m thanh (hodc truong &m thanh) nén hoan
chinh thudong gdm c6 ba thanh phan sau:

1. Dang biéu dién am thanh (hodc trudong 4m thanh) nén co ban 26m c6 mot
s6 thanh phan b, chiém ty 1& phan tram 16n nhét 16 rang ctia dang biéu dién 4m thanh

(hodc truong dm thanh) nén hoan chinh.
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2. Thong tin phu tr¢ co ban can thiét dé giai ma dang biéu dién am thanh nén
co ban, ma duogc gia dinh la ¢o6 kich thudc nho hon nhiéu so véi dang biéu dién 4m
thanh (hodc truong 4m thanh) nén co ban. N6 con dugce gia dinh bao gdm trong phan
16n nhét cia nd 1a hai thanh ph’?m sau, ca hai déu néu rd sy gidi nén ctia chi mot thanh
phém cu thé caa dang bicu dién 4m thanh nén co ban:

a) Thanh phin thtr nht chira thong tin phu trg mo ta timg thanh phan bu
riéng cua dang biu dién am thanh (ho#c truong am thanh) nén co ban ddc ldp
Vvéi cde thanh phan bit khdc.

b) Thanh phan thir hai (tuy ¥) chta thong tin phu tro m6 ta ting thanh
phan bu riéng ctia dang biéu dién 4m thanh (hodc truong dm thanh) nén co ban
phu thude vao cdc thanh phdn bii khdc. Cu thé, su phu thudc nay c¢6 cac thudce
tinh sau:

o Thong tin phu tr¢ phu thudc d6i voi mdi thanh phan bu riéng
cua dang biéu dién 4m thanh (hodc truong am thanh) nén co ban dat dugc
murc do cao nhit ctia n6 trong truong hop khong chira cdc thanh phan bu
nhét dinh khac trong dang biéu dién 4m thanh (hodc truong dm thanh)
nén co ban.

¢ Trong truong hop cac thanh phan bu nhét dinh khéac duoc thém
vao dang bicu din am thanh (hodc truong am thanh) nén co ban, thong
tin phu tr¢ phu thudc dbi voi thanh phéan bu riéng dugc xem x¢t tro thanh
tap con cua thong tin phu trg ban d4u, nho do6 lam giam kich thude cua
no.

3. Thong tin phu trg tang cuong tuy y dé cai thién dang biéu dién am thanh
(hodc trudng am thanh) nén co ban. Kich thuge ctia n6 cling duge gia dinh la nhd
hon nhidu so vai kich thudce cua dang biéu dién am thanh (hodc trudng dm thanh)
nén co ban.

Mot vi du ndi bat vé loai dang biéu dién 4m thanh (hodc truong dm thanh) nén
hoan chinh nhu vy dugc dua ra boi dang biéu dién truong Am thanh HOA nén nhu
duoc quy dinh boi phién ban so b cua chuén 4m thanh 3D MPEG-H.

1. Dang biéu dién trudng 4m thanh nén co ban cta nd ¢o thé duoc nhan
dang vé1 mot sb tin hi¢u nghe mot tai lugng tir hoa, biéu dién cac tin hiéu &m

thanh ndi bat hodc chudi hé s6 cua thanh phan truong am thanh HOA xung
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quanh.

2. Thong tin phu trg co ban mo ta, bén canh nhitng cai khac, d6i voi moi
tin hiéu nghe mot tai nay, sy dong goép vé khong gian ctia n6 nhu thé nao cho
truomg Am thanh. Thong tin nay co thé con duoc tach thanh hai thanh phan khac
nhau nhu sau:

(a) Thong tin phu tro lién quan dén cac tin hiéu nghe mot tai
riéng cu thé, ma déc ldp vdi su {dn tai cua cac tin hiéu nghe mot tai
khac. Thong tin phu tr¢g nay co thé, ch'fmg han, mo ta tin hi¢u nghe mot
tai dé biéu dién tin hiéu dinh huéng (nghia la song phang chung) véi
hudng to1 nhat dinh. Theo cach khac, tin hiéu nghe mot tai co thé duoc
dinh 6 1a chudi hé s6 cla dang bidu dién HOA ban ddu c¢6 chi s6 nhat
dinh.

(b) Thong tin phu tro li¢n quan dén cac tin hiéu nghe mot tai
riéng cu thé, ma phu thugc vao su {dn tai ctia cac tin hi¢u nghe mot tai
khéc. Thong tin phu tro nay xudt hién vi du, néu cac tin hiéu nghe mot
tai duoc chi rd 1a cdc tin hiéu dva trén vecto, nghia la chang dugc phan
bd theo hudng trong truong Am thanh, trong d6 sy phén bd huéng duge
dinh r& nho vecto. Theo ché do nhét dinh (trc 1a CodedVVecLength =
1), cac thanh phan cu thé cua vecto nay dugce ngim thiét lap vé khong
va khong phai la mot phin cua dang biéu dién vecto nén. Cac thanh
phan nay 1a cac thanh phan c6 cac chi sé bang céc chi s6 ctia chudi hé
s6 ctia dang biéu dién HOA ban diu, ma la mot phan cta dang biéu dién
truong Am thanh nén co ban. Nghia la néu cac thanh phén riéng ré cta
vecto duge ma hoa, thi téng s6 cla chiing phu thudc vao dang biu dién
trrong &m thanh nén co ban, cu thé 1a phu thudc vao chudi hé 6 nao
cua dang biéu dién HOA ban diu ma né chira.

Néu khong c6 chudi hé sé cua dang biéu dién HOA ban dau duoc
chia trong dang biéu dién truong Am thanh nén co ban, thong tin phu
tro co ban phu thudc cho mdi tin hiéu dua trén vecto bao gf”)m {At ca cac
thanh phﬁn veeto va ¢o kich thude 16n nhét cia nd. Trong trudng hop
ma chudi hé sb clia dang bidu didn HOA ban diu ¢6 céac chi s6 nhét dinh

duoc thém vao dang bicu dicn truong am thanh nén co ban, cac thanh
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phén vecto ¢ cac chi s6 d6 duoc loai bo khoi thong tin phu trg cho moi
tin hicu dua trén vecto, nhd d6 lam giam kich thudce cta thdng tin phu
tro co ban phu thudc ddi véi cac tin hicu dua trén vecto.

3. Thong tin phu tr¢ tang cuong bao gOm cac thanh phan sau:

s Cac tham s lién quan dén du béo khong gian (dai rong)
dé du bao (tuyén tinh) cic phan thiéu cua truong Am thanh tr cac
tin hi¢u dinh huong.

Céc tham s6 lién quan dén tong hop tin hiéu dinh huéng
dai con va tai tao moi truong tham sb, ma 1a cac cong cu nén cho
phép su du bdo tham s0, phu thuoc tAn sd cho céc tin hiéu nghe
mdt tai bd sung can phan b theo khong gian dé bu cho dang bicu
didn ITOA nén khuyét hoiic khong hoan chinh vé khong gian. Du
bdo nay la dua trén chudi h¢ s6 cta dang biu dién truong am
thanh nén co ban. Mot khia canh quan trong la sy dong gop bu
duoe dé cip vao truong Am thanh dugc bidu dién trong dang biéu
dién HOA nén khong phai nho cac tin hi¢u luong tir hoa bd sung,
ma la nho thong tin phu tro bd sung co kich thuge nhd hon rat
nhiu. Vi thé, hai cong cu ma hoa dugc dé cap dac bict thich hop
cho viéce nén dang biéu dién HOA & toc do dir licu thép.

Vi du tht hai vé dang bidu dién nén cua tin hiéu nghe mot tai co cAu trac néu
trén ¢ thé gdbm cac thanh phan sau:

1. Mot s6 thong tin phd duge ma hoa cho cac dai {an sb ot 1én dén tan s6 cao
hon nhit dinh, ma c¢6 thé duoc xem 1a dang biu dién nén co ban.

2. Mot s6 thong tin phu tro co ban néu rd thong tin phd duge ma hoa (boi, vi
du, sb Juong va do rong cta cac dai tan s6 ma hoa).

3. Mot s6 thong tin phu trg ting cuong g0m c6 cic tham s6 cna Tai tao dai
phé (Spectral Band Replication - SBR), mo ta cach tai tao tham sé tir dang biéu dién
nén co ban thong tin pho cho céc dai tan sb cao hon ma khong dugce xem xé€t trong
dang bi¢u dién nén co ban.

Tiép theo, phuong phap ma hoa theo 16p dang biéu dién 4m thanh (hodc trudong

am thanh) nén hoan chinh ¢6 cau trac néu trén s¢ duge mo ta.
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Gia dinh rang su nén nay 1 dya trén khung theo nghfa la n6 tao ra cac dang bitu
di®n nén (vi du, & dang goi dir liéu hodc céc tai lin khung tuong duong) trong cac
khoang thoi gian lién tiép, vi du cac khoang thoi gian c6 kich thude bang nhau. Cac
g6i dit liéu nay duoc gia dinh la chira co hop 1¢, gia tri chi bao kich thude cia ching
cting nhu dir li¢u biéu difn nén thuc té. Xuyén sudt phan mo ta sau s€ tap trung héau hét
vao viée xir Iy khung don, va vi vay chi s6 khung s¢& duoc bod qua.

M1 tai tin khung ctia dang biéu dién 4m thanh (hodc truong dm thanh) nén hoan
chinh duoc xem xét 1100 duoc gia dinh chaa cac goi dir ligu /, mdi g6i cho mdt thanh
phan 1110-1, ..., 1110~/ cta dang biéu dién 4m thanh (hodc truong dm thanh) nén co
ban, ma dwoc biéu thi bang BSRC;, j = 1, ..., /. Hon nira, tai tin nay duoc gia dinh la
chtra g6i ¢6 thong tin phu tro co ban doc ldp 1120 dugc biéu thi béng cach BSI; chi rd
cac thanh ph?m cu thé BSRC; cua dang biéu dién am thanh nén co ban doc lap voi cac
thanh phan khac. Ty y, ngoai ra tai tin nay dugc con dugc gia dinh la chta goi ¢6
thong tin phu tr¢ co ban phu thude duge biéu thi béng cach BSIp chi ro cac thanh phﬁn
cu thé BSRC; cua dang bidu dién Am thanh nén co ban phu thudc vao cac thanh phan
khéc. Thong tin chtra trong hai goi dir licu BSI; va BSIp ¢6 thé duge nhom tiy ¥ vao
mot goi dir liéu don nhét BSL.

Cubi cung, n6 bao gdm tai tin thong tin phy tro ting cudng dugc biu thi bang

9

ESI v&1 sy mo ta

cach dé cai thién 4m thanh (hodc trudng am thanh) téi tao tir dang
biéu dién nén co ban hoan chinh.

So dd mo 4 dé ma hoa theo 16p chi ra céc bude can thiét dé kich hoat ca hai,
phan nén bao 20m viée goi cac goi dir lidu dé truyén cting nhu bo thu va phan gidi nén.
M&i phan s& duge md ta chi tiét trong phan sau.

Tiép theo, viéc nén va dong goi dé truyén s& duge mod ta. Trong truong hop ma
hoa theo 16p (gia dinh tong M 16p, tic 1a mot 16p co so va M — 1 16p tang cudng) moi
thanh phan ctia dang biéu dién am thanh (hodc truong am thanh) nén hoan chinh 1100
duoc xtr ly nhu sau:

* Dang biéu dién am thanh (hodc trudng 4m thanh) nén co ban dugc chia
nhé thanh céc phan dé dugc gn cho tung 16p riéng. Khong lam mét tinh téng
quat, vi¢c tao nhom co thé duge md 1a bang M + 1 $6 [, m=0,..,MVGiJ, =

1va Jy =/ + 1 sao cho BSRC; dugc gan vao 16p thor m dbi voi J1 < J < Jm-
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« Do kich thu¢e nhé cua nd, nén nd hop ly dé gan thong tin phu tr¢ co ban
hoan chinh vao 16p co s¢ dé tranh su phan doan khong can thiét. Trong khi thong
tin phu trg co ban doc 1ap BSI; dugc gitt khong thay dbi cho viéc gan, thong tin
phu tr¢ co ban phu thudc phai dugc xu ly dac bict dé ma hoa theo 16p, dé cho
phép, mot mat, giai ma chinh xac ¢ phia bd thu va mat khac dé lam giam kich
thude cua théng tin phu trg phu thudc can truyén. D& xuét 14 phan tach né thanh
M phan 1130-1, ..., 1130-M duoc biéu thi bang BSly,,, m = 1,..., M, trong d6
phan tht m chta thong tin phy trg phu thudc cho mdi trong sd cac thanh phan
BSRCj, /-1 < J < Jmm, cua dang biéu dién 4m thanh nén co ban gan cho 16p thu
m, néu ¢6 tdn tai thong tin phu trg phu thude tuong tng. Trong trudong hop thong
tin phu tro phu thu¢c tuwong ng khong ton tai, BSIp,n dugc gid dinh 1a rong.
Thong tin phu tr¢ BSIp ,,, phu thudce vao tat ca cac thanh phén BSRCj, 1 < j < Jms
chuta trong tat ca cac 16p cho dén 16p tha m.

« Trong truong hgp ma hoa theo 16p, quan trong la hiéu rd rang thong tin
phu tr¢ ting cudng phai duoc tinh toan ddi voi moi 16p thém, vi du dinh tang
cuong dm thanh (hodc trudng Am thanh) giai nén so by, ma tuy nhién phu thudc
vao cac 16p kha dung dé giai nén. Vi thé, viéc nén phai tao ra M g6i dir lidu thong
tin phu tro ting cudng riéng 1140-1, ..., 1140-M, dugc biéu thi bang ESI,,, m =
1,..., M, trong d6 thong tin phu trg tdng cudng trong goi dir li¢u thu m ESL, dugc
tinh toan dé tang cudng dang biéu dién am thanh (hodc truong am thanh) thu dugc
{ir tht ca dir lidu chua trong 16p co s¢ va cac 16p tang cudng vai cac chi s6 thap
hon m.

Tom lai, & giai doan nén, g6i dit lidu khung, duge biéu thi bang FRAME, phai
duoc tao ra ¢o6 thanh phén sau:

FRAME = [BSRC, .. BSRC, BSI, BSlp; .. BSlpy ESL .. ESIy].(1)

Hiéu ring vice sdp thir tur cua cdc tai tin riéng r& v6i goi di licu khung nhin
chung la tuy y.

Viéc gan da md ta cua cdc tai tin riéng & cho 16p co s6 va lop tang cudng dugc
thuc hién bang bd dong goi 16p truyén va duge minh hoa bang so do trén Fig. 1.

Tiép theo, viée thu va gial nén s€ duge mo td. Giai doan thu va gial nén tuong

tmg duoc minh hoa trén Fig.2.
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Thér nhét, cac 6i 16p riéng 1& 1200, 1300-1, ..., 1300-(M — 1) duge don kénh
dé tao ra goi khung thu dugc
[BSI BSIp, .. BSlpy ESL BSRC; .. BSRCgy.q . ESly BSRCy,,_,, - BSRC]
(2)
cua dang biéu dién Am thanh (hodc trudng 4m thanh) nén hoan chinh, ma sau do duoc
chuyén qua bd giai nén 2100. Gia dinh rang néu viéc truyén 16p riéng r¢ khong ¢6 161,
co hop 1€ cua it nhét tai tin thong tin phu tro tdng cuong chia trong do duoc thiét 1ap
1a “dung”. Trong truong hop ¢o6 18i do viée truyén 16p riéng r&, co hop 1¢ trong it nhat
tai tin thong tin phu tro ting cuong trong 16p nay dugc thiét 1ap 1a “sai”. Vi vay, tinh
hop 1€ cda go1i 16p ¢o thé duoc xac dinh tir tinh hop 1¢ cta tai tin thong tin phu tro tang
cuong chtra trong do.

O bo giai nén 2100, goi khung thu duge duge gidi don kénh dau tién. Dé dat
duoc muc dich nay, thong tin v& kich thudc ctia mdi tai tin ¢o thé duoc khai thac dé
tranh viéc phan tich ¢t phap khong cin thiét qua dit liéu cta céc tai tin riéng ré.

Trong budc tiép theo, s& Ny cta lop cao nhét cin duoc st dung thuc té dé giai
nén cho dang biéu dién Am thanh co ban dugc chon. L6p tdng cuong cao nhét cén duoc
sur dung thuc & aé giai nén cho dang biéu dién Am thanh co ban dugc tao ra bdi Ng —
1. Do mdi 16p chita chinh x4c mot tai tin thong tin phu trg ting cuong, nén biét duge
qua moi tai tin thdng tin phu trg tdng cuong rang 16p chia c6 hop 18 hay khong. Vi vy,
viée lua chon co thé duogc thuc hién nho st dung tAt ca tai tin thong tin phu trg tang
cuong ESI,,,, m = 1, ..., M. Ngoai ra, chi s6 Ny cta tai tin thong tin phu trg tang cuong
cAn st dung dé giai nén dugc xac dinh, chi s6 ludn bang Ny hodc bang khong. Diéu
nay nghia 1a su ting cuong ludn dugc thuc hi¢n theo dang biéu dién am thanh co ban
hodc khong. Dudi day 1a phdn mo ta chi tiét hon vé viée chon nay.

LAn luot, cac tai tin cla cac thanh phﬁn dang biéu dién 4m thanh nén co ban
BSRC,, SRcesC; duge chuyén cung voi tAt ca cac tai tin thong tin phu tr¢ co ban (tuc
1a BSI, va BSlp . m = 1, ..., M) va gid tri Ng dén bd xu ly giai nén dang biéu dién co
ban 2200, ma tai tao dang biéu dién Am thanh (hodc truong am thanh) co ban nho su
dung céac thanh phan dang biéu dién 4m thanh nén co ban dé chta trong cac 16p Ny
thap nhit (tae 14 16p co s¢ va Ny — 1 16p tang cuong). Thong tin cAn thiét vé cac thanh
phan nao cla dang biéu difn Am thanh (hodc truong Am thanh) nén co ban chtra trong

cac 16p riéng ré duge gia dinh la s¢ duge bict boi bo giai nén 2100 tir goi dit liéu co
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thong tin céu hinh, ma duge gia dinh la duge gui va thu trude cac 2061 dir liéu khung.
Viéc gidi ma thyc t& mdi tai tin thong tin phuy tro co ban phu thudc ring r& BSIp s
m =1, ..., Ny c6 thé dugc tach thanh hai phin nhu sau:

1. Giai ma so bd cho mdi tai tin BSly ,,,, m =1, ..., N, bing cach khai thac
su phu thudc cia no vao J,, — 1 thanh phén dang biéu dién 4m thanh nén co ban th
nhét BSRC,, ..., BSRCy, )1 chtra trong m 16p tha nhat, ma duoc gia dinh ¢ bude mi
hoa.

2. Hiéu chinh lién tiép mdi tai tin BSIyy ., m = 1, ..., N, bang cach xem xét
rang thanh phan 4m thanh co s cudi ciing duoc tai tao tur J v — 1 thanh phan dang
biéu dién 4m thanh nén co ban tha nhat BSRCy, ..., BSRCUNH)~1 chtra trong Ny > m
16p thir nhat, ma nhiéu thanh phan hon dugc gia dinh ddi v6i giai ma so bo. Vi vy,
viéc hi¢u chinh co thé duoc hoan thanh bang cach loai bo thong tin 161 thoi, ma co
thé duoce do thudc tinh gia dinh ban dau cta thong tin phu tro co ban phu thudc rang
néu céac thanh phﬁn bu nhit dinh duoc thém vao dang biéu dién am thanh (hodc
truong 4m thanh) nén co ban, thong tin phu trg co ban phu thude cho moi thanh phén
bu riéng r¢ tré thanh tip con cla thong tin phu trg ban dau.

Cubi cung, dang biéu dién Am thanh (hoic truong 4m thanh) co ban dugc (ai tao
clng voi tat ca cac tai tin thong tin phu tro ting cuong ESIy, ..., ESI,, cac tai tin thong
tin phu trg co ban BSI; va BSIp . m = 1, ..., M, va gia trl N dugc cung cép cho bo xur
ly giai nén dang biu dién tang cuong 2300, ma tinh todn dang biéu dién 4m thanh
(hodc truong am thanh) tdng cudng cudi cuing nho str dung chi tai tin thong tin phu tro
tang cuong ESIy,. va loai bo tAt ca cdc tai tin thong tin phu tro tang cuong khéc. Néu
gid tri cia Ng la béng khong, tAt ca cac tai tin thong tin phu tr¢ ting cuong duoc loai
b6 va dang biéu dién am thanh (hodc truong dm thanh) ting cudng cudi cung dugce tai
tao 1a bang dang biéu dién 4m thanh (hodc truong 4m thanh) co ban duoc tai tao.

T iép theo, viée chon 1op s& duge mo ta. Trong truong hop {At ca cac 2061 dir li€u
khung ¢6 thé duge giai nén doc lap voi nhau, ca s6 Ny cta 16p cao nhét can duge st
dung thuc té dé giai nén cho dang biéu dién am thanh co ban va chi s6 Ny cua tai tin
thong tin phu tro tang cuong cAn duoc st dung dé giai nén duge thiét lap v& s6 cao
nhét L cua tai tin thong tin phu trg tdng cudng hop I¢, ma chinh nod ¢6 thé duoc xéc

dinh bang cach danh gia cd hop 1¢ trong cdc tai tin thong tin phy tro tdng cuong. Nho
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khai thac hiéu biét vé kich thude ctia mdi tai tin thdng tin phu tro ting cuong, co thé
tranh duoc viée phan tich ¢t phap phte tap qua di liéu thue (& clia cdc tai tin dé xéac
dinh tinh hop 1¢ cua chung.

Trong trudng hop sy gidi nén khac bi¢t véi su phu thuoe lién khung duogc su
dung, quyét dinh tir khung trude do phai duge xem x¢t bd sung. Voi su gidi nén khac
biét, cac goi dir licu khung doc lap duogc truyén & cac khoang thoi gian cach déu dé cho
phép bit diu giai nén tir cac thoi diém nay, trong d6 viéc xéac dinh cdc gid tri Ng va Ng
tré nén doc 1ap vai khung va duoc tién hanh nhu mo 4 & trén.

P oiai thich chi tiét quyét dinh phu thude khung, tac gia sang ché trude hét 1a
bidu thi cho khung thir k

+ 56 cao nhét cta tai tin thong tin phu trg tang cuong hop 1¢ boi L(k)

¢ 50 16p cao nhét can duogc chon va st dung dé geiai nén dang bicu dién Am
thanh co ban bai Ny (k)

» s tai tin thong tin phu trg tdng cudng cAn st dung dé giai nén boi Ng (k).

Nho st dung cach ky hi¢u nay, $6 16p cao nhat can duoc st dung dé giai nén
dang biéu dién 4m thanh co ban boi Ny () dugc tinh theo

Ny (k) = min(NB (k — 1), L(k)). (3)

Bang cach chon N (k) khong 16n hon Ng(k — 1) va L(k) bao dam ring tat ca
thong tin can thiét dé giai nén khac biét cho dang bicu dién am thanh co ban la kha
dung.

S N (k) ctia tai tin thong tin phu tro ting cuong cAn str dung dé giai nén duoc
xéc dinh theo

Ng(k)  néu Ng(k) = Ng(k —1)
0 néu khong '

Ne(l) = | (4)

Diéu nay cu thé nghia la néu s6 lugng 16p cao nhat Ny (k) cin str dung dé giai
nén cua dang biéu dién am thanh co ban khong thay dbi, thi cung s6 16p ting cudng
twong ung dugc chon. Tuy nhién, trong truong hop co thay d6i Ng(k), su ting cudng
bi v6 hiéu hoa bang cach thiét 1ap Ny (k) vé khong. Do su giai nén khac biét gia dinh
cho thong tin phu tro tang cudng, nén sy thay dbi cta né theo Ng(k) 1a khong thé vi
n6 doi hoi su giai nén cta 16p thong tin phu trg tdng cudng trong ing & khung trudce

ma duoc gia dinh 1a chua dugc tién hanh.
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Theo cach khac, néu & bude giai nén {At ca cac tai tin thong tin phu trg tang
cuong voi cac s6 1eén dén Ny (k) duoc giai nén song song, quy tac lua chon (4) c6 thé
duoc thay thé bang

NE(k) = NBUC)- (5)

Cudi cung, can luu y réng ddi véi su giai nén khac bict, sb luong cua 1&p duoc
stt dung cao nhat ¢6 thé chi tang O cac goi dit licu khung doc 1ap, trong khi do sy giam
14 ¢6 thé & moi khung.

Tiép theo, cac phuong 4n cua sang ché lién quan dén ma hoa theo 16p cho khung
cia dang biéu dién Am thanh nén va dén cdu trac dir ligu (vi du, dong bit) biéu dién
khung ctia &m thanh nén dugc ma hoa s¢ duge mo ta dbi vai truong hop dang biéu dién
HOA nén. Cu thé, céc thay déi duge dé xudt déi voi so do ma hoa theo 16p cua dang
biéu dién HOA nén s& dugce mo ta.

Theo su hiéu chinh ché d6 ma hoa theo I6p cho ndi dung dua trén HOA,
usacExtElementType mai dugce xac dinh dé 1am thich tng tot hon céu hinh va tai tin
khung cta cac cong cu giai ma8 HOA nhu Dy béao tin hi¢u khong gian, Téng hop tin
hiéu dinh hudng dai con va BO gidi ma tai tao moi trudong tham sb (Parametric
Ambience Replication - PAR) véi 16p tang cuong HOA tuong ung. Néu Ché do ma
hoa theo 16p cho ndi dung dua trén HOA duoc kich hoat, ma dugc bao hiéu bdi
SinglelLayer==0, dé xudt 1a di chuyén cac phén tir dong bit tuong (mg cua cic cong cu
nay dén mot tai tin m¢ rong HOA bd sung thude loai mai dbi voi mdi 16p (bao 20m

9 Y n

16p co s& va mot hodc nhiéu 16p tang cuong).

Su m& rong phai duge thuc hién vi thong tin phu trg cho cac cong cu nay dugc
{ao ra dé tang cuong dang biéu dién HOA dic trung. Theo dinh nghta hién tai vé ma
héa HOA theo 16p di 1i¢u duoc cung cép chi m& rong thich dang dang biéu dién HOA
cua 16p cao nhat. Dbi v6i cac 16p thap hon, cac cong cu nay khong tang cudng dang
bidu didn HOA duoc tai tao mdt phan mot cach thich dang.

Vi véy, t6t hon 1a cung cip thong tin phu trg cua cac cong cu nay déi v6i moi
16p dé lam thich tng t6t hon ching voi dang biu dién HOA tai tao cua lop tuong Gmg.

Ngoai ra, cac cong cu Téng hop tin hi¢u dinh huéng dai con va B gidi ma tai
tao moi1 truong tham s6 duoc thiét ké dic thu cho cic tdc do dir licu thép, noti chi cé vai
tin hiéu truyén 1a kha dung. Do do sy m& rong dé xudt s& tao ra kha nang lam thich g

t6i vu thong tin phu trg clia cdc cong cu nay véi so lugng tin hiCu truy¢n trong lop.
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Theo do6, chit luong 4m thanh cta dang biu didn 1TOA tai tao cho céc 1op tbe do bit
thip, vi du, 16p co sG, €6 thé dugc ting dang ké so v6i phuong thie theo 16p hién co.

Hon thé nira, ¢ phap dong bit cho céac phin ti vecto V dugc ma hoa ddi voi cac
tin hiéu dya trén vecto phai dugc lam thich tng cho viéc ma héa theo 16p HOA néu
CodedVVecLength bing mét dugc bao hiéu trong HOADecoderConfig(). Theo ché do
ma héa vecto nay cac phan tir vecto V khong duoc truyén cho cac chi s6 hé s6 HOA
ma duge bao gom trong tdp ContAddHoaCoelf. Tap nay bao o6m tAt ca cac chi s6 hé
s6 HOA AmbCoeffldx[i] ma c6 AmbCocffIransitionState bang khong. Khong can
phai bd sung tin hi¢u vecto V ¢0 trong s6 vi chudi hé s& TIOA ban dAu cho cac chi sb
nay ro rang dugc gui. Vi vay phin tir vecto V theo phuong thire thﬁng thuong dugc
thiét 1ap v¢ khong cho céc chi s6 nay.

Tuy nhién, trong ché do ma héa theo 16p tap chi s6 hé s6 HOA lién tiép phu
thudc vao cac kénh truyén 1a mot phan ctia 16p hoat dong hién thoi. Diéu nay nghia 1a
cac chi sb hé s6 [TOA bd sung dugc ghi trong 16p cao hon 1a thiéu trong cac 16p thép
hon. Sau do6 gia dinh ring tin hi¢u veeto khong déng gop vao chudi hé s6 HOA 1a sai
d6i v6i céc chi s6 he s6 HOA ma thude chudi hé s6 [TOA duoc bao gdbm trong cac 16p
cao hon. Do do, d& xuét bao hicu (mot cach rd rang) cic phan tir vecto V cho cac chi
s6 hé sb thiéu nay.

Hé qua la, dé xuét xac dinh tap ciua ContAddHoaCoeff dbi vai moi 1op va st
dung tap ctia 16p khi tin hi¢u vecto V duge bd sung (tin hi¢u truyén cua lin hiéu vecto
V thudc Vé) cho viéc chon cac phﬁn t& vecto V hoat dong. 'Tuy nhién, dé xuét 1a dir liéu
vecto V ¢ trong IIOAFrame() va khong bi di chuyén dén HOAEnhlIrame().

Tiép theo, su tich hop vao ct phap dong bit MPEG-H s¢ duge mo ta. Phuong
phap ma hoa twong ng (vi du, phuong phdp mé hoa theo 16p déi v6i khung cua dang
biéu dién HOA nén ctia Am thanh hodc truong am thanh) theo cdc phuong an cua sang
ché s& duoc mé ta tham chiéu dén Fig.3. Cac thay doi dé xuét doi voi dong bit MPEG-
H 3D s& duge mo ta dudi day trong phu luc.

& ché do ma hoa theo 16p co SingleLayer trong HOADecoderConfig() 1a bt
hoat (SingleLayer==0) va s6 luong 16p va s6 luong tin hiéu truyén HOA dugc gan
twong mg cta chang duge xac dinh. Nhin chung, dang bidu dién HOA nén c6 thé bao
2dm nhiéu tin hi¢u truyén.

Theo d6, & $3010 trén Fig.3, nhicu tin hi¢u truyén dugc gén cho nhicu 16p phéan

-23-



36322

cap. Néi cach khéc, céc tin hi¢u truyén dugc phén bd cho nhiéu 16p. Mdi 1op c6 thé
duoc cho 12 bao gém céc tin hi¢u truyén twong (mg gan cho 16p do. Mai 16p co thé ¢o
nhidu hon mot tin hiéu truyén duoc gén vao dé. Cac 16p ¢d thé bao gdm mot 16p co s
va mot hodc nhiéu 16p ting cudng phan cap. Cac 16p ¢6 thé duoe sip xép, tir 16p co sd,
dén 16p ting cuong, dén 16p ting cuong t6ng thé cao nhit (16p tong thé cao nhat).

D& xudt bo sung tai tin md rong cAu hinh HHOA bd sung va tai tin m¢ rong khung
HOA v6i usacExtElementType ID EXT ELE HOA_ENH_LAYER m6i duge xac
dinh vao dong bit MPEG-H dé truyén mot tai tin cia Du bdo tin hi¢u khong gian, T éng
hop tin hiéu dinh hudng dai con va dit liu b giai ma PAR cho mdi 16p HOA ting
cudng (bao gdm 16p co s¢). Cac tai tin bd sung nay s¢& truc tiép theo sau tai tin thudc
loai ID EXT ELE HOA trong mpegh3dalixtElementConfig() va tuong ung trong
mpegh3dalrame().

Vi véy, dé xuit di chuyén, trong truong hop SingleLayer==0, cdc phin t&r cdu
hinh cho du béo tin hi¢u khong gian, téng hop tin hi¢u dinh hudng ddi con va bd gidi
mi PAR tir [IOADecoderContig() dén HOADecoderEnhConfig() méi duge xac dinh
va lan luot HOAPredictionInfo(), HOADirectionalPredictionInfo() va HOAParInfo()
tr HOAFrame() dén HOAEnhI'rame() méi duge xac dinh.

Theo do, & $3020, tai tin m& rong HOA tuong tmg duoc tao ra d6i voi mdi 16p.
Tai tin m¢ rong HOA dugc tao ra bao ¢bm thong tin phy trg dé tang cuong tham 56
cho dang biu dién HOA tai tao ¢o thé thu duoc tur cac tin hicu truyén duogc gan cho (vi
dy, bao gdm trong) 16p tuwong Gmg va cic 16p bét ky thap hon 16p tuong Gng nay. Nhu
néu trén ddy, céc tai tin m¢ rong HOA ¢o thé bao gbém cac phan tir dong bit cho mot
hodc nhibu trong sé cong cu gidi ma dy bao tin hi¢u khong gian HOA, cOng cu giai ma
téng hop tin hi¢u dinh huéng dai con HOA, va cong cy gidi ma tai tao moi truong tham
s6 HOA. Hon nita, cac tai tin mé rong HOA ¢ thé ¢6 usaclixtlilementlype cua
ID EXT ELE HOA ENH_LAYER.

(3 $3030, céc tai tin ma rong HOA dugc tao ra duge gan cho cac 16p tuong ung
ctia ching.

Hon ntta (khong duge thé hién trén Fig.3), tai tin m¢ rong cAu hinh HOA bao
odm cic phén ti dong bit dé tao cdu hinh cho cong cu giai ma dy bdo tin hi¢u khong
gian HOA, cong cu giai ma téng hop tin hiéu dinh hudng dai con TTOA, va/hodc cong

cu giai ma tai tao moi truong tham so HOA ¢6 thé dugc tao ra.
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Hon nita (khong duoc thé hién trén Fig.3) tai tin cdu hinh bo giai ma HOA bao
¢dm thong tin chi bdo viée gan cac tai tin m& rong HOA cho nhidu 16p ¢6 thé dugc tao
ra.

Tiép theo, vi¢c ‘truyén dong bit dugc tao 16p (vi du, dong bit MPEG-H) s€& dugc
md ta. Do 14t ¢4 cac i tin mo rong ctia dong bit MPEG-H dugc can chinh byte va kich
thude clia chiung duoc bao hiéu rd rang, viée co elementlengthPresent bang mot duge
gia dinh, nén bo gidi goi cod thé phan tich ct phap dong bit MPEG-H va trich XuAt cdc
tai tin cho céc 16p cao hon mot va truyén chiing mot cach riéng r& qua cic kénh truyén
khic nhau. Lép co s chira (vi dy, bao ¢6m) dong bit MPEG-H khong chira dit licu cho
cac 16p cao hon. Céc tai tin mo rong thiéu duoc bao hidu 1a tréng hodc bét hoat. Péi
VG cac tai tin thudc loai ID USAC SCE, ID USAC_CPE va ID_USAC LI'E, tai tin
‘tréng dugc bao hiéu boi elementlength b'ﬁmg khong, trong do clementlengthPresent
can duoc thiét 1ap vé mot. Tai tin tréng thudc loai ID USAC EXT ¢6 thé duoc bao
hiéu bang cach thiét 1ap co usacExtElementPresent vé khong (sai).

Theo do, & S3040, céc tai tin mé rong HHOA dugc tao ra dugc bao hitu (vi du,
duge truyén, hodc xuét ra) trong dong bit dAu ra. Nhin chung, nhiéu 16p va céc tai tin
duogc gan vao do duge bao hi¢u (vi du, dugc truyén hodc xuét ra) trong dong bit dau ra.
Hon nita, tai tin cdu hinh bo gidi ma HOA va/hodc tai tin mo rong cdu hinh HOA c¢6
thé duoc bac hiéu (vi du, duoc truyén hoac Xudt ra) trong dong bit dAu ra.

Gia dinh rang 16p co s&é HOA (chi s6 16p bang mot) duge truyén véi mirc do bao
vé chdng 151 cao nhét va c6 tdc do bit tuong dbi nhd. Mie do bao vé chdng 16i cho cac
16p sau (mot hodc nhiéu 16p tang cuong HOA) dugc giam déu theo su tang toc do bit
cua lop tang cuong. Do cac didu kién truyén kém va mic do bao vé chbng 15i thap hon,
nén vide truyén cac 16p cao hon co thé thét bai va trong truomg hop xéu nhét chi 16p co
s¢ duoc truyén chinh xac. Gia dinh réng muc d¢ bao vE chéng 161 két hop cho tat ca
céc tai tin ctia mot 16p duge ap dung. Do do néu viée truyén cta 16p thit bai, tat ca cac
tai tin cta 16p twong ng bi thiéu.

Noéi cach khée, cac tai tin dir licu cho nhiéu 16p ¢co thé dugc truyén vo1 muc do
bao vé chdng 10i tuong tmg, trong do 16p co s6 co mirc do bao vE chéng 16i cao nhit
va mdt hodc nhiéu 16p ting cudng c6 mic do bao vé chdng 161 giam lién tuc.

Trir khi cac bude doi hoi phai cé cac bude khac nhit dinh lam cac diéu kién tién

quyét, cac bude néu trén ¢6 the duge thue hién theo thtr ty bat ky va tha tu vi du duge
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minh hoa trén I'ig.3 duoc hiéu 1a khong lam gi6i han sang ché.

Nhu néu trén day, cu phap dong bit cho cac phin tr vecto V duge mé hoa déi
vGi cac tin hiéu dya trén veeto phéi duoce lam thich tng cho viéc ma hoa theo lop HOA
néu CodedVVecLength bang mot duge béo hiéu trong HOADecoderConfig(). Phuwong
phép ma héa twong (mg (vi du, phuong phap ma hoa theo 16p d6i v6i khung cia dang
biéu dién HOA nén ctia 4m thanh hodc truong 4m thanh) theo cédc phuwong an cua sang
ché s& duge mo ta tham chiéu dén Fig.4.

O 4010 trén Fig.4, nhidu tin hiéu truyén duge gan cho nhiéu 16p phan cép.
Budc nay ¢o thé duoc thue hién theo cung cach vdi S3010 mo ta ¢ trén.

O $4020, xic dinh li¢u ché d6 ma hoa vecto c6 hoat dong hay khong. Diéu nay
bao gém viée xac dinh li¢u CodedVVecLength==1 hay khong.

Nhu néu trén ddy, theo phuong thuc thong thuong ¢ ché do ma hoa vecto, cac
phan tir vecto V khong duge truyén cho c4c chi s6 hé s6 IIOA ma dugce bao 2Om trong
tap ContAddHoaCoeff. Tap nay bao o0m tat ca cac chi s6 hé s6 HOA AmbCoeflfldx[i]
ma ¢6 AmbCoeffTransitionState bang khong. Khong can phai bd sung tin hidu vecto
V ¢é trong s vi chudi hé s6 HOA ban diu cho cac chi sb nay rd rang dugc gui. Vi vay
phin tir vecto V theo phuong thic thong thuong duge thiét 1ap vé khéng cho céc chi
s6 nay.

Tuy nhién, trong ché do ma hoa theo 16p tdp chi sé hé s6 HHOA lién tiép phu

thude vao cac kénh truyén la mot phan cta 16p hoat dong hién thoi. Dicu nay nghia la

r r 9
A 1LA

cac chi s6 hé s6 HOA bo sung dugce gui trong 16p cao hon 1a thiéu trong céac 1op thap
hon. Sau do su gia dinh rang tin hi¢u vecto khong dong gop vao chudi hé s6 HOA 1a
sai ddi voi cac chi sd hé s6 HOA ma thudc chudi hé¢ s& HOA bao g61n trong cac 1&p
cao hon.

Do dé, néu ché do ma héa vecto hoat dong, & $4030 tap chi s6 h¢ s6 HOA lién
tiép (vi du, ContAddIHoaCoefl) dugce xdc dinh (vi du, dinh r0) déi vai moi 16p trén co
s¢ céc tin hilu truyén duge gan cho 16p tuong Gng.

Néu ché do ma hoa vecto hoat dong, & S4040, ddi vai moi tin hiéu truyén, veclo
V duoc tao ra trén co s¢ tap chi sb he s6 HOA lién tiép x4ac dinb dugc d6i vai 16p ma
tin hiéu truyén tuong tng duge gan vao do. Mbi vecto V duge tao ra c6 thé bao gom
cac phin tr cho cac tin hi¢u truyén bt ky gén cho cac 16p cao hon 16p ma tin hicu

truyén tuong Umg duge gan vao dé. Bude nay ¢ the bao gom viée st dung tdp chi so
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hé s6 HOA lién tiép ma da duoe xac dinh cho 16p ma tin hiéu vecto V duge thém vao
(16p ma tin hi¢u lruyén cla tin hi¢u vecto V thudce Vé) cho viéce lua chon céc ph'fm t
vecto V hoat dong. Tuy nhién, dé xuél 1a dir lidu vecto V & trong HOAFrame() va
khong bi di chuyén dén HOAEnhFrame().

Sau d6, & S4050 cac vecto V duge tao ra (cdc tin hi¢u vecto V) dugc bdo hi¢u
trong dong bit diu ra. Diu nay co thé bao g0m vice béo hidu (mot cach rd rang) cac
phan tr vecto V déi v6i cac chi s hé s6 thiéu néu trén.

Céac bude $4020 dén S4050 trén Fig.4 cling ¢6 thé duoc st dung trong ngfr canh
ctia phuong phdp ma hoa minh hoa trén I'ig.3, vi du, sau S3010. Trong truong hop nay,
3040 va 54050 ¢6 thé duoe két hop thanh mot bude bao hiéu don nhét.

Trir khi cdc bude doi hoi phai co cée bude nhét dinh khac lam diéu kién tién
quyét, céc bude néu trén ¢6 thé duoc thuc hién theo thir ty bét ky va thu tu vi du duge
minh hoa trén Fig.4 dugc hiéu 12 khong lam gidi han sang ché.

0 phia bo thu bo dong g6i dong bit MPLG-1 ¢6 thé cheén lai céc tai tin thu duge
mdt cach chinh xdc vao dong bit MPEG-II ctia 16p co so va chuyén no dén bo gidi ma
am thanh MPEG-I1 3D.

Tiép theo, (cAu hinh) khéi tao giai ma HHOA s€ duge md ta. Céc tai tin céu hinh
HOA thudce loai ID EXT ELE HOA vaID_EXT ELE HOA ENH _LAYER voi cac
kich thude twong tmg cia ching & don vi byte duoc nhap vao bo giai ma HOA cho
viée khoi tao ctia no. Cac cong cu ma hoa HOA dugce tao cAu hinh theo cic phé.n (84
dong bit duogc xac dinh trong HOAConfig(), ma dugc phan tich ct phap tur tai tin thude
loai [D_EXT ELE HOA. Hon nita, tai tin nay chtra cdch st dung cua Ché d6 ma hoa
theo 16p, s0 lugng cla cac 16p va sd luong tin hi¢u truyén tuong ting trén mdi 16p. Sau
d6. néu ma hoa theo 16p duge kich hoat (SingleLayer==0), cac HOALEnhConfig() duge
phan tich ¢t phdp tir cdc tai tin thude loai ID_EXT _ELE HOA I INIL LAYER dé tao
céu hinh cho Dy b4o tin hi¢u khong gian, Téng hop tin hi¢u dinh hudng dai con va Bo
giai mé tai tao moi truvong tham s§ tuong g ctia mi 16p.

Phén t¢ Layerldx tir HOAEnhConfig() cung v6i thir bic ctia cdc tai tin cAu hinh
16p tang cudng IHOA trong mpegh3dalxtlilementConfig() chi bao thir bac cta lop tang
cudong HOA. Thir bic cua céc tai tin khung I6p tdng cudng HOA thudc loai
ID EXT ELE HOA ENI LAYER trong mpegh3dalirame() 1a giéng v6i thi bac ca

céc tai tin cAu hinh trong mpegh3dalixililementConfig() d¢ gan mot cach rd rang céc
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tai tin khung vao cac 16p twong Umg.

Trong trudng hop SingleLayer==1 (mi hoa mot 16p) cdc tai tin thude loai
ID EXT ELE HOA ENIH LAYER dugc bo qua va Dy béo tin hi¢u khong gian, Tong
hop tin hiéu dinh hudng dai con va Bo gidi ma tai tao moi truong tham sd st dung dit
liéu twong g tir HOADecoderConfig() cho ciu hinh cta ching.

Tiép theo, viéc giai ma khung HOA & ché d6 theo 16p s€ duge md ta. Phuong
phap giai ma twong Ung (vi du, phuong phap giai ma khung cua dang biéu dién HOA
nén ctia Am thanh hodc trudng Am thanh) theo cac phuong an cua sang ché s& duoc mo
ta tham chiéu dén Fig.5. Ili¢u ring dang biéu difn IHOA nén (vi du, diu ra cua céc
phuong phap trén Fig.3 hodc Iig.4 néu (rén) da dugc mé hoa trong nhiéu 1¢p phan cép
bao gbrm 16p co sé va mot hodic nhiéu 16p tang cudng.

0 S5010 trén I'ig.5, dong bit lién quan dén khung cua dang biéu dién HOA nén
duoc thu.

16 gii ma 161 4m thanh 3D gidi ma cdc tin higu truyén HOA dugc truyén chinh
X4c va tao ra cdc tin hiéu truyén véi tAt ¢4 cdc mau bang khong déi voi cac tai tin khong
hop 1& tuwong Ung. Cac tin hicu truyén duoc gidi mi cung vOi cidc cO
usacExtElementPresent, dir licu va kich thude cua cac tai tin HOA thudc loai
ID EXT ELE HOA va ID _EXT ELE HOA ENH LAYER dugc nhép vao bo giai
ma HOA. Céc tai tin mo rong tur loai ID USAC EXT véi co usackxtlllementPresent
duoc thiét 1ap 1a sai phai duge bao hi¢u dudi dang céc tai tin thiéu cho bo giai ma HOA
dé bao dam viée gan cac tai tin vao cac lop tuong tng.

$) $5020. cac tai tin cho nhiéu 16p duge trich xuat. Moi téi tin 6 thé bao gdm
céc tin hiéu truyén gan cho 16p twong Gng.

O bude nay, bo gidi ma HOA ¢6 thé phan tich ctt phép HOAFrame() tir tai tin
thudc loai ID EXT ELE HOA.

Sau do, cac tai tin hop 1¢é thudc loai ID EXT ELE HOA _ENH LAYER vacac
tai tin khong hop 1¢ thudc loai ID EXT ELE HOA ENH LAYER dugc xdc dinh
bang cach danh gia cd usacBxtElementPresent twong ng cua cdc tal tin, trong dé tai
tin khong hop 1é duge chi bdo boi co usackixtlilementPresent bing sai va viéc gan cdc
tai tin tang cuong HOA vao <éc chi 36 1ép tang cuong dugc biét tir cAu hinh b6 gidi ma
HOA.

0 85030, 16p dung dugc cao nhit trong s6 nhiéu 16p dé giai ma dugc xac dinh.
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Do céc 16p 12 phu thude vao nhau vé céc tin higu truyén, bg giai ma HOA c6 thé
chi giai ma mot 16p khi tAt ¢4 céc 1op co chi sb thdp hon dugc thu mot cach chinh xéc.
Lép dung duoc cao nhét ¢6 thé duoc chon & bude nay dé cho tét ca cac 16p 1én dén 16p
dung dugc cao nhat duoc thu mdt cach chinh xac. Chi tiét ctia cac budce nay sé duge
md ta dudi day.

O S5040, tai tin mo rong HOA gén cho 16p dung duge cao nhat duoc trich xuét.
Nhu néu trén day, tai tin mé rong HOA ¢é thé bao gdm thong tin phu trg dé ting cuong
tham s cho dang biéu dién ITOA tdi tao twong mg v6i 16p dung duge cao nhit. O day,
dang biéu dién HOA t4i tao twong mg véi 16p dung dugc cao nhét ¢6 thé 1a thu duoc
trén co s céc tin hiéu truyén gan cho 16p dung dugc cao nhit va cac 16p bat ky thip
hon 16p dung dugc cao nhit.

Ngoai ra, cac tai tin mé rong HOA 1an luot dugce gan cho cac tai tin con lai cua
nhiéu 16p ¢6 thé duoc trich xuét. Mdi tai tin m& rong HOA co thé bao goém thong tin
phu tr¢ dé tdng cudng tham s6 cho dang biéu dién HOA tai tao tuong ting voi 16p duge
gan trong ting cta nod. Dang biéu dién HOA tai tao twong tmg v6i 16p duge gan tuong
ing cua noé co thé thu dugc (r cac tin hiéu truyén gan cho 16p do va cac 16p bit ky thip
hon 16p do.

Hon nita (khong duge thé hién trén Fig.5), phuong phap giai ma c6 thé bao gém
budc trich xudt tai tin mé rong cAu hinh HOA. Diéu nay co thé duoc thuc hién bfmg
cdch phan tich ¢t phap dong bit. Tai tin mo rong cAu hinh HOA c¢6 thé bao gom cac
phin ti dong bit dé tao cAu hinh cho cong cu giai ma dy bdo tin hiéu khong gian HOA,
cong cu gial ma téng hop tin hi¢u dinh huéng dai con HOA, va/hodc cong cu gial ma
(4i tao moi truong tham s HOA.

O $5050, dang bicéu dién [TOA tai tao (mot phén) twong (mg vai 16p dung dugc
cao nhit duoc tao ra trén co s¢ cac tin hiu truyén gan cho 16p dung duoc cao nhét va
cac 16p bét ky thip hon 16p dung duge cao nhét.

S& lugng cac tin hiéu truyén duoc st dung thuc té I App,Lay (k)dugc thiét 1ap
theo (chi s6 My oy (k) ctia) 16p dung dugc cao nhit va dang bicu dién HOA so b thtr
nhit duge giai ma tr HOAlrame() va tir cac tin hi¢u truyén twong (mg cla I§p nay va

cac 16p thip hon béat ky.
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Sau do, & $5060 dang bicu dién [TOA tai tao dugc tang cuong (vi du, dugc tang
cudng tham sd) nho st dung thong tin phy trg bao ¢Om trong tdi tin m¢ rong HOA gan
cho 16p dung dugc cao nhAt.

Tae 13, dang biéu dién HOA thu duge ¢ bude S5050 sau do dugc tang cuong
boi Dy bao tin hiéu khong gian, T 6ng hop tin hi¢u dinh huéng dai con va BO 214i ma
tai tao moi truong tham s6 nho str dung dir liéu HOAEnhlrame() dugce phan tich cu
phap tr tai tin m& rong 16p tang  cuong HOA  thugc  loai
ID EXT ELE [HOA ENH LAYER cua 16p hoat dong hién thoi M, Ay (k). tie 1a, 16p
dung dugc cao nhat.

Théng tin duoc st dung ¢ céc bude 55020-55060 ¢o thé duoc goi la thong tin
16p.

Tru khi cac bude doi hoi phai c6 cac bude nhét dinh khac lam céc didu kién tién
quy_&, cac bude néu trén 6 thé duogc thuc hién thee thir ty bét ky va thu tu vi du duge
minh hoa trén Fig.5 duoc hiéu la khong lam gi6i han sang ché.

Tiép theo, chi tiét v viée xéc dinh (vi du, chon) 16p ding duge cao nhét & bude
S5030 s& dugc mé ta.

Nhu néu trén ddy, bo giai ma HOA chi ¢ thé¢ giai ma mot 1op khi 14t ca cac 16p
¢6 chi sb th'fxp hon duoce thu mot cach chinh xéac, do céc 16p phu thude vao nhau vé cac
tin hiéu truyén.

Dé chon 16p giai ma dugc cao nhét, bd giai ma HOA co6 thé tao tap chi s6 16p
khong hop 1€, trong do chi s6 nho nhét tir tap nay trir mot tao ra chi s6 M, 4y cua 16p
ting cuong giai ma dugc cao nhét. T4p chi s6 16p khong hop 1€ ¢o thé duoc xac dinh
bang cach danh gia cd hop 1€ cua cac tai tin m¢ rong HOA tuong Umg.

N6i cach khéc, bude xac dinh 16p dung dugc cao nhit c6 thé bao gdm viée xac
dinh tap chi s6 16p khong hop 1€ chi bao cac 16p ma khong dugc thu hop 1&. No ¢o thé
con bao gdm xéac dinh 16p dung duge cao nhat 1a 16p ma thap hon mot 16p so vai lép
duoc chi bao boi chi s6 nho nhdt trong tap chi s6 16p khong hop 1¢. Theo cdch do, bao
dam rang tit ca cac 16p dudi 1op dung dugc cao nhét da duge thu hop 1¢.

Trong trudng hop ma hoa khac biét cac khung, chi s6 cta lop dung dugc cao
nhét cua khung trudce (vi dy, ngay trude) s€ phdi dugc tinh dén. Thu nhét, tinh hudng
s& duge mo ta trong do chi sb ctia 16p dung duoc cao nhét ctia khung trudce (vi dy, ding

trude) duge giir.
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Néu chi sb cta 16p dung dugc cao nhét (vi du, 16p giai ma dugc cao nhét) déi
v6i khung hién thoi 1a bang chi s 16p clia khung truge My (k — 1), chi s6 16p cua
khung hién thoi My 4y (k) duge thiét 1ap 1a M, 5y (k — 1),

Sau do, sb luong céac tin hi¢u truyén duge st dung thuc & 1 ADD,LAY (k) dugc
thiét 1ap theo Mypy(k) va dang bitu difn HOA so b) thtr nhét dugc gidi ma tu
HOAFrame() va tur cac tin hi¢u truyén twong Gmg cua 16p nay va cic 16p thap hon bét
ky, nhu chi ra ¢ trén. Dang biéu dién HOA nay sau d6 duoc tang cuong boi Du bao tin
hi¢u khong gian, Tdng hop tin hi¢u dinh hudng dai con va B¢ gidi ma tai tao mo1 truong
tham s nho st dung dit licu HOAEnhFrame() dugc phén tich ¢t phap tu tai tin mo
rOng 16p tang cudng HOA thudc loai [D EXT BLE HOA ENH_LAYER cualdphoat
dong hién thoi M oy (k), nhu dugc chira & trén.

Tiép theo, tinh hudng s& duoc md (4 trong do da duge chuyén sang chi s6 thap
hon chi s6 cta 16p dung duge cao nhét cta khung trude (vi dy, dung trude). Do la,
trong truong hop ma chi s6 cua 1op giai ma duge cao nhét dbi véi khung hién thoi 1a
nhé hon chi sé cua 16p cta khung trude Mp,y(k — 1), bo giai ma HOA thiét lap
My ay (f) v chi s6 cua 16p giai ma duge cao nhét déi véi khung hién thoi. Sy giai ma
cua cac tai tin cho Du béo tin hiéu khong gian, '1‘6ng hop tin hiéu dinh hudéng dai con
va Bo giai ma tai tao mdi truong tham s6 cho cac 16p moi ¢o thé chi bat dau ¢ khung
HOA tiép theo v6i hoalndependencyl‘lag bang mot. Cho dén khi HOAIrame() nhu vay
duoc thu, dang bi¢u dién ITOA cta 16p cta chi s6 My oy (k) duoc tai tao ma khong thuc
hién Du béo tin hi¢u khong gian, 'Tong hop tin hiéu dinh hudng dai con va BO gidi ma
{Ai tao moi truong tham so. Di¢u nay nghia 1a s6 lugng céc tin hiéu truyén duoc st
dung thuc é I app,Lay (k)dugc thiét 1ap theo Moy (k) va chi dang biéu dién HOA so
bo tha nhit dugce giai ma tr HOAFrame() va tlr cac tin higu truyén tuong tmg cta 16p
nay va cac lop thip hon bét ky. Sau do, néu HOAFrame() v6i hoalndependencyllag
béng m6t duoe thu, cac tai tin cho Dy béo tin hi¢u khong gian, 'l‘éng hop tin hi¢u dinh
hudng dai con va B giai ma ti tao moi truong tham sb dugce phan tich ¢t phap va giai
ma dé tang cuong dang biéu dién HOA so bd, do do chét luong tron ven cua 16p hién
thoi duoc cung cap cho khung nay.

Do do, phuong phap dé xuit co thé bao gom (khong dugce thé hién trén Fig.5)
budc quyét dinh khong thue hién ting cudng tham 56 cho dang biéu dién [HOA tai tao

nho st dung thong tin phu tr¢ bao odm trong tai tin m¢& rong HOA gan cho 16p dung
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duoc cao nhit néu 16p dung duge cao nhét ctia khung hién thoi 1a thap hon 16p ding
duoc cao nhét cta khung trudce (néu khuﬁg hién thoi dugc ma hoa khac biét so voi
khung trudce).

Nhin chung, budce xac dinh i6p dung dugc cao nhét cho khung hién thoi ¢ thé
bao gdm viée xac dinh tap chi s6 16p khong hop 1¢ chi bdo cac 16p ma khong dugce thu
hop 1¢ cho khung hién thot. N6 ¢6 thé con bao gém bude xac dinh 16p dung dugce cao
nhét ctia khung trudc ¢ trude khung hién thoi. N6 ¢6 thé con bao gom budc xac dinh
16p dung dugc cao nhét 1a 16p thap hon ctia 16p dung duogc cao nhét cua khung trude
va 16p ma thap hon mot 16p so v6i 16p duoce chi bao boi chi s6 nho nhat trong tap chi
s6 16p khong hop 16 (néu khung hi¢n thoi duoe ma hoa khac biét so v6i khung trude).

Giai phap thay thé ¢o thé ludn phan tich cu phap {4t ca cac tai tin 16p tdng cuong
hop 1& (vi du, cdc tai tin m& rong HHOA) song song cho du ching hién thoi bat hoat.
Diéu nay sé kich hoat viéc chuyén doi truc tiép sang 16p c6 chi s6 thap hon véi chat
lugng tron ven, trong do Dy béo tin hiéu khong gian, T(X)ng hop tin hi¢u dinh hudng dai
con va Bo giai ma Tai tao moi truong tham s6 (Parametric Ambience Replication -
PAR) ¢6 thé duoc ap dung truc tiép & khung dugc chuyén doi.

Tiép theo, tinh hudng s& duge md ta trong do da duoc chuyén doi sang chi 56
cao hon chi s6 cta 16p dung dugc cao nhét ctia khung trudce (vi dy, dung trude). Viée
chuyén sang 16p 6 chi s6 cao hon nay chi c6 thé duoc ap dung néu mpegh3dalrame()
¢6 usaclndependencylilag bang mot (vi du, néu khung 1a khung doc 1ap) vi céc tai tin
twong tmg hodc céc trang théi giai ma cua khung trudc 1a thiéu. Do d6, bo gidi ma HOA
oitt chi s6 16p HOAMpay(k) bing Myay(k—1) cho dén khi thu duoc
anmpegh3dalirame() vdi usaclndependencyllag bang mot (vi du, khung doc 1ap) ma
chtra dir lidu hop 1& cho 16p giai ma duoc cao hon. Sau do M, Ay (k) duge thiét lap la
chi s6 16p gidi mé dugc cao nhit déi voi khung hi¢n thoi va theo do, sd lugng tin hi¢u
truyén [ app,Lay (k) duge st dung thuc té duoe xac dinh. Dang bi¢u dién IIOA so bd
cta 1op do duge giai ma tr HOAIrame() va cac tin hi¢u truyén tuong tng va dugc tang
cuong boi Dy bédo tin hiéu khong gian, ’l‘éng hop tin hi¢u dinh hudng dai con va B
giai ma tai tao moi truong tham s6 nho st dung IHHOAEnhFrame() dugc phan tich ct
phap tr t&i tin @ mo rong lop tdng  cuong HOA  thudc loai

ID EXT ELE HOA ENH LAYER ctalop hoat dong hién thoi Myay (k).
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Hiéu rdng phuong phap duge dé xuét dé ma hoa theo 16p dang biéu dién am
thanh nén ¢6 thé duoc thuc hién béng bo ma hoa dé ma hoa theo 16p dang biéu dién Am
thanh nén. B6 ma hoa nhu vay ¢o thé bao gdm cac don vi twong ng dugc lam thich
rng dé tién hanh cdc bude tuong (mg mod ta ¢ trén. Vi du v& bd ma hoa 6000 nay dugc
minh hoa bang so do trén I'ig.6. Ching han, bd ma héa 6000 co thé bao gom don vi
gan tin hi¢u 1ruyén 6010 duoc lam thich ing dé thuc hién bude S3010 néu trén, don vi
tao tai tin 16p md rong HOA 6020 duoc lam thich Gng dé thuc hién S3020 néu trén,
don vi gan tai tin mg rong HOA 6030 dugc lam thich ing dé thuc hién S3030 néu trén,
va don vi bao hi¢u hodc don vi diu ra 6040 duoc lam thich g dé thuce hién S3040
néu trén. Hiéu thém rang cac don vi tuong Gmg cta bd ma hoa nay co thé duoc thuc thi
boi bo xir Iy 6100 ctia thiét bi may tinh ma duge lam thich ¢ng dé thyc hign vige xir Iy
{ién hanh b&i moi trong cac don vi twong ng nay, tic la dugc lam thich ng dé tién
hanh mot s6 hodc tit ca cic bude néu trén cua phuong phap ma hoa dé xuit dugce minh
hoa bang so do trén Fig.3. Ngoai ra hodc theo cach khéc, bd xur Iy 6100 c6 thé duge
lam thich Gng dé tién hanh ting bude cta phuong phap ma hoa duge minh hoa bing
so do trén Fig.4. Vi muc dich nay, bd xur 1y 6100 ¢6 thé duoc lam thich tng dé thuc
thi cac don vi tuong ng ctia by ma hoéa. BO ma hoa hodc thiét bi tinh todn co thé con
bao gom bd nhé 6200 ma co thé truy cap duge boi bo xur Iy 6100.

Hiéu thém rang phuong phap dugce dé xudt dé giai ma dang biéu dién 4m thanh
nén ma duge ma hoa trong nhiéu 16p phan céip ¢6 thé dugc thuc hién boi bd giai ma dé
giai ma dang biéu dién 4m thanh nén ma dugc giai ma trong nhiéu 16p phin cap. Bo
piai ma nay co thé bao gém cac don vi tuong ng dugc lam thich Gmg dé tién hanh cac
oudce trong ing md ta ¢ trén. Vi du ve bo gidi ma 7000 nhu vy duge minh hoa bing
so db trén Fig.7. Chéng han, bo gidi ma 7000 nhu vay ¢6 thé bao gdm bo thu 7010
duoc lam thich Gng dé thuc hién bude S5010 néu trén, bd trich xudt tai tin 7020 dugc
lam thich (ng dé thuc hién bude S5020 néu trén, bd xdc dinh 16p dung duoc cao nhét
7030 duoc 1am thich tng dé thuc hién bude $5030 néu trén, bd trich xuat tai tin mo
rong HOA 7040 dugce lam thich tmg dé thue hién bude S5040 néu trén, bd tao dang
biéu dién TIOA tdi tao 7050 duge lam thich ng dé thuc hién budce $5050 néu trén, va
b6 ting cudng 7060 duge lam thich ing dé thue hién bude S5060 néu trén. Hiéu thém
ring cic don vi tuong Gng clia bd gidi ma nay co thé duoe thuc thi boi b xt Iy 7100

ctia thiét bi tinh toan ma duogc lam thich (mg dé thyuc hi¢n vige xu 1y tién hanh bdi tung
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don vi tuong tng, tic 1a duge lam thich ung dé tién hanh mot sb hodc 1At ca cac budc
néu trén cta phuong phap gidi ma dé xudt. B9 giai ma hodc thiét bi tinh todn c6 thé con
bao gém b6 nhd 7200 ma truy cdp duge boi bo xir ly 7100.

Tiép theo, cAu trac dir licu (vi dy, dong bit) dé cung cip (vi du, bi¢u dién) dang
biéu dién HOA nén theo ché do ma hoa theo 16p s€ duoc mo (a. Céu truc dir liéu nay
¢6 thé sinh ra tur viée st dung phuong phdp ma hoa dé xuht va co thé duge giai ma (vi
du, giai nén) bang cach st dung phuong phap gidi ma dé xuat.

Céu tric dit liéu ¢6 thé bao gdm nhiéu tai tin khung ITOA tuong tng voi cac 16p
tuong Ung trong s6 nhiéu 16p phan cp. Nhiéu tin hiéu truyén c6 thé duoc gan (vi du,
¢6 thé thudc vé) cac 16p tuong Gmg trong s6 nhidu 16p. Cau trac dit lidu ¢o thé bao gom
tai tin m& rong HOA tuong Ung bao g6m thong tin phy tro dé tang cuong tham s6 cho
dang biéu dién HOA tai tao thu duge tir céc tin hi¢u truyén duge gan cho 16p tuong
ung va cac 16p bat ky thdp hon 16p twong tmg nay. Céc tai tin khung HHOA va 1ai tin
mao rong HOA cho nhiéu 16p c6 thé dugc cung cip cac mirc do bao vé chbng 161 tuong
tng, nhu néu trén day. Hon nira, cac tdi tin m¢ rong HOA ¢6 thé bao gom céc phan tir
dong bit c¢hi ra ¢ tén va ¢o the  ¢6 usacBExtBlementType cua
D EXT ELE HOA ENH LAYER. Chu tric dit ligu co the con bao odm tai tin mo
rong cdu hinh HOA va/hodc tai tin céu hinh bd giai ma HOA bao 20m cac phan tr dong
bit chi ra ¢ trén.

Cén luu y ring phan mo ta va hinh v& chi minh hoa cac nguyén ly ctiia phuong
phéap va thidt bi duge dé xuit. Do do nguoi ¢6 hiéu biét trong linh vuc nay s€ duoc hiéu
14 ¢6 thé nghi ra céc cai tién khac nhau ma, mic du khong dugc mo ta va thé hién 1o
rang ¢ day, thuc thi cac nguyCn ly cua sang ché va duge bao gom trong pham vi cia
sang ché. Hon thé nita, tit ca cac vi du duge dé cap vén guyén tdc duoc du tinh rd rang
chi cho céc muc dich su pham dé gitip nguoi doc hiéu rd cac nguyén 1y cua cac phuong
phéap va thiét bi duoc dé xudt va cac y dd duoc dong gop boi cac tac gid sang ché dé
cai tién linh vuc nay, va can duoge hiéu Ia khong gi¢i han ¢ cac vi du va diéu kién duoc
d& cp cu thé nay. Ngoai ra, tat ca cac noi dung trinh bay ¢ day dé cap dén cac nguyén
ly, khia canh va phuong 4n cta sang ché, cling nhu céc vi du cu thé cta chung, dugc
du tinh bao gdm cic dang bién doi twong duong cua ching.

Phuong phép va thiét bi mo ta trong sang ché ¢6 thé dugce thue thi dudi dang

phan mém, phan sun va/hodc phan cing. Mot so thanh phéan nhat dinh ¢6 the, vi du,
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duoc thyc thi dudi dang phan mém chay trén bd xu 1 hode bd vi xir 1y tin hi¢u s6. Céc
thanh ph'?m khac ¢o thé, vi du, duoc thuc thi dudi dang ph?m ctrng va hodc dang mach
tich hop chuyén dung. Cac tin hi¢u gdp phai trong phuong phap va thiét bi duoc mo ta
¢6 thé duoc luu tri trén phuong tién nhu bo nhé truy cap ngau nhién hodc phuong tién
nh¢ quang. Chung ¢o thé duoc chuyén qua cic loai mang, nhu mang vo tuyén, mang

vé tinh, mang khong day hodc mang c6 ddy, vi du mang Internet.
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Phu luc:
Cic thay doi doug bit MPEG-H 3D dwee d¢ xuht
Céc thay do6i duoc dénh dau bang cach lam noi bt bing mau xam

Bang 1 — Cii phip cia mpegh3daExtElementConfig()

Cu phap S6 luong Ma  goi

bit nhé

mpegh3daExtElementConiig()
{
usacExtElementType = escapedValue(4, 8, 16);

usacExtElementConfiglength= cscapedValue(4, 8, 16);

if (usacExtElementDefaultLengthPresent) { 1 uirnsbf
usacExtllementDefaultLength = escaped Value(8, 16,
0)+1;
Lelse {

usacBExtEFlementDefaultl.ength = 0;

usacExtElementPayloadFrag; 1 uimsbf

switch (usackxtElementType) {

case [D_EXT BLE FILL:
/* No configuration clement */
breal;

case [D EXT ELE MPEGS:
SpatialSpecificConfig();
break;

case ID EXT ELE SAOC:
SAOCSpecificConfig();
break;

case ID X1 ELE AUDIOPREROLL:
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/* No configuration clement */
break;

case ID EXT ELE UNI DRC:
mpegh3daUniDrcConfig();
break;

case ID BXT ELE OBJ METADATA:
ObjectMetadataConfig();
break;

case ID EXT ELE SAOC 3D:
SAOC3DSpecificContig();
break;

case ID _EXT ELE HOA:
HOAConfig();
break;

case [0 EXT ELE HOA ENH LAYER:
HOAnhConfig();
brealk;

case ID EXT ELE IFMT CNVRIR

/* No configuration element */

break;
default: LUUY
while (usacExtElementConfigl.ength--) {
tmp; 8 uimsbf
}
break;

N~

}

LUU Y: Muc nhap mic dinh cho usacExtElementType duoc st dung cho cac
extElementType chua biét dé céc bd giai ma ke thira ¢6 the doi pho véi céc phan mo

rong thém trong tuong lai.
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Bing 2 - Gi4 tri ciia usacExtElementType

usacExtElementType

Gid tri

ID EXT ELE FILL

0

D EXT ELE MPEGS

1

D EXT ELE SAOC

D EXT ELE AUDIOPREROLL

D EXT BELE UNI DRC

D EXT ELE OBJ METADATA

D EXT BELE SAOC 3D

D EXT ELE HOA

D EXT ELE FMT CNVRTR

ol | ool L B W

ID_EXT BLE HOA ENH LAYER

9

/% reserved for ISO use */

10-127

/% reserved for use outside of ISO

scope */

128 and higher

qua cac phan mo rong nay.

LUU Y: Céc gia tri usaclixtilementType chuyén dung bi bat budc trong
khong gian danb riéng dé st dung bén ngoai pham vi ISO. Chiing bi b6

qua b6i bo giai ma do cau trac t6i thicu duoc doi hoi boi bd gidi ma bo

Bang 3 — Dién gidi cAc khoi dir lidu d¢ gidi ma tai tin m& rong

usacExtElementType

usacExtElementSegmentData

rang bugc thé hién:

D EXT ELE FILL

Chudi fill_byte

ID EXT ELE MPEGS

Spatiall'rame() nhu dugc dinh

nghia trong ISO/IEC 23003-1

ID EXT BLE SAOC

SAOCFrame() nhu dugc dinh
nghia trong ISO/ALEC 23003-2

[D EXT ELE AUDIOPREROLL

AudioPreRoll()

D EXT ELE UNI DRC

uniDrcGain() nhu duoc dinh

nghia trong ISO/IEC 23003-4
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D EXT ELE OBJ METADATA object_metadata()

ID EXT ELE SAOC 3D Saoc3DFrame()

ID EXT ELE HOA © [OALrame()

ID EXT ELE HOA ENIT LAYER | HOAEnhIframe()

ID EXT ELE FM1T CNVRITR FormatConverterkrame()

unknown dit licu khong biét. Khoi dit lidu
s€ duoc loai bo.
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Béng 4 - Ct phap ChannelSideInfoData(i)

Ct phap 86 Ma  goi
luong  nho
bit
HOADecoderConfig(numITOA TransportChannels)
{
MinAmblHoaOrder = escapedValue(3,5,0) — 1; 3.8 uimsbf
MinNumOfCoeffsForAmbIIOA = (MinAmblHoaOrder +
1)"2;
NumOfAdditionalCoders =
numHOA TransportChannels -
MinNumO{CoellsForAmbHOA;
if(SingleLayer == 0){ 1 bslbf
HOALayerChBits =
ceil(log2(NumOfAdditionalCoders));
NumHOAChannelsl.ayer|0]= codedLayerCh + HOALayer uimsb
_ ChBits f
MinNumO{CoeffsForAmbHOA;
remainingCh = numHOA TransportChannels —
NumHOAChannelsLayer[0];
NumlLayers = 1;
while (remainingCh>1) {
[TOALayerChBits = ceil(log2(remainingCh));
NumI{OAChannelsLayer| NumLayers]| = HOALayer uimsb
NumITOAChannelsLayer[Numlayers-1] + ChBits {

codedLayerCh + 1;

remainingCh = remainingCh —

NumHOA ChannelsLayer|Numl.ayers|;

Numl.ayers++;
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if (remainingCh) {

NumOfAdditionalCoders:

NumLayers++;
)
}
MaxNoOfDirSigsterPrediction—
NoO{BitsPerSealefactor=NoOBitsPerSealefactor+1;

CodedSpatialluterpolationTime;
SpatialluterpolationMethod;
CodedVVecLength;
MaxGainCorrAmpExp;
HOAFramel.engthIndicator;

MaxIHOAOrderToBeTransmitted = escaped Vaiue(2,5,0) -+

MinAmbHoaOrder;
MaxNumOfCoelfsToBe Transmitted =
(MaxITOAOrderToBeTransmitted + 1)2;
MaxNumAddActiveAmbCocelfs =
MaxNumOfCocffsToBeTransmitted
- MinNumO{CoeffslForAmbHOA;
VgConfBits = ceil( tog2{ ceil( log2(NumOflloaCoc(fs))))
NumVVecVqElementsBitst+;

if( MinAmbHoaOrder == 1) {
UsePhaseShiftDecorr;

)

if(Singlelayer=—1) {

- [HOADeccoderEnhCenfig();
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VqConf uimsbf
Bits

1 bsibf

(S8

uimsbf




36322

AmbAsignmBits = ceil( log2(
MaxNumAddActiveAmbCoelTs ) );
ActivePredldsBits = ceil( log2( NumOflloaCoclls ) );
1=1;
while( 1 * ActivePredIdsBits + ceil(log2(11) ) <
NumOfHoaCoefls ){
i+
)
NumActivePredldsBits = ceil( log2( max( 1,1—1)));
GainCorrPrevAmpExpBits = ceil( log2( ceil( log2(
1.5 * NumOfHoaCoells ) )
+ MaxGainCorrAmplxp + 1) );
for (i=0; i<NumOfAdditionalCoders; ++i){

AmbCocflTransitionState[i] = 3;

[

!
Jj

LUU Y: MinAmbHoaOrder = 30 ... 37 duge du trit. HOAFrameLengthIndicator =3

duoc du tril.
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Béang m&i ? — Ca phap cia HOAEnhConfig()

C1 phap SH Ma  goi
luong  nho
bit
HOAEnhConfig()
{
Layerldx HOAlLay uimsbf
er ChBits

1HOADccoderi*nhConfig();

[t
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Bang méi ? — Ci phap ctia HOADecoderEnhConfig()

C1 phap SH Ma  goi
lugng  nho
bit
HOADecoderlEnhConfig()
{
MaxNoOfDirSigsForPrediction = 2 uimsbf
MaxNoOfDirSigsForPrediction + 1;
NoOfBitsPerScalefactor = NoOfBitsPerScalefactor +1; 4 uimsbf
if(PredSubbandsldx < 3) { 2 uinmisbf
NumOfPredSubbands =
NumO{PredSubbandsTable|PredSubbandsldx];
PredSubband Widths =
PredSubbandWidthTable|PredSubbandsidx];
j
else {
CodedNumberOfSubbands 5 uimsbf
NumOfPredSubbands = CodedNumberOfSubbands+1;
PredSubbandWidths =
getSubband Widths(NumOfPredSubbands);
}
if ( NumO{PredSubbands > € ) {
FirstSBRSubbandldxBits = ceil( log2
(NumOf{PredSubbands+1));
FirstSBRSubbandidx; FirstSB  uimsbf
RSubba
ndidxBi1
[
MaxNumOPredDirs = 2/ 3 uimsbf

MaxNumOfPredDirsLog2);
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MaxNumOfPredDirsPerBand = escapedValue(3,2,5) +

NumOfBitsPerDirldx =
NumO fBitsPerDirldx Table]DirGrid Tableldx];
J
if( ParSubbandTableldx <3 ) {
NumO{fParSubbands =
NumO{ParSubbands Table[ParSubbandTableldx];
ParSubbandWidths =
ParSubbandWidthTable[ParSubbandTableldx];
H
else {
CodedNumberOfSubbands
NumOfParSubbands = CodedNumberOfSubbands+1;
ParSubbandWidths =
getSubband Widths(NumOfParSubbands);

X

s
if{ NumOfParSubbands > 0 ) {
LastlirstOrderSubbandldxBits =
ccil( log2(NumO(fParSubbands + 1) );
LastFirstOrderSubbandldx;

for ( idx = 0; idx < NumO{ParSubbands; idxt+) {
UseRecalCoeffsPerParSubband|idx|;
}

for (idx = 0; idx < LastFirstOrderSubBandldx; idx++)

UpmixIHoaOrderPerParSubbandfidx| = 1;
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MaxNumOfDecoSigs|idx] =
(UpmixHoaOrderPerParSubband|idx| + 1)"2;
}
for (idx = LastFirstOrderSubBandldx;
idx < NumOfParSubbands; idx++) {
UpmixHoaOrderPerParSubband[idx| = 2;
MaxNumOfDecoSigs|idx] =

(UpmixIoaOrderPerParSubbandjidx]| + 1)"2;
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Bang 5— Cu phap ctia HOAFrame

Ca phép S& luong Ma  goi
bit nh&

HOAFrame()

{

NumOfDirSigs = 0;

for(lay=0; (lay< NuwmLayers) & !SingleLayer; ++lay){
NumOfDirSigsPerLayer|lay] = 0;
NumOfAddHoaChansPerlLayer|lay] = 0;
NumO{ContAddlToaChans|lay] = 0;

}

NumOfVeeSigs = 0;

NumOfAddHoaChans = 0;

NumOfAddVVeeValCoelfldx = 0;

bsibf

Pod

hoalndependencyFlag;
for(i==0; i< NurmOfAdditional Coders; ++i){
ChannelSidelnfoData(1);
HOAGainCorrectionData(i);
switch ChannelTypeli] {
case 0:
DirSigChannelldsj NumOfDirSigs| =1+ 1;
NumO{DirSigs++;
for(lay=0; (lay< NumLayers) & !Singlel.ayer;
++lay)t
i (MinNumO{CoeflsForAmbIHOA + 1) <
MNumHOAChannelsLayer|lay|){
NumO{DirSigsPerLayer|lay]++;

e~

B!
5

break;

case 1:
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VecSigChannellds| NumOfVeeSigs| =1+ 1
VecSigLayerldx| NumOfVecSigs| = 0;
if (SingleLayer == 0) {

lay = 0;

while( (MinNumOCocffsForAmbIIOA + 1)

> Numl1OAChannelsLayer|lay]) {
lay -++;
J
VecSigLayerldx| NumOfVecSigs| = lay;

1
5

NumOfVecSigst+;
break;
case 2:
if (AmbCoefflransitionState[i] == 0) {
for(lay=0; (lay< Numl.ayers); ++lay){
if( (MinNumOfCocffstForAmbHOA + 1) <
NumHOAChannelsLayer|lay]){
ContAddlIloaCocfl]lay]
NumOfContAddHoaChans|lay || =
= AmbCoeftldx|i];
NumOfContAddHoaChans|lay [++;

!

s

AddHoaCoef{[NumOfAddHoaChans| =
AmbCoeflldx[i[;

for(lay=0; (lay< NumLayers) & (SingleLayer ==

0); +Hlay){
i (MinNumOfCoeffslForAmbHOA +1) <
NumHOAChannelsLayer|lay|){
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AddHoaCoeffPerLayer]lay || NumOfAddHoaChans|
= AmbCocffldx|1];

NumOfAddHoaChansPerlayerflay |+

}
NumOfAddHoaChans+;

break;

—

for ( i= NumOfAdditionalCoders;
i<NumlTOA TransportChannels; +41){

HOAGainCorrectionData(i);

—~

for(i=0; i<NumOfVecSigs; ++1){
VVectorData ( VecSigChannellds(i) );

N

if(SingleLayer==1) {
HOAEnhFrame();

——

by

5

LUU Y: bd ma hoa sé thiét 1ap hoalndependencylilag 1a 1 néu
usaclndependencyFlag (see mpegh3dalirame()) duoc thiét lap 1a 1.

LUU Y: Néu SingleLayer == 1 thiét 1ap Numl ayers = 1.

NumOfDirSigsPerLayer{lay]  Phan tir ndy xdc dinh so fuong tin hi¢u dinh huong

hoat dong trong HOAFrame() hién thoi duoc st dung

thue té trong 16p tang cudng HOA lay.

AddHoaCoeffPerlayer|lay] Mang nay chita chi s h¢ s6 ITOA cho moi h¢ s6 HOA
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xung quanh b6 sung duge st dung thuc té trong 16p

ting cuong HOA lay.
NumOfAddHoaChansPerLayer|lay | Phan t&r nay bao hiéu tong sé lugng hé sb

ITOA xung quanh bd sung duoc st dung thuc 1& trong

16p tang cuong HOA lay.
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Thém bang nay

Bénoe méi ?— Ca phap ctia HOAEnhFrame
& o

Cu phap S& luong M  goi
bit nhd

HOAEnhFrame()

{

if( ((SingleLayer==1) & (NumO{DirSigs > 0)) |
((SingleLayer==0) & (NumOIDirSigsPerlLaycr[lay|) >
0) %

[TOAPredictionInfo()

j

if{ NumOfPredSubbands > 0) {
HOADirectionalPredictionlnfo();

}

if{ NumOfParSubbands > 0) {
HOAParInfo();

——

1
S

Lun y: lay 1a chi s6 cta 16p tdng cudng HOA hoat dong hién thoi
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Cép nhat bang nay:

Bing 6- Ca phap ChannciSidelnfoData(i)

Cu phap S6 luong Ma  goi
bit nh¢é
VVectorData(i)
{
if (CodedVVecLength == 1) {
VVecLengthUsed = VVecLength[i];
VVecCoelfldUsed = VVecCoeffld[i];
}else {
VVeclLengthUsed = VVecLength;
VVecCoeffldUsed = VVecCoeffld;
j
if (NbitsQ(k)|i] == 4){
if (NumVveclndices(k)[i] == 1) {
Vecldx|0] = Veeldx + 1; 10 uimsbf
WeightVal|0] = ((SgnVal*2)-1); 1 uimsb{
}else {
Weightldx; 8 uimsb{
nbitsldx = ceil(log2(NumOfHoaCoceffs));
for (j=0; j<NumVveclndices(k)[i]; ++j) {
Vveeldx[j] = Vveeldx + 1; nbitsIldx  uimsbf
WeightVal[j] = ((SgnVal*2)-1) * 1 uimsbf
WeightValCdbk[CodebkIdx(k)[i]]| WeightIdx|[j]:
}
}
b
else if (NbitsQ(k)[i] == 5) {
for (m=0; m< VVecLengthUsed; ++m){
aVal[i][m| = (VecVal/ 128.0) — 1.0; 8 uimsbf
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h
else if(NbitsQ(k)|i] >= 6) {
for (m=0; m< VVecLengthUsed; ++m){
huffldx = huffSelect(VVecCoeffldUsed[m],

PFlag|i],
CbFlag]i]);
cid = huffDecode(NbitsQ[i], huffldx, huftVal);
aValli|lm] = 0.0;
if(cid>0){
aVal[i][m] = sgn = (sgnVal * 2) - 1;
if (cid> 1) {
aVal[i][m] = sgn * (2.0"(cid -1 ) +
intAddVal);
H
j
j
h
}

dong

cid-1

LUU Y: Xem 0 dé biét thém v¢ tinh toan VVeclength

huffDeco
de

bslbf

uimnshf
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Bang 7 — Cti phép cua HOAPredictionInfo(DirSigChannellds, NumOfDirSigs)

Ct phap S6 lugng Ma  goi
bit nhé
HOAPredictionInfo()

I

0
if(SingleLayer==1){

PredldsBits = ceil( log2( NumODirSigs + 1))

b
else{
PredldsBits = ceil( log2(NumOfDirSigsPerlLayer|lay]|
1)
H
if(PSPredictionActive){ 1 bsibf
NumActivePred = 0;
if{ KindOfCodedPredlIds){ 1 bsibf
NumActivePred = NumActivePredlds + NumActivePredl uimsbf
1: dsBits
1=0;
while( i < NumActivePred){
PredIds|i] = Predlds|i]| + 1; ActivePredIdsBit uimsb{
s
4+
H
h
elsef
for (i=0; i<(HoaOrder +1)"2; i++) {
if( ActivePred[i]) { 1 bsibf
NumActivePred ++;
!
)
}
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NumOfGains=0;
for (i=0; i<NumActivePred *MaxNoOfDirSigsForPrediction;

i++) {
if (PredDirSiglds[i]> 0) { PredIdsBits uimsbf
PredDirSiglds|i]=
DirSigChannellds[PredDirSiglds|i]
-1
NumOf{Gains++;
)
}
n=0;

for (i=0; i< NumOf{Gains; i++) {
if (PredDirSiglds|i]>0) {
PredGains|n]; NoOfBitsPerScal  bslbf

efactor

}

Luu y: lay la chi s6 ctia 16p ting cuong HOA hoat dong hién thoi
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Biang AMDI1.2 - Ci phap HOADirectionalPredictionInfo()

Cu phap S6 luong Ma g()ﬂ
bit nhé

HOADirectionalPredictionInfo ()

{
if( UseDirectionalPrediction ) { 1 bslbf
if (thoalndependencyllag) {
KeepPreviousGlobalPredDirsFlag; 1 bsibf
}
clse{
KeepPreviousGlobalPredDirsllag= 0;
1
;

if( 1KeepPreviousGlobalPredDirskFlag) {
NumOfGlobalPredDirs= NumOfGlobalPredDirs MaxNum  bslbf
+ 1; OfPredDir
sl.og2
NumBitsForRelDirGridldx = ceil(
log2( NumOf{GlobalPredDirs ) );
for (1dx=0; idx < NumOfGlobalPredDirs; idx++)

{
it
GlobalPredDirsids[idx]; NumOfBi uimsbf
tsPerDirld
X
3
v
s
else{

/* Keep values from previous
HOADiIrectionalPredictionInfo
payload for NumOfGlobalPredDirs and
GlobalPredDirsids. */
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if(SingleLayer==1){
SortedAddHoaCocff = sort(AddHoaCoeT,
‘ascend’);
NumOfAddHoaChansUsed =
NumOfAddHoaChans;
}
else{
SortedAddHoaCoclf =
sort(AddIToaCoeffPerLayer|lay],
‘ascend’);
NumOfAddHoaChansUsed =
NumOfAddHoaChansPerlLayer|lay];

}
for ( band = 0; band < NumO{PredSubbands; band++
)4
for ( dir = 0; dir < MaxNumOfPredDirsPerBand;
dir++) {
for ( hoaldx = 0;
hoaldx < MinNumOfCoeffsl‘orAmbHOA;
hoaldx++) {
DecodedMagDiff]band]|dir || hoaldx]| = 0;
DecodedAngleDiff]band]|dir|[hoaldx] = 0;
j
}
}
for ( band = 0; band <NumO{PredSubbands; band++
)4

if (!hoalndependencyllag) {
KeepPreviousDirPredMatrixFlagf{band];
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}

else{
KeepPreviousDirPredMatrixIlag|band|= 0;

h

if (IKeepPreviousDirPredMatrixI‘lag|band]) {
UseHuffmanCodingDiffViag; 1 bsibf
if( band < FirstSBRSubbandldx ) {

UseHuffmanCodingDiffAngle; 1 bslbf

for ( dir = 0; dir <

MaxNumO PredDirsPerBand; dirt++) {

if ( DirlsActive[band][dir] ) { 1 bslbf
RelDirGridldx; NumBitst uimsbf
orRelDir
Gridldx

PredDirGridldx|[band]|dir]| =

GlobalPredDirsIds|RelDirGridldx|;
for ( hoaldx = 0;
hoaldx <
MinNumOfCoeffslForAmbHOA;
hoaldx++) {
readDirPredDiffValues (band, dir,
hoaldx,
UscHuffmanCodingDiffAbs,
UscluffmanCodingDiffAngle,
FirstSBR Subbandldx);

§

for (idx = 0;
idx < NumOfAddIToaChansUsed;
idx-++) {
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readDirPredDiffValues (band, dir,
SortedAddlloaCoeli]idx] -1,
UscHulfmanCodingDiffAbs,
UscHuffmanCodingDiffAngle,
FirstSBR Subbandldx);

-

}

Luu y: lay la chi s6 cua 16p tang cudng IHOA hoat dong hién thoi
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Bing 8 — SingleLayer definition

Gia tri Y nghia
0 Tin hiéu HOA dugc tao ra trong nhiéu 16p; kich hoat viéc bao
hi¢u sy phan b6 cua céc kénh truyén HOA vao céc 16p khac
nhau
1 Tin hicu IIOA duogc tao ra trong mot 16p
codedLayerCh Phén ti nay chi bdo cho 16p thir nhét (e 1a co s) sb luong
tin hicu truyén dugc bao g61n, ma dugc cho boi
codedLayerCh + MinNumOfCocffsForAmbHOA. Dbi
voi cac 16p cao hon (tie la tang cudng), phan tir nay chi
béo sb lugng tin hiéu b sung bao 26m vao 16p tdng cudng
so v6&i lop thip hon tiép theo, ma dugc cho bdi
codedLayerCh + 1.
HOALayerChBits Phin t&r ndy chi béo s6 luong bit dé doc codedLayerCh.
NumlLayers Phin t& nay chi bao (sau khi doc HHOADecoderConfig())

NumIH{OA ChannelsLayer

tong s0 lugng 16p trong dong bit.
Phan t nay la mang gom c¢6 cac phan tr Numlayers, ¢o
phan r thtr i chi bdo s0 lugng tin hi¢u truyén bao gdm trong

tAt ca cac 1op lén dén 16p thi i.

12.4.1.x Khung va céc tham s6 phu thude ngudi ding

Myav (k)

Sh lugng {At ca cac 16p dugc su dung thuc té cho khung thtr
k (cin duoc néu ro) ¢ phia bd giai ma. Trong truong hop
ma hoa theo 16p (dugc chi bao boi Singlelayer==0) 56
lvong nay phai thap hon hoic bing tong s6 lugng 16p ¢o
mit trong dong bit, tic 1&a M,y < NumLayers. Trong
trudong hop mi hoa don 16p (duoc chi bdo boi

SingleLayer==1) M 5y duoc thiét 1ap 1a mot.

Tuy thudc vao su lya chon My (k) 5O Tugng Iapp Lay (k) kénh truyén bd sung duge

stt dung thye té dé gidi ma [HOA khong gian (ttc la thém vao cac kénh Oy ma luon

dugc ngam st dung) dugc tinh nhu sau:
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if(SingleLayer | (!SingleLayer &M oy(k) ==NumlLayers))

{

Inpp,Lay (k)= NumOfAdditionalCoders;

Inpp,Lay (k) = NumlOACannelsLayer[ M, ay(k) — 1] -

MinNumOfCocffsForAmbHOA;

}

VVecLength va VVecCoeflld
Tu codedVVeclength chi bao:

0)

Y

2)

Do dai vecto hoan chinh (cac phén t& NumOfHoaCocffs). Chi bao ring tat ca
céc hé s6 cho vecto ndi troi (NumOfHoaCoeffs) duge néu rd.

Céc phan tir vecto 1 cho MinNumOfCoeffsForAmbHOA va {At ca cac phan t
duoc xac dinh trong ContAddIoaCocff]lay] cta 16p hoat dong hién thoi cua
chi s& lay=0...NumLayers-1 khong duoc truyén. Doi voi ché do mot 16p
SingleLayer==1 bién s6 NumLayers phai duoc thiét 1ap bang mot. Chi bao rang
chi cac hé sb cia cac vecto ndi troi twong Ung voi s6 luong 16n hon
MinNumOfCoeffsForAmbHOA duoc néu rd. IHon nira, cac h¢ $b
NumO{ContAddAmbHoaChan|lay] nay duge nhan ra trong
ContAddAmbHoaChanjlay] bi trir di. Danh sach ContAddAmblioaChan|lay]
néu ro cic kénh bd sung tuong (ng voi thér tuw vuot qua thir tu cua
MinAmbHoaOrder.

Phin tr vecto 1 cho MinNumOfCoeffslf'orAmbHOA khong duge truyén. Chi
béo rang cac hé sb cla cac vecto ndi trdi tuong Gmg voi s6 luong 16n hon

MinNumOfCoeffsFForAmbHOA duoc néu rd.

Trong trudong hop codedVVecLength==1 ca mang VVecLength[i] cing nhu mang

VVecCocffld|i]|m]| 2D déu hop 1& cho VVector ¢ chi sb 1, trong céc truomg hop khac,

ca phén t¢ VVecLength cling nhu mang VVecCocflld[m] déu hop 1¢ cho tat ca

VVector trong HOA'rame. D41 voi thuat toan gan bén dudi, chirc nang gitp do duoc

xéc dinh nhu sau.
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switch CodedVVecLength{
case 0:
VVeclength = NumOfHoaCoeffs;
for (m=0; m<VVeclength; ++m) {
VVecCoeffld|m]| = m;
}
break;
casc 1:
for (i=0; i < NumOfVecSigs; +-+1) {
lay = VecSiglayerldx][i];
VVecLengthli] = NumOflioaCoclls
- MinNumOCoeflsFForAmbIIOA
- NumOf{ContAddloaChans|lay|;
Coeffldx = m+1;
for (m=0; m<VVecLength[i]; ++m) {
blsInArray = isMemberOf(Coeftldx,
ContAddHoaCocfl]lay],
NumOfContAddHoaChans|lay|);
while (bIsInArray) {
Cocfildx++;
blsInArray = isMemberOf(Coeflldx,
ContAddHoaCocff]lay/|,
NumO{ContAddHoaChans|lay});
b

VVecCoeffld[i|][m] = Coelildx-1;

(g

}

break;

casc 2:
VVeclength = NumOfHoaCoefls — MinNumOfCocffsForAmbHOA;
for (m=0; m< VVecLength; ++m) {

VVecCoceffld[m] = m + MinNumOfCoeffslorAmbHOA;

-62-



36322

-

}
Lénh chuyén mach thir nhit ¢6 ba trudong hop (trudng hop tir 0 dén 2) dua ra cach dé
xac dinh do dai vecto nodi troi dudi dang ) (VVeclLength) va cac chi s& hé $b
(VVecCoeflld).
12.4.1.X Chuyén dbi thanh phéan tr VVec
Loai khtr lugng tir hoa cta vecto V-duge bao hi¢u boi t NbitsQ. Gia tri NbitsQ béng
4 chi bao lugng t hoa vecto. Khi NbitsQ bang S, budc kht luong tir hoa vo hudng 8
bit ddng nhét dugc thuc hign. Nguge lai, gia trj NbitsQ 16n hon hodc bang 6 chi bao
tmg dung giai ma Huffiman cho vecto V dugc lugng to hoa vo hudng. Ché do du bao
duoc ky hiéu la PFlag, trong khi Cbllag biéu thi cho Bang thong tin bit [uffman.
if (CodedVVecLength == 1) {

VVecLengthUsed = VVecLengthli];

VVecCoelfldUsed = VVecCoelfld[i];
}else {

VVecLengthUsed = VVeclength;

VVecCoeffldUsed = VVecCocllld;
}
if (NbitsQ(k)[i] == 4) {

if (NumVveclndices == 1) {

for (m=0; m< VVecLengthUsed; ++m) {
idx = VVecCoeffldUsed|m];

v @4, (k) = WeightVal[0] * VecDict[900].[ Vvecldx[0]][idx];
;
}else {
cdblen = O;
if (N==4) {
cdblen = 32;
;

for (m=0; m<O; ++m) {
TmpVVec|m]| = 0;

for (7=0; j<NumVveclndices; ++j) {
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TmpVVec[m| += WeightVal|j| * VeeDict[cdbLen]|.| Vvecldx([j]][m];

!
s

IFNorm = 0.0;
for (m=0; m<O; ++m) {
FNorm += TmpVVec|m| * TmpVVec[m];
j
FNorm = (N+1)/sqrt(IFNorm);
for (m=0; m< VVecLengthUsed; ++m) {
idx = VVecCocffldUsed|[m|;
. 1 (k)= TmpVVec[idx] * I'Norm;

o

v
J
elseif (NbitsQ(k)[i] == 5) {
for (m=0; m< VVecLengthUsed; ++m) {
D yyeccoerausearm) (K) = (N+1)*aVallijfm];

Na

}
elseif (NbitsQ(k)[i} >= 6) {
for (m=0; m< VVecLengthUsed; ++m) {
v D yeccoetiausedpm] ()= (NF1) # (27(16 ~NbitsQ(l)[i])*aValli]jm [)22"15;
if (PFlag(k)[i]==1) {

U( )VVCCCOGfﬂdUSLd (k) += U( )VVLcCocffIdUsed (k - 1)
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YEU CAUBAO HO

1. Phuong phéap giai ma dang biéu dién Ambisonics bac cao (Higher Order Ambisonics
- HOA) nén ctia am thanh hogc trudong dm thanh, phuong phap nay bao g0m céc budc:

thu dong bit chtra dang biéu dién HOA nén tuong Gng voi nhiéu 16p phén cap
ma bao 2dm 16p co s& va mot hodc nhiéu 16p tang cudng phin cp, trong d6 nhiéu 16p
da gan vao do cac thanh phan ctia dang biéu dién 4m thanh nén co ban ctia dm thanh
hodc trudong am thanh, cac thanh phan duoc gan cho cac 16p tuong ng trong cac nhom
thanh phén twong tng,

xac dinh 16p dung dugc cao nhit trong s6 nhidu 16p dé giai ma;

trich xudt tai tin mo rong HOA gan cho 16p dung duoc cao nhét, trong do tai tin
mo rong HOA bao 26m thong tin phuy trg dé tang cuong tham s6 cho dang biéu dién
HOA tai tao twong ung voi 16p dung dugce cao nhit, trong d6 dang bicu dién HOA tai
tao tuong ung voi lop dung duoc cao nhét co duoc trén co s¢ cac tin hi¢u truyén gan
cho 16p dung duoc cao nhAt va cac 16p bit ky thap hon 16p dung duoce cao nhét;

2ial ma dang biéu dién ITOA nén tuong Gng voi 16p dung dugce cao nhat dua
trén thong tin 16p, cac tin hicu truyén gan cho 16p dung duge cao nhit va cac 16p bat
ky thap hon 16p dung dugc cao nhat; va

tdng cuong tham s6 cho dang biéu dién HOA dugc giai ma nho st dung thong

tin phu tro bao gOm trong tai tin m¢ rong HOA gan cho 16p dung duoc cao nhAt.

2. Phuong phap theo diém 1, trong do thong tin 16p chi bdo t6ng s6 hé s6 HOA xung

quanh bd sung cho 16p téng cuong.

3. Phucng phap theo diém 1, trong d6 thong tin 16p bao 06m cac chi 6 hé s& TIOA cho

mdi hé s& HOA xung quanh bd sung cho 1op tang cudng.
4. Phuong phap theo diém 1, trong d6 thong tin 16p bao o6m thong tin tdng cudng ma

bao gém it nhit mot trong s6 Du b4o tin hiéu khong gian, T 6ng hop tin hi¢u dinh hudng

dai con va bd giai ma tai tao moi truong tham so.
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5. Phuong phap theo diém 1, phuong phép nay con bao gdm cdc phan tor vecto V ma
khong duoc truyén ddi véi cac chi so ma bang céc chi so ctia cac h¢ so HOA b0 sung

bao gém trong tap ContAddIToaCoc¥.

6. Phuong phap theo di¢m 1, trong d6 thong tin 16p bao gom cac phan tor Numlayers,
trong d6 mdi phan tir chi bao 6 lugng céc tin hi¢u truyén bao g0m trong tat ca cac lop

lén dén 16p tht i.

7. Phuong phap theo diém 1, trong d6 thong tin 16p bao ¢6m chi bao ctia {at ca cac 16p

duoc str dung thuce 1€ cho khung thir k.

8. Phuong phéap theo diém 1, trong d6 thong tin 16p chi bao ring tat ca cac hé s6 dbi

vOi c4c vecto noi troi duge néu rd.

9. Phuong phap theo diém 1, trong d6 thong tin 16p chi bao rang cic hé sd cla cac
vecto ndi troi twong tmg véi s6 luong 16n hon MinNumO[CoceffsForAmbHOA duge

néu ro.

10. Phuong phap theo diém 1, trong d6 thong tin 16p chi bao
MinNumOfCoeffslForAmbIIOA va tit ca cac ph?m t¢ dugc xac dinh trong
ContAddHoaCoeff]lay| khong duoc truyén, trong d6 lay 1a chi s6 ctia 1op chira tin hiéu

dua trén vecto twong ung vo1 vecto nay.

11. Thiét bi giai ma dang biéu dién Ambisonics bac cao (ITOA) nén ctia ém thanh hodc
trrong am thanh, thiét bi nay bao gdm:

b6 thu dugc tao cdu hinh dé thu dong bit chira dang biéu dién HOA nén tuong
ung voi nhi¢u 16p phan cép ma bao g6m 16p co s¢ va mot hodce nhiéu 16p ting cuong
phén cép, trong d6 nhidu 16p di gan vao do céc thanh phan cia dang biéu dién Am thanh
nén co ban ctia Am thanh hodc truong am thanh, cac thanh phan dugc gan cho cac 1op
twong (ng trong cac nhom thanh phén twong (ng,

bd giai ma dugce tao cAu hinh dé:

xéc dinh 16p ding dugc cao nhat trong so nhicu 16p d€ giai ma;
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trich xuét tai tin mo rong HHOA gén cho 16p dung dugc cao nhat, trong dé
tai tin m¢& rong HOA bao gom thong tin phu tro dé tang cuong tham s6 cho dang
biéu dién HOA tai tao twong ung va6i 16p dung dugce cao nhat, trong d6 dang
biéu dién HOA téi tao tuong Gng voi l6p dung duge cao nhét ¢6 duoc trén co s&
céc tin hiéu truyén gan cho 16p dung dugc cao nhit va cac 16p bat ky thap hon
16p dung dugc cao nhat;

giai ma dang biéu dién HOA nén tuong tng voi 16p dung duoc cao nhét
dyua trén thong tin 16p, cac tin hiu truyén gan cho 16p dung duoc cao nhit va
cée 16p bat ky thap hon 16p dung dugc cao nhat; va

tang cuong tham s6 cho dang bi¢u dién HOA duoc giai ma nho st dung
thong tin phu tro bao o0m trong tai tin m& rong HOA gan cho 16p dung dugc

cao nhat.
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Fig. 3
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