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(57) Sang ché dé cap dén phuong phap va thiét bi ma hoa tin hiéu stereo. Phuong phap ma
hoa bao gém cac budc: xac dinh tham s ma hoéa tin hiéu du ciia khung hién tai cia tin hiéu
stereo dua trén nang luong tin hiéu dugc downmix va ning luong tin hiéu du ctia mdi bing
phu trong M bing phu cua khung hién tai, trong d6 tham sb ma hoéa tin hiéu du cta khung
hién tai dugc str dung dé chi bao liéu c6 mi hoa cac tin hiéu du cia M bang phu, M bang
phu 14 it nhat mot sb bing trong N bing phy, N 13 s6 nguyén duong 16n hon 1, M <N, va
M 1a sb nguyén duong (301); va xac dinh, dva trén tham sb ma hoa tin hiéu du cua khung
hién tai, liu c6 ma hoa cac tin hi¢u du cua M bang phy cua khung hién tai (302). Theo
phuong phap mé hoa, me¢o dang tan s cao cua tin hiéu stereo dugc giai ma co thé duoc
giam cang nhiéu cang tét trong khi do on dinh 4m thanh - hinh anh va cam nhan khong
gian cua tin hiu stereo dugc giai ma dugc cai thién, nhd d6 cai thién chét luong ma hoa.

Xiiz dich tham sb mi hda tin higu dir cia kheng hign tai cia tin hida stereo dya

trén nfng lugog tin hido duge downmix vi ofing leoep tin bide dur cia moi bing
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troag M bing phy et khung hidn tgi, rong 46 tham s5 m3 bda tin hido du cita |~ 31

khung hige tpi duge sir dung d2 chi béo ligu cb mB hia cde tin hidu dir cla M
bsg phy, M bing ply 14 it nhat m: s bing trong N bing phy, N 14 b nguyén
dwromg 1ém bom 1, M=, v M 1a $0 aguayin durong

|

|

|

T
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Linh vuc k¥ thuit dwgc dé cap
Séng ché dé cap dén 1inh vuc audio, va cu thé hon, dén phuong phap va thiét

bi m4 hoa tin hiéu stereo (4m lap thé).

Tinh trang ky thuit ciia sang ché

Qua4 trinh ma héa tin hiéu stereo tbng quéat nho st dung cdng nghé ma héa
stereo mién thoi gian hodc mién thdi gian — tan s6 nhu sau:

thuc hién tién xir Iy mién thoi gian trén tin hidu mién thoi gian kénh bén trai
va tin hiéu mién thoi gian kénh bén phai;

thue hién phan tich mién thoi gian trén tin hiéu mién thoi gian kénh bén trai
va tin hiéu mién thoi gian kénh bén phai ma thu duoc qua tidn xir Iy mién thoi
gian;

thue hién bién di mién thoi gian - tn 6 trén tin hiéu mién thoi gian kénh
bén trdi va tin hiéu mién thoi gian kénh bén phai ma thu dugc qua tién xit Iy mién
thori gian, d& thu duge tin hiéu mién thn s kénh bén trai va tin hiéu mién tan sb
kénh bén phai;

xac dinh tham sb hiéu sb thoi gian lién kénh (Inter-channel Time Difference,
ITD) trong mién thoi gian;

thue hién didu chinh dich thoi gian trén tin higu mién tan s6 kénh bén trai va
tin hiéu mién tn s kénh bén phai dua trén tham s6 ITD; va

tinh to4n tham sb stereo, tin hiéu dugc downmix (giam s6 luong kénh), va tin
hiéu du dua trén tin hiéu mién tin sb kénh bén trai va tin hiéu mién tin sb kénh
bén phai ma thu dugc qua diéu chinh dich thoi gian, va ma hoa tham sd stereo,
tin hiéu duoc downmix, va tin hiéu du.

Theo gidi phép k¥ thuét da biét, khi ty 18 ma hoa twong dbi thap, thi chi tham
sb stereo va tin hiéu dugc downmix dugc ma hoa téng quat, va mot s6 hoic tht
ca cac tin hidu du dugc ma hoa chi khi ty 1€ ma hoa tuong dbi cao. Trong trudng

hop nay, cam nhan khong gian cua tin hiéu stereo dugc giai ma twrong doi kém
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va d6 6n dinh Am thanh - hinh 4nh cta tin hi¢u stereo duoc gidi ma twong ddi
kém.

Theo giai phap k¥ thuat di biét khac, khi ty 1¢ ma hoa tuwong dbi thap, thi
ngoai tin hiéu dugc downmix ra, tin hiéu du cia bing phu théa mén khoang bang
théng dinh truée cling dugc ma hoa. Mac du phuong phap ma hoéa ndy c6 thé cai
thién cam nhan khong gian va dd 6n dinh 4m thanh - hinh anh cua tin hi€u Stereo
dugce giai md, nhung do tdng sb lugng bit ma hoa dugc sir dung dé ma hoa tin
hiéu du va ma héa tin hiéu dugc downmix dugc ¢b dinh, va thong tin tan sb thép
dugce vu tién ma hoa trong khi ma hoéa tin hi¢u duge downmix, nén khi tin hiéu
dugc downmix can duge ma hoa, thi c6 thé khéng c6 du bit dé ma hoa mét sd
tfn hiéu c6 thong tin tin s& cao phong pht hon trong tin hig¢u dugc downmix. Do
vay, su méo dang tan sd cao cua tin hiéu stereo dugc giai ma tuong dbi 16n, do

d6 anh hudéng dén chét luong mi hoa.

Ban chit k§ thuit clia sing ché

Sang ché d& cap dén phuong phap ma hoa tin hiéu stereo, sao cho méo dang
tin sb cao cua tin hiéu stereo dugc gii ma co thé duoc gidm cang nhidu cang t6t
trong khi do 4n dinh 4m thanh - hinh anh va cam nhan khong gian cua tin hi€u
stereo duogc giai ma duge cai thién, nho do cai thién chét lugng mi hoéa.

Khia canh thir nhét d& cip dén phuong phap ma héa tin hi¢u stereo. Phuong
phap bao gdm budc: xac dinh tham s6 ma hoa tin hiéu du ciia khung hién tai cua
tin hiéu stereo dya trén ning lugng tin hiéu dugc downmix va ning lugng tin
hiéu du cua mdi bang phu trong M bang phu cia khung hién tai, trong d6 tham
s6 ma hoéa tin hiéu du cuia khung hién tai duoc st dung dé chi bao liéu c6 ma hda
céc tin hiéu du ctia M bang phy, M bang phu la it nhét mot sb bang trong N bang
phuy, N 1a s6 nguyén duong 16n honl, M <N, vaM la sb nguyén duong; va Xac
dinh, dua trén tham s6 ma hoa tin hiéu du cia khung hién tai, liéu c6 mé hoa cac
tin hiéu du cia M bang phu ctia khung hién tai.

Tham s6 m3 héa tin hiéu du dugc xac dinh dya trén ning lugng tin hiéu duoc
downmix va ning lugng tin hiéu du cia M bang phu trong N bang phu va thoa

man khoang bang thong dinh trudc, va liéu ¢6 ma hoa tin hiéu du cia mdi bing
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trong M bing phu dugc x4c dinh dua trén tham sb ma hoa tin hiéu du. Didu nay
tranh viéc ma héa chi tin hi¢u dugc downmix khi ty 16 ma hoa twong dbi thip.
Theo cach khac, liéu ¢6 ma héa tat ca cac tin hiéu du cia cac bang phu thoa man
khoéng bing thong dinh truéc duoc xac dinh dya trén tham sé ma hoa tin hidu
du. Do véy, méo dang tdn sb cao cua tin hiéu stereo dugce gidi ma co thé dugc
giam cang nhiéu cang tét trong khi d6 6n dinh 4m thanh - hinh éﬁh va cam nhin
khong gian cta tin hiéu stereo dwgc giai ma duoc cai thién, nhd dé cai thién chét
luong mﬁ‘héa.

Dya vao khia canh thir nhét, theo trién khai kha thi cita khia canh thir nht,
M béng phu 1a M bing phu c6 sb lugng chi s6 bang phu nhé hon hoic bang sb
chi 56 bang phu 16n nhit dinh trude trong N bang phu.

Mbt cach tity chon, theo trién khai, M bang phu 12 M bing phu c6 sb luong
chi s6 bang phu 16n hon hodc bing s chi sb bang phu nho nhét dinh trude va
nhé hon hoidc bang s chi sé bang phu 16n nhét dinh trudce trong N bang phu.

S6 chi s6 bang phu nhoé nhét va/hoic sb chi sé bang phu 16n nhét duogc thiét
13p dua trén cac ty 1&é ma hoéa khac nhau. Tham sd ma héa tin hiéu du dugc x4c
dinh dua trén céc ty 1¢ ma hoa khac nhau, va nang lugng tin hiéu dugc downmix
va ning luong tin hiéu du ctia cic bang phu cu thé trong N béng' phuy, va liéu co
ma héa tin hiéu du ctia mdi bang trong M bang phu duge xac dinh dya trén tham

s6 ma hoa tin hiéu du. Diéu nay tranh viéc ma hoéa chi tin hi€u duoc downmix
| khi ty 16 ma hoa tuong ddi thap. Theo cach khéc, liéu c¢6 ma héa tit ca cac tin
hiéu du cla céc bang phu thda mén khoang bing théng dinh trude dugc xac dinh
dia trén tham sd ma hoa tin hiéu du. Do vay, méo dang tan s cao cia tin hiéu
stereo dugc giai ma c6 thé duge giam cang nhidu cang tdt trong khi d6 én dinh
am thanh - hinh anh va cdm nhén khong gian cua tin hiéu stereo duoc giai ma
dugc cai thién, nhd d6 cai thién chat luong ma hoa.

Dua vao khia canh thit nhét, theo trién khai kha thi cta khia canh tht nhét,
viéc xac dinh, dua trén tham sé ma héa tin hiéu du cta khung hién tai, liéu c6
ma hoa tin hiéu du ctia mdi bang trong M bing phu bao gdm: so sanh tham s
ma héa tin hiéu du ctia khung hién tai v6i ngudng thir nhit dinh truée, trong do

ngudng thir nhét 16n hon 0 va nhé hon 1,0; va khi tham sé ma héa tin hiéu du
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cua khung hién tai nho hon hodc bing ngudng thir nhit, xac dinh khong ma hoéa
tin hiéu du cta mdi bing trong M bing phy; hodc khi tham s ma héa tin hidu
du cua khung hién tai 16n hon ngudng thir nhét, xac dinh ma héa tin hiéu du cta
mdi bang trong M bing phuy.

Ngudng thir nhét dugc thiét lap, va tham s6 ma hoa tin hiéu du duge xac dinh
dugc so sanh v&i ngudng thir nhat. Liéu c6 ma héa tin hiu du cia mdi ba“mg‘
trong M bang phu dugc xac dinh dya trén két qua so sanh gitta tham s6 ma hoa
tin hiéu du va ngudng thtr nhit. Piéu nay tranh viéc ma héa chi tin hiéu dugc
downmix khi ty 1€ ma héa trong ddi thap. Theo cach khac, liéu c6 ma hoa tAt ca
cé4c tin hiéu du cua cdc bang phy théa man khoadng bang thong dinh trudc dugce
x4c dinh dya trén két qua so sénh giita tham s6 ma héa tin hidu du va ngudng
thtr nhit. Do vay, méo dang tAn sd cao cua tin hiéu stereo duoc giai ma cd thé
dugc gidm cang nhiéu cang t6t trong khi do én dinh 4m thanh - hinh 4nh va cam
nhén khong gian cta tin hiéu stereo dugc gidi ma dugc cai thién, nho do cai thién
chét lugng ma hoa.

" Dua vao khia canh thir nhat, theo trién khai kha thi ciia khia canh thtr nht,
viéc x4c dinh tham sé ma hoa tin hiéu du ctia khung hién tai dva trén ning lugng
tin hiéu duoc downmix va ning luong tin hiéu du cia mdi bang trong M bing
phu bao g@)m budc: xac dinh tham s6 ma hoa tin hiéu du dya trén ning lugng tin
hiéu dugc downmix, ning lugng tin hiéu du, va d¢ loi phu cta mdi bing trong
M béng phu.

Tham s6 m hoéa tin hiéu du dugce x4c dinh dua trén nang lugng tin hiéu duge
downmix, ndng luong tin hiéu du, va do lgi phu cua mdi bang trong M bing phu,
va liéu ¢6 mi hoa tin hi€u du cia mdi bing trong M biang phu dugc xac dinh dya
trén tham s& ma héa tin hiéu du. Didu nay trdnh viéc ma hoa chi tin hiéu duoc
downmix khi ty 16 ma héa twong dbi thap. Theo céch khéc, liéu c6 ma hoa tat ca
cac tin hiéu du cia cac bang phu théa man khoang bang thong dinh trude dugce
xéc dinh dya trén tham s& ma héa tin hiéu du. Do vay, méo dang tan s cao cua
tin hiéu stereo dugc giai ma co thé duoc giam cang nhiéu cang tét trong khi do
4n dinh 4m thanh - hinh anh va cdm nhén khong gian cta tin hiéu stereo dugc

giai ma dugc cai thién, nho d6 cai thién chat lugng ma hoa.
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Dua vao khia canh thiz nhét, theo trién khai kha thi ciia khia canh thi nhét,
viéc xac dinh tham s6 ma hoa tin hiéu du dua trén ning luong tin hiéu dugc
downmix, nang luong tin hiéu du, va d¢ loi phu ciua mdi bang trong M bing phu
bao gém budc: xac dinh tham s6 thir nhét dua trén ning lugng tin hiéu dugc
downmix, nang luong tin hi€u du, va 40 loi phu cua mdi bang trong M bing phu,
trong d6 tham s thir nhat chi bao mdi quan hé gia tri gita ning lugng tin hiéu
dugc downmix va ning luong tin hiéu du ctia mdi bang trong M bang phu; xac
dinh tham s6 thi hai dua trén ning luong tin hiéu dugc downmix va nang lugng
tin hiéu du ctia mdi bing trong M bang phy, trong d6 tham sd thir hai chi bao
mdi quan hé gi4 tri gitta tbng ning luong thir nhét va téng ning luong thit hai,
tdng ning lugng thir nhét 12 tdng sb ning luong tin hidu du va h?mg lugng tin
hiéu duoc downmix cia M bang phu, tbng ning luong thir hai 1a tdng sd ning
luong tin hiéu du va ning lugng tin hiéu dugc downmix clia M bang phy trong
tin hi€u mién tin sd cla khung trude d6 cua khung hién tai, va M bang phu cta
khung hién tai c6 cic s6 chi s6 bang phu giéng nhu M biang phu ctia khung trude
d6; va xac dinh tham s6 ma héa tin hiéu du cta khung hién tai dva trén tham s6
thtr nhat, tham sé thir hai, va tham s 1am muot dai han ciia khung trude d6 cla
khung hién tai.

Dua vao khia canh tha nhét, theo trién khai kha thi cua khia canh thtr nhét,
viéc x4c dinh tham s tha nhét dira trén nang luong tin hiéu duge downmix, ning
luong tin hiéu du, va do loi phu cia mdi bang trong M bang phu bao gbm: xé4c
dinh M tham sb néng luong dua trén nang lugng tin hiéu dugc downmix, ning
lugng tin hidu du, va do loi phu ciia mi bing trong M bang phy, trong d6 moi
tham s trong M tham s6 ning luong chi bao mdi quan hé gia tri gitta ning lugng
tin hiéu dugc downmix va nang lugng tin hiéu du cua mdi bang trong M bing
phu, va M tham sb ning lugng turong tng mot - mot véi M bang phu; va x4c dinh
tham s nang lugng cé gid tri 16n nhét trong M tham s ning lugng duéi dang
tham s thi nht.

Dua vao khia canh tht nhét, theo trién khai kha thi ctia khia canh thu nhét,
tham sd ndng lugng cua bang phu ma co sd chi sb bang phu 12 b trong M tham

s0 nang lugng thoa man cong thirc:
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res_dmx _r atio[b]
=res_cod_NRG_S[b]/(res_cod _NRG_S[b]+ (1— g(b))
(1-g))
-res_cod_NRG _M [b] + 1), trong dé:

res_dmx ratio[b] 1a tham s6 ning luong cia bang phu c6 s chi sb bang phu
1a b, b 16n hon hodc bing 0 va nhé hon hoic bang sb chi sé bang phu 16n nhét
dinh trude, res_cod_NRG_S[b] 1a nang luong tin hiéu du cua bang phu ¢6 s6 chi
s6 bang phu 1a b, res_cod NRG_M][b] la néng lugng tin hiéu dugc downmix ciia
bang phu c6 s6 chi s6 bang phu 1a b, va g(b) 1 ham sé ctia d6 1o phu side_gain[b]
ctia bang phu c6 s6 chi sé bang phu 13 b.

Dva vio khia canh thir nhét, theo trién khai kha thi clia khia canh thit nht,
viée x4c dinh tham s& ma hoa tin hiéu du cua khung hién tai dua trén nang lugng
tin hiéu dugc downmix va ning luong tin hidu du ciia mdi bing trong M bing
phu bao gém: x4c dinh tham sé thir nhit dwa trén ning lugng tin hiéu dugc
downmix va ning luong tin hidu du ctia mdi bing trong M bing phu, trong d6
tham sb thtr nhat chi bdo mdi quan hé gia tri gitta ning luwong tin hidu dugc
downmix va néng luong tin hiéu du cua mdi bing trong M bing phy; xac dinh
tham sd thi hai dua trén nang Iirqng tin hi€u dugc downmix va nang lugng tin
hiéu du ciia mdi bang trong M bang phu, trong d6 tham sb thir hai chi bao mbi
quan hé gié tri gifta tdng nang lugng thir nhit va téng ning lugng thir hai, tng
ning lugng thir nhat 14 téng sd ning luong tin hidu du va ning lugng tin hidu
duge downmix ctia M bang phu, tdng ning lugng thit hai 12 tong sb ning lugng
tin hiéu du va ning lugng tin hiéu dugc downmix ciia M bang phu trong tin hiéu
mién tin s6 cta khung trude d6 cua khung hién tai, va M bing phu cta khung
hién tai ¢6 céc sb chi s bang phu gidng nhu M bing phu ciia khung truée do; va
x4c dinh tham sb ma hoa tin hiéu du cua khung hién tai dua trén tham s thi
nhét, tham sb tha hai, va tham s§ 1am muot dai han cta khung truéc do caa
khung hién tai. |

Dua vao khia canh th nhét, theo trién khai kha thi ctia khia canh thi nhat,
viéc xac dinh tham sé tht nhat dya trén ning luong tin hidu dugc downmix va

nang lugng tin hiéu du cia mbi bing trong M bing phu bao gbm: xac dinh M
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tham sb ning lugng dura trén ning lugng tin hiéu duge downmix va ning lugng
tin hiéu du ciia mdi bang trong M bing phu, trong d6 mdi tham sd trong M tham
sb ning lwong chi bio mdi quan hé gia tri gifta ning lugng tin hiu dugc
downmix va ning lugng tin hiéu du ctia mdi bang trong M bang phu, va M tham
sb ning lugng trong (g mdt - mot voi M bang phu; va xac dinh tham sd ning
luong c6 gia tri 16n nhét trong M tham s6 niang luong dudi dang tham sé tha
nhét.

Mdt cach tiry chon, theo trién khai, tong ctia M tham sd ning lu()‘ng dugc xac
dinh du6i dang tham sé thir nhit (cin dugc hiéu chinh) fes_dmx_ratiol,
res_dmx ratior dugc hiéu chinh dua trén gid tri 16n nhét res_dmx ratio_max
trong M tham s6 nang lugng va ning lugng tin hiéu dugc downmix
res_cod NRG M][b] ctia mdi bang trong M bang phu, va res_dmx_ratioa thu
duoc qua hiéu chinh dugc x4c dinh.

Chéng han, phia bd m4 héa hiéu chinh res_dmx_ratio; theo cdng thirc sau,
trong do M = 5; va

res_dmx_ratios thu dugc qua hiéu chinh théa méan:

res_dmx_ratio, = (res_dmx _ratio_max

res_cod_NRG_M[Ob] + res_cod_NRG_M[l])
> 032]] ( +res_cod_NRG_M [2] >

512.0

-(res_cod _NRG _M [3] _

+ res_cod _NRG_M[4]))? res_dmx_ratio_max:res_dmx_ratio - 0.2

MOot cach tuy chon, theo trién khai, res_dmx_ratio, thu dugc qua hiéu chinh
¢6 thé dugc hiéu chinh tiép. |

Chéng han, res_dmx_ratios cudi cting thu dugc qua hiéu chinh théa man:

res_dmx _r atio; = pow(res _d mx _r atio,, 1,2), trong dé

ham pow() 1a ham mil, v pow(res_d mx_ratio,, 1,2) 1a lliy thira 1,2 cta
res_dmx_ratios. _

Mot cach tuy chon, theo trién khai, phia by ma hoa x4c dinh tham sb thit nhét
dua trén téng cta ning lwong tin hiéu du ctia M bang phu va tbng clia nang lugng
tin hiéu dugc downmix ciia M bang phu.

Cu thé 13, phia bd ma héa xé4c dinh riéng ré téng dmx_nrg_all_curf cla ndng
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lugng tin hiéu dugc downmix ciia M bang phu va tbng res nrg_all curr clia ning
luong tin hiéu du cia M bang phu, va xac dinh tham s6 thir nhit dya trén
dmx nrg all curr vares nrg_all curr.

Mot cach tuy chon, theo trién khai, tong dmx_nrg_all curr ciia ning lugng
tin hiéu dugc downmix cia M bang phu thda méan:

_ <b=m-1(Y1-Tes_cod_NRG_MI[b]+ (1—v,)
dmx_nrg_all_curr = ¥y ( Cres cod NRG.M. prevls]

), trong 4o
res_cod_NRG_M_prev([b] 12 ning lugng tin hi€u dugc downmix cua bing
phu c6 sb chi sb bang phu la b trong khung dimg truée ciia khung hién tai, y,
12 hé s6 lam muot, va y, la s6 thyuc 16n hon hodc bang 0 va nho hon hodc bing
1, chéng han, y; =0,1.
Mot cach tuy chon, theo trién khai, téng res_nrg_all_curr cia ning lugng tin
hiéu du ctia M biang phu thoa mén:

y,-res_cod _NRG_S[b]+ (1 —7v,)
-res_cod_NRG _S_prev[b]

res_nrg_all_curr = 2234‘1<

), trong do:

res_cod_NRG_S_prev[b] 1a ndng lugng tin hi€u du cua bang phu ¢ sb chi
s6 bang phu 1a b trong khung dung trudce cua khung hién tai, y, 1a hé s6 lam
muot, va y, la sb thue 16n hon hodc béng 0 va nhoé hon hodc béng 1, chéng han,
y, = 0,1. |
Phia bd mi héa xac dinh tham sb thir nhét res dmx ratio dya trén
dmx nrg_all curr vares nrg all curr. |
Ching han, tham s6 thir nhitres dmx_ratio cubi cing duge xac dinh béi phia
b6 ma hoa thdéa man:
res dmx ratio =res nrg all curr/dmx nrg_all curr
Dua vao khia canh tha nhét, theo trién khai kha thi cta khia canh thir nhét,
tham sb ning luong ciia bing phu ma c6 s6 chi sb bang phu 12 b trong M tham
sb nang lugng thoa man cong thirc:
res_dmx_ratio[b] =res_cod NRG_S[b]/res_cod NRG_M][b], trong d6
res_dmx ratio[b] la tham sb nang luong ctia bang phuy c6 s6 chi s bing phu
1a b, b 16n hon hogc bang 0 va nhé hon hoic bing s6 chi s6 bang phu 16n nhét
dinh trude, res_cod NRG_S[b] 14 ndng lugng tin hiéu du cua bang phu c6 s chi

sb bang phu la b, vares cod NRG M[b] 12 nang lugng tin hiéu dugc downmix
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ctia bang phu c6 s chi s6 bang phu 1a b.

Dua vao khia canh thir nhét, theo trién khai kha thi ctia khia canh thi nhit,
tham s& ma hoa tin hiéu du cia khung hién tai 1a tham s6 1am muot dai han cia
khung hién tai, va tham s6 1am muot dai han cia khung hién tai théa man cong
thirc:

res_dmx_ratio_lt = res_dmx ratio-a + res_dmx ratio It prev-(1 — o), trong
deé

res_dmx ratio It 12 tham s6 lam muot dai han cia khung hién tai,
res_dmx _ratio 12 tham sb th@r nhit, res_dmx _ratio It prev 13 tham s6 1am muot
dai han cta khung trude d6 cia khung hién tai, va0 <o <1; va

khi tham sd thtr hai 16n hon ngudng thir ba dinh trude, gia tri cia a khi tham
s thtt nhét nhé hon ngudng thir hai dinh trude 16n hon gia tri ctia a khi tham sé
thir nhét 16n hon hoic bang ngudng thit hai dinh truéc, ngudng tht hai 16n hon
hozic bing 0 va nho hon hoic bang 0,6, va ngudng thi ba 16n hon hodc bang 2,7
va nhé hon hodc béng 3,7; hoac

khi tham sb thir hai nhé hon ngudng th nim dinh truée, gid tri cla o khi
tham sd thir nhat 16n hon ngudng thit tir dinh truée 16n hon gié tri cia a khi tham
s6 thtr nhit nhé hon hoic bing ngudng thit tr dinh truéce, ngudng thit tu 16n hon
ho#ic bing 0 va nho hon hoic bing 0,9, va ngudng thit nim 16n hon hodc bing 0
va nhé hon hoic bang 0,71; hoic

khi tham sb th hai 16n hon hodc bang ngudng thit nam dinh truéc va nhd
hon hodc bang ngudng thi ba dinh trudc, gia tri cia a nho hon gié tri cia o khi
tham sb thir nhat nhé hon ngudng thir hai dinh truéc va tham sé tht hai 16n hon
ngudng thr ba dinh trudc, ngudng thir hai 16n hon hodc bang 0 va nho hon hozc
béng 0,6, ngudng th ba 16n hon hodc béng 2,7 va nho hon hoac béng 3,7, va
ngudng thir ndm 16n hon hodc bing 0 va nhoé hon hozc bing 0,71.

Dua vao khia canh thr nhét, theo trién khai kha thi cta khia canh thir nhét,
phuong phap con bao gdm: khi xac dinh ma héa céc tin hiéu du ciia M bang phy,
ma hda céc tin hiéu dugc downmix va cac tin hiéu du cia M bang phuy; hodc khi
xac dinh khong ma hoa cac tin hiéu du ciia M béng phy, ma héa cac tin hi€u

duoc downmix ciia M bang phu.
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Khia canh thtr hai d& cip dén thiét bi ma hoa. Thiét bi bao gdm: mddun xéc
dinh thtr nhét, duge tao cdu hinh dé x4c dinh tham s6 ma héa tin hiéu du cta
khung hién tai cia tin hi€u stereo dua trén nang lugng tin hiéu dugc downmix
va ning luong tin hiéu du ctia mdi bang phu trong M bing phu cta khung hién

tai, trong d6 tham sb m4 hoa tin hidu du ciia khung hién tai dugc st dung dé chi
» bédo liéu c6 ma hoa cac tin hi€u du cia M biang phu, M béang phu 1a it nhéit mot
sé bang trong N bang phu, N 12 sé nguyén duong 16n honl, M <N, va M 14 s6
nguyén duong; va mbdun xéac dinh thir hai, duoc tao ciu hinh dé xac dinh, dua
trén tham s ma hoa tin hiéu du cia khung hién tai, li€u c6 mé hoa céc tin hi¢u
du cia M bang phu.

Khia canh thtr ba d& cap dén thiét bi ma hoa. Thiét bi bao gdm bd nhé va bd
xir Iy, trong d6 bd nhé dugce tao ciu hinh dé luu trit chwong trinh, bd xit Iy dugc
tao cdu hinh dé thuc thi chuong trinh, va khi chuong trinh duge thuce thi, bo xir
ly thuc hién phuong phap theo mot trong khia canh thir nhét hoic céc trién khai
kha thi ctia khia canh thr nhat.

Khia canh thi tu dé cap dén vt luu trix may tinh doc dugc. Vit luu trlt may
tinh doc dugc luu trit ma chuong trinh can duoc thyuc thi bsi thiét bi, va ma
| chuong trinh bao gdm 1énh dugc sir dung dé thuc hién phuong phép theo khia
canh thtr nhét hodc cac trién khai khac nhau ctia khia canh thir nhét,

Khia canh th&t nam d& cdp dén chip. Chip bao gbm bo xir Iy va giao dién
truyén thong. Giao dién truyén théng duoc tao cau hinh dé truyén thong véi thiét
bi bén ngoai. Bd xir Iy duogc tao cdu hinh @ thuc hién phuong phép theo mot
trong khia canh thir nhét hodc céc trién khai kha thi cta khia canh thir nhét.

Mot cach tiy chon, theo trién khai, chip c6 thé con bao gdm bd nhé. B nhd
luru trlr [énh, va bd xr ly duogc tao cAu hinh dé thuc thi 1énh duoc luu trit trong
b6 nhé. Khi 1énh duge thue thi, bd xit Iy dugc tao cAu hinh ¢ thuc hién phuong
phép theo mot trong khia canh thir nhét hodc cac trién khai kha thi cua khia canh
thir nhét.

Mot cach tury chon, theo trién khai, chip dugc tich hop vao thiét bi dau cubi

hodc thiét bi mang.
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M?b ta vin tit cdc hinh vé

Fig.1 14 so d6 cAu tric ciia hé théng ma hoa va giai mi stereo trong mién thoi
gian theo phuong an thuc hién sdng ché;

Fig.2 12 so db cua thiét bi ddu cudi di dong theo phuong an thyc hién séng
ché;

Fig.3 2 50 db cita phén tir mang theo phuong 4n thuc hién sang ché;

Fig.4 13 luu d6 ctia phuong phap ma héa tin hiéu stereo mién tin s6;

Fig.5 12 Iuu db ctia phurong phép ma héa tin hiéu stereo mién thoi gian tan sb;

Fig.6 1a luu d6 cta phuong phap ma héa tin hiéu stereo theo phuong an thuc
hién séng ché;

Fig.7 14 Iuu d6 khéc cia phuong phap ma héa tin hiéu stereo theo phuong an
thure hién sang ché;

Fig.8 1a so d6 khdi cia thiét bi ma hoa tin hiéu stereo theo phuong 4n thuc
hién sang ché; va

Fig.9 12 so db khéi khac ctia thiét bi ma héa tin hiéu stereo theo phuwong 4n

thuc hién sang ché.

MB® ta chi tiét sang ché

Phin sau md ta cac giai phap k¥ thuat clia séng ché dya vao cac hinh v& di
kém.

Fig.11a so d6 céu tric ctia hé théng ma hoa va giai mi stereo trong mién thoi
gian theo phuong 4n thuc hién 14y 1am vi du cia sang ché. Hé théng ma hoa va
giai mA stereo bao gdm bd phan ma héa 110 va bd phan giai ma 120.

B6 phan ma hoa 110 dugc tao cAu hinh dé ma héa tin hiéu stereo trong mién
thoi gian. Mot cach tuy chon, bd phdn ma hoéa 110 cé thé duge trién khai béng
phén mém, hoic ¢6 thé dugc trién khai bang phﬁn cung, hodc co thé duoc trién
khai & dang két hop ciia phin mém va phin ctng. Piéu nay khong bi giéi han
theo phuong an thuce hién.

B6 phan ma héa 110 ma hda tin hiéu stereo trong mién thoi gian, bao gém
vai budc sau.

(1) Thyc hién tién x& 1y mién thoi gian trén tin hidu stereo thu dugc dé thu
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dugc tin hiéu kénh bén trai thu dugc qua tién x0r ly mién thoi gian va tin hiéu
kénh bén phai thu dugc qua tién xir Iy mién thoi gian.

Tin hiéu stereo dugc tAp hop baoi bd phéan tdp hop va duge gl dén bd phan
ma héa 110. Mot cach tuy chon, bd phén tdp hgp va b phén ma héa 110 ¢o thé
dugc dat trong cung thiét bi. Theo cach khac, bo phan tip hop va b phan ma
héa 110 c6 thé dugc dat trong cac thiét bi khac nhau.‘

Tin hidu kénh bén trai thu dugc qua tién xtr1y va tin hidu kénh bén phai thu
dugc qua tién xur ly 14 hai kénh tin hiéu trong tin hiéu stereo thu duoc qua tién
xu ly.

Mot cach tity chon, tién xt Iy bao gdm it nhit mot trong xtr Iy loc thong cao,
xir Iy tién nhén manh, chuyern d6i toc d6 1y mau, va chuyén d6i kénh. Diéu nay
khoéng bi gidi han theo phuong an thuc hién.

(2) Thuc hién uéc tinh d6 tré dya trén tin hiéu kénh bén trai thu dugc qua tién
xir Iy va tin hidu kénh bén phai thu dugc qua tién xir 1y, dé thu duge ITD gitta
tin hi€u kénh bén tréai thu dugc qua tién xr ly va tin hi¢u kénh bén phai thu dugc
qua tién xr ly.

(3) Thuc hién, dya trén ITD, x1t ly cén chinh 49 tré trén tin hiéu kénh bén trai
thu dugc qua tién xt Iy va tin hiéu kénh bén phai thu dugc qua tidn xir Iy, d& thu
dugc tin hiéu kénh bén trai thu dugc qua xt ly cin chinh do tr& va tin hiéu kénh
bén phai thu duoc qua xi 1y cin chinh do tré.

(4) Ma héa ITD dé thu duoc chi s ma hoa cia ITD.

(5) Tinh toan tham s stereo duoc str dung dé xir Iy downmix mién thoi gian,
va ma hoa tham sd stereo dugc sir dung dé xir Iy downmix mién thoi gian, dé thu
duoc chi s6 ma héa cia tham sd stereo duge sit dung dé xur ly downmix mién
thoi gian.

Tham sb stereo dugc st dung d& xir Iy downmix mién thdi gian dugc st dung
dé thuc hién xtr Iy downmix mién thoi gian trén tin hidu kénh bén tréi thu duge
qua xi Iy cin chinh d tré va tin hiéu kénh bén phai thu dugc qua xtt Iy cin chinh
do tré.

(6) Thuc hién, dwa trén tham sd stereo dugc sir dung dé xir Iy downmix mién

thoi gian, xir Iy downmix mién thoi gian trén tin hiéu kénh bén trai thu dugc qua
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xt 1y can chinh d6 tré va tin hiéu kénh bén phai thu dugc qua xit Iy can chinh d6
tr&, d8 thu duoc tin hidu kénh so cip va tin hiéu kénh thir cip.

Tin hiéu kénh so cip dugc sir dung dé biéu dién thong tin vé twong quan giita
céc kénh. Tin hiéu kénh tht cdp duoc st dung dé thong tin vé& d¢ léch gifta cac
kénh. Khi tin hiéu kénh bén trai thu dugc qua xir Iy cin chinh do tré va tin hidu
kénh bén phai thu dugc qua xit ly cin chinh d6 tré duoc can chinh trong mién
thoi gian, tin hiu kénh thir cAp 14 nh6 nhét. Trong trudng hgp ndy, tin hiéu stereo
c6 hiéu tmg t6t nhat.

(7) M héa riéng ré tin hiéu kénh so cép va tin hiéu kénh th cip, dé thu dugc
dong bit dugec ma hdéa mono thur nhét trong tmg véi tin hiéu kénh so cép va dong
bit dwgc ma hdéa mono thit hai trong ng véi tin hiéu kénh thr cép.

(8) Viét chi s6 ma hoa cua ITD, chi sé mi hoa ctia tham s stereo, dong bit
duoc ma héa mono thir nhét, va dong bit duge mi héa mono thir hai thanh dong
bit duogc ma hoda stereo. ,

B phédn gidi ma 120 duoc tao cAu hinh dé giai ma dong bit dugc mi héa
stereo dugc tao bai bd phdn mi hoa 110, dé thu dugc tin hiéu stereo.

Mot cach tiy chon, bd phin ma hoa 110 duge két ndi v6i bo phéan gidi ma
120 theo cach hiru tuyén hodc khong day, va bd phén giai ma 120 thu duogc, trén
két ndi ndy, dong bit dugc ma hoa stereo dugc tao bdi bd phdn ma hoa 110. Theo
cach khéac, bd phin ma hoéa 110 luu trit dong bit dugc mé hoa stereo dugc tao
trong b0 nhd, va bo phan giai ma 120 doc dong bit dugc ma hoa stereo trong b
nhd.

Mot cach tuy chon, bo phén gidi ma 120 cé thé duoc trién khai bang phan
mém, hoic c6 thé duoc trién khai béng phén cung, hodc co thé duogc trién khai &
dang t8 hop cua phan mém va phin cung. Pidu nay khong bi gi6i han theo
phuong an thuc hién.

B0 phén giai md 120 giai ma dong bit dugc ma hda stereo dé thu duoc tin
hiéu stereo, bao gém vai budc sau:

(1) Giai ma dong bit dugc ma héa mono thir nhit va dong bit dugc ma héa
mono thir hai trong dong bit duge ma hoa stereo dé thu duoc tin hiéu kénh so

cp va tin hiéu kénh thir cAp.
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(2) Thu dugrc, dua trén dong bit duge ma hoa stereo, chi s6 ma hoa cia tham
s stereo dugc st dung dé xir Iy upmix (ting s6 kénh 4m thanh) mién thoi gian,
va thuc hién x@ 1y upmix mién thoi gian trén tin hiéu kénh so cAp va tin hiéu
kénh thit cAp d& thu dugc tin hidu kénh bén trai thu dugc qua xit Iy upmix mién
thoi gian va tin hiéu kénh bén phai thu dugce qua xir ly upmix mién thoi gian.

(3) Thu dugc chi sé ma héa cia ITD dya trén dong bit'durqc mai hoa stereo,
va thue hién diéu chinh tré trén tin hiéu kénh bén trai thu dugc qua xt Iy upmix
midn thor gian va tin hiéu kénh bén phai thu duoc qua xit Iy upmix mién thoi

| gian, dé thu dugc tin hiéu stereo.

Mot cach tiy chon, b phan ma héa 110 va b phén giai ma 120 co thé dugc
dat trong cung thiét bi, hodc ¢6 thé duogc dat trong cac thiét bi khac nhau. Thiét
bi ndy c6 thé 12 thiét bj dau cudi di dong c6 chirc ning xit Iy tin hiéu audio, ching
han dién thoai di dong, mdy tinh bang, may tinh xach tay, mdy tinh dé ban, loa
Bluetooth, but ghi &m, hoic thiét bi deo dugc; hoic ¢6 thé 1a ph?ln tr mang cé
kha ning xir ly tin hiéu audio trong mang 161 hodc mang khong day. Diéu nay
khong bi gidi han theo phu«mg an thuc hién.

Chéng han, theo phuong 4n thuc hién, Fig.2 md ta nho st dung vi du trong
d6 bd phan ma hoa 110 duoc dit trong thiét bi diu cubi di dong 130, va bd phan
giai ma 120 duge dat trong thiét bi ddu cudi di dong 140, thiét bi dau cudi di
dong 130 va thiét bi diu cudi di dong 140 14 cac thiét bi dién tir ddc 18p v6i nhau
c6 kha ndng xt 1y tin hiéu audio, ching han, c6 thé 14 dién thoai di dong, thiét bi
deo dugrc, thiét bi thuc té 40 (VR, virtual reality), thiét b thuc té ting cudng (AR,
augmented reality), hodc tuong tu, va thiét bi dAu cudi di déng 130 dugc két nbi
vé6i thiét bi dau cudi di dong 140 nho sir dung mang khong diy hodc hitu tuyén.

Mot cach tiry chon, thiét bi diu cudi di dong 130 bao gdm bd phan tép hop
131, b6 phan ma hoa 110, vé b6 phin ma hda kénh 132. Bo phén tip hop 131
duge két néi véi bd phan ma héa 110, va bd phan ma hoa 110 duge két ndi véi
bd phan ma héa kénh 132.

Mt céch tiry chon, thiét bi diu cudi di dong 140 bao gdm bg phén phét audio
141, bd phan giai ma 120, va b phén gidi ma kénh 142. B phén phét audio 141

duge két ndi v6i bd phan giai ma 120, va bd phan giai ma 120 duge két ndi véi
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b6 phan giai ma kénh 142.

Sau khi tap hop tin hidu stereo bing bd phan tap hop 131, thiét bi d4u cubi di
doéng 130 m3 hoéa tin hiéu stereo b:?mg bd phan ma hoa 110, dé thu duoc dong bit
dwoc ma héa stereo; va sau d6 ma héa dong bit duoc ma héa stereo bang bd phan

'm3 héa kénh 132, d& thu duoc tin hiéu truyén.

Thiét bi ddu cudi di dong 130 giri tin hiéu truyén dén thibt bi diu cubi di dong
140 bang mang khéong diy hoic hitu tuyén.

Sau khi nhén tin hiéu truyn, thiét bj ddu cubi di dong 140 giai ma tin hiéu
truyén béng bé phén giai ma kénh 142, dé thu dugc dong bit dugc ma hoa stereo;
giai mi dong bit dugec ma hoa stereo bing bo phan giai ma 120, dé thu dugc tin
hiéu stereo; va phat tin hi€u stereo bé’mg bd phéan phét audio 141.

Chéng han, theo phuong 4n thyuc hién, Fig.3 mo ta bang vi du trong d6 bd
ph&n ma hoa 110 va bd phan gidi ma 120 dugc dat trong phén tr mang 150 ¢c6
kha ning xt ly tin hiéu audio trong cing mang 16i hodc mang khong day.

Mdt cach ty chon, phan tir mang 150 bao gdm bd phén giai ma kénh 151,
b0 phén giai ma 120, b phan ma hoa 110, va by phén ma héa kénh 152. B{ phén
giai ma kénh 151 dugc két nbi v&i bd phan giai ma 120, bo phan giai ma 120
duoc két ndi véi bd phan ma hoa 110, va bd phan ma héa 110 duge két ndi véi
b@ph@nrnﬁhéakénﬁlSZ.

Sau khi nhén tin hiéu truyén duoc giri bang thiét bi khac, bd phan giai ma
kénh 151 giai ma tin hiéu truyén dé thu dugc dong bit dugc ma héa stereo thir

- nhét; bd phan giai ma 120 giai ma dong bit duge ma hoa stereo thir nhét dé thu
dugc tin hiéu stereo; bd phan ma hoa 110 ma hoa tin hiéu stereo dé thu dugc
dong bit dugc ma hoéa stereo thi hai; va bd phédn ma héa kénh 152 ma héa dong
bit dugc ma hoa stereo thir hai dé thu duoc tin hiéu truyén.

Thiét bi khac c6 thé 1a thiét bi dau cubi di dong c6 kha ning xir Iy tin hiéu
audio, hodc c6 thé 1 phan tir mang khéc c6 kha ning xit ly tin hiéu audio. Diéu
nay khong bi gidi han theo phuong an thye hién.

MOt cach tuy chon, bd phan ma héa 110 va bd phén gidi ma 120 in phén tt
mang c6 thé chuyén ma dong bit duge ma hoa stereo duge giri boi thiét bi dau

cuoi di dong.
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Mot cach ty chon, theo phuong an thyc hién, thiét bi ma b phén méa héa
110 duoc cai dit trén d6 duge goi 1a thiét bi ma héa audio. Theo trién khai thuc,
thiét bi ma hoa audio ciing c6 thé c6 chirc ning gidi ma audio. Diéu nay khong
bi gi6i han theo phuong 4n thuc hién.

Mot cach tiy chon, phuong 4n thyuc hién dugc mo ta béng cach st dung chi
tin hiéu stereo 1am vi du. Theo sang ché, thiét bi ma héa audio c6 thé xur 1y tiép
tin hiéu da kénh, va tin hiéu da kénh bao gdm it nhit hai kénh tin hiéu.

- Pé d& hiéu phuong phap ma h6a tin hiéu stereo theo cac phuong an thuc hién
sang ché, phan sau trudc hé’f mo ta chung toan bd qua trinh ma héa cua phuong
phép ma hoa stereo mién tin sé va phuong phap ma hoa stereo mién thdi gian —
tan s6 14n luot dyua vao Fig.4 va Fig.5.

Fig.4 12 Iuu dd ciia phuong phap ma héa tin hiéu stereo mién tan s6. Phuong
phép mi héa cu thé bao gdm céc bude tir 101 dén 107.

101: Bién dbi tin hiéu stereo mién thoi gian thanh tin hiéu stereo mién tan sb.

102: Trich xut tham s8 stereo mién tin sb trong mién tan sd.

103: Thuc hién xt Iy downmix trén tin hiéu stereo mién tan sé dé thu dugc
tin hiéu dugc downmix va tin hi¢u du.

Tin hiéu dugc downmix cling c6 thé dugc goi 12 tin hiéu kénh trung tAm hodc
tin hiéu kénh so cép, va tin hiéu du cé thé duoc goi 12 tin hiéu kénh phu hodc tin
hiéu kénh thir cp.

104: M4 hoa tin hiéu duge downmix dé thu duoc tham sb ma héa tuong img
véi tin hiéur duoc downmix, va viét tham sb ma héa vao dong bit duge ma hda.

106: M4 héa tham sb stereo mién tin s @& thu dugc tham sb ma héa tuong
g v6i tham sb stereo mién tAn 4, va viét tham sé ma héa vao dong bit dugc
ma3 hoa.

Theo trién khai tity chon, phwrong phap c6 thé con bao gdbm 105: M4 hoa tin
hiéu du dé thu dugc tham sé ma héa twong g véi tin hiéu du, va ghi tham sb
ma hoa vao dong bit dugc ma hoda.

107: Ghép kénh dong bit.

Fig.5laluu d6 ctia phuong phip ma héa tin hiéu stereo mién thoi gian tn s6.

Phuong phép ma héa cu thé bao gbm tir 201 dén 208.
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201: Thuce hién phan tich mién thoi gian on tin hiéu stereo, va trich xuét tham
s stereo mién thoi gian.

202: bién dbi tin hidu stereo mién thoi gian thanh tin hiéu stereo mién tan sb.

203: Trich xut tham s stereo mién tAn s6 trong mién tan s0.

204: Thuc hién xt Iy downmix trén tin hi€u stereo mién tin s§ @& thu duoc
tin hiéu dugc downmix va tin hiéu du.

205: M3 hoa tin hiéu dugc downmix dé thu dugc tham s6 ma hoa twong tmg
véi tin hiéu dugc downmix, va viét tham sb6 ma h6a vao dong bit dugc ma hoa.

207: M4 héa tham sb stereo mién thoi gién va tham s6 stereo mién tan sb dé
thu dugc tham sé ma hoa twrong tng v6i tham sb stereo mién thoi gian va tham
s6 mi hoa twong tmg voi tham sb stereo mién tAn sd, va viét cac tham s ma héa
vao dong bit dugc ma hoa. _

Mot cach tiy chon, phuong phip con bao gbm 206: M3 hoa tin hiéu du dé
thu dugc tham sb ma héa trong Gng v6i tin hiéu du, va viét tham sb ma héa vio
dong bit dugc ma hoa.

208: Ghép kénh dong bit.

Khi ty 1€ ma héa tuong d6i thap, chang han, khi bang thong ma hoa 1a bang
rong (Wideband), néu ty 1é ma hoa tuong d6i thip, ching han 26 kilo-byte trén
gidy (Kilo-bytes per second, kbps), 16,4 kbps, 24,4 kbps, hodc 32 kbps, dé cai
thién cam nhan khong gian va do dn dinh trong khi phat lai tin hiéu stereo va
giam méo dang tAn sd cao cia tin hiéu stereo, va khi tin hiéu dugc downmix cia
mdi khung ctia tin hiéu stereo dugc ma hoa, tAt ca céc tin hiéu du cla cac bing
phu théa man khodng bang thong dinh truéc duge ma hoa. Theo cach khéc, khi
ty 1 ma hoa tuong dbi thép, chi tham s stereo va tin hiéu duge downmix duge
ma héa. Mot sd hoic tAt ca céc tin hiéu du dugc ma hoa chi khi ty 1€ ma hoa
tuong dbi cao, ching han 48 kbps, 64 kbps, hodc 96 kbps. Sang ché dé cap dén
phuong phép ma hoa tin hiéu stereo. Trong phuong phap nay, méo dang tin sb
cao cua tin hiéu stereo dugc gidi mé c6 thé duoc gidm cang nhidu cang tdt trong
khi do 6n dinh 4m thanh - hinh &nh va cam nhan khong gian cia tin hi¢u stereo
dugc giai ma dugc cai thién, nh& d6 cai thién toan b chét luong ma hoéa.

Fig.6 12 Iuu dd clia phuong phap ma héa tin higu stereo 300 theo phuong an
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thue hién sang ché. Phuong phap 300 c6 thé dugc thyc thi bdi phia bd ma hoéa,
va phia b ma héa c6 thé 12 bd ma hoa hoic thiét bi c6 chirc naing ma hoéa tin hidu
stereo. Phuong phap 300 bao gdm it nhit mét trong cac budce sau.

Phuong phap ma hoa tin hiéu stereo theo sang ché c6 thé 12 phuong phap ma
hoéa stereo ma c6 thé duge ap dung doc 14p, hodc co thé 13 phuong phap ma héa
stereo duogc 4p dung cho ma hda tin hiéu da kénh. Phia b mi hoéa xir ly tin hiéu
stereo bang khung. Phan sau sir dung tin hiéu stereo bang rdng c6 do dai tin hiéu
ctia mdi khung bang 20 ms lam vi dy, va st dung khung (ching han, khung hién
tai) ma duge xir Iy boi phia bd ma héa 1am vi du dé mod ta chi tiét phuong phép
mAa hoda tin hiéu stereo & phuong phép 300.

301: Xac dinh tham s6 m3 hoa tin hiéu du cia khung hién tai cta tin hiéu
stereo dua trén nang lugng tin hiéu dugc downmix va ndng lugng tin hi€u du cia
mdi bang phu trong M bang phu ctia khung hién tai, trong d6 tham s6 ma héa tin
hiéu du cua khung hién tai dugce st dung dé chi bao liéu c6 ma hda cac tin hiéu
du cia M bang phy, M bang phu 1a it nhit mot sb bang trong N bang phu, N 13
s6 nguyén duong 16n honl, M <N, va M Ia s6 nguyén duong.

Cu thé 13, phia by ma hoéa phén chia cac hé ) phé cua khung hién tai cua tin
hiéu stereo dé thu dugc N bang phu, va xac dinh tham s6 ma hoéa tin hiéu du cta
khung hién tai dya trén ning luong tin hiéu dugc downmix va nang luong tin
hiéu du ctia mdi bang trong it nhit mot sé N bang phu (ching han, M bing phu
trong N bang phu, M <N), trong 46 tham s6 ma hoa tin hiéu du ctia khung hién
tai ¢6 thé dugc sir dung bsi phia bd ma hoa dé xéc dinh liéu c6 ma héa tin hi€u
du ctia mdi bang trong M biang phu.

302: Xac dinh, dua trén tham sé ma hoa tin hiéu du ctia khung hién tai, liéu
c6 mi hoa céc tin hiéu du cia M bang phu cta khung hién tai.

Cu thé 13, phia bd ma hoa x4c dinh, dya trén tham s6 ma hoa tin hiéu du, dugc
x4ac dinh & bude 301, ctia khung hién tai, 1iéu c6 ma hoéa tin hiéu du cua moi bing
trong M bang phu cta khung hién tai.

Khi xac dinh ma hoa tin hiéu du cia mdi bing trong M bang phuy, tin hiéu
dugce downmix va tin hiéu du cia méi biang trong M bang phu dugc ma hoa.

Khi x4c dinh khong ma héa tin hiéu du ctia mdi bang trong M bang phuy, tin
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hiéu dugc downmix ctia mdi bing trong M bang phu dugc ma héa.

Theo trién khai, nhu 13 vi du thay vi gii han, M bing phu 12 M bang phu c6
s6 luong chi sb bang phu nhé hon s6 chi sb bang phu 16n nhét dinh truéc trong
N bing phu. No6i cach khac, M bang phu 1a céc bang phu ¢ céac tan s tuong dbi
thip trong N bing phu, cu thé 13, c4c tAn sé ctia M bang phu thap hon cac tin sd
cia N — M bang phu trong N bang phu khéc ngoai M bang phu.

Cu thé 13, cac sb chi sb bang phu 16n nhat khac nhau duoc thiét 1ap truéc dia
trén cac ty 1€ ma hoa khac nhau, sao cho M bang phu c6 cac s6 chi sb bang pht_i
nhé hon hodc bing sb chi sé bang phu 16n nhét dinh truée duge lva chQﬁ tr N
bang phu dua trén sb chi sb bang phu 16n nhét dinh trude, va tham sé ma hoéa tin
hiéu du cta khung hién tai dugc x4c dinh dya trén M bang phu.

Ching han, khi ty 1& ma hoa bang 26 kbps, N =10, M =5, va s chi sb bang
phu 16n nhit dinh trude dugc thiét 1ap bing 4, chi bdo rang tham s6 m3 héa tin
hiéu du ctia khung hién tai dugc x4c dinh dua trén ndm bang phu c6 sb chi sb
bang phu tir 0 dén 4 trong 10 bang phu.

Ly vi du khéc, khi ty 16 ma hoa bing 44 kbps, N = 12, M = 6, va s6 chi sb
bang phu 16n nhét dinh trude dugc thiét 14p bang 5, chi béo rang tham s ma héa
tin hiéu du cua khung hién tai dugc xac dinh dya trén séu bang phu c6 cac sb chi
s6 bing phu bang 0 dén 5 trong 12 bang phu.

Ly vi du khéc, khi ty 16 ma hoa bang 56 kbps, N = 12, M =7, va sb chi s6
bang phu 16n nhét dinh truéc duge thiét 1ap bang 6, chi béo rang tham sé ma héa
tin hiéu du ciia khung hién tai dugc xac dinh dya trén béykbe'mg phu c6 sb chi sb
bang phu bing 0 dén 6 trong 12 bang phu.

Theo trién khai khéc, ddi véi cac ty 1€ ma hoa khac nhau, cac sb chi sb bang
phu 16n nhét va cic s6 chi sb bang phu nho nhat cia M bang phu & céc ty 1é ma
héa khac nhau c6 thé dugc thiét 18p trudce, sao cho M bang phu ¢6 cac s6 chi sb
bang phu 16n hon hodc bang sb chi s6 bung phu nhé nhét dinh truéc va nho hon
hodic biang s6 chi sb bang phu 16n nhét dinh trudc duge lya chon tir N biang phu
dya trén s6 chi s6 bang phu 16n nhat dinh trudce va s6 chi sb bung phu nho nhét
dinh truéc, va tham s6 ma hoa tin hiéu du cta khung hién tai dugc xéc dinh dua

trén M bang phu.
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Chéng han, khi ty 16 ma hoa bing 26 kbps, N = 10, M =4, s6 chi s6 bung phu
nho nhét dinh trude duge thiét 1ap bing 4, va sb chi sd bang phu 16n nhit dinh
trude dugce thiét 14p bing 7, chi bao ring tham sé ma héa tin hi€u du cia khung
hién tai dugc x4c dinh dya trén bén bang phu c6 cac s6 chi s6 bang phu béng tir
4 dén 7 trong 10 bing phu.

| Nhu 1a vi du thay vi gidi han, viéc xac dinh, dua trén tham s6 ma hoa tin hiéu
du cta khung hién tai, liéu c6 ma hoa tin hi€u du cta mdi bing trong M bing
phu bao gém: xac dinh, dua trén Kkét qua so sanh gitta tham s6 mi hoéa tin hiéu
du ctia khung hién tai va ngudng thir nhat dinh trude, liéu c6 ma héa tin hiéu du
ctia mdi bang trong M bang phuy, trong d6 ngudng thit nhét 16n hon 0 va nhé hon
1,0; va khi tham s6 ma hoa tin hiéu du ciia khung hién tai nhé hon hodc béng
ngudng thir nhét, xac dinh khong ma héa tin hiéu du cia mdi bing trong M bing
phu; hodc khi tham s6 ma hoa tin hiéu du 16n hon ngudng thir nhét, x4c dinh ma
~hoa tin hiéu du cia mdi bang trong M bang phu.

Cu thé 13, phia bd ma héa so sanh tham s6 ma hoéa tin hiéu du cta khung hién
tai v6i ngudng thir nhit dinh trude, va khi tham sé ma hoa tin hiu du cia khung
hién tai 16n hon ngudng thi nhét, xac dinh ma héa tin hiéu du cia mSi bang
trong M bang phu, hodc khi tham sb ma héa tin hiéu du cia khung hién tai nhéd
hon hodc bing ngudng thir nhét, xac dinh khéng ma héa tin hiu du cia mdi
bang trong M bang phu.

Chéng han, theo trién khai, ngudng thir nhit bang 0,075. Néu gia tri ctia tham
s6 ma hoéa tin hiéu du ctia khung hién tai béng 0,06, phia bo ma hoa khéng ma
héa tin hiéu du ciia mdi bing trong M bing phu.

Neén hiéu ring gié tri cia ngudng thi nhat chi 13 vi dy, va ngudng tht nhét
c6 thé theo cach khéc 13 gié tri khac 16n hon 0 vanho hon 1,0. Chang han, nguong
thir nhét bing 0,55, 0,46, 0,86, hoic 0,9.

Theo trién khai tuy chon khac, phia bd ma hoa co thé con chi bao két qua so
sanh gifta tham s6 ma hoéa tin hiéu du cta khung hién tai va ngudng thé nhét
béng cach st dung 0 hoac 1. Chéng han, 0 dugc st dung dé chi bao réng tin hiéu
du cia mdi bang trong M bang phu khéng cin dugc ma hoa, va 1 dugc st dung

dé chi bao ring tin hiéu du ciia mdi bang trong M bang phu cén dugc ma hoa.
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Chéc chin 13, 1 ¢6 thé theo cach khéc dugc sir dung dé chi bao ring tin hiéu du
ctia mdi bang trong M bing phu khong cin dugc mi hoa, va 0 c6 thé theo cach
khac duoc st dung dé chi bio rang tin hiéu du ctia mdi bing trong M bing phu
can dugc ma hoéa.

Phin sau st dung vi du trong d6 M bang phu 13 cac bing phu c6 s6 chi sb -
bang phus nhd hon hoic bang sb chi sé bang phu 16n nhat dinh truée (ching han,
s6 chi s6 bang phu 16n nhéit bing M — 1) dé m6 ta chi tiét phuong phép trong d6
phia bd méa hoa xac dinh tham s6 ma hoa tin hiéu du cta khung hién tai.

Phuong phép 1

Phia b ma héa x4c dinh tham sb ma hoéa tin hiéu du cua khung hién tai dua
trén nang lugng tin hiéu dugc downmix, nang lugng tin hi€u du, va 46 lgi phu
ctia mdi bang trong M bang phu.

Theo trién khai kha thi, phia b6 ma hoa xac dinh tham s thtr nht dya trén
nang lugng tin hi€éu dugc downmix, nang lugng tin hiéu du, va do loi phu cda
mdi bang trong M bang phy, trong d6 tham sé thi nhit chi bao mdi quan hé gia
tri giita ning luong tin hiéu dugc downmix va ning luong tin hiéu du ctia mdi
bang trong M bang phu;

xé4c dinh tham sd thir hai dya trén nang lugng tin hi¢u dugc downmix va nang
lwong tin hidu du ciia mdi bang trong M bang phu, trong d6 tham s thit hai chi
b4o mdi quan hé gia tri giita téng ning luong thir nhét va téng nang lugng thir
hai, tdng nang luong thir nhét 13 tong sé nang lwong tin hidu du va ning luong
tin hiéu duge downmix ciia M bang phu, tbng nang luong thir hai 14 tong s6 ning
luong tin hi¢u du va niang luong tin hiéu dugc downmix ciia M bang phu trong
tin hiéu mién tin sb ctia khung trudc d6 cta khung hién tai, va M bang phu ctia
khung hién tai c6 cic sb chi s bang phu gidng nhu M bing phu ctia khung trude
do; va

cudi cung xac dinh tham s6 ma hoéa tin hiéu du coa khung hién tai dya trén
tham sb thi nhét, tham s thit hai, va tham s6 1am muot dai han cta khung truéce
d6 cta khung hién tai.

Cu thé 14, khi x4c dinh tham s6 thir nhét, phia b ma hoa xé4c dinh M tham s

nang luong dua trén nang lugng tin hiéu duge downmix, nang lugng tin hiéu du, -
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va do loi phu ctia mdi bang trong M bang phu, trong d6 mdi tham s trong M
tham sb ning lwong chi bao mdi quan hé gié tri gifta ning lugng tin hidu dugc
downmix va nang lugng tin hiéu du ctia mét trong ciia M bang phu mdt cach lan
lwot, va M tham sb ning lugng turong tng mot - mot véi M bang phu; va phia b
ma hoéa cubi cing x4c dinh tham sé ning luong c6 gid tri 16n nhét trong M tham
sb ning ilIQ’l’lg duéi dang tham s6 thir nhét.

Mot céch tity chon, tham sb ning hugng ciia bing phu ma c6 s chi sb bang
phu 13 b trong M tham sb nang luong ¢6 thé duge xac dinh nhr st dung ham sb
sau:

res dmx_ratio[b] = f(g(b), res_cod NRG_M][b], res_cod NRG_S[b]) (1),
trong do

res_dmx_ratio[b] la tham sb nang luong clia bing phu c6 s6 chi s6 bang phu
1a b trong M tham sb ning luong, b 16n hon hogc bing 0 va nhé hon hoic bing
s& chi sb bang phu 16n nhat dinh trude, res_cod NRG_S[b] 12 ning lugng tin
hiéu du cua bang phu c6 sb chi sb bang phu 1a b, res_cod NRG_M[b] 12 ning
lrong tin hiéu dugc downmix ctia bang phu cé s6 chi sb bang phu 13 b, va g(b)
12 ham sb cta d6 loi phu side _gain[b] ctia bing phu c6 s6 chi s6 bang phu 1 b.

Cu thé 13, theo trién khai, tham sb ning lvong ctia bang phu c6 sb chi s6 bang
phu 12 b trong M tham s6 nang luong thoa min cong thirc:

res _dmx _r atio[b]
=res_cod_NRG_S[b]/(res_cod _NRG_S[b]+(1-g(b))
(1-g®)
‘res_cod_NRG_MI[b]+1) (2)

Tham s6 thit nhit duoc ky hiéu lares dmx_ratio, vares dmx_ratio thda mén:

res_ dmx ratio = . max (res_dmx ratio[0], res dmx ratio[l],

res_dmx ratiofM —1]) (3)

seey

Khi x4c dinh tham sb thir hai, phia bd ma héa trurée hét x4c dinh riéng r& téng
cta ndng luong tin hiéu du cia M bang phu va tdng ctia ning luong tin hidu duoc
downmix cia M bang phy, va ky hiéu tdng cla ning lugng tin hiéu duoc
downmix ciia M bang phu 1a dmx nrg all curr va tdng ciia nang lugng tin hidu

du ciia M bang phu lares nrg all curr.
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Mot cach tiy chon, tdng dmx_nrg_all curr cia ning lugng tin hidu duge
downmix ctta M bang phu thda méan:

y,-res_cod _NRG_MI[b]+ (1 — yl))
‘res_cod _NRG_M _prev[b]

dmx_nrg_all_curr = yb=M~- 1(

(4), trong do:

res_cod_NRG_M_prev[b] 1 ning lugng tin hiéu dugc downmix cla
bang phu c6 sb chi s6 bang phu la b trong khung ding trude cia khung hién tai,
v, 12 hé s6 1am muot, va y, 14 s6 thuc 16n hon hodc bang 0 va nhé hon hodc
béng 1, chéng han, y; = 0.1.

Neén hiéu rang gia tri cia y, chila vidy, va gia tri cia y; c6 thé theo cach
khéc 14 gié tri khac 16n hon hodc bing 0 va nhé hon hoic bang 1. Chang han, y,
bing 0,3, 0,5, 0,6, hoic 0,8.

Mot cach tiy chon, tdng res_nrg_all curr cla ning lugng tin hiéu du cia M
bang phu théa man:

_ <bm-1(Y2-Tes_cod_NRG_S[b]+ (1—)/2))
res_nrg_all_curr = Jp=o ( -res_cod_NRG_S_prev|[b]

(5), trong 4o

res_cod _NRG_S_prev[b] 1a nang lugng tin hiéu du ctia bang phu c6 s6
chi s6 bang phu ] b trong khung dimg truéc ctia khung hién tai, y, 1ahé s6 lam
muot, va y, la sb thuc 16n hon hodc béng 0 vanho hon hodc béng 1, chéng han,
y, = 0,1.

Nén hiéu ring gia tri cia y, chila vidy, va gia tri cia y, co thé theo cach
khéc 1a gia tri khac 16n hon hoac bang 0 va nho hon hodc bang 1. Ching han, y,
bing 0,2, 0,5, 0,7, hodc 0,9.

Phia bd ma hoa xac dinh tdng (tirc 13, tong ning lugng thi nhit) cia ning
lrong tin hiéu dugc downmix va ndng luong tin hiéu du cua M bang phu cua
khung hién tai dua trén dmx_nrg_all curr vares_nrg_all curr. Téng ning lugng
thir nhit duoc ky higu 1a dmx_res_all. |

Mot cach tiy chon, dmx_res all théa mén:

dmx res all =res nrg_all curr +dmx nrg all curr (6)

Phia bd ma héa c6 thé con xac dinh téng (tirc 13, tong ning lugng thir hai)

cua ning lugng tin hiéu du va ning lugng tin hiéu dugc downmix ctia M bang
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phu trong tin hiéu mién tin s ctia khung trude d6 cia khung hién tai, trong d6
M bing phu cia khung trude d6 cua khung hién tai ¢ cac sb chi sb bang phu
gidng nhu M bing phu cia khung hién tai. Téng nang luong thir hai dugc ky
hi€u 1a dmx _res all prev.

Pé x4c dinh tong ning hrong thir hai dmx res all prev, tham khéo phuong
phép néu trén dé x4c dinh téng ning lﬁqng thir nhat dmx_res;all. Dé ngin gon,
c4c chi tiét khong duge mo ta lai & dy.

Sau khi x4c dinh tdng ning luong thir nhit va tdng nang luong thit hai, phia
b6 ma hoa c6 thé xac dinh tham sb thit hai dua trén tbng ning lugng thir nhat va
tbng ning lugng thir hai.

Mot cach tity chon, tham s thit hai 13 ty 1é dao dong nang lugng lién khung,
va ty 1€ dao dong nang lugng lién khung duge ky hiéu 1a frame_nrg_ratio.

Mot cach tiy chon, theo trién khai, ty 1€ dao dong nang luong lién khung
frame nrg_ratio thoa man:

frame nrg_ratio = dmx res all/dmx res all prev  (7)

Mot cach tiry chon, theo trién khai khac, ty 1¢ dao dong ning lugng lién khung
frame nrg_ratio thda man: '

frame nrg_ratio = min(5,0, max (0,2, dmx res_all/dmx res all prev)) (8)

Ham max dugc st dung dé tra vé gia tri 16n hon trong tham sb cu thé (0,2,
frame nrg ratio_prev), va ham min dugc sur dung dé tra v& gié tri nho nhat trong
tham sb cu thé (5,0, max (0.2, frame nrg_ratio_prev)). Dugc so sdnh véi cong
thirc (7), cong thirc (8) con 6 toan tir hiéu chinh, sao cho frame nrg_ratio dugc
x4c dinh béi using cong thirc (8) c6 thé phan anh t6t hon dao dong ning luong
lién khung gifra khung hién tai va khung ding trude.

Sau khi xac dinh tham sb th@ nhét va tham sb tht hai, phia by ma hoa co thé
x4ac dinh tham s6 m3 hoéa tin hiéu du cia khung hién tai dua trén tham sb thu
nhét, tham sd tht hai, va tham s6 1am muot dai han cua khung truée d6 cia
khung hién tai.

Nhu 14 vi du thay vi gi6i han, tham s6 ma hoéa tin hiéu du cia khung hién tai
c6 thé 1a tham sb 1am muot dai han cta khung hién tai. N6i cach khac, phia bd

ma hoa c6 thé x4c dinh tham so lam muot dai han ctia khung hién tai dya trén
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tham sb tha nhét, tham sb tht hai, va tham s6 1am muot dai han ciia khung truéc
d6 cua khung hién tai, va sau d6 so sanh tham sb6 1am muot dai han cua khung
hién tai v6i ngudng thir nht dinh truée, dé xac dinh liéu c6 ma hoa tin hiu du
ctia mdi bang trong M bing phu.

Chfmg han, tham $6 1am muot dai han cia khung hién tai théa méan cong thirc:

res_dmx ratio It =res dmx ratio o + res_dmx_rétio_lt - preve(l —a) (9),-
trong do

res_dmx ratio It 1a tham s6 1am muot dai han cta khung hién tai,
res_dmx_ratio la tham s6 thir nhét, res_dmx_ratio_lt prev 1a tham s6 1am muot
dai han ctia khung trude d6 ctia khung hién tai, va0 <a < 1.

Khi res_dmx_ratio_lt duge tinh toan theo cong thirc (9), khi gia tri cia tham
s6 thir nhét va/hodc gia tri ctia tham sb thir hai thay dbi, gia tri ctia tham sé a
trong cong thic (9) cling ¢ thé thay ddi twong tg. N6i cach khac, khi gia tri
ctia tham sb thir nhit va/hoic gia tri cia tham s6 tht hai thay dbi, trong sb cua
tham s6 1am muot dai han cia khung trude d6 cia khung hién tai trong cong thirc
(9) cling co thé thay dbi twong ting.

Ching han, khi tham s6 thir hai 16n hon ngudng thtt ba dinh trude, gia tri ciia
o, khi tham s6 thtr nhat nhé hon ngudng thit hai dinh'tru(rc 16n hon gié tri cla a
khi tham s thit nhat 16n hon hodc bing ngudng thtr hai dinh trudc, ngudng thir
hai 16n hon hoic bing 0 va nhé hon hodc bang 0,6, va ngudng tht ba 16n hon
hodc béng 2.7 vanhd hon hodc béng 3,7; hoac

khi tham sb thir hai nhé hon ngudng tht ndm dinh trude, gia tri cua a khi
tham s tha nhét 16n hon ngudng thit tu dinh trude 16n hon gia tri cla a khi tham
s6 thtr nhat nhé hon hodc bing ngudng thit tu dinh trude, ngudng thir tw 16n hon
hodc bang 0 va nhd hon hodc bang 0,9, va ngudng th ndm 16n hon hodc bang 0
va nhé hon hoic béng 0,71; hodc

gid tri cia o khi tham s6 thit nht nho hon ngudng thit hai dinh truge va tham
s6 thir hai 16n hon ngudng thtr ba dinh trude 16n hon gia tri cta a khi tham s6
thir hai 16n hon hodc bang ngudng thit ndm dinh tru¢e va nhd hon hodc béng
ngudng thit ba dinh trude, ngudng thir hai Ién hon hodc bang 0 va nhé hon hodc

béng 0,6, ngudng tha ba 16n hon hodc béng 2,7 va nhé hon hoadc bé“mg 3,7, va
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ngudng tht ndm 16n hon hodc bang 0 va nhé hon hoic bing 0,71.

Chéng han, gié tri ciia ngudng thir hai c6 thé be 0.1, va gid tri clia ngudng
thir ba c6 thé bang 3,2, cu thé 13, khi tham sb thi hai frame nrg_ratio 16n hon
3.2, gi4 tri ctia a khi tham sb thit nhét res_dmx_ratio nhé hon 0,1 16n hon gid tri
cua o khi res_dmx_ratio 16n hon hodc bé“mg 0,1; hodc

‘gia tri ciia ngudng thir tu c6 thé bang 0.4, va gid trj clia ngu’fmg— thir ndm cé
thé bang 0,21, cu thé 13, khi frame nrg_ratio nhd hon 0,21, gid tri cia o khi
res_dmx_rati.o 16n hon 0,4 16n hon gia tri cua a khires_dmx_ratio nhé hon hodc
béng 0,4; hoac

gi tri cia ngudng thir hai c6 thé bang 0,1, gia tri cila ngudng thir ba c6 thé
béng 3,2, va gia tri ciia ngudng thir ndm co thé béng 0,21, cu thé 13, gia tri cia o
khi res dmx_ratio nho hon 0,1 va frame nrg_ratio 16n hon 3,2 16n hon gia tri
ctia a khi frame nrg_ratio 16n hon hodc bing 0,21 va nhé hon hoic bing 3.2;
hodc

gia tri cia ngudng tha tu cd thé bang 0,4, va gid tri chia ngudng thir nim c6
thé bang 0,21, cu thé 13, gid tri cia a khi res dmx ratio 16n hon 0,4 va
frame nrg_ratio nhé hon 0,21 16n hon gié tri cta a khi frame_nrg_ratio 16n hon
hodc bing 0,21 va nhé hon hodic bing 3,2. |

Ngodi ra, chang han, khi res_dmx_ratio nh6 hon 0.1 va frame_nrg_ratio 16n
hon 3,2, gid tri cia a bé”mg 0,5; hodc khi frame nrg_ratio 16n hon hoac béng 0,21
va nho hon hodc béng 3,2, gidtri cia a béng 0,1.

Nén luu ¥ ring céc gia tri duoc liét ké clia ngudng thtt hai dén ngudng thi
ndm va gia tri cia a chi 1a cac gia tri dé md ta, va khong gidi han & sang ché. Cac
gié tri ctia ngudng thi hai dén ngudng thir ndm va gid tri cla o c6 thé theo cach
khac 1a céc gia tri khac trong khoang cu thé.

Neén luu ¥ thém rang, khi khung hién tai 1 khung tht nhat duge xit 1y boi
phia bd mi hoa, khung hién tai khong cé khung dimg trude. Trong truong hop
nay, khi tham s6 1am muot dai han cua khung hién tai duoc xac dinh, tham sb
lam muot dai han cua khung trude d6 cua khung hién tai trong cong thirc néu
trén 13 tham s6 1am muot dai han dinh trude. Nhu 12 vi du thay vi giéi han, gia

tri ciia tham s6 1am muot dai han dinh trude ¢ thé béng 1,0, hodc chéc chén 13,
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c6 thé 1a gia tri khac ching han 0,9 hoic 1,1.

Phuong phéap 2

Phuong phap xéc dinh tham s6 ma hoa tin hiéu du & phuong phép 2 gibng

nhu phuong phap & phuong phép 1, va khac biét ¢ chd phuong phap xac dinh
tham sb thir nhét 12 khéc. Do v4y, c6 thé tham khao phin mo ta lién quan xéc
dinh tham sé ma héa tin hiéu du & phuong phép 1. Dé ngin gon, chi phuong
~ phép xéc dinh tham s4 thtr nhét & phuong phap 2 duge mo ta ¢ day.
Nhu 14 vi du thay vi giéi‘han, phia bd mi hoa x4c dinh tham sb thir nhit dua
- trén nang luong tin hiéﬁ dugc downmix va ning lugng tin hiéu du cia mdi bing
trong M bang phu, trong d6 tham s& thtr nhét chi bdo mbi quan hé gid tri gitra
ning luong tin hiéu duge downmix va nang lwong tin hi€u du cua mdi bing trong
M biéng phu.

Cu thé 13, khi x4c dinh tham s thtt nhét, phia b ma héa xéc dinh M tham s6
ning luong dua trén ning lueng tin hiéu duge downmix va nang luong tin hiéu
du ctia mdi bang trong M bang phu, trong d6 mai tham s trong M tham s ning
luong chi bao mdi quan hé gia tri gitta ning luong tin hiéu duge downmix va
nang luong tin hiéu du cua mét trong M bang phu mot cach 14n lugt, va M tham
sb nang lugng twong tng mot - mot véi M béang phy; va phia bod ma hoa cubi
cung xac dinh tham sd ning lugng c6 gia tri 16n nhét trong M tham s6 ning lugng
duéi dang tham s thir nhét.

Mot cach tuy chon, tham sb ning luong cla bing phy ma co s6 chi s bang
phu ab trong M tham sb ning luong dugc xac dinh boi phia bd ma hoa c6 thé
dugc xac dinh nho ham s6 sau:

res_dmx_ratio[b] = f(res_cod_NRG_M{]b], res_cod NRG_S[b]) (10),
trong do

res dmx ratio[b] 1a tham sb nang lwong cia bang phu co s chi sb bang phu
13 b in M tham sb ning luong, b 16n hon hodc bang 0 va nho hon hogc bang sb
chi sb bang phu 16n nhét dinh truée, res cod NRG_S[b] 1a ning luong tin hiéu
du cua bang phu c6 s chi s6 bang phu 1a b, va res_cod NRG_M][b] la ning
luong tin higu dugc downmix cua bang phu ¢ s6 chi sb bing phu 14 b.

Chéang han, tham s6 nang luong ctia bang phu c6 s6 chi sé bang phu 1a b trong
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M tham s ning luong théa mén cong thic:
res_dmx_ratio[b] =res_cod NRG_S [b]/res_cod NRG MJb] (11)
Tham sb thir nhat dugc ky hiéu lares_dmx_ratio, va res_dmx_ratio thoa mén:
res_ dmx ratio = max (res_dmx ratio[0], res_dmx ratio[l],
res_dmx ratiofM—1]) (12)
Sau khi x4c dinh tham sb thi nhét, phia bd ma hoa co thé x4c dinh tham s

sosy

thir hai theo phuong phap dugc mo ta trong phuong phép 1, cubi cling x4c dinh
tham s6 ma hoa tin hiéu du theo phuong phép dugc mo ta trong phuong phéap 1,
va x4c dinh, dya trén tham s m4 héa ﬁn hiéu du, liéu ¢c6 ma hoa tin hiéu du cua
mdi bing trong M bang phu.

Phuong phap 3

Phurong phap x4c dinh tham s6 ma hoa tin hiéu du trong phwong phap 3 gidng
nhu phuong phap ¢ phuong phép 1, va khac biét & chd phuong phép xac dinh
tham s thit nhét khac nhau. Do vay, c6 thé tham khao phén mb ta lién quan x4c
dinh tham sb m3 hoéa tin hiéu du & phuong phap 1. Dé ngin gon, chi phuong
phap xéc dinh tham sb thtr nhét & phuong phép 3 dugc md ta & day.

Nhu 14 vi du thay vi gii han, phia by ma hoa xac dinh tham sb thir nhét dua
trén ning lugng tin hiéu dugc downmix va ning luong tin hi€u du cua mdi bang
trong M bang phu, hiéu chinh tham sé thtr nhét, va x4c dinh, 1am tham sd tht
nhét cudi cing, tham s thi nhét thu dugc qua hiéu chinh, trong d6 tham s6 thte
nhét chi bao mdi quan hé gi4 tri gitta ning lugng tin hiéu dugc downmix va ning
lugng tin hi¢u du cua méi bang trong M bang phu.

Cu thé 13, khi x4c dinh tham sb thir nhét, phia bd ma héa x4c dinh M tham s
ning lugng dua trén ning lugng tin hiéu dugc downmix va ndng lugng tin hiéu
du ciia mdi bang trong M bang phuy, trong d6 mdi tham s6 trong M tham sb nang
luong chi bio mbi quan hé gié tri gifta ning lwgng tin hiéu dugc downmix va
ning lugng tin hiéu du cua mot trong M béng phu mot cach 14n luot, va M tham
sb nang luong trong tmg mot - mot véi M bang phy; va phia bd ma hoéa xac dinh
tdng ctia M tham s ning luong duéi dang tham s6 th nhét.

Mot cach tuy chon, tham s6 nang luong ciia biang phu ma c6 sd chi s6 biang

phu 14 b trong M tham sb nang luong dugc xdc dinh bdi phia by ma hoa co thé
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duoc xac dinh nho st dung ham s6 (1).

Ching han, tham s6 ning lugng ciia biang phu c6 s6 chi sé bang phu 12 b trong
M tham s ning luong théa mén cong thic (2).

Mot cach tuy chon, tham s6 ning lugng ctia bing phu c6 s6 chi sé bang phu
13 b trong M tham sb nang lugng dugc x4c dinh béi phia bo mé héa cb thé duoc
xéc dinh nho st dung ham s (11).

Chéng han, tham s6 ning luong ctia bing phu c6 s6 chi sb bang phu la b trong
M tham s ning lugng théa mén cong thirc (11). |

Chéng han, tham s thir nhit res_dmx_ratios dudc xac dinh bédi phia bd ma
héa dua trén M tham s6 ning lugng théa mén:

res_dmx_ratio; = Yo res_dmx_ratio[b] (13)

Ngoai ra, phia by mi hoéa co thé con xac dinh gid tri 16n nhét
res_dmx_ratio_max trong M tham sb ning lugng, va res_dmx_ratio_max thda
man cong thire (12).

Phia b ma hoéa hiéu chinh res_dmx ratio; dua trén res_dmx_ratio_max va
ning lueong tin hiéu dugc downmix res_cod_NRG_M]b] cua mdi bing trong M
bang phu, va xc dinh res_dmx _ratio> thu dugc qua hi€u chinh.

Chéng han, phia b ma hoa hiéu chinh res_dmx_ratio; theo cong thirc sau,
trong d6 M = 5; va

res_dmx_ratioz thu dugc qua hiéu chinh théa mén:

res_dmx_ratio, = (res_dmx_ratio_max

res_cod_NRG_MI[0] + res_cod_NRG M[l])

> 0.32]| ( +res_cod _NRG_M[2]

512.0- (res_cod _NRG _M [3] +
res_cod_NRG_M[4])) ? res_d mx _ratio_max: res_dmx_ratio-0,2
(14)
Mt cach tiry chon, res_dmx_ratio thu dugc qua hiéu chinh c6 thé dugc hiéu
chinh tiép. '
Chéng han, res_dmx_ratios cubi ciing thu dwgc qua hiéu chinh théa man:
res_dmx_ratios = pow(res_dmx _ratio,, 1,2)  (15), trong d6

ham pow() 1a ham mii, va pow(res_d mx _r atio,, 1,2) 1a liy thira 1,2 cla
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res_dmx ratios.

Sau khi x4c dinh tham sb thir nhét thu dugce qua hiéu chinh (res_dmx_ratios
thu dugc qua hiéu chinh), phia b ma héa cé thé xac dinh tham s thi hai theo
phuong phép duge mo ta trong Phuong phap 1, cudi cing x4c dinh tham sé ma
héa tin hiéu du theo phuong phép dugc md ta trong Phuong phép 1, va xac dinh,
dua trén tham s6 ma hoa tin hiéu du, liéu c6 ma héa tin hiéu du ctia mdi bing
trong M bang phu.

Phuong phéap 4

Phuong phéap xac dinh tham s6 ma hoa tin hiéu du & phuong phép 4 gibng
nhu & phuong phép 1, va khéc biét & chd phuong phép x4c dinh tham s6 thir nhat
khéc nhau. Do vay, ¢6 thé tham khao mé ta lién quan x4c dinh tham sb ma hoa
tin hiéu du & phuong phép 1. Pé ngin gon, chi phuong phap x4c dinh tham s6
thtr nhit & phuong phap 4 dugc mo ta & day.

Nhu I3 vi du thay vi gi6i han, phia bd ma héa x4c dinh tham s thir nhat dya
trén tong ciia ning lugng tin hidu du cia M bang phu va tbng ciia ning lugng tin
hiéu dugc downmix ciia M bang phu.

Cu thé 13, phia bd ma héa x4c dinh riéng r& téng dmx nrg_all curr cia nang
luong tin hiéu dugc downmix ctia M bang phu va tbng res nrg_all curr clia ning
luong tin hiéu du cia M bing phy, va xac dinh tham sb thtr nhit dua trén
dmx_ nrg_all curr and res_nrg_all_curr.

Mot cach tity chon, tdng dmx nrg_all curr cua ning lugng tin hi€u dugce
downmix cia M bang phu thoa méan cong thic (4). 7

Mot cach tiy chon, tong res nrg_all curr cia nang luong tin hiéu du cua M
bing phu théa man cdng thirc (5).

Phia b0 mi héa xac dinh tham s6 th nhit res dmx ratio dya trén
dmx_nrg_all curr vares nrg_all curr.

Ching han, tham s tha nhatres_dmx_ratio cudi cling dugc x4c dinh bdi phia
bo ma hoa théa man:

res_dmx_ratio =res nrg_all_curr/dmx_nrg all curr (16)

Sau khi x4c dinh tham s6 thit nhét, phia bd méa héa c6 thé xc dinh tham s

thir hai theo phuong phép duoc mé ta trong Phuong phap 1, cubi cing xac dinh
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tham s6 ma hoa tin hiéu du theo phuong phép duge mo ta trong Phuong phép 1,
va xac dinh, dya trén tham sb m3 hoa tin hiéu du, liéu c6 ma hoa tin hiéu dur ctia
mdi bing trong M bing phu.

Dé hiéu rd hon toan bd qua trinh ma hoéa cua tin hiéu stereo, phin sau ciing
sir dung tin hiéu stereo bang réng véi do dai tin hiéu ciia mbi khung bang 20 ms
lam vi dy, va sir dung khung (ching han, khung hién tai) dang duoc xtr 1y béi
phia bd ma hoéa lam vi du, va phuong phép ma hda tin hiu stereo 300 theo
phuongénthuclﬁénséngchéduqcrnétéduavéofﬁg7,Phucngphéprnﬁhéa
tin hiéu stereo dugc thé hién trén Fig.7 bao gdm it nhat mot trong cic budc sau.

401: Thyc hién tién xtr ly mién thoi gian trén tin hidu mién thoi gian kénh
bén trai va tin hiéu mién thoi gian kénh bén phai, d thu dugc tin hiéu mién thoi
gian kénh bén tréi va tin hidu mién thoi gian kénh bén phai ma thu dugc qua tién
xtr Iy mién thoi gian.

Cu thé 13, do dai tin hiéu cua khung hién tai bing 20 ms. Néu tan sb 14y miu
bang 16 kHz (kHz), sau khi 14y mAu, d6 dai khung ctia khung hién tai H = 320,
néi cach khac, khung hién tai bao gém 320 diém 14y mau.

Tin hiéu stereo ctia khung hién tai bao gém tin hidu mién thoi gian kénh bén
trai cua khung hién tai va tin hiéu mién thoi gian kénh bén phai ctia khung hién
tai. Tin hiéu mién thoi gian kénh bén trdi cia khung hién tai dugc ky hi€u 1a
x; (), va tin hi¢u mién thoi gian kénh bén phai ctia khung hién tai duge ky hiéu
1a xgx(n). n 12 sb tha ty diém ldy mAu, trong @6 n = 0,1, ..., H — 1. Tin hiéu
mién thoi gian kénh bén tri va tin hiéu mién thoi gian kénh bén phai ¢6 thé dugc
goi 12 c4c tin hiéu mién thoi gian kénh bén phai va bén trai.

Viéc thyc hién tién xir Iy mién thoi gian trén tin hiéu mién thoi gian kénh bén
tr4i va tin hiéu mién thoi gian kénh bén phai cia khung hién tai c6 thé bao gdm:
14n luot thuce hién xir 1y loc thong cao trén tin hiéu mién thoi gian kénh bén trai
va tin hiéu mién thoi gian kénh bén phai ctia khung hién tai dé thu duge tin hiéu
mién thoi gian kénh bén trai va tin hiéu mién thoi gian kénh bén phai cia khung
hién tai ma thu dugc qua tién xir Iy mién thoi gian. Tin hidu mién thoi gian kénh
bén trai ciia khung hién tai thu dugc qua tién xr Iy duge ky hiéula x, (n), va

tin hiéu mién thoi gian kénh bén phai ctia khung hién tai thu duge qua tién xir ly
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duge ky hidu 13 % (). n 1a sé the tw didm 1dy mdu, trong d6 n =
0,1, ..,H— 1. Tin hiéu mién thoi gian kénh bén trai ciia khung hién tai thu dugc
qua tién xi Iy mién thoi gian va tin hidu mién thoi gian kénh bén phai ciia khung
hién tai thu dugc qua tién xir Iy mién thoi gian c6 thé dugc goi 12 cac tin hidu
mién thoi gian kénh bén phai va bén trai cia khung hién tai ma thu duge qua tién
xtr 1y mién thoi gian. Trong khi xtt 1y loc thdng cao, bd loc sd dap tmg Xﬁng vo
cuc (Infinite Impulse Response, IIR) ¢ tAn sb cét bang 20 Hz (Hz) c6 thé dirqc
sir dung, hodc b9 loc loai khéc ¢6 thé duogc sir dung.

Chéng han, khi tbc do la‘iy mau cia tin hiéu stereo béng 16 kHz, ham t‘ruyén
trong ung cda bd loc thong cao cod tin sb ct bang 20 Hz c6 thé 1a:

Hoona(2) = 222 7)

by = 0,994461788958195, h = -—1,988923577916390, b, =
0,994461788958195, & = 1,98892905899653, a = —0,988954249933127,

va z 12 hé s8 bién ddi cua bién dbi Z. Bo loc mién thoi gian tuong tng 1a:

x, gp(n) =bg -2, (M) + by -x,(n—1) +by-x,(n—2)—ay-x,_yp(n—1) -
a-x,_ gp(n—2) (18)

402: Thuc hién phan tich mién thi gian trén tin hiéu mién thoi gian kénh bén
trai va tin hiéu mién thoi gian kénh bén phai ma thu duge qua tién xtr Iy mién
thoi gian.

Cu thé 13, phan tich mién thoi gian c6 thé bao gdm do chuyén tiép va tuong
tu. DO chuyén tiép c6 thé thuc hién riéng ré do ning lugng trén tin hiéu mién
thoi gian kénh bén tréi va tin hiéu mién thoi gian kénh bén phai cia khung hién
tai ma thu dugc qua tién xir Iy, dé do liéu khéi ning lugng xuat hién trong khung
hién tai.

Chang han, nang lugng E,, ; cuatinhiéu mién thoi gian kénh bén trai ciia
khung hién tai thu duoc qua tién xir Iy duge tinh todn. Do chuyén tiép dugc thuc
hién dya trén gia tri tuyét dbi cua hiéu sb gitra nang lugng Epre 1 cua tin hiéu
mién thoi gian kénh bén tri cia khung ding trudc cuia khung hién tai thu duge
qua tién xtr Iy va ning luong E,, ; cua tin hiéu mién thoi gian kénh bén trai

ctua khung hién tai thu dugc qua tién xr 1y, dé thu duoc két qua do chuyén tiép
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clia tin hiéu mién thoi gian kénh bén trai ciia khung hién tai thu dugc qua tién xt
Iy. Do chuyén tiép c6 thé dugc thuc hién, nho st dung phuong phap twong tu,
trén tin hiéu mién thoi gian kénh bén phai cua khung hién tai thu dugc qua tién
X0 ly.

Phan tich mién thoi gian ¢6 thé bao gdm phén tich mién thoi gian khéc theo
oiai phap ky thudt da bidt bén canh do chuyén tiép. Chéng han, phan tich min
thoi gian ¢6 thé bao gdm tham sb hiéu s thoi gian lién kénh (Inter-channel Time
Difference, ITD) mién thoi gian x4c dinh, xi Iy can chinh d6 tré mién thoi gian,
va tién xir Iy trai rong bang.

403: Thyc hién bién ddi thoi gian - tdn sb trén tin hiéu mién thoi gian kénh
bén trai va tin hidu mién thoi gian kénh bén phai ma thu duge qua tién xtr Iy mién
thori gian, dé thu dwoc tin hiéu mién tin sé kénh bén trai va tin hiéu mién tan sb
kénh bén phai.

Cu thé 13, bién ddi Fourier rdi rac c6 thé dugc thuc hién trén tin hidu mién
thoi gian kénh bén trai thu dugc qua tién xir ly mién thoi gian, dé thu duge tin
hiéu mién tin sd kénh bén trai; va bién dbi Fourier rdi rac duge thuc hién trén
tin hiéu mién thoi gian kénh bén phai thu dugc qua tién xir Iy mién thoi gian, dé
thu duge tin hiéu mién tin s kénh bén phai.

Dé giai quyét vin d& méo gap phd, phuong phép bd sung — chdng lap c6 thé
dugc st dung dé xtr 1y gitra hai 14n bién ddi Fourier roi rac lién tuc, va doi luc,
s6 0 ¢o6 thé dugc thém vao tin hiéu dau vao cia bién d6i Fourier rdi rac.

Bién d6i Fourier rdi rac ¢6 thé dugc thuc hién mot 14n cho mdi khung, hoac
mdi khung tin hiéu c¢6 thé dugc phén chia thanh P (P 14 s6 nguyén dwong 16n
hon hoic béng 2) khung phuy, va bién d6i Fourier rdi rac duge thuc hién mot 1an
cho mdi khung phu.

Chéng han, bién dbi Fourier rdi rac dugc thuce hién mot 1an cho khung hién
tai, tin hiéu mién thoi gian kénh bén trai cia khung hién tai ma bién d6i Fourier
ro1i rac cho n6 dugc thuc hién dugce ky hiéu la L(k), va tin hi€u mién tan s6 kénh
bén phai ciia khung hién tai ma bién ddi Fourier roi rac cho né dugc thuc hién
duoc ky hiéu 1a R(k). k 12 s chi sb bin tin s, trong d6 k = 0,1,...,L — 1, va

L 1a chiéu dai khung ctia khung hién tai ma bi€n doi Fourier rdi rac cho n6 dugc
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thiure hién, néi cach khac, khung hién tai ma bién ddi Fourier roi rac cho né duge
thwe hién bao gdm L bin tan sé.

Léy vi du khéac, khung hién tai dugc phan chia thanh P khung phu, trong d6
P 1a s6 nguyén duong 16n honhoic bang 2. Tin hiéu mién thoi gian kénh bén trai
cua khung phu c6 s6 chi s6 12 i va bién dbi Fourier rdi rac cho n6 duge thue hién
duoc ky hiéu 1a L,(k), tin hiéu mién tin sb kénh bén phai cita Khung phu c6 s6
chi s 12 1 va bién ddi Fourier rdirac cho nd duge thuc hién duge ky hiéu 1a
R, (k). 114 sb chi s6 khung phu, trong d6 i = 0,1, ..., P — 1,k 12 58 chi s4 bin tin
s6, trong @6 k =0,1,...,L —1,vaLla chiéu dai khung ctia mdi khung phu ma
bién ddi Fourier roi rac cho nd dugc thuc hién, néi cach khéac, mbi khung phu
ma bién dbi Fourier ri rac cho né dugc thuc hién bao gém L bin tan sb.

404: X4c dinh tham sb ITD, va ma hoéa tham sé ITD duoc xéc dinh.

Cu thé 13, ¢6 cac phuong phép xac dinh tham s§ ITD. Tham s6 ITD c6 thé
dugc x4c dinh chi trong mién tin sd, hodc c6 thé dugc xac dinh chi trong mién
thoi gian, hodic ¢ thé dugc x4c dinh trong mién thoi gian - tin sb. Pidu nay
khong bi gidi han theo sang ché.

Tham s ITD c6 thé duoc trich xuét trong mién thdi gian nhd hé sé tuong
quan chéo. Chéhg han, trong khoang0 < i < Tpars n(D) = X0 %R _up () -
x, mp(+1) va () =X % yp () - xr_gp(f + ) dugc tinh todn.

Néu e (60) > max (o0) |
, gia tri tham s6 ITD 1a sb ddi ctia s6 chi s6 tuong tng v6i max(c, (D)) Néu
o (60) > e (60)

, gi4 tri tham s6 ITD 1a sb chi sb twong Gng véi max (cp(i)). i 1356 chi sb
dé tinh toan hé sb tuong quan chéo, j 1a sd chi sd cta diém 1y mau, T,
trong tmg v6i gia tri 16n nhét ciia cac gia tri tham s6 ITD & cac tdc do 14y miu
khac nhau, va H 13 chiéu dai khung cta khung hién tai.

Tham s ITD c6 thé theo cach khac dugc xac dinh trong mién tan sb dua trén
tin hiéu mién tAn sb kénh bén trai va tin hiéu mién tan s kénh bén phai. Ching
han, céc cbéng nghé bién ddi thoi gian - tan sb chang han bién dbi Fourier ro1i rac
(Discrete Fourier Transform, DFT), bién d6i Fourier nhanh (Fast Fourier

Transformation, FFT), va bién d6i cosin roi rac cai bién (Modified Discrete
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Cosine Transform, MDCT) ¢6 thé duge st dung dé bién dbi tin hiéu mién thoi
gian thanh tin hiéu mién tan sb.

Theo phuong an thuc hién sang ché, tin hidu mién tin s6 kénh bén trai cla
khung phu ¢6 sb chi s 1a i va bién ddi Fourier roi rac cho n6 dugc thuc hién
duge ky hidula L;(k), trong d6 k=01, ,% —1,vatin hiéu mién tin sd kénh
bén phai cua khung phu c6 sb chi s6 1a i va bién ddi duge thuc hién duogc ky
higu 13 R,(k), trong d6 k = 0,1,-,5~1 vA i =0,1,-+,P — 1. H¢ s6 twong
quan chéo mién tAn sé cua khung phu c6 sb chi sb 12 i duge tinh toan theo
XCORR; (k) = L;(k) - R*;(k), trong d6 R’i(k) 1a hop cua tin hiéu mién tin sb
kénh bén phai cia khung phu thir i ma bién déi dugc thyc hién.

Heé s twong quan chéo mién tan s dugc bién dbi thanh mién thoi gian xcorr;(n)
, trong @6 n=20,1,---,L — 1, va gia tri 16n nhét cia xcorr;(n) dugc tim kiém
trong khodng L/2 — Tpax <1 < L/2 4+ Tigss dé thu dugc viée gi tri tham s6 ITD

5 ;A 2 A 1n = 1x L
ctua khung phucosdchisola i 1a T;=arg | max | (xcorri(n)) — >
<

2-Tmax  2+Tmax
Ngoai ra, gia tri bién d6 c6 thé con dugc tinh toan theo mag(j) =

mw-k-j

L
im0 il Li(k) - Ry(k) - exp (2

dua trén tin hiéu mién tan sO kénh bén trai va tin hiéu mién tan so kénh bén

) trong khoang tim kiém —Tpar <J < Trax

phai cua khung phu c6 s6 chi s6 12 i va bién do6i DFT dugc thuc hién, va gia tri

tham sb ITD 1a T=arg max (mag()) | cu thé 13, gia tri tham sb

~Trmax<J<Tmax
ITD 12 sb chi sb trong Ung v6i gia tri bién do 16n nhat.

Sau khi tham s ITD dugc xé4c dinh, tham sé ITD ¢6 thé dugc ma hoa dé thu
dugc tham sb ma hoa, va tham s6 ma hoa dugc viét vao dong bit duge ma hoa
stereo.

405: Thuc hién didu chinh dich thoi gian trén tin hiéu mién tan sd kénh bén
trai va tin hiéu mién tin sb kénh bén phai dua trén tham s6 ITD.

Cu thé 13, diéu chinh dich thoi gian ¢6 thé dugc thuc hién trén tin hiéu mién
tAn s6 kénh bén tri va tin hiéu mién tin s6 kénh bén phai theo cong nghé bat ky.

Diéu nay khong bi giéi han theo phuong 4n thuc hién séng ché.
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Chéng han, khung hién tai cua tin hiéu dugc phéan chia thanh P khung phuy,
trong d6 P 12 s§ nguyén duong 16n honhozc bang 2. Tin hiéu mién thoi gian kénh
bén tréi, duge thu duoc qua didu chinh dich thoi gian, ctia khung phu c6 sb chi
s6 13 i c6 thé duge ky hiéu la Lj(k) , trong d6 k = 0,1, — 1, va tin hiéu
mién tAn sb kénh bén phai, thu duoc qua didu chinh dich thoi gian, cla khung
phu 6 sb chi s§ 13 i c6 thé dwgc ky hidu 1a R/(k) , k 12 s6 chi s6 bin tan sb,
trong d6 k=0,1,-- ,é —1, va ila sb chi sb | khung phu, frong dé i=
0,1, ,P—1.

LK) = L(k) - e "7
Ri(k) = R;(k) - otz (19)

T; la gia tri tham s8 ITD cia khung phu c6 s chi s6 12 i, L 13 do dai cta
khung phu ma bién d6i Fourier rdi rac cho né duge thuce hién, L;(k) la tin hiéu
mién thoi gian kénh bén tréi cia khung phu thir i c6 sb chisdla i vabién dbi
duoc thye hién, va R;(k) 14 tin hiéu mién tin s6 kénh bén phai ciia khung phu
c6 sb chi s 13 i va bién ddi duge thuc hién, va i 1a sb chi sb khung phu, trong
d i=01,-,P—-1.

406: Tinh toan tham sb stereo mién tin s6 khac dua trén tin hiéu mién tin sb
kénh bén tréi va tin hiéu mién tin s kénh bén phai ma thu dugc qua diéu chinh
dich thdi gian, va ma hoa tham sd stereo mién tn sb khéc.

Cu th8 13, tham s stereo mién tan s6 khac c6 thé bao gdm ma khong bi gici
han & tham sb hiéu sb pha lién kénh (Inter-channel Phase Difference, IPD),
va/hodc tham sb hiéu sb mic lién kénh (Inter-channel Level Difference, ILD),
va/hodc dd lgi phu bang phu, va/hodc tuong tu. ILD cling ¢ thé duoc goi 14 an
hiéu sb bién d¢ lién kénh.

Sau khi tham sb stereo mién tn sb khéc thu duoc qua tinh toan, tham sb
stereo mién tan s6 khac c6 thé duge ma hoa dé thu dugc tham sb ma héa; va tham
s6 ma hoa duoc viét vao dong bit dugc ma hoa stereo.

407: Xac dinh, tir N bang phu dugc bao gbm trong tin hi¢u mién tin sb cua

khung hién tai, M bang phu thoa man diéu kién dinh truée.
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Cu thé 14, tin hiéu mién tin sb, thu dugc qua diéu chinh dich thoi gian, cua
khung hién tai dugc phén chia thanh c4c bang phu. Chéng han, tin hiéu mién tan
s6 cta khung hién tai dugc phan chia thinh N (N Ia sd nguyén duong 16n
honhoic bing 2) cic bang phuy, va bin tin sb dugc bao gbm trong biang phu c6
s6 chi s6 bang phu 1a b 12 k € [ang L imits®bandLimits® + D = 11 -
trong d6 1.n4-limits(®) 12 s6 chi s6 nho nhét ciia bin tn sb dugc bao gbm

trong bang phu ¢6 sd chi sb bang phu 1a b, va band-! (b+1) lasbchi -

imits
s& nhé nhét ciia bin tn s dugc bao gém'trong bang phu c6 sb chi sb bang phu
la b + 1. Theo didu kién dinh trude, M bang phu théa man didu kién dinh trude
dugce xac dinh tir N bang phu.

Chéng han, didu kién dinh trude c6 thé 1a viée s6 chi s§ biang phu nhoé hon
hoiic bing sb chi sb bing phu 16n nhdt dinh truée, tic 13, b <
res_cod_band_max, trong 36 res_cod _band_max 146 chi s bang phu 16n
nhét dinh truégc.

Diéu kién dinh trude cb thé theo cach khac 13 viée sb chi sé bang phu nhd
hon hoic bang sé chi sb bang phl,i 16n nhét dinh trude va 16n hon hodc bang sd
chi sé bang phu nhé nhit dinh trudc, tic 13, res_cod_band min <b <
res _cod _b and_max, trong d6 res_cod _band_max la sé chi sb bang phu
16n nhét dinh trude, va res _c od _band_min 12 sb chi sb bang phu nho nhét
dinh trudec.

Ngoai ra, dbi véi tin hiéu stereo bang rdng, cac diéu kién dinh truéc khac
nhau c6 thé dugc thiét 14p dua trén céc ty 16 ma héa khac nhau. Chang han, khi
ty 1€ ma hoa bang 26 kbps, diéu kién dinh trudc cé thé 13 s6 chi sb bang phu b <
5, n6i cach khac, sb chi sb bang phu 16n nhét dinh trudc béng 5. Khi ty 1 ma héa
bing 44 kbps, diéu kién dinh trudc ¢ thé 14 sd chi sd bang phu b < 6, néi cach
khac, s chi sb bang phu 16n nhét dinh truée bang 6. Khi ty 16 ma hoa bang 56
kbps, didu kién dinh trudc c6 thé 12 sé chi s6 bang phu b < 7, néi cach khac, s6
chi s bang phu I6n nhat dinh trudc bing 7.

Chéng han, néu diéu kién dinh trude 12 sb chi sb bang phu b < 4, ndm bing
phu c6 cac s6 chi sb tir 0 dén 4 c6 thé dugc xac dinh tir N bang phu ctia khung

hién tai 1am céc bang phu théa man diéu kién dinh trude.
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Ngoai ra, néu khung hién tai dugc phén chia thanh P khung phu (P la sb
nguyén duong 16n honhodc bang 2), mdi khung phu thu dugc qua diéu chinh
dich thdi gian dugc phéan chia thanh céc bang phu. Chéng han, khung phu c6 s6
chisb1ai(i = 0,1, ..., P — 1) dugc phén chia thanh N bang phuy, bin tan s6 dugc
bao gbdm trong bang phu c6 s6 chi s 14 b trong khung phu c¢6 sbchisblaila
ki € [pand - imits(P)band - L imits(P + 1) — 1], trong d6 p5p4-1 imits(®) la
sé chi s6 nho nhat cia bin tn sé dugc bao gdm trong bang phu 6 s chisbla b
trong khung phu c6 sé chisd1ai, va band -l imits® + 1) 14 56 chi s6 nhod nhét
ctia bin tAn s6 dugc bao gdm trong bang phu c6 s6 chi s§ 1a b + 1 trong khung
phu cé sb chisdlai.

Theo didu kién dinh truéce, M bang phu théa man diéu kién dinh truée dopc;
x4c dinh tir N bang phu dugc bao gbm trong mdi khung.

Diéu kién dinh trudce c6 thé 1a viéc sb chi s6 cua bang phu 16n hon hodc béng
s chi sé bung phu nhé nhat dinh truée va nhéd hon hogic béng s6 chi sé bang phu
16n nhét dinh truéc, tirc 13, res_cod _band_min < b < res_cod _b and_max.

Ching han, néu diéu kién dinh truéc 1a 4 < b < 8, ndm bang phu cd céac sb
chi s tir 4 dén 8 duoc x4c dinh, tir N bang phu trong mdi khung phy, lam céc
bang phu thdéa man diéu kién dinh trudc. |

408: Tinh todn, dua trén tin hiéu mién tan s kénh bén trai va tin hiéu mién
thn s6 kénh bén phai ma thu dugc qua didu chinh dich thoi gian, cc tin hiéu
dugc downmix va céc tin hiéu du cua céc bang phu thoa mén didu kién dinh
thxc’rc.

Cu thé 13, phuong phép tinh toan céc tin hiéu duge downmix va céc tin hiéu
du cua cac bang phu thoa méan diéu kién dinh trudc duge md ta nho st dung vi
du trong d6 khung hién tai dugc phén chia thanh P khung phu (P la sd nguyén
duong 16n hon hodc bing 2) (chang han, khung hién tai c6 thé duoc phan chia
thanh hai khung phu hozc bon khung phu).

Chéng han, néu diéu kién dinh trudc 1a viéc sb chi s6 bang phu b nho hon
hodic bang 5, cac tin hiéu duge downmix va cac tin hi¢u du cua cac bang phu c6
céc sb chi s6 tir 0 dén 5 trong mdi khung phu dugc tinh toén.

Tin hiéu dugc downmix cua bang phu co s6 chisb1a b (b <5) trong khung
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phu c6 sé chi sé 1a i duge ky hiéula DMX;(k) , va tin hi¢u du cua bang phu
c6sbchisé1a b trong khung phu c6 sb chisd1a i dugcky hidula RES; (k) ,
trong d6 DMX;(k) va RES; (k) thda man:
Ly (K)+R;' (k .
DMX;(k) = HOED o)
RES;' (k) = RES;(k) — g _ILD; - DMX;(k)  (21);
! 00-R} (k ,
RES; (k) = LA (22);

L (k) = Li(k) - e 7P
R{’(k) =R(k) - g ~J(IPD(D)=-P)
B = drctan( sin(IPD;(b)),cos(IPDy(b)) +2-c) (24);va

_ 1+g_ILD;
~ 1-g_ILD;

(23);

(25)

IPD;(b) latham s6 IPD ctia bang phu ¢6 s chi s6 b trong khung phu c6
s6 chisd1a i, va g_ILD; 12 d6 loi phu cia bang phu c6 s6 chi sb1a b trong
khung phu c6 sb chi s 12 i, L;(kK) 14 tin hiéu mién thoi gian kénh bén tréi, thu
dugc qua diéu chinh dich thoi gian, cia bang phu c6 sé chisé1a b trong khung
phu c6 sé chisé1a i, R;(k) 14 tin hiéu mién tAn s6 kénh bén phai, thu dugc qua
diéu chinh dich thoi gian, clia bang phu c¢6 s6 chisd b nim trong khung phu c6
s chiséla i, L;(k) la tin hiéu mién thdi gian kénh bén trai, thu dugc qua didu
chinh c4c tham s stereo, ctia bing phu c6 s6 chis61a b trong khung phu c6 sb
chisbl1a i, R1 (k) latinhiéu mién tin sd kénh bén phai, thu dugc qua diéu chinh
cac tham sd stereo, cua bang phu co s chisd1a b trong khung phu c6 sd chi s6
la i, ila s6 chi sb khung phy, trong d6 i = 0,1,---,P — 1,kla s6 chi s6 bin tAn
s0, trong d6 k € [pang-Limits(band-Limits(? * D~ 1 > pand-limits(P)
14 sb chi sb nho nhét cia bin tin s6 duoc bao gdm trong bing phu c6 s6 chi s6 1a
b trong khung phu c6 s6 chi s 1a i, va band - Limits® + 1 1a s6 chi s6 nhéd
nhit ctia bin tAn s6 dugc bao gbm trong bang phu c6 s6 chisd1a b+ 1 trong
khung phu ¢6 s chi s 13 i.

L4y vi du khac, tin hiéu duge downmix DMX;(k) cuabang phu co s6 chi sb
1a b trong khung phu c6 sb chi s6 12 i c6 thé dugc tinh toan theo cach khéc
theo phuong phép sau:

DMX;(k) = [L'(k) + R"(kK)] - ¢ (26); va
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= piEeer o)
2 (L'()+R (k)2

L/ (k) latin hiéu mién thoi gian kénh bén tréi, thu dugc qua diéu chinh c4c
tham sd stereo, ctia bang phu c6 s6 chisb1a b trong khung phu c6 s6 chi sb 1a
i,va RY(k) latinhiéu mién tin s6 kénh bén phai, thu dugc qua diéu chinh cac
tham sb stereo, ctia bing phu c6 sé chisd 12 b trong khung phu c6 sb chi sb 1a
i, i 1asb chi sé khung phu, trong @ i = 0,1,--,P — 1, k 1255 chi s6 bin tin
s, trong d6 k € [hang-! imits(®)-band - L imits(? +1)-1] , band - imits(?)
14 sé chi sb nho nhét cia bin tdn s6 dugc bao gém trong bang phu c6 sb chi sb
bang phu 1 b, va 404 Limits(b + 1) 12 s chi s6 nho nhét cia bin tan 6
dugec bao gém trong bang phu ¢o6 sb chi s§ 1a b + 1 trong khung phu ¢6 s6 chi sb
13 i. Phuong phép tinh todn ning lugng tin hiéu dugec downmix va ndng lugng
tin hiéu du khong bi gidi han theo phuong 4n thyc hién sang ché.

409: Xac dinh tham s6 ma héa tin hiéu du dua trén ning luong tin hiéu duge
downmix va ning lugng tin hiéu du cia cic bang phu théa man diéu kién dinh
trudce.

410: X4c dinh, dua trén tham s6 ma hoéa tin hiéu du, liéu tin hiéu du ctia mdi
bing trong M bing phu cia khung hién tai ¢6 can duge ma hoa hay khong. Néu
duge x4c dinh ring tin hidu du can dugc ma héa, bude 412 dugc thuc hién. Néu
duogc xac dinh réng tin hiéu du khong can dugc mi héa, 411 duge thuc hién.

411: M4 héa tin hiéu dugc downmix ctia mdi bang trong M bang phu cia
khung hién tai dya trén tham s6 ma hoa tin hiéu du. Trong trudong hop nay, tin
hiéu du khong cin dugc ma héa. |

412: M3 hoéa tin hiéu dugc downmix va tin hidu du ctia mbi bang trong M
bang phu cia khung hién tai dua trén tham s6 ma hoa tin hiéu du.

Déi véi trién khai cu thé ctia cac budce tir 409 dén 411, tham khao cac phén
mo ta lién quan trong phuong phap 300. Dé ngin gon, céc chi tiét khong duoc
mo ta lai & day.

Nén luu ¥ ring, & phuong phép 300, khi phia b ma héa phan chia khung
hién tai thanh P khung phy, trong 46 P 1a sb nguyén duong 1én honhoic bing 2,
va phan chia cac hé s6 phé ctia mdi khung trong P khung phu thanh N bang phuy,

-41-



41913

va khi tham sb ma héa tin hiéu du duogc xac dinh dua trén ning lugng tin hiéu
dugc downmix va ndng lugng tin hiéu du ciia M bang phu (M bang phu 1 it nht
mot s6 bang trong N bing phu) thdéa méan didu kién dinh truée va ndm trong mbi
khung phu, mét cach tuong g, trong phuong phép 300, ning lugng tin hiu du
res_cod NRG_S[b] cua bang phu co s6 chi s6 12 b trong khung hién tai 13 téng
cua ning luong tin hiéu du cta bang phu cé s6 chi sb 1a b trong tat ca P khung
phu, va ning lugng tin hiéu dugc downmix res_cod_NRG_M[b] cua bang phu
c6 sb chi sb 1a b trong khung hién tai 1a tbng cia ning luong tiﬁ hiéu dugc
downmix ctia bang phu ¢6 s6 chi sb 1a b trong tat ca P khung phu.

Ching han, khung hién tai dugc phén chia thanh hai khung phy, va cac hé sb
phd ciia mdi khung trong hai khung phy dugc phén chia thanh N béang phuy.
Tuong tmg, & phuong phdp 300, ning luong tin hiéu dugc downmix
res_cod NRG M]b] ctia bang phu ¢6 s6 chi s6 13 b trong khung hién tai 4 tbng
cia ning lugng tin hiéu dugc downmix cia bang phu cé s6 chi s 1a b trong
khung phu 1 va ning lugng tin hiéu dugc downmix cua bang phu ¢6 s6 chi s6 1a
b trong khung phu 2, va ning lugng tin hiéu du res_cod NRG_ S [b] cua béng
phu c6 sb chi s6 1 b trong khung hién tai is t_éng cta ning lugng tin hiéu du cua
bang phu c6 sb chi sb 1a b trong khung phu 1 va nang lugng tin hiéu du cta bang
phu c6 sb chi s 1a b trong khung phu 2.

Phan trén mo ta chi tiét phuong phap ma hoéa tin hiéu stereo theo cac phuong
an thuc hién séng ché v6i cac hinh vé tir Fig.1 dén Fig.7. Phan sau mo t4 thiét bi
ma hoa tin hiéu stereo theo cac phuong an thl_ic hién sang ché dva vao Fig.8 va
Fig.9. Nén hiéu rang thiét bi trén mot trong Fig.8 va Fig.9 twong tmg v&i phuong
phéap ma hoéa tin hiéu stereo theo cac phuong 4n thuc hién sang ché. Ngoai ra,
thiét bi trén mot trong Fig.8 va Fig.9 c6 thé thuc hién phuong phap ma héa tin
hiéu stereo theo cac phuong an thuc hién sdng ché. D& ngén gon, cac phan mé ta
1ap lai dugc bo qua thich hop duéi day.

Fig.8 1a so db khéi cia thiét bi ma hoéa tin hiéu stereo theo phuong 4n thyc
hién sang ché. Thiét bi 500 trén Fig.8 bao gom:

modun x4c dinh thir nhit 501, duge tao cAu hinh dé x4c dinh tham sé ma héa

tin hiéu du cua khung hién tai cta tin hiéu stereo dua trén ning lugng tin hiéu
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duge downmix va ning lugng tin hidu du ciia mdi biang phu trong M bing phu
cua khung hién tai, trong d6 tham sb ma hoa tin hiéu du ctia khung hién tai dugc
str dung dé chi bao lidu c6 ma hoéa céc tin hiéu du ciia M biang phu, M bang phu
12 it nh4t mot sb bing trong N bang phu, N 13 s6 nguyén duong 16n honl, M <
N, va M 13 s6 nguyén duong; va

modun x4c dinh tht hai 502, duge tao cdu hinh dé x4c dinh, dya trén tham sb
ma hoéa tin hiéu du ctia khung hién tai, li€u c6 ma héa céc tin hiéu du ciia M bang
phu cta khung hién tai.

Theo séng ché, tham s ma hoa tin hiéu du duge x4c dinh dya trén niang luqhg
tin hiéu dugc downmix va nang lugng tin hiéu du ciia M béng phu trong N bing
phu va thda mén khoang bang thong dinh trude, va liéu ¢ mi hoa tin hiéu du
ctia mdi bang trong M bing phu dugc xac dinh dua trén tham sé ma héa tin hiéu
du. biéu nay tranh viéc ma héa chi tin hiéu dugc downmix khi ty 1€ ma héa
tuong dbi thip. Theo cach khéc, liéu c6 ma hoa tat ca cac tin hidu du clia cac
bang phu théa man khoang bang thong dinh trudc dugce xac dinh dua trén tham
s6 ma héa tin hiéu du. Do vay, méo dang tan s cao cua tin hiéu stereo dugc giai
ma ¢6 thé duoc giam cang nhidu cang tét trong khi do én dinh 4m thanh - hinh
anh va cam nhan khong gian cuia tin hi€u stereo dugc giai m3 duogc cai thién, nho
d6 cai thién chit luong ma hoa.

M0t céch tuy chon, theo trién khai, M bang phu 1a M bang phu c6 sé luong
chi s6 bang phu nhé hon hodc bang sb chi sé bang phu 16n nhit dinh trude trong
N bang phu. 7

Mot cach tuy chon, theo trién khai, M bang phu 1a M bang phu c6 sb luong '
chi s6 bang phu 16n hon hoic bing sé chi s6 bang phu nho nhét dinh trudc va
nho hon hodc bang sb chi sé bang phu 16n nhét dinh trude trong N bang phu.

Mot cach tiy chon, theo trién khai, médun xéc dinh thi hai 502 con dwgc tao
c4u hinh dé so sanh tham sé ma héa tin hiéu du v6i ngudng thir nhit dinh trude,
trong d6 ngudng thtr nhét 16n hon 0 va nhé hon 1,0; va khi tham s ma héa tin
hiéu du nho hon hodic bang ngudng thir nhét, xac dinh khéng mi héa cic tin hidu
du cia M béang phu; hodc khi tham s6 ma hoa tin hiéu du 16n hon ngudng thia

nhét, x4c dinh ma hoa tin hiéu du cia mdi bang trong M biang phu.
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Mot cach ty chon, theo trién khai, modun xac dinh thir nhét 501 con dugc
tao cAu hinh dé x4c dinh tham s& ma héa tin hidu du dua trén ning lugng tin hiéu
dugc downmix, ning lugng tin hi¢u du, va do loi phu cua mdi bing trong M
bang phu.

Mot cach tuy chon, theo trién khai, mddun x4c dinh th&t nhat 501 con dugc
tao cAu hinh dé x4c dinh tham sé tha nhét dua trén ning luong tin hiéu dugc
downmix, ning luong tin hidu du, va d6 lgi phu ciia mbi bang trong M bang phu,
trong d6 tham s thtr nhét chi bao mdi quan hé gia tri giita ning lrgng tin hidu
duoc downmix va ning luong tin higu du ctia mdi bang trong M bang phy; x4c
dinh tham sd tht hai dua trén ning lugng tin hiéu dugec downmix va ning lugng
tin hiéu du cia mdi bing trong M bing phy, trong d6 tham sd thir hai chi bao
mdi quan hé gia tri giita tng ning luong thir nhit va tng ning luong thir hai,
tdng nang luong thir nhét 13 tong s6 nang luong tin hiéu du va ning luong tin
hidu dugc downmix ciia M bang phu, tdng nang lugng thi hai 13 téng sb ning
lugng tin hiéu du va nang lugng tin hi¢éu dugec downmix cia M bang phu trong
tin hiéu mién tin sb ctia khung trudc d6 ctia khung hién tai, va M bang phu cta
khung hién tai ¢6 cac sd chi s6 bang phu gidng nhu M bing phu ctia khung truée
d6; va xac dinh tham sé ma héa tin hiéu du dua trén tham s6 thtr nhét, tham sb
tht hai, va tham sb 1am muot dai han ctia khung tru6ce d6 ctia khung hién tai.

M@t cach tuy chon, theo trién khai, mdédun x4c dinh thtr nhit 501 con dugc
tao ciu hinh dé xac dinh M tham ) nang lugng dua trén ndng lugng tin hiéu
dugc downmix, ning lugng tin hiéu du, va do lgi phu cua mdi bing trong M
bing phu, trong d6 mdi tham sb trong M tham s6 ning lwgng chi bao mdi quan
hé gia tri gitra nang lugng tin hiéu dugc downmix va ndng lugng tin hiéu du cua
mot trong M bang phu mot cach 1an luot, va M tham s6 nang lugng tuong tng
mot - mdt véi M bang phuy; va xac dinh tham sd nang lugng c6 gid tri 16n nhét
trong M tham s6 nang lugng dudi dang tham s6 thtr nhét.

Mot céch tiry chon, theo trién khai, tham s6 nang luong cua bang phu ma c6
s6 chi sb bang phu 13 b trong M tham s6 ning lugng duge x4ac dinh bdi modun

xé4c dinh thir nhit 501 théa man cong thic:
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res_dmx _r atio[b]
=res_cod_NRG_S[b]/(res_cod _NRG_S[b]+(1—g(b))
(1-9®)
-res_cod_NRG _M [b] + 1), trong do:

res_dmx_ratio[b] 1a tham sb nang lugng clia bing phu c6 s& chi sb bang phu
12 b, b 16n hon hodc bing 0 v nhé hon hodc bing 6 chi s6 bang phy I6n nhét
dinh trudc, res- cod NRG_S[b] 12 nang lwong tin hiéu du cta bang phu ¢6 sb chi
sé bang phu la b, res_cod NRG_M{[b] 1 nang lugng tin hiéu duge downmix cla .
bang phu c6 s6 chi sd bang phu lab, va g(b) 1a ham sd ciia d0 lgi phu side_gain[b]
ctia bang phu c6 s6 chi s6 bang phu 1a b.

Mot cach tuy chon, theo trién khai, mddun x4c dinh thi nhét 501 con duge
tao cAu hinh dé xac dinh tham s6 thir nhit dua trén ning luong tin hiéu dugc
downmix va ning lugng tin hiéu du cua mdi bing trong M bang phy, trong d6
tham s6 thir nhat chi bio mdi quan hé gia tri gilta ning luong tin higu dugc
downmix va ning lugng tin hi€u du cia mdi bing trong M bang phu; xac dinh
tham sd thir hai dua trén nang lugng tin hiéu dugc downmix va nang lugng tin
hiéu du ctia mdi bing trong M bang phu, trong d6 tham s thir hai chi bao médi
quan hé gia tri gilta tbng ning luong thir nhét va tdng ning luong thit hai, tbng
nang lugng thir nhét 12 téng sb ning lugng tin hiéu du va nidng lugng tin hiéu
dugc downmix ctia M bang phu, tdng nang luong thi hai 1a tbng sb nang luong
~ tin hiéu du va ning luong tin hiéu duge downmix ctia M bang phu trong tin hiéu
mién tAn sb cua khung trude d6 cta khung hién tai, va M bang phu cua khung
hién tai c6 cac sb chi sé bang phu gidng nhu M bing phu cta khung truée do; va
xéc dinh tham sé ma héa tin hiéu du dva trén tham s thi nhat, tham sd thir hai,
va tham sb 1am muot dai han cta khung trude d6 ctia khung hién tai.

M0ot cach tuy chon, theo trién khai, modun x4c dinh thi nhét 501 con dugc
tao cAu hinh dé xac dinh M tham ) ning lugng dua trén ndng lugng tin hi€u
duoc downmix va nang lugng tin hiéu du cua mdi bang trong M bing phu, trong
d6 mdi tham sb trong M tham sb nang lugng chi bao mdi quan hé gia tri gitta
ning luong tin hidu duge downmix va nang lugng tin hiéu du cia mdi bang trong

M bang phy, va M tham sb nang luong tuong tmg mdt - mét véi M bang phy; va
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x4c dinh tham sé ning lugng c6 gia tri 16n nhét trong M tham s6 niang luong
dué6i dang tham s6 thir nhét.

M0t cach tity chon, theo trién khai, tham sb ning luong cia bang phu ma cé
s6 chi sb bang phu 1a b trong M tham sb ning luong duge xé4c dinh bdi médun
xéc dinh thir nhat 501 théa mén cong thirc:

res_dmi_ratio[b] = res_cod_NRG_S [b]/ res_cod NRG_M]Jb], trong do:

res_dmx_ratio[b] 1a tham 36 ning lwgng clia bang phu ¢6 s6 chi sb bang phu
12 b, b 16n hon hodic bing 0 va nhé hon hodc bang s6 chi sb bing phu 16n nhét
dinh truéc, res_cod NRG_S[b] 12 ndng luong tin hiéu du ctia bang phu c6 s6 chi
s6 bang phu la b, va res_cod NRG_M][b] 12 nang lugng tin hi€u dugc downmix
ctia bang phu ¢6 s6 chi sd bang phu 1a b.

Mot cach tuy chon, theo trién khai, moédun xac dinh thir nhét 501 con duge
tao cdu hinh dé x4c dinh téng ctia M tham s nang lugng dudi dang tham sb thir
nhét (s& dugc hiéu chinh) res_dmx_ratios, correct res_dmx_ratior dya trén gia tri
16n nhitres dmx_ratio_max trong M tham s6 nang lugng va ning lugng tin hiéu
duge downmix res_cod NRG_M][b] ciia mdi bing trong M bang phuy, va xdc
dinh res_dmx_ratios thu dugc qua hiéu chinh.

Ching han, phia bd ma héa hiéu chinh res_dmx_ratio; theo cong thirc sau,
trong d6 M =5; va

res_dmx_ratio; thu dugc qua hiéu chinh thdéa man:
res_dmx_ratio, = (res_dmx_ratio_max

res_cod _NRG_M[0] + res_cod_NRG_M[l]) S

> 0.32]] ( +res_cod _NRG _M [2]

512.0
-(res_cod _NRG _M[3]
+ res_cod _NRG_M[4]))? res_dmx _ratio_max: res_dmx _ratio - 0,2
Mot cach tuy chon, theo trién khai, res_dmx_ratio, thu dugc qua hiéu chinh
c6 thé dugce hiéu chinh tiép. '
Chéng han, res_dmx _ratios cudi cling thu dugc qua hiéu chinh théa man:
res_dmx _r atio; = pow(res _d mx _r atio,, 1,2), trong do

ham pow() la ham mi, va pow(res_d mx _r atio,, 1,2) 1a [iy thtra 1,2 cua
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res_dmx_ratio.

Mot cach tuy chon, theo trién khai, moédun x4c dinh thit nhat 501 con duoc
tao cAu hinh dé x4c dinh tham s6 thtr nhét dua trén tdng ctia ning luong tin hiéu
du cia M bing phu va tdng clia ning lugng tin hiéu duge downmix ciia M bang
phu.

Cu thé 13, phia bd ma hoa xéc dinh riéng ré& téng dmx_nrg all curr cia ning
luong tin hiéu duge downmix ciia M bang phu va tbng res nrg_all curr ctia ning
luong tin hiéu du cia M bang phu, va xac dinh tham s6 thr nhat dya trén
dmx_nrg all curr vares nrg_all curr.

Mot cach tiy chon, theo trién khai, tbng dmx_nrg_all curr cla ning lugng
tin hiéu duge downmix ciia M bang phu thoéa man:

 ab=M-1 yl-res_cod_NRG_M[b]+(1—y1))
dmx_nrg_all_curr = Jp= ( -res_cod_NRG_M _prev|[b] ’

trong do

res_cod _NRG_M _prev[b] 13 ning luong tin hiéu dugc downmix cua bing
phu c6 sb chi s6 bang phu 1a b trong khung ding trude cia khung hién tai, y,
12 hé s6 1am muot, va y, la sb thuc 16n hon hoic bé“mg 0 va nho hon hodc béng
1, chang han, y, = 0,1.

Mot cach tiy chon, theo trién khai, tbng res_nrg_all curr ctia ning luong tin
hiéu du cia M bang phu thda méan:

 wb=M-1 yz-res_cod_NRG_S[b]+(1—y2))
res_nrg_all_curr = Zp=o ( -res_cod_NRG_S_prev[b]

trong do:

res_cod_NRG _S_prev[b] 1a nang lugng tin hiéu du cua bang phu c6 sb
chi s6 bang phu 1a b trong khung dimg trude cua khung hién tai, y, lahé s6 1am
mugt, va y, 1a s6 thue 16n hon hoic béng 0 va nhé hon hodc béng 1, chfmg han,
y, = 0.1.

Phia b0 mi hdéa xac dinh tham s the nhit res dmx ratio dwa trén
dmx_nrg_all curr vares nrg all curr.

Ching han, tham sb thir nhit res_dmx _ratio cudi ciing dugc xac dinh boi phia
bd ma hoa théa man:

res dmx_ratio =res nrg all curr/ dmx_nrg all _curr
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Mot cach tiy chon, theo trién khai, tham sé ning luong ctia bang phu ma c6
s6 chi sb béng phu 1a b trong M tham s6 ning luong duge xac dinh béi médun
x4c dinh thit nhit 501 thoa mén cong thirc:

res_dmx_ratio[b] =res_cod NRG_S[b]/res_cod NRG_M]b], trong do:

res_dmx_ratio[b] 1a tham sb nang luong ctia bang phu c6 s chi sb bang phu
12 b trong M tham sb ning lugng, b 16n hon hoic bang 0 va nhé hon hoic bing
sb chi sb bang phu 16n nhat dinh truéc, res_cod_NRG_S[b] 13 nang lugng tin
hiéu du cta bang phu c6 s6 chi sb bang phu la b, vares cod NRG_M][b] la ning
lugng tin hiéu dugc downmix clia bang phu co6 s6 chi sb bang phu 14 b.

Mot cach tuy chon, theo phuong an thuc hién, tham sb m3 héa tin hiéu du,
duogce xac dinh béi mddun xac dinh thir nhét 501, cua khung hién tai 12 tham sb
lam muot dai han cta khung hién tai, va tham s6 1am muot dai han cta khung
hién tai thoa mén cong thirc:

res_dmx_ratio_It =res dmx_ratio-a + res_dmx_ratio_lIt prev-(l — a), trong
doé:

res_dmx ratio It 1a tham sb 1am muot dai han cua khung hién tai,
res_dmx_ratio 1a tham sb thit nhét, res_dmx_ratio_lt prev la tham s6 1am muot
dai han cta khung trudc d6 cia khung hién tai, va0<oa<1;va

khi tham s thir hai 16n hon ngudng thit ba dinh trude, gia tri cia a khi tham
56 thir nhat nho hon ngudng thit hai dinh trude 16n hon gié tri cta o khi tham sd
thit nhét 16n hon hodc bang ngudng thit hai dinh truéc, ngudng thr hai 16n hon
hodc bang 0 va nho hon hoidc bang 0,6, va ngudng tht ba 16n hon hodc bang 2,7
va nho hon hoic bang 3,7; hoic

khi tham sd tht hai nhé hon ngudng thir ndm dinh trude, gia tri cua o khi
tham s thtr nhét 16n hon ngudng thi tu dinh trude 16n hon gid tri ciia a khi tham
s& thtt nhat nho hon hodc bing ngudng thit tu dinh trude, ngudng thit tu 16n hon
hodc bang 0 va nhé hon hoic bang 0,9, va ngudng thi nam 16n hon hozc bing 0
~va nho hon hodc béng 0,71; hoac

gia tri cda a khi tham sb thir nhit nhé hon ngudng thit hai dinh truge va tham
sb thir hai 16n hon ngudng thir ba dinh trude 16n hon gia tri cia o khi tham s6

tht hai 16n hon hodc bing ngudng tht nim dinh trude va nhé hon hodc bang
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ngudng thi ba dinh trude, ngudng thir hai 16n hon hodc bang 0 va nhé hon hoic
bing 0,6, ngudng thir ba 16n hon hogic bing 2,7 vi nhé hon hozc bang 3,7, va
ngudng thir ndm 16n hon hoac bing 0 va nhd hon hoic bang 0,71.

Mot cach tuy chon, theo phuong an thuc hién, mddun xac dinh thir hai 502
con duge tao chu hinh dé: khi xac dinh ma hoa cic tin hiéu du cia M bang phuy,
ma hda céc tin hiéu dugc downmix va céac tin hiéu du cﬁé M bing phu; hodc khi
x4c dinh khong ma héa céc tin hiéu du cia M béng phu, mi hoa cac tin-hi€u
dugc downmix cia M bang phu.

Fig.9 1a so dd khéi cta thiét bi ma hoa tin hi¢u stereo theo phuong an thuc
hién sang ché. Thiét bi 600 trén Fig.9 bao gdm:

bd nhé 601, dugc tao cAu hinh dé luu tré chuong trinh; va

b6 x1it ly 602, duge tao cAu hinh dé thyc thi chuong trinh dugc luu trit trong
b6 nhé 601, trong d6 khi churong trinh trong bd nhé duge thuc thi, bo xir Iy 602
dugc tao cAu hinh cu thé dé: xac dinh tham s ma héa tin hiéu du cia khung hién
tai clia tin hiéu stereo dua trén ning lugng tin hiéu dugc downmix va nang luong
tin hiéu du clla mdi bang phu trong M bang phu cta khung hién tai, trong do6
tham sb ma hoa tin hiéu du cia khung hién tai dugc st dung dé chi bao liéu c6
ma hoéa céc tin hiéu du cia M bang phy, M bang phu 1a it nhét mdt sd bang trong
N bing phu, N 14 sé nguyén duong 16n honl, M <N, vaM la sd nguyén duong;
va xac dinh, dya trén tham s6 ma hoa tin hidu du, liéu c6 ma héa cac tin hiéu du
cta M bang phu cta khung hién tai. |

Mot cach tuy chon, theo trién khai, M bang phu la M bang phu c6 s6 luong
chi sb bang phu nhé hon hoic bang sb chi s bang phu 16n nhét dinh truée trong
N bang phu.

Mdt céach tiy chon, theo trién khai, M bang phu 12 M bang phu c6 s6 luong
chi s6 bang phu 16n hon hoic bang s6 chi s bang phu nhé nhét dinh trude va
nho hon hodc bang sb chi sb bang phu 16n nhét dinh truéc trong N biang phu.

Mot cach tuy chon, theo trién khai, bo xtr Iy 602 con dugc tao cAu hinh dé so
sénh tham s& m3 héa tin hidu du véi ngudng thir nhét dinh trude, trong do
ngudng thir nhat 16n hon 0 va nho hon 1,0; va khi tham s ma héa tin hiéu du

nho hon ngudng thir nhat, xac dinh khong ma héa cac tin hiéu du ciia M bang
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phu; or khi tham s8 ma héa tin hiéu du 16n hon ngudng thir nhit, xac dinh ma
héa tin hiéu du ctia mdi bang trong M bing phu.

Mot cach tly chon, theo trién khai, bo xir Iy 602 con dugce tao ciu hinh dé
x4c dinh tham s6 ma hoa tin hiéu du dlja trén nang lugng tin hi€u dugc downmix,
nang lugng tin hiéu du, va d6 loi phu cta mdi bang trong M bing phu.

Mot cach tuy chon, theo trién khai, bd xur ly 602 con dugce tao cAu hmh dé:
x4c dinh tham s6 thtr nhat dyua trén ning luong tin hiéu duge downmix, ning
lugng tin hiéu dli, va d6 loi phu ctia mdi bang trong M bing phu, trong d6 tham
s thir nhét chi béo mbi quan hé gia tri gitta nang luong tin hiéu dugc downmix
va nang luong tin hidu du ctia mdi bérig trong M bang phy; x4c dinh tham sb thir
hai dua trén nang luong tin hiéu dugc downmix va ning luong tin hi¢u du cia
mdi bing trong M bing phu, trong d6 tham sb thit hai chi bao mdi quan hé gia
tri gitta tdng nang lugng thir nhit va téng ning hrong thr hai, tdng nang luong
thir nhat 12 tdng sb nang lwgng tin hidu du va ning lugng tin hiéu duge downmix
ctia M bang phu, tng ning luong thit hai 12 tdng sb nang luong tin hiéu du va
ning lugng tin hiéu dugc downmix cia M bang phu trong tin hiéu mién tn sb
cta khung trude d6 cia khung hién tai, va M bang phu cta khung hién tai c6 céc
s6 chi s6 bang phu gidng nhu M bing phu ctia khung truée d6; va xac dmh tham
s6 ma hoa tin hiéu du dua trén tham s6 thir nhét, tham s thi hai, va tham sé 1am
muot dai han cia khung trude do cuia khung hién tai.

Mot céch tuy chon, theo trié_n khai, bd x1t Iy 602 con dugc tao cu hinh dé
x4c dinh M tham s nang lugng dua trén nang lugng tin hiéu dugc downmix,
ning lugng tin hidu du, va do 1oi phu cia mdi bang trong M bang phy, trong d6
mdi tham sd trong M tham sb nang lwong chi bio mbi quan hé gia tri giita ning
luong tin hiéu dugec downmix va nang lugng tin hiéu du cua mot trong M béang
phu mot cach l4n luot, va M tham s nang lugng tuong Ung mot - mot véi M
bing phu; va x4c dinh tham sé ning lugng c6 gid tri 16n nhét trong M tham s6
ning lugng dudi dang tham sb thir nhét.

Mot cach tity chon, theo trién khai, tham s6 nang luong ciia bang phu ma c6
s6 chi s6 bang phu 14 b trong M tham s6 nang lugng duge x4c dinh bdi bo xir Iy

602 théa méan cong thirc:
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res_dmx _r atio[b]
=res_cod_NRG_S[b]/(res_cod _NRG_S[b]+ (1 - g(b))
(1-g®)
-res_cod_NRG _M [b] + 1), trong do:

res_dmx_ratio[b] 1a tham s6 ning lurgng cia bang phu c6 sb chi s6 bang phu
12 b, b 16n hon hodc bing 0 va nhé hon hoic bang sb chi sd bang phu 16n nhat
dinh truéc, res_cod NRG_S[b] 12 ndng lugng tin hiéu du cia bang phu cb sb chi
sd biang phu 1a b, res_cod_NRG_M[b] la nang lugng tin hiéu dugc downmix cia
bang phu c6 s chi sé bang phu 1ab, va g(b) 1a ham sb ciia d6 lgi phu side_gain[b]
ctia bang phu c6 s chi sé bang phu I b.

Mot cach tuy chon, theo trién khai, bd xr ly 602 con duogc tao cu hinh dé
xac dinh tham sb thir nhit dua trén nang lugng tin hi¢éu dugec downmix va ning
luong tin hidu du ctia mdi bing trong M bing phy, trong d6 tham s thir nht chi
bao mbi quan hé gia tri giita ning lugng tin hidu dugc downmix va ning lugng
tin hiéu du ciia mdi bing trong M bing phu; xac dinh tham s4 thir hai duya trén
ning lugng tin hiéu dugc downmix va nang luong tin hiéu du cua mdi bang trong
M bing phy, trong d6 tham s6 thi hai chi bao mbi quan hé gia tri gitra tdng nang
luong thir nhat va tdng ning lugng thit hai, téng nang luong thir nhét 13 tong s6
ning lugng tin hiéu du va nang lugng tin hiéu dugc downmix cia M bang phuy,
téng ning lugng thir hai 12 tong s6 nang lugng tin hiéu du va ning lugng tin hidu
dugc downmix ciia M bang phu trong tin hiéu mién tén, sb.ctia khung trude doé
cua khungv hién tai, va M bang phu cia khung hién tai c6 cac s6 chi sé bing phu
gidng nhu M bing phu ctia khung truée do; va xac dinh tham s6 ma hoa tin hidu
du dua trén tham s6 thir nhét, tham s thir hai, va tham s6 1am muot dai han cua
khung trudc d6 cua khung hién tai.

Mot cach tuy chon, theo trién khai, bo xir ly 602 con dugc tao cAu hinh dé
x4c dinh M tham sb ning luong dua trén ning lugng tin hiéu duge downmix va
ning luong tin hiéu du cia mdi bang trong M bang phu, trong d6 mdi tham sb
trong M tham s6 ning lugng chi bao mbi quan hé gia tri gitta ning lugng tin higu
dugc downmix va nang lugng tin hiéu du cia mdi bang trong M bing phy, va M

tham sb ning luong twong ng mot - mot véi M bang phy; va xac dinh tham s6
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nang lugng cé gia tri 16n nhét trong M tham s6 ning luong duéi dang tham sd
thir nhét.

Mot cach tiy chon, theo trién khai, tham sb ning luong cia bang phu ma c6
s6 chi sé bing phu 14 b trong M tham s6 ning lugng duge xac dinh boi b xt ly
602 thoa man cong thuc:

res_dmx_ratio[b] =res_cod NRG_S[b]/res_cod NRG_M[b], trong do:

res_dmx_ratio[b] 1a tham s6 nang lugng cia bang phu c6 s chi sé bang phu
1a b, b 16n hon hodc bang 0 va nhd hon hodc bing s6 chi sé bang phu 16n nhét
dinh trude, res_ cod NRG_S[b] la ndng hrc_mg tin hiéu du ctia bing phu c6 s chi
s6 bang phu la b, va res_cod NRG_M{][b] 1a nang lugng tin hiéu dugc downmix
cua bang phu co s chi s6 bang phu la b.

Mot cach tuy chon, theo trién khai, bd xt Iy 602 con duge tao cAu hinh dé
x4c dinh téng ciia M tham sb ning lugng dudi dang tham s thir nhét (cAn dugc
hiéu chinh) res dmx _ratios, hiéu chinh res_dmx_ratior dya trén gié tri 16n nhét
res_dmx ratio_max trong M tham sd ning lugng va ning lugng tin hidu dugc
downmix res cod NRG M][b] ciia mdi bing trong M bang phy, va xac dinh
res_dmx_ratioz thu dugc qua hiéu chinh.

Chéng han, phia by ma hoa hiéu chinh res_dmx_ratio; theo cong thire sau,
trong d6 M =5; va

res_dmx_ratio, thu dugc qua hiéu chinh thoa man:
res_dmx_ratio, = (res_dmx_ratio_max

res_cod _NRG_M[0] + res_cod_NRG_M[l]) S
+res_cod_NRG_M|[2]

> 0,32]] (

512,0
-(res_cod _NRG _M [3]
+ res_cod _NRG_M[4]))? res_dmx _ratio_max: res_dmx_ratio-0,2
Mot céach tuy chon, theo trién khai, res_dmx_ratio thu dugc qua hiéu chinh
c6 thé dugc hiéu chinh tiép.
Chéng han, res_dmx _ratios cudi cing thu dugc qua hiéu chinh théa man:
res_dmx_r atiog = pow(res _d mx _7 atio,, 1,2), trong d6

ham pow() 1a-ham mi, v& pow(res_d mx _r atio,, 1,2) 1a liy thtra 1,2 ctia
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res_dmx_ratios.

Mot cach tuy chon, theo trién khai, bo x ly 602 con dugc tao cAu hinh dé
x4c dinh tham sb thir nhit dua trén tbng cta nang luong tin hiéu du cia M bang
phu va tbng ciia nang lwong tin hiéu duge downmix cia M bang phu.

Cu thé 13, phia bd ma héa x4c dinh riéng 18 tbng dmx_nrg_all_curr clia ning
lugng tin hiéu dugc downmix cia M bang phu va tbng res_nrg_all_curr ciia ning
luong tin hiéu du cia M bing phy, vi xdc dinh tham s thir nht dya trén
dmx nrg_all curr vares _nrg_all curr. |

Mot cach tuy chon, theo trién khai, tong dmx_nrg_aﬂ_curr ctia nang lugng
tin hiéu dugc downmix ciia M bang phu théa mén:

_ wb=M—1 yl-res_cod_NRG_M[b]+(1——)/1)>
dmx_nrg_all_curm = 2= ( -res_cod _NRG_M _prev[b] ’

trong do:

res_cod_NRG_M _prev[b] 1a niang luong tin hiéu dugc downmix cua
bang phu c6 sb chi sd bang phu 12 b trong khung dimg trude clia khung hién tai,
v, 1a hé s 1am muot, va y; 1 sb thyc 16n hon hodc bang 0 va nhé hon hogc
bang 1, chang han, y; = 0.1.

Mot céch tuy chon, theo trién khai, tong res_nrg_all_curr ctia ning lugng tin
hiéu du ciia M bang phu thda méan:

_ <pem—1(Yz Tes_cod _NRG_S[b] + (1— yz))
res_nrg_all_curr = 2= < -res_cod_NRG_S _prev[b]

trong do: 7

res_cod _NRG _S_prev[b] laning lugng tin hiéu du cua bang phy c6 sb
chi sé bang phu 1a b trong khung ding trudce cua khung hién tai, y, 1ah¢ sé lam-
muot, va y, la sé thuc 16n hon hoic bing 0 va nhé hon hodc bang 1, chéng han,
Y. =0,1. .

Phia b0 mi hoa xac dinh tham s6 thir nhit res dmx ratio dwa trén
dmx nrg_all curr vares nrg all curr.

Chéng han, tham sb thir nhatres_dmx_ratio cudi cling duoc x4c dinh béi phia
bd ma hda théa man:

res_dmx_ratio =res_nrg_all curr/ dmx nrg_all curr

Mot cach tuy chon, theo trién khai, tham s ning lrong ctia bing phu ma c6
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sb chi sb bang phu 14 b trong M tham sb nang lugng dugc xac dinh bdi bo xi Iy
602 théa man cong thirc: |

res_ dmx ratio[b] =res_cod NRG_S[b]/res_cod NRG_M][b], trong do:

res_dmx_ratio[b] la tham sb ning lugng clia bang phu c6 sd chi s6 bang phu
1a b trong M tham sd ning lugng, b 16n hon hodc bang 0 va nho hon hoic bing
s6 chi sé bang phu 16n nhét dinh truée, res_cod NRG_S[b] 1a ning lugng tin
hiéu du ctia bang phu ¢6 sb chi sd bang phu 1a b, vares_cod NRG_M]b] la ning
lugng tin hiéu dugec downmix cia bang phu cé s6 chi sé bang phu 13 b. |

Mot cach tity chon, theo trién khai, khi tham s6 thit nh4t nhé hon ngudng thir
hai dinh tru6e va tham sb thit hai 16n hon ngung thit ba dinh truée, tham s6 ma
héa tin hiéu du, duoc xac dinh boi bd xir 1y 602, cia khung hién tai 1a tham )
lam muot dai han cia khung hién tai, va tham 6 1am muot dai han cia khung
hién tai thdéa man céng thirc:

res dmx ratio It =res dmx ratio-o + res_dmx ratio_lt prev-(1 — a), trong
do:

res_dmx ratio It 1a tham s6 lam muot dai han ctia khung hién tai,
res_dmx_ratio 1a tham s thir nhét, res_dmx_ratio It _prev 1a tham s6 1am muot
dai han cda khung trude do6 cia khung hién tai, va 0 <a <1; va

khi tham s tht hai 16n hon ngudng thir ba dinh trude, gid tri cia a khi tham
s thtt nhét nhé hon ngudng tht hai dinh trude 16n hon gié tri ctia a khi tham s6
thir nhit 16n hon hodc bang ngudng thir hai dinh truée, ngudng th hai 16n hon
hodc bang 0 va nhé hon hodc bing 0,6, va ngudng thir ba 16n hon hoic bang 2,7
va nhé hon hodc bang 3,7; hoic

khi tham s6 thtr hai nhé hon ngudng thtt nim dinh trudc, gia tri cia a khi
tham s thir nhét 16n hon ngudng thir trr dinh trude 16n hon gi tri cla a khi tham
s6 thtr nhit nhé hon hoic bing ngudng thit tir dinh trude, ngudng th tu 16n hon
hodc bang 0 va nhé hon hoic bing 0,9, va ngudng thir nm 16n hon hodc bang 0
va nho hon hodc béng 0,71; hodc

gid tri ciia o khi tham 6 thtr nhit nhé hon ngudng thit hai dinh truée va tham
s6 thtr hai 16n hon ngudng thit ba dinh trudce 16n hon gia tri cta o khi tham s6

thir hai 16n hon hodc bing ngudng thir nim dinh trudc va nhd hon hodc bang
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ngudng thi ba dinh trude, ngudng thir hai 16n hon hodc bang 0 va nhé hon hoic
bing 0.6, ngudng thir ba 16n hon hoic bang 2,7 va nhd hon hoic bang 3,7, va
ngudng thr ndm 16n hon hodc bang 0 va nhé hon hoic bang 0,71.

MOt cach tity chon, theo phuong 4n thuc hién, b xtr ly 602 con dugc tao cAu
hinh dé: khi x4c dinh m3 hoéa céc tin hiéu du cia M bing phu, ma héa céc tin
.hiéu dugc downmix va cac tin hiéu du cia M bang phuy; hodc khi x4c dinh khong
ma hoa céc tin hiéu du cia M bang phu, ma héa céc tin hiéu duwgc downmix cia
M bing phu.

Sang ché con dé cép dén chip. Chip bao gbm bd xir Iy va giao dién truyén
thong. Giao dién truyén thong dugc tao cAu hinh dé truyén théng véi thiét bi bén
ngodi, va by xt ly duoc tao cAu hinh dé thuc hién phuong phép ma hoa tin hiéu
stereo theo cac phuong 4n thuc hién sang ché.

MOt cach tiiy chon, theo trién khai, chip c6 thé con bao gdm bd nhé. Bo nhé
luu trir 1énh, va bd xr ly duogc tao cAu hinh dé thuc thi 1énh duoc luu trix trong
6 nhé. Khi lénh duge thue thi, bd xtt Iy duoc tao cdu hinh dé thuc hién phuong
phap ma hoéa tin hiéu stereo theo cac phuong 4n thyc hién sdng ché.

Mot cach tiy chon, theo trién khai, chip dugec tich hgp vao thiét bi diu cubi
hogc thiét bi mang. |

Sang ché d& cap dén vt luu trit mdy tinh doc dugc. VAt luu trit may tinh doc
duoc Ivu trit ma chuong trinh can duoc thuc thi bsi thiét bi. M3 chuong trinh
bao gdm 1énh dé thuc hién phuong phap ma héa tin hiéu stereo theo cac phuong
an thyc hién sang ché. 7

Nén hiéu ring, bd x1r Iy theo c4c phuong 4n thuc hién sang ché c6 thé 12 khéi
xtr ly trung tdm (Central Processing Unit, CPU), hodc c6 thé 12 bo xt ly da ning
khac, bd xtr ly tin hidu s6 (Digital Signal Processor, DSP), mach tich hgp tng
dung cu thé (Application Specific Integrated Circuit, ASIC), méng cbng dang
truong 14p trinh dugce (Field Programmable Gate Array, FPGA), hodc thiét bi
16gic 1ap trinh dugc khéc, cdng ri rac hoic thiét bi 16gic tranzito, linh kién phan
ctng roi rac, hodc twong tu. Bo xtt ly da nang cé thé 13 bo vi xr ly, hodc bd xr
Iy ¢6 thé 12 b xir ly da biét hodc tuong tir.

Co6 thé hiéu ring bd nhé theo cac phuong an thuc hién sang ché c6 thé 1a bd
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nhé kha bién hoiic bd nhé bt bién, hotc c6 th bao gdm bo nhé kha bién va bo
nhé bit bién. B nhé bét bién c6 thé 1a bd nhé chi doc (Read-Only Memory,
ROM), ROM 14p trinh dugc (Programmable ROM, PROM), PROM x6a dugc
(Erasable PROM, EPROM), EPROM bing dién (Electrically EPROM,
EEPROM), hodc b nhé nhanh. Bo nhé kha bién c6 thé 12 bd nhé truy nhap ngiu
nhién (Random Access Memory, RAM), dugc st dung lam cache ngoai. Thong
qua vi du ma khong mo ta gidi han, nhiéu dang RAM c6 thé duoc sir dung, chéng
han, RAM tinh (Static RAM, SRAM), RAM dong (Dynamic RAM, DRAM),
DRAM ddng bd (Synchronous DRAM, SDRAM), SDRAM tbc do dit liéu kép
(Double Data Rate SDRAM, DDR SDRAM), SDRAM ting cuong (Enhanced
SDRAM, ESDRAM), DRAM lién két dong bd (Synchlink DRAM, SLDRAM),
va RAM rambus truc tiép (Direct Rambus RAM, DR RAM).

Nén luu ¥ rang khi bo xt 1y 1a bd xir Iy da nang, DSP, ASIC, FPGA, hoéc
thiét bi 1ogic 1ap trinh duoc khac, cdng rdi rac, thiét bi 16 gic tranzi{o, hoic linh
kién phén clig rdi rac, bd nhé (md dun luu trir) duge tich hop vao bo xuir ly.

Nén luu ¥ ring bo nhé duge mo ta trong ban mo ta bao gém ma khong bi gisi
han & cac bd nhé nay va bd nhé bat ky thude loai phu hop khac.

Ngudi ¢ hiéu biét trung binh trong linh vuc ¢6 thé hiéu ring, ciing véi cic
vi du dugc mo ta trong cac phuong 4n thuc hién dugce boc 10 trong ban mo ta,
cac khéi va cic budce ciia thudt toan c6 thé dugc trién khai bing phan cting dién
tir hodc t6 hop cia phdn mém mdy tinh va phan cing dién tir. Liéu céc chirc ning
c¢6 duoc thuc hién bang phan cimg hoic phin mém tly thudc vao cac tng dung
cu thé va cac diéu kién rang budc thiét ké cua cac giai phap k¥ thuat. Nguoi c6
hiéu biét trung binh trong linh vue ¢ thé st dung cac phuong phap khac nhau
d8 thuc hién céc chirc ning duge mo ta cho mdi tmg dung cu thé, nhung khong
nén xem rang viéc trién khai vurot qua pham vi cia sang ché.

Nguoi 6 hiéu biét trung binh trong linh vuc c6 thé hiéu ro rang, dé mo ta
ngén gon va thuén tién, d6i v6i qua trinh lam viéc chi tiét cia hé théng, thiét bi,
va khdi néu trén, tham khao qua trinh twong Ung & cac phuong an thyc hién
phuong phéap néu trén, va cc chi tiét khong duge mo ta & day.

Theo mdt s6 phuong 4n thuc hién sang ché, nén hiéu ring hé théng, thiét b1
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va phuong phép dugc boc 10 ¢ thé duogc trién khai theo céc cach khac. Chéng
han, thiét bi duge mo ta theo phuong 4n thyuc hién chi 1a vi du. Chéng han, viéc
phén chia thanh cac khéi chi 1a phan chia chirc nang logic va c6 thé 12 phén chia
khac theo trién khai thue. Chfmg han, cac khdi hodc cac thanh phr?m c6 thé dugce
két hop hodc tich hop vao hé théng khac, hoac mot sb du hiéu ¢ thé duoc bo
qua hbac khong thé duge thué hién. Ngoai ra, cac ghép nbi 14n nhau dugc hién
thi hodc d& cap hoic cac ghép nbi truc tiép hodc cic két ndi truyén thong cé thé
duoc trién khai nho st dung mot sb giao dién. Cac ghép nbi gian tiép hodc cac
két ndi truyén thong gifta cac thiét bi hodc cac khdi c6 thé dugc trién khai & dang
dién tir, co khi, hodc cac dang khéc.

Céc khdi duroc mé ta dusi dang cée phn riéng r& ¢6 thé hodc khong thé riéng
r& v& mit vat ly, va cac phén duoc hién thi duéi dang cac khéi c6 thé hoic khong
thé 12 cac khéi vat 1y, c6 thé dugc dat & mot vi tri, hodc c6 thé dugc phén tén trén
cac khbi mang. Mot sb hoiic tAt ca céc khéi c6 thé duge lua chon dua trén céc
yéu cdu thuc dé dat duge cdc muc dich cua céc giai phap theo cac phuong 4n
thuc hién.

Ngoai ra, cac khéi chirc ning theo cac phuong an thuc hién sang ché c6 thé
duogc tich hop vao mot khéi xtr 1y, hodc mdi khéi c6 thé ton tai doc 1ap vé mit
vit 1y, hoic hai hodc nhidu khéi dugc tich hgp vao mot khoi.

Khi cac chtic ndng dugce trién khai & dang khéi chirc ning phin mém va dugc
béan hodc st dung 1am san pham doc 1ap, cac chirc nang co thé duoc luu trit trong
vat luu trir may tinh doc duge. Dya trén hiéu biét nay, cac giai phap k¥ thuét cia
sang ché vé co ban, hodc mot phin déng gép vao giai phap k¥ thuat da biét, hoic
mot sb giai phap k¥ thuét c6 thé dugc trién khai & dang san phim phan mém.
San phdm phin mém may tinh dugc luu trir trong vat luu trit, va bao gbm vai
lénh d& ra 1énh may tinh (c6 thé 13 mdy tinh c4 nhan, mdy chu, thiét bi mang,
ho#c trong tu) thuc hién tAt ca hodc mot sd budc clia cac phuong phap duge mod
ta theo cac phuong an thuc hién sing ché. Vat luu trf néu trén bao gdm: phuong
tién bat ky ¢6 thé luu trt ma chuong trinh, ching han 6 nhé nhanh USB, dia cting
thao dugc, ROM, RAM, dia tir, hodc dia quang.

Phan mo ta néu trén chi 14 céc trién khai cu thé clia sang ché, ma khong nham
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gi6i han pham vi bao hd ciia sang ché. Bién thé hoic thay thé bat ky d& dugc
doan ra bdi ngudi c6 hiéu biét trung binh trong linh vue dugce boc 10 theo sang
ché s& ndm trong pham vi bdo h cla sdng ché. Do vay, pham vi bao hd cua sang

ché s& phu thudc vao pham vi bao hd cua cac diém yéu cau bao hg.
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YEU CAU BAO HQ

1. Phuong phép m4 hoa tin hiéu stereo (dm lap thé) bao gbm cac budc:

thu dugc, dua trén ning lugng tin hiéu duoc downmix (giam sd kénh) va
ndng lugng tin hiéu du cua mdi bang phu trong m bang phu cua khung hién tai
cua tin hiéu stereo, tham s6 ma héa tin hiéu du ctia khung hién tai, trong d6 tham
sd ma hoa tin hiéu du chi bao liéu 6(’) ma hda céc tin hi¢u du cua m bang phuy,
trong d6 céc hé sb phd cia khung hién tai dugc phan chia dé thu dugc n bing
phuy, trong d6 m bang phu la mot phan ctia n bing phy, trong d6 n la sb nguyén
diong 16n hon 1, trong d6 m <n, va trong d6 m 1a sd nguyén duong;

x4c dinh, dua trén tham s& ma hoa tin hiéu du, liéu c6 ma héa céc tin hiéu du;

m3 héa céc tin hiéu du khi xac dinh ma héa céc tin hi€u du; va

tranh ma hoa céc tin hiéu du khi x4c dinh khong hoa céc tin hiéu du.
2. Phuong phép theo diém 1, trong d6 phuong phap con bao gbm cac buéc:

so sanh tham sb ma hoa tin hiéu du v6i ngudng thir nhét dinh trudc, trong d6
ngudng thir nhét dinh truée 16n hon 0 va nhé hon 1;

x4c dinh khong hoéa céc tin hiéu du khi tham s6 ma héa tin hiéu du is nhé hon
hodc bang ngudng thir nhét dinh trude; va

x4c dinh ma hoa céc tin hiéu du khi tham s ma hoa tin hiéu du 16n hon
nguong th nhét dinh truée.
3. Phuong phép theo diém 1, trong d6 phuong phép con bao gbm buéce thu dugce
tham s6 ma héa tin hiéu du dua trén ning lugng tin hiéu dugc downmix, nang
lugng tin hiéu du, va do khuéch dai bién ctia mdi bing trong m bang phuy.
‘4. Phuong phap theo diém 3, trong d6 phuong phap con bao gbm céc buéc:

thu duoc tham s thi nhét dua trén nang lugng tin hiéu dugc downmix, nang
lugng tin hiéu du, va do khuéch dai bién ciia mdi bing trong m bang phy, trong
d6 tham sb thir nhét chi bao mdi quan hé thr nhét gifta ning luong tin hiéu dugc

downmix va ning lugng tin hiéu du cua mdi bing trong m bang phuy;
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thu duoc tham s6 thir hai dua trén ning luong tin hiéu dugc downmix va ning
luong tin hiéu du cia mdi bang trong m bang phuy, trong d6 tham s6 thir hai chi
bao mbi quan hé tht hai giira tbng ning lugng thi nhit va tdng nang lugng thir
hai, trong do tbng ning lugng thir nhét 13 tdng cia ning lugng tin hiéu du va
ning luong tin hiéu dugc downmix ctia m béng phu, trong 46 tdng ning luong
thtr hai 12 tdng ctia héng lugng tin hiéu du thir haivvé ning lugng tin hiéu dugc
downmix thit hai cia m bing phu thi hai trong tin hiéu mién tan s cia khung
dung truéce ciia khung hién tai, va trong d6 m bang phu c6 cac s6 chi sb bang phu
gibng nhu m bing phy thi hai; va

thu duoc tham s& ma héa tin hiéu du dya trén tham s6 thir nhét, tham s6 thi
hai, va tham sb 1am muot dai han thir nhét cta khung dimg trude.
5. Phuong phéap theo diém 4, trong d6 tham sd ma héa tin hiéu du 1a tham sb 1am
muot dai han thir hai ctia khung hién tai, trong d6 phwong phép con bao gbm
budc thu dugc tham s 1am muot dai han thir hai st dung cdng thic thir nhét, va
trong d6 cong thire thir nhét 1a:

res dmx ratio It =res_dmx_ratio-a + res_dmx _ratio_lt_prev-(l — ),

trong d6 res dmx_ratio_lt 14 tham s6 1am muot dai han tht hai, trong do6
res_dmx ratio 1a tham s6 thir nhét, trong d6 res_dmxﬂratio_lt _prev la tham sb
lam muot dai han thr nhét, va trong 6 0 <a < 1.
6. Phuong phéap theo diém 4, trong d6 phuong phép con bao gbm cac budc:

thu dugc m tham sé ning lugng dya trén nang luong tin hi¢u duge downmix,
ning luong tin hi¢u du, va do khuéch dai bién ctia mdi bing trong m bang phu,
trong d6 mdi tham sd trong m tham s6 nang luong chi bdo mbi quan hé thir nht,
va trong d6 m tham s6 nang luong va m bang phu bao gdm tuwong g mot - mot;
va

thiét 1ap tham sb ning lugng c6 gié tri 16n nhét trong m tham sb niang luong
duéi dang tham s6 thir nhét.
7. Phuong phap theo didm 6, trong d6 sb chi s6 bang phy cua bang phu thir b 14
b, trong d6 phuong phép con bao gbm thu dugc tham s6 nang lugng thit b cia
bang phu thit b trong m tham sb nang lugng st dung cong thire thir hai, va trong

do6 cong thire thi hai 1a:
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res_dmx_ratio[b] = res_cod_nrg_s[b]/(res_cod_nrg_s[b] + (1 — g(b))-(1 -
g(b)) res_cod nrg m[b] + 1),

trong d6 res_dmx_ratio[b] 1a tham s6 nang luong thitr b, trong d6 b 16n hon
ho#ic bang 0 va nhod hon hodc bang sb chi s6 bing phu 16n nhét dinh truéc, trong
d6 res_cod nrg_s[b] 1a ning luong tin hiéu du cua bang phy thi b, trong d6
res_cod_nrg_m([b] 1 ning luong tin hiéu dugc downmix cua béng phu thr b, va
trong d6 g(b) 12 ham ctia do khuéch dai bién ctia bing phu thit b.
8. Phuong phép theo diém 1, trong d6 phuwong phap con bao gbm cac buéc:

thﬁ duge tham sb thia nhét dya trén ning lugng tin hiéu duge downmix va
ning luong tin hiéu du clia mdi bing trong m bang phu, trong d6 tham sb thur
nhét chi bio mdi quan hé thi nhét gitta ning lugng tin hiéu dugc downmix va
ning luong tin hiéu du ciia mdi bing trong m bang phu;

thu dugc tham sb thir hai dua trén ning luong tin hiéu dugc downmix va nang
lwong tin hiéu du ctia mdi bang trong m bang phy, trong d6 tham s4 thir hai chi
béo mbi quan hé thir hai gitra tdng ning luong thi nhét va tdng ning lugng thir
hai, trong d6 téng ning lugng thir nhét 1 téng cia ning luong tin hiéu du va
ning luong tin hiéu dugc downmix ciia m bing phuy, trong d6 tdng ning lugng
thir hai 12 tong cua ndng luong tin hiéu du tha hai va nang lu:c_mg tin hiéu dugce
downmix thir hai cia m bang phu thir hai trong tin hiéu mién tin sé ctia khung
dtng truée cta khung hién tai, va trong d6 m bang phu c6 cac s6 chi s6 bang phu
gidng nhur m bing phu thit hai; va

thu dugc tham s6 ma hoa tin hiéu du dua trén tham s6 thir nhét, tham sb thir
hai, va tham s 1am muot dai han ctia khung dung trude.
9. Phuong phép theo diém 8, trong d6 phuong phap con bao gbm:

thu dugc m tham sé ning luong dua trén ning lugng tin hiéu duge downmix
va nang luong tin hidu du ctia mdi bang trong m bang phu, trong d6 mdi tham sb
trong m tham s ning lugng chi bao mbi quan hé thir nhét, va trong d6 m tham
s6 nang luong va m bang phu bao gbm trong tmg mot - mot; va

thiét 1ap tham s6 ning lugng c6 gié tri 16n nhét trong m tham s ning lwong

nhu 13 tham sé thit nhét.
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10. Phuong phap theo diém 9, trong d6 s6 chi s bang phu ciia bang phu thr b 1a
b, trong d6 phuong phép con bao gbm budc thu duoc tham sb ning luong thu b
ctia bang phu thir b trong m tham s ning lugng st dung cong thic thit ba, va
trong d6 cong thire thir ba la:

res_dmx ratio[b] =res_cod nrg s[b]/res_cod_nrg_m[b],

trong d6 res_dmx_ratio[b] 12 tham sb ning lugng thit b, trong d6 b 16n hon ‘
" hodc bang 0 va nhé hon hoic bang s chi sé bang phu 16n nhét dinh truée, trong
do res_cod nrg_s[b] la néﬁg lugng tin hi€u du cua bang phu thir b, va trong d6
res_cod nrg m[b] 1a nang lugng tin hi¢u dugc downmix cua bang phu thi b.
11. Thiét bi ma héa tin hiéu stereo bao gém:

bo nhé duoc tao cAu hinh dé Iuu trix c4c 1énh may tinh thyc thi dugce; va

bd x1r 1y ghép nbi v6i bd nho, trong d6 cac 1énh may tinh thyc thi dugc khién
b6 x1t ly duge tao cAu hinh dé:

thu dugc, dua trén ning lrong tin hiéu dugc downmix va nang luong tin hiéu
du cia mdi bang trong m bing phu cta khung hién tai cla tin hiéu stereo, tham
s6 ma hoéa tin hiéu du cta khung hién tai, trong d6 tham s6 ma héa tin hiéu du
chi bao liéu ma hoa céc tin hi¢u du ciia m bang phu, trong d6 m bang phu 12 mét
phén ctia n bang phu, trong d6 n 13 s6 nguyén dwong 16n hon 1, trong d6 m < n, |
va trong d6 m 14 sé nguyén duong;

x4c dinh, dua trén tham sb ma hoa tin hiéu du, liéu c6 ma hoa cac tin hiéu du;

ma hoéa céc tin hiéu du khi xac dinh ma hoa céc tin hiéu du; va

tranh ma héa cac tin hiéu du khi xac dinh khong hda céc tin hiéu du.
12. Thiét bi theo didm 11, trong d6 c4c 1énh may tinh thuc thi duge con khién bo
xir ly dugc tao cdu hinh dé:

5o sanh tham s ma hoa tin hiéu du v6i ngudng thir nhit dinh trudc, trong d6
ngudng thir nhét dinh trude 16n hon 0 va nhé hon 1,0;

f(éc dinh khong héa céc tin hiéu du khi tham sb ma héa tin hiéu du is nhé hon
hoic bing ngudng thir nhét dinh trudc; va

x4c dinh mi hoa cac tin hi€u du khi tham sb ma hoa tin hiéu du 16n hon

ngudng thir nhét dinh trude.
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13. Thiét bi theo diém 11, trong d6 céc 1énh méy tinh thuc thi dugc con khién bo
xur ly duogce tao cAu hinh dé thu dugc tham s m3 hoa tin hiéu du dya trén ning
lugng tin hiéu duge downmix, ndng lugng tin hiéu du, va do khuéch dai bién cua
mdi bing trong m bang phu. |
14. Thiét bi theo diém 13, trong d6 cac 1énh may tinh thuc thi duge con khién
bd x1r ly duge tao cAu hinh dé:

thu dugc tham s6 thtr nhat dya trén nang luong tin hidu duge downmix, ning
luong tin hiéu du, va 4o khuéch dai bién'cﬁa mdi bang trong m bing phu, trong
d6 tham sb thtr nhét chi bdo méi quan hé thir nhét gitta nang lrong tin hiéu duge
downmix va nang lugng tin hiu du cia mdi bang trong m bang phy;

thu dugc tham sb thit hai dua trén ning luong tin hiéu duge downmix va nang
lugng tin hidu du ciia mdi bang trong m bing phuy, trong d6 tham sd tht hai chi
béo mbi quan hé thir hai gitta tbng nang luong thir nhit va tdng ning luong thir
hai, trong d6 téng ning luong thir nhit 13 tdng cta ning luong tin hidu du va
ning lugng tin hiéu dugc downmix trong m béng phu, trong do6 tdng ning luong
thir hai 13 tdng ctia ning luong tin hiu du tht hai va nang lugng tin hiéu dugc
downmix thir hai cia m bang phu thir hai trong tin hi€u mién tn sd cia khung
ding trude cua khung hién tai, va trong d6 m bang phu cé cac s chi s6 bang phu
gidng nhu m bang phu thit hai; va

thu dugc tham sé ma hoa tin hiéu du dua trén tham s6 thir nhét, tham sb tht
hai, va tham 8 1am muot dai han thir nhét ctia khung dimg trude.
15. Thiét bi theo diém 14, trong d6 tham s6 ma hoa tin hiéu du 1 tham sb 1am
muot dai han thir hai ciia khung hién tai, trong d6 cac 1¢nh mdy tinh thuc thi dugc
con khién b6 xi Iy duoc tao cAu hinh dé thu dugc tham sb 1am muot dai han tht
hai st dung cong thirc thir nhét, va trong d6 cong thirc thir nhéat 1a:

res_dmx ratio lt=res dmx ratio-a +res_dmx_ratio_lIt prev-(1—a),

trong d6 res_dmx ratio It 1a tham s6 1am muot dai han thi hai, trong d6
res_dmx ratio 1a tham sb thu nhét, trong d6 res_dmx ratio_lt prev 1a tham sb
lam muot dai han thir nhét, va trong d6 0 <o < 1.
16. Thiét bi theo diém 14, trong d6 cac 1énh méy tinh thuc thi dugc con khién

bd xir ly dugc tao céu hinh dé:
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thu dugc m tham sé ning lugng dua trén ning lugng tin hidu dugc downmix,
ning luong tin hidu du, va d9 khuéch dai bién ciia mdi bang trong m bang phu,
trong d6 mdi tham s trong m tham s6 nang lrgng chi bao mdi quan hé thir nhit,
va trong d6 m tham s ning lwong va m bing phu bao gbm tyong tmg mot - mot;
va thiét 14p tham sb nang luong c6 gia tri 16n nhét trong m tham sé nang luong
duéi dang tham s thir nhét.
17. Thiét b theo diém 16, trong d6 sé chi s6 bang phu ciia bing phu thir b 13 b,
trong d6 cac 1énh may tinh thyuc thi dugc con khién bo 2& ly duogc tao cu hinh
dé thu dugc tham sb niang luong thit b ciia bang phﬁ thir b trong m tham s6 ning
luong st dung cong thirc thir hai, va trong d6 cong thire thir hai la:

res_dmx ratio[b] = res_cod nrg_s[b]/(res cod nrg s[b] + (1 — g(b))-(1 —
g(b)) res_cod nrg_m[b] + 1),

trong d6 res_dmx_ratio[b] 12 tham s ning luong thi b, trong d6 b 16n hon
hodc bang 0 va nhé hon hodc bing sb chi s6 bang phu 16n nhat dinh trudc, trong
do res cod nrg s[b] 1a ning lugng tin hi¢u du cua bang phu tha b, trong do
res_cod nrg m[b] 14 ning lugng tin hiu dugc downmix ciia bang phu thr b, va
trong d6 g(b) 12 ham ciia d6 khuéch dai bién ciia bang phu thir b.
18. Thiét bi theo diém 11, trong d6 cac 1énh may tinh thuc thi dugc con khién
bd x1r ly duogc tao cAu hinh dé:

thu dugce tham sd thir nhat dua trén nang lugng tin hiéu dugc downmix va
nang luong tin hidu du cia mdi bing trong m bing phu, trong d6 tham sb thir
nhét chi bao mbi quan hé thir nhat gitta nang lugng tin hiéu dugc downmix va

ning luong tin hiéu du cia mdi bing trong m bang phuy;
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thu duoc tham sb thir hai dua trén ning luong tin hiéu duge downmix va nang
luong tin hiéu du cia mbi bing trong m bang phu, trong d6 tham s6 thir hai chi
bao mdi quan hé thit hai gitta téng nang lwong thir nhat va tbng ning luong thir
hai, trong d6 téng niang lugng thir nhit 13 tdng cua ning luong tin hiéu du va
ning lugng tin hiéu dugc downmix ctia m béng phu, trong do téng niang luong
thtr hai 12 tdng cta ning luong tin hiéu du thit hai va ning lugng tin hiéu dugce
downmix thir hai cia m bang phu thir hai trong tin hiéu mién tan s6 cta khung
ding trudce cia khung hién tai, va trong d6 m bang phu c6 cac s chi sb Béng phu
gidng nhur m bing phu th hai; va |

thu duge tham s6 ma hoa tin hiéu du dya trén tham s6 thir nhét, tham sb tht
hai, va tham s6 1am muot dai han ciia khung ding trude.
19. Thiét bi theo diém 18, trong d6 cac 1énh may tinh thuc thi dugc con khién
b x1r ly dugc tao cAu hinh dé:

thu dugc m tham sb ning luong dya trén ning lugng tin hiéu duge downmix
va ning lugng tin hiéu du ciia mdi bang trong m bang phy, trong d6 mdi tham s6
trong m tham sd ning luong chi bao mdi quan hé thir nhét, va trong 46 m tham
s6 ning luong va m bing phu bao gdm tuong rng mot - mot; va

thiét 1ap tham sb nang luong c6 gia tri 16n nhét trong m tham sb nang luong
bang tham s thir nhit.
20. Thiét bi theo didm 19, trong d6 sb chi s6 bang phu ciia bang phu thit b 1a b,
trong d6 cac 1énh may tinh thyc thi dugc con khién bd xtt Iy duoc tao céu hinh
dé thu duoc tham sb nang lugng thir b clia bang phu thir b trong m tham s ning
lugng st dung cong thitc thi ba, va trong d6 cong thirc thir ba la:

res_dmx_ratio[B] =res_cod nrg_s[b]/res_cod nrg m[b],

trong d6 res_dmx ratio[b] la tham sb ning lugng thi b, trong d6 b 16n hon
ho#c bing 0 va thé hon hoic bang sd chi s6 bang phu 16n nhét dinh trude, trong
d6 res_cod_nrg_s[b] 1a ning luong tin hiéu du cia bing phu thir b, va trong do6

res_cod nrg_m[b] la nang lugng tin hiéu dugc downmix cia bing phu thir b.
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101: Bién d6i tin hidu stereo mién
thivi gian thanh tin hidu stereo micn
tén 56

A4
102: Trich xujt tham sé stereo mién

tan s6 frong mién fan sG

v

pd

106: M4 héa tham s6
stereo mién tan s dé

1'(}3 :'}"hzrc hién mr iy Eiomfm}x frén thu duoc tham s& ma
tin hitu stereo micn tén s6 d¢ thzz hoa, va viét tham s6 ma
df{gc tin hidu dwoc downmix va tin hoa vao dong bit duge
higu du md hoa
A v

104: M4 hoa tin hidu duoc 105: M4 héa tin hiu du

downmix dé thu dwoe dé thu duoc tham sé ma

tham s6 ma hoa, va viét hoa, va viét tham s6 ma

tham s6 ma héa vao dong hoa vao dong bit duwge ma

bit dirgc mi hoa hoa

A4

107: Ghép kénh dong bit

Fig.4
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201: Thye hién phan tich mién thdi gian trén
tin hiéu stereo, va trich xuat tham sb stereo

mién thoi gian

L 4

202: Bién ddi tin hifu stereo mién thoi
gian thanh tin hiu stereo mién an s6

4
203: Trich xuét tham sé stereo mién tin

sb trong mién tan b

X

207: M3 héa tham s6 stereo

.
204: Thirc hién x@ Iy downmix trén micn tan so de thu duge
tin hidu stereo midn thn sb dé thu tham s0 md héa, va viet
duoe tin hidu duge downmix va tin tham s6 ma héa vong dong
hidu du bit duge mi hda

¥ .

205: M3 hoa tin hidu duge 206: M2 héa tin hisu du dé

downmix & thu dwoc tham thu dwoc tham sb ma héa, va
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Fig.5
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Xac dinh tham sb ma héa tin hidu dw cia khung hién tai cia tin hidu sterec dya
trén ning lrong tin hidu dwge downmix va ning hirgng tin hiéu dw cia mbi bing
trong M bing phu ciia khung hién tai, trong 46 tham s6 ma hoa tin hiéu dur ciia
khung hién tai duoc st dung dé chi bdo liéu cé ma héa céc tin hidu dr cia M
bang phy, M bang phu 13 it nhit mot s6 bing trong N bang phy, N 14 s6 nguyén
drong 16n hon 1, M==N, va M 14 s nguyén duong

Xéc dinh, dia trén tham so mé héa tin hidu dw cia khung hién tai, liéu céd ma
héa cdce tin hidu dir cia M bing phy cta khung hiéa tai

Fry

k]
e

N
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401 Thye hién tignx@ ¥ mzen thdi gian trén tin hidu mién thai gian
kénh bén trdi v tin hiéu mién thdi gian kénh béa phai

¥

402: Thirc hién phan tich mxeﬂ thvi gian trén tin hidu mién thoi gian
kénh bén trdi va tin hi¢u mién thoi gian kénh bén phai thu droc tidn

x Iy mién thoi gian
¥

403 Thc hién bién dbi thdi gian - thn sb trén tin hiéu mién thét glan
kénh bén trai va tin hidu mién thi sian kénh bén phai thn durge-qua
tidn x& Iy midn thor pian, Cte thu duirge tin hidu mién fan 56 kéah bén
41 v tin hidu midn thn s& kénh bénphal

+

404- Xic dinh tham 86 ITD, vA mi hoa tham s6 ITD duge xéde dinh

3

405: Thye hién didu chinh dich théi gian tréa tin hidu mién tan 56
bén tréi va tin hidy mién tan s kéah ben phai dya trén tham s6 ITD

¥

406: Tinh toan tham sb sterec miéa taﬂ sb khdc dya trén tin hiéa
mién thn s& kénh bén tri vi tin hiéu mién thn 56 kénh bén phai thu
duge qua didu chinh dich thot gian, vA ma hoa tham so stereo mién

thn 56 khac
v

407: Xdc dinh, & N bing phy duge bao gbm tmng tin hidu mién tin
s& cia kimng hidn tai. M bang phy théa man didu kién dinh trade

v

408: Tinh todn, dypa trén tin hiéu hién thn sb kénh bén irdi vA tin hide
mién thn'sd kénh bén phai thu duoe qua didu chinh dich thoi gian, cic
tin hiéu duge downmix vi cdc tin hiéu dw cdia cac bing phy théa min
dién kién dinh trzde

v

409: Xdc dinh tham s6 ma héa tin hiéu dw dya trén ning hrong tin
hiéu dugc downmix vé ning hegng tin higu du ca cdc bing phy thoa
miin dicu kién dinh trudc

h 4

410: Xdc dinh, dira frén tham 56 mi hoa tin hidu dw, liéu tin hiéu du
ciia mdi bing trong M bang phy cia khung hién tai cin duoc mi héa

I
v ¥

410: MA hoa, dua trén tham s&
ma héa tin hiduy due, tin hiéy
duoc downmix ciia mdi bing
phy thoa man didu kién dinh
fruroe

Fig.7

-71-

411: M hoa, dyra trén tham s6 mi
hoa tin hidu du tin hidu Guge
downmix va tin hiéu dir cia mbi
bang phy thoa mén didu kién dinh
frisce




41913

7/7

Thiét bi 500

Médun xac dinh thi nhat 501
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Fig.8
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Bo xit 1y 602

Fig.9
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