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(57) Sang ché€ dé cap dén phuong phép va thiét bi du bdo tin hiéu kich thich bang
cao. Phuong phdp nay gém cédc budc: thu thap, theo dong bit bang thdp nhan
duoc, nhém céc tham s6 tdn s6 phd dugc sdp x€p theo thit tu tdn sd, trong d6 cdc
tham s6 tdn s6 phd gom cic tham s& tdn s6 phd dudng truyén (line spectral
frequency - LSF) bang thdp hodc cdc tham s6 tan s& phd trd nap (immittance
spectral frequency - ISF) bang thap; d6i v6i nhém céc tham s6 tdn s6 pho, tinh
toan hiéu s6 tham s6 tan s6 phd (102) giita cit hai tham s& tdn s6 phd ma c6 cling
khoang vi trf & mot s6 hodc tit ca cac tham s6 tdn s6 phd; thu thap hiéu s6 tham
s6 tin s6 phd nho nhat (103) tlt cdc hiéu s6 tham s6 tdn s6 phé dugc tinh todn;
x4c dinh, theo bin (ngin) tdn s6 tuong Ung v6i hiéu s& tham s tdn s6 phd nhd
nhét, bin tdn s6 bat ddu (104) d€ dy bdo tin hiéu kich thich bang cao tir bang
thap; va du béo tin hiéu kich thich bang cao (105) tir bang thip theo bin tan s
bat ddu. Bing céch trién khai cdc phuong 4n thyc hién sdng ché, tin hiéu kich
thich bang cao c¢6 thé dugc du bdo t6t hon, nhd d6 cai thién hiéu niang cua tin
hi¢u kich thich bang cao.
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Linh viee ky thudt dwoc dé cap
Séang ché lién quan dén linh vuc céc cong nghé truyén thong, va cu thé

13, dén phuong phap va thiét bi du béo tin hiéu kich thich bang cao.

Tinh trang ky thudt ciia sang ché

Do yéu cdu v6i chit luong dich vu thoai ngay cang ting cao trong
truyén thong hién dai, du 4n hop tac thé hé thir ba (The 3rd Generation
Partnership Project, 3GPP) d& xuét codec (code/decode — ma héa/giai ma)
thoai biang rong da tdc do thich tmg (Adaptive Multi-Rate Wideband,
AMR-WB). Codec thoai AMR-WB cé uu diém nhu chit luong tai tao
thoai cao, téc d6 ma hoéa trung binh thép, va tu thich tng tét, va 12 hé
théng m3 héa thoai thir nhét c6 thé duoc sir dung ddng thoi cho cac dich
vu khong déy va hitu tuyén trong lich sir truyén thong. Khi tmg dung thuc
té, & phia by giai ma cta codec thoai AMR-WB, sau khi nhan dong bit
bing thip duoc giri béi bd ma hoa, bd giai mi c6 thé giai m3 dong bit
bang thdp dé thu dugc hé s6 dy bio tuyén tinh bing thip (Linear
Predictiion Coefficient, LPC), va du bao hé s6 LPC bang rong hoac bang
cao bang cach st dung hé s6 LPC bing thip. Ngoai ra, bd giai mi cb thé
sir dung nhifu nglu nhién 13m tin hiéu kich thich bing cao, va téng hop
tin hiéu bang cao bang cach sir dung hé sé LPC bing cao hodc biang rong
va tin hiéu kich thich bang cao.

Tuy nhién, trong thuc t&, mic du tin hiéu bing cao c6 thé dugc téng
hop béng cich st dung nhiéu ngiu nhién ma dugc sir dung 1am tin higu
kich thich bing cao va hé s6 LPC bing cao hoic bang rong, do nhiéu
ngau nhién thudng khac nhiu véi tin higu kich thi’ch bing cao ban dau,

hiéu ning cua tin hiéu kich thich bing cao twong d6i kém, anh huéng
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nhiéu hiéu ning cua tin hiéu bang cao dugc tong hop.

Ban chat ky thuit ciia sing ché

Cac phuong 4n thyc hién sang ché boc 16 phuong phép va thiét bi du
béo tin hidu kich thich bang cao, c6 thé dur béo t6t hon tin higu kich thich
bing cao, nhd d6 cai thién hiéu nang cia tin hi¢u kich thich bang cao.

Khia canh thir nhét theo cac phuong 4n thuc hién sing ché boc 16
phuong phép du bio tin hiéu kich thich bang cao, gom:

thu thép, theo dong bit bing thip nhan dugc, nhém céc tham sb tan sb
phd dugc sép xép theo thir tu tin sb, trong d6 cac tham sb tan sé phd gdm
c4c tham sb phd tan s6 duong truyén (Line Spectrum Frequency, LSF)
bang thip hoic cic tham s6 tAn s6 phd tr& nap (Immittance Spectral
Frequencies, ISF) bang thap;

d6i véi nhém céc tham sb tan sb phé, tinh toan hidu s6 tham s tan sb
phé giita ctr hai tham sb tan s6 phd ma cb cung khoang vi tri & mot s6
hoic tht ca c4c tham sb tin sb phd;

thu thap hiéu s tham s6 tan sé phd nhé nhét tir cic hiéu sb tham sé
tan sb phé duoc tinh toan;

x4c dinh, theo bin (ngin) tan sé twong tmg véi higu s6 tham sb tan sb
phd nho nhét, bin tan s bat dau ¢ dy bao tin hiéu kich thich bang cao tir
bang thap; va

du béo tin hidu kich thich bang cao tir bing thip theo bin tin s6 bit
dau.

Theo cach thirc tridn khai kha thi thir nhét cua khia canh thir nhit cia
cac phuong an thuc hién sang ché, thu thap, theo dong bit bing thdp nhan
duoc, nhdm céc tham s6 tAn s6 phd duoc sip xép theo thir tu tin sb gdm:

giai m3 dong bit bang thip nhan dugc, dé thu thap nhém céc tham sd
tan sb phé duoc sép xép theo thit tu tin sd; hodic

gi4i md dong bit bang thip nhan dugc, dé thu thap tin hiéu bing thip,
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va tinh toan, theo tin hiéu bing thip, nhém cac tham sé tin sé phd duoc
sap xép theo thi tur tn sb.

Dua vao cach thuc trién khai kha thi thir nh4t cia khia canh thir nhét
ctia cac phuong an thuc hién sang ché, theo cach thirc trién khai kha thi
thir hai ctia khia canh thir nhét ctia cac phuong an thuc hién sang ché, néu
nhém céc tham sb tin sé phd dugc sép xép theo thir tir tan s6 thu dugc
béang cach giai ma dong bit bang thip nhin dugc, phwong phép con gdm:

giai ma dong bit biang thip nhan duoc, dé thu thap tin hidu kich thich
bang thip; va

viéc du béo tin hiéu kich thich bing cao tir bing thip theo bin tan sb
bét dau gdm:

Iira chon, tir tin hiéu kich thich bing thép, bing tan sé c6 bing thong
dinh trudc 1am tin hidu kich thich bing cao theo bin tin sb bit déu.

Dua vao cach thic trién khai kha thi thir hai cta khia canh thi nhét
clia cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thir ba cua khia canh thir nh4t cta cac phuong 4n thuc hién sang ché,
phuong phép con gbém:

bién dbi cac tham sb tin s6 phd thu dugc bang cach giai ma thanh cac
hé s6 LPC bing thip;

tdng hop tin hiéu bang thip bing céch sir dung céc hé sé LPC bing
thap va tin hiéu kich thich bing thip;

du béo cac hé s LPC bang rong hodc bang cao theo cac hé s6 LPC
bang thép; |

tdng hop tin hiéu bing cao bing cach sir dung tin hiéu kich thich bang
cao va cac hé s6 LPC bing rong hodic bing cao; va

két hop tin hiéu bing thip véi tin hiéu bing cao, dé thu thép tin hiéu
bang rong.

Dua vao cach thiic trién khai kha thi thit hai ciia khia canh thir nhat

clia cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
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thir tu cia khia canh thir nhét cia cic phuong 4n thyc hién sing ché,
phuong phép con gdm:

bién ddi cac tham sb tin sd phd thu dugc bing cach gidi ma sang cac
hé s& LPC bang thép;

tdng hop tin hiéu bing thip bang cach st dung cic hé s6 LPC bing
thap va tin hiéu kich thich bang thap;

du bao duong bao bang cao theo tin hiéu bang thap;

tdng hop tin hiéu biang cao bang cach sir dung tin hi¢u kich thich bing
cao va duong bao bang cao; va

két hop tin hiéu bing thip véi tin hidu bing cao, ¢ thu thap tin hiéu
bang rong.

Dua vao cach thirc trién khai kha thi thir nhét cia khia canh thi nhét
ctia cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thtt nim cda khia canh thir nht cua cac phuong an thuc hién sang ché,
néu tin hiéu bang thip thu dwoc bing cich giai md dong bit biang thip
nhan duoc, va nhém cdc tham sb tin s6 phd dugc sép xép theo thir tur tan
s6 dugc tinh toan theo tin hiéu bing thip, du bao tin hidu kich thich bing
cao tir bang thip theo bin tin s bt diu gdm:

xt 1y tin hiéu bang thip bing cach sir dung bd loc phan tich LPC, dé
thu thp tin hiéu kich thich bing thép; va

lua chon, tir tin hiéu kich thich bing thip, bing tin sé c6 bing théng
dinh trudce 1am tin hiéu kich thich bing cao theo bin tin sé bét dau.

Dua vio céch thirc trién khai kha thi thi nim cta khia canh tha nhét
clia cac phuong 4n thyc hién sang ché, theo cach thirc trién khai kha thi
thir su cua khia canh thir nhit theo cic phuong 4n thyuc hién sang ché,
phwong phép con gém:

bién dbi cac tham sb tin sb phé dugc tinh toan thanh cic hé sé LPC
bang thép;

du bao cac hé s6 LPC biang rong hoidc bing cao theo cac hé s6 LPC
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bang thép;

tdng hop tin hiéu bing cao biang cach sir dung tin hiéu kich thich bing
cao va céc hé s6 LPC bing rong hoic biang cao; va

két hop tin hiéu bing thip véi tin hiéu bang cao, dé thu thap tin hidu
bang rong.

Dua vao céch thirc trién khai kha thi thtt nim cta khia canh thir nhét
cta céc phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thir bay cua khia canh thir nhit theo céc phuong 4n thyuc hién séng ché,
phuong phép con gdm: |

du béo dudng bao bing cao theo tin hiéu bing thap;

tdng hop tin hiéu bing cao biang cach sir dung tin hiéu kich thich bang
cao va duong bao bang cao; va

két hop tin hiéu bang thip v&i tin hiéu bing cao, dé thu thap tin hidu
bang rong.

Dua vio khia canh thir nhét theo cac phuong 4an thyc hién sing ché
hoiic cach thirc bat ky trong cach thirc trién khai kha thi tir thir nhat d¢én
thit bay cua khia canh thir nht theo céc phuong an thyuc hién séng ché,
theo cach thirc trién khai kha thi thit tdm cta khia canh thir nhét cta cic
phuong an thuc hién sang ché, ctr hai tham s6 tin s6 phd ma c6 clng
khoang vi tri gdm ctr hai tham éc") tin s6 phd lién k& hoic ctr hai tham s
thn s6 phd cach nhau cing sb lwrong tham s6 phé tan sb.

Khia canh thir hai theo cac phuong an thuc hién sang ché boc 16 thiét
bi du béo tin hiéu kich thich bing cao, gbm:

khéi thu thap thir nhét, dugc ciu hinh @ thu thap, theo dong bit bing
thip nhan duogc, nhém cac tham s tin s6 phd dugc sip xép theo thir tu
tAn sb, trong d6 cac tham s tin s6 phd gdm cac tham sé LSF bing thip
hodic cac tham sb ISF bing thip;

khéi tinh toan, duogc ciu hinh dé: d6i véi nhém cac tham s6 tan s phé

duoc thu thap béi khdi thu thap thi nhét, tinh toan hiéu sb tham sb tan s6
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phd giira ctr hai tham s6 tan sé phd ma c6 cing khoang vi tri & mét s6
hodic tit ca cac tham sb tin s6 phd;

khéi thu thap thir hai, dugc cAu hinh dé thu thap hidu sb tham sb tan sb
phd nho nhét tir cac hiéu sb tham sb tin s6 phd dugc tinh toan béi khdi
tinh toan;

khéi x4c dinh bin tAn sb bit dau, duoc cAu hinh dé x4c dinh, theo bin
thn sb twong tmg véi hiéu sé tham s6 tan sé phd nhé nhét duoc thu thap
b6i khéi thu thap thir hai, bin tin s6 bit diu dé dy bao tin hidu kich thich
bang cao tir bing thip; va

khéi dyu bao kich thich bing cao, dwoc cdu hinh dé du bao tin hiéu
kich thich bang cao tir bing thip theo bin tin sd bt diu dugc xac dinh
b khéi xéc dinh bin tin sb bét diu.

Theo céch thirc trién khai kha thi thir nhit cta khia canh thir hai theo
céc phuong an thuc hién sang ché, khéi thu thap thir nhit duoc céu hinh
cu thé @& giai m3 dong bit biang thip nhan duoc, dé thu thap nhém céc
tham sb tin s6 phd dugc sip xép theo thir tu tan sd; hodc dugc c4u hinh
cu thé dé giai m3 dong bit bang thip nhan duoc, @ thu thap tin hiéu bang
thép, va tinh todn, theo tin hiéu bing thip, nhém cac tham sb tin sb phd
dugce sép xép theo thir tu tn sb.

Dua vio céch thirc tridn khai kha thi thir nhit cta khia canh thir hai
theo cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thir hai ctia khia canh thi hai theo cic phuong 4n thyuc hién sang ché, néu
khéi thu thap thir nhit duoc ciu hinh cu thé dé giai ma dong bit bang thap
nhan dugc, dé thu thap nhém cac tham sb tan s6 phd dugc sip xép theo
thir t tin s8, thiét bj con gdm:

khéi giai ma, dugc cdu hinh dé giai m3 dong bit bang thp nhan duoc,
dé thu thap tin hiéu kich thich bang thip; va

khéi du béo kich thich bing cao dugc ciu hinh cu thé dé Iira chon, tir

tin hiéu kich thich bang thip thu dwoc bdi khéi giai ma, bing tin sb c6
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bang thong dinh trude 1am tin hiéu kich thich biang cao theo bin tin s6 bt
d4u duge xac dinh béi khéi xac dinh bin tin sb bét dau.

Dua vao céch thirc trién khai kha thi thir hai cta khia canh thi hai theo
céc phwong 4n thuc hién sang ché, theo cach thirc trién khai kha thi thir
ba cta khia canh thr hai theo cac phuong an thuc hién sang ché, thiét bi
con goém:

khéi bién dbi thir nhit, duge cAu hinh dé bién ddi céc tham sb tan sb
phd thu dugc bing cach giai m3 boi khéi thu thap thir nhat sang cac hé s6
LPC bing thép; |

khéi téng hop tin hiéu bang thip thtr nhét, dugc cAu hinh dé tong hop
cic hé s6 LPC bang thip thu dugc nhd bién ddi béi khéi bién d6i thir nhat
va tin hiéu kich thich bing thip thu dugc boi khdi giai ma thanh tin hidu
bang thép;

khéi du bao hé s LPC thi nhat, duge cau hinh @€ du bao céc hé s6
LPC bang rong hodc bing cao theo cic hé sé LPC bing thap thu duogc
nhd bién ddi boi khdi bién ddi thir nhat;

khéi tdng hop tin hiéu bing cao thi nhit, dugc ciu hinh dé téng hop
tin hiéu bing cao bang cach sir dung tin hiéu kich thich bing cao dugc
lwa chon béi khéi du béo kich thich biang cao va cac hé sé LPC bing rong
ho#c bing cao dugc du bao boi khdi du béo hé sé LPC thtr hhét; va

khéi tdng hop tin hiéu bing rong thir nhét, dwoc ciu hinh & két hop
tin hiéu bang thip duogc tbng hop bing khéi tong hop tin hiéu bing thip
thir nhit véi tin hiéu bing cao dugc tong hqp bang khéi téng hop tin hiéu
bang cao thir nhét, dé thu thap tin hiéu bing rong.

Dua vao cach thirc trién khai kha thi thir hai ctia khia canh thi hai theo
céc phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi thi tu
cua khia canh thir hai theo cac phuong an thuc hién sang ché, thiét bi con
gbm:

khoi bién d6i thir hai, dugc cau hinh d€ bién doi cac tham so tan so
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phé thu duoc bang cach giai ma béi khdi thu thap thir nhét sang cac hé sb
LPC bing thap;

khéi téng hop tin hiéu bing thip tht hai, dugc ciu hinh dé téng hop
céc hé sb LPC bing thip thu dugc nhd bién dbi boi khéi bién ddi thir hai
va tin hiéu kich thich bing thip thu duoc bsi khéi gii ma thanh tin hiéu
bang thép;

khéi dy bao dudng bao bing cao thir nhit, dugc cdu hinh d& du béo
dudng bao bing cao theo tin hiéu bing thip duoc téng hop biang khdi
téng hop tin hidu bang thip thir hai;

khéi tdng hop tin hiéu bing cao thir hai, d&qc c4u hinh dé téng hop tin
hiéu béng cao bang cach sir dung tin hiéu kich thich bang cao dugc lya
chon béi khéi du bao kich thich bing cao va dudng bao bing cao dugc du
béo béi khéi dy bao dudng bao bing cao thir nhit; va

khéi téng hop tin hidu bing rong thir hai, duoc ciu hinh dé két hop tin
hiéu bing thip dugc tdng hop bing khéi tong hop tin hiéu bing thip thir
hai véi tin hiéu bing cao dugc tdng hop bang khdi tdng hop tin hiéu bing
cao thir hai, dé thu thap tin hiéu bang rong.

Dua vao cach thirc trién khai kha thi thir nhat cia khia canh thir hai
theo céc phuong én thuc hién sang ché, theo céch thirc trién khai kha thi
thr ndm cua khia canh thir hai theo cac phuong an thyc hién sang ché,.
néu khéi thu thap thir nhit duoc ciu hinh cu thé dé giai ma dong bit bing
thip nhan duoc, dé thu thép tin hiéu bing thip, va tinh toan, theo tin hiéu
bang thip, nhém céc tham s tin s6 phd duoc sép xép theo thir tur tan sb,
khéi du bao kich thich bing cao dwoc cdu hinh cu thé dé xir 1y tin hiéu
bang thip bang cach st dung bd loc phan tich LPC, dé thu thap tin hiéu
kich thich bang thip, va liwa chon, tir tin hiéu kich thich bang thip, bing
tn s c6 bang thong dinh trudc 1am tin hidu kich thich bing cao theo bin
tan s6 bit ddu dugc xac dinh bai khéi x4c dinh bin tin sb bat dau.

Dua vao cach thirc trién khai kha thi th& nim cta khia canh thi hai
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theo cac phuong 4n thuc hién sang ché, theo cach thic trién khai kha thi
thtr squ cua khia canh th hai theo cidc phuong an thuc hién sang ché,
thiét bj con gdm:

khéi bién dbi thu ba, dugc cAu hinh dé bién dbi cac tham sb tin s6 phd
dugc tinh toan duge thu thap béi khéi thu thap tha nhit sang cac hé s6
LPC bing thip;

khdi du béo hé sé LPC thir hai, dugc cAu hinh dé du bao céc hé sb
LPC bing rong ho#c bang cao theo cac hé s6 LPC bang thip thu duoc
nhd bién dbi bai khéi bién d6i thu ba;

khéi tdng hop tin hiéu bang cao thir ba, dugc ciu hinh ¢ tong hop tin
hiéu bing cao bang cach sir dung tin hidu kich thich bing cao dugc lya
chon béi khéi du bao kich thich bing cao va cac hé sé LPC bing rong
hodc bang cao dugc du bao béi khdi du bao hé s6 LPC thit hai; va

khéi tdng hop tin hidu bang rong thir ba, dugc cAu hinh dé két hop tin
hiéu bang thip thu dugc bing cach giai mi béi khéi thu thap thi nhat véi
tin hiéu bang cao duoc tng hop bang khéi tong hop tin hiéu bing cao thir
ba, dé thu thép tin hiéu bang rong.

Dua vao cach thirc trién khai kha thi thir nim cta khia canh tht hai
theo cac phuong an thuc hién sang ché, theo cach thirc trién khai kha thi
thir bay cta khia canh thir hai theo cac phuong 4n thuc hién sang ché,
thiét bj con gom: | |

khéi du bdo dudng bao bing cao thir ba, dugc céu hinh dé du bao
dudng bao bing cao theo tin hiéu bing thip thu dugc bing cach giai ma
béi khdi thu thap thir nhét;

khéi téng hop tin hiéu bing cao thir tu, duge cAu hinh dé tong hop tin
hiéu bang cao bing cach st dung tin hidu kich thich bing cao dugc lua
chon béi khéi du béo kich thich bang cao va dudng bao bing cao duge du
bao bai khdi du bao dudng bao bing cao thit ba; va

khéi téng hop tin hiéu bang rong thir tu, dugc cAu hinh dé két hop tin

-10-
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hiéu bang thap thu duoc bing cich giai ma bai khéi thu thap thi nhat véi
tin hiéu bang cao dugc téng hop bang khdi téng hop tin hidu bing cao thit
tu, dé thu thap tin hiéu bing rong.

Duya vao khia canh thir hai theo cac phuong an thuc hién séng ché
hodc cach thuc bat ky trong cac cach thirc trién khai kha thi tir thir nhét
dén thir bay cia khia canh thir hai theo c4c phuong 4n thuc hién sing ché,
theo cach thirc trién khai kha thi thr tdm cta khia canh thit hai theo céc
phuong an thuc hién sang ché, ctr hai tham s6 tin s6 phd ma c6 clng
khoang vi tri gdm ctr hai tham s tAn sb phd lién ké hoic ctr hai tham sb
tan sb phé c4ch nhau ciing s luong tham s phd tan sd.

Theo cac phuong 4n thuc hién sang ché, sau khi thu thap nhém cic
tham sb tAn sé phd dwoc sép xép theo thir tu tin sb theo dong bit bing
thdp nhan duoc, hiéu s6 tham s tan s6 phd gitra hai tham s phd tan sb
bét ky, c6 cling khoang vi tri, trong nhém ndy cc tham s6 tin sb phé cb
thé duoc tinh toan, va ngoai ra, hiéu s6 tham sb tin sé phé nhé nhét thu
duoc tir cac hiéu s6 tham s6 tin s6 phd dugc tinh todn, trong d6 c4c tham
s6 tan sb phd gdm cac tham s6 LSF bing thip hodc cac tham sb ISF bang
thép, va do vAy, hiéu sb tham sb tin s6 phd nho nhét 13 hidu s6 tham sé
LSF nho nhit hojc hiéu s tham s6 ISF nhé nhét. C6 thé dugc biét theo
quan hé anh xa giira ndng lugng tin hiéu va bin tin sb tuong tmg véi hidu
s6 tham sb LSF hoic hiéu sb tham s6 ISF ma, hiéu s6 tham sd LSF nho
hon hoic hiéu sb tham s ISF chi bao ning lugng tin higu 16n hon, va do
vdy, bin tin sb bit ddu dé du bao tin hiéu kich thich bing cao tir bing
thip dugc xac dinh theo bin thn sb twong tmg véi hiéu sb tham sb tan s6
phé nho nhét (ttc 13, hidu s6 tham s6 LSF nho nhit hodc hiéu sb tham sb
ISF nho nhét), va tin hidu kich thich bing cao duoc du béo tir bang thép
theo bin tin sb bat dAu, c6 thé trién khai du bao tin hiéu kich thich bing
cao ¢6 chit luong mi hoéa tuong dbi tdt, do vay tin higu kich thich bing

cao ¢ thé dugc du bao t6t hon, nho d6 cai thién hi€u qua hi€u ning cua
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tin hiéu kich thich bang cao.

MG ta viin tit cdc hinh vé kém theo

P& mé ta cc giai phap k¥ thuét theo cac phuong 4n thuc hién sing
ché 15 rang hon, phin dudi dy gi6i thidu vén tit cac hinh v& kém theo
cin d& mo6 ta cic phuong 4n thuc hién. RS rang 13, cac hinh v& kém theo
trong phin mé ta dudi day chi thé hién mét sé phuong 4n thyuc hién sang
ché, va ngudi c6 hiéu biéf trung binh trong linh vuc van c6 thé suy ra cac
hinh v& khéc tir cac hinh v& kém theo nay ma khéng can nd luc sang tao.

Fig.1 13 Iuvu db cta phuong phap dy bao tin hiéu kich thich bing cao
theo phuong 4n thuc hién sang ché;

Fig.2 14 so 6 qua trinh du bao tin hiéu kich thich bing cao theo
phuong 4n thuc hién sang ché;

Fig.3 13 so d6 qua trinh khac dy bao tin hiéu kich thich bing cao theo
phwong 4n thuc hién sang ché;

Fig.4 13 so d6 qua trinh khac dy bao tin hiéu kich thich bing cao theo
phuong an thuc hién sang ché; |

Fig.5 1 so d6 qua trinh khac du béo tin hiéu kich thich bang cao theo
phuong an thyc hién sang ché; |

Fig.6 1a lugc dd céu tric cua thiét bi du bao tin hidu kich thich bang
cao theo phuong 4an thuc hién sang ché; |

Fig.7 1a lugc dd chu tric cua thiét bi khac du bao tin hiéu kich thich
bang cao theo phuong 4n thuc hién sang ché;

Fig.8 1a luoc dd céu tric cia thiét bi khac du bao tin hidu kich thich
bing cao theo phuong 4n thyuc hién sang ché;

* Fig.9 1 luoc dd céu tric cta thiét bi khac du bao tin hiéu kich thich

bing cao theo phuong 4n thyuc hién sang ché;

Fig.10 13 luoc dd ciu tric cta thiét bi khac du béo tin hiéu kich thich

bang cao theo phuong 4n thyuc hién sang ché; va
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Fig.11 13 lugc db chu tric ctia bd giai ma theo phuong an thuc hién

sang ché.

M@ ta chi tiét cdc phwong dn thiec hién sdng ché

Phan dudi day mé ta rd rang cac giai phap k¥ thuit theo cic phuong
an thuc hién sang ché c6 dya vao céc hinh v& theo céc phuong an thyuc
hién sang ché. RS rang 13, cac phuong 4n thuc hién duoc mé ta chi 13 mot
s6 thay vi tat ca cac phuong an thuc hién sang ché. T4t ca cac phuong 4n
thye hién khac duoc thu thip boi ngudi ¢ hidu biét trung binh trong linh
vuc dya vao cac phuong an thyc hién sng ché ma khéng can nd luc séng

tao s& ndm trong pham vi bao hd ciia sang ché.

Céc phuong 4n thuc hién sang ché boc 16 phuong phép va thiét bi du
bao tin hiéu kich thich bang cao, c6 thé du béo t6t hon tin hiéu kich thich
bang cao, nho d6 cai thién hiéu nidng cda tin hiéu kich thich bang cao.
Cac phﬁn mo ta chi tiét dugc thyuc hién riéng r& dudi day.

Dura vao Fig.1, Fig.1 12 luu d6 ctia phuong phép du bao tin hiéu kich
thich bing cao theo phuwong 4n thuc hién sang ché. Nhu duoc thé hién
trén Fig.1, phuong phap du béo tin hiéu kich thich bing cao c6 thé gdm
cac budc dudi day:

Budc 101: Thu thép, theo dong bit bing thip nhén dugc, nhém cac
tham s tan sé phé duoc sép xép theo thir tu tan sb, trong d6 cac tham sb
tin s6 phd gdm cac tham s§ LSF bing thip hodc cic tham sé ISF bing
thap.

Theo phuong an thuc hién sang ché, do cic tham s6 tan s6 phd gém
cac tham s6 LSF bing thip hoic céc tham s ISF bang thip, mdi tham sb
LSF bing thip hozc tham sb ISF bing thdp con tuong tmg v6i mot tan sb,
va trong dong bit bang thip, cic tin sb twong tmg vé6i cac tham sé LSF
bang thip hodc cac tham sb ISF bing thip thuong dugc sip xép theo thir

tu ting dan, nhém cac tham s6 tan s6 pho dugc sap x&ép theo thir tu tan s6
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13 nhém céc tham s6 tAn s6 phd dugc sip xép theo thir tur tan sb tuong
{g v&i cac tham s6 tan s6 pho.

Theo phuong an thuc hién sang ché, nhém céc tham sé tin sb phd
duoc sép xép theo thir ty tin s6 c6 thé dugc thu thap bdi bo gidi ma dong
bit biang thip nhan dwgc. Bo giai mi c6 thé 13 bo giai ma trong codec
thoai AMR-WB, hoac cé thé 13 bd giai mi thoai, dong bit bang the"lp bo
giai m3, hodc tuong t loai khac, vén khong bi gii han theo phuong 4n
thuc hién sang ché. B6 giai ma theo phuong 4n thyc hién sang ché c6 thé
gdm it nhit mot bd xir 1y, va bd giai mi cb thé 1am viée dudi sy didu
khién cua it nhat mot bé xir 1y.

Theo phuong an thyc hién, sau khi by giadi ma tiép nhan dong bit bing
thép dugc giri bdi bo ma hda, bd gidi ma trude hét c6 thé giai ma truc tiép
dong bit bing thip duoc giri bdi bd mi héa d& thu thép cc tham sb cap
phd dudng truyén (Linear Spectral Pair, LSP), va sau d6 bién dbi cac
tham sé LSP thanh cac c4c tham s LSF biang thip; hodc bd giai ma trude
hét c6 thé giai ma tryc tiép dong bit bing thdp dugc giri béi bo ma hoéa dé
thu thap cic tham sé cip phd tré khang (Immittance Spectral Pairs, ISP),
va sau d6 bién ddi cac tham s6 ISP thanh cac tham sb ISF bang thép.

Céc qua trinh bién di cu thé trong d6 bo giai ma bién ddi céc tham s
LSP thanh c4c tham sé LSF bang thip, va bd giai mi bién ddi cac tham sb
ISP thanh c4c tham sb ISF bing thip 13 hiéu biét thong thuong cua
chuyén gia trong linh vuc, va khong dugc md ta chi tiét & day theo
phuangénthuclﬁénséngché

Theo phuong an thuc hién sang ché, tham s6 tin s phd ciing c6 thé 13
tham sb chi b4o mién tan s bt ky ctia hé $6 LPC, nhu tham s LSP hoic
tham s& LSF, von khong bi giéi han theo phuong 4n thuc hién sang ché.

Theo phuong an thuc hién khéc, sau khi nhin dong bit bang thip duoc
gui bdi bd ma hoda, bo gidi ma co thé giai ma dong bit bang thap nhan

duoc, @8 thu thap tin hiéu bing thép, va tinh toan, theo tin hiéu bing thap,
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nhém céc tham sb tin s6 phd dugc sép xép theo thi tur tan sb.

Cu thé 13, bd giai m3 c6 thé tinh toan cac hé sé LPC theo tin hiéu bing
thap, va sau d6 bién dbi cac hé sb LPC thanh cic tham sb LSF hoic cac
tham s6 ISF, trong d6 qua trinh tinh toan cu thé trong d6 cac hé s6 LPC
dugc bién d6i thanh cac tham s6 LSF hoic cac tham sb ISF ciing dugc
biét boi chuyén gia trong linh vuc, va cling khéng dugc mé ta chi tiét &
day theo phuong an thuc hién sang ché‘.

Buéc 102: Dbi véi nhém cac tham sb tan sb phd thu dugc, tinh todn
hidu sb tham sb tin s6 phd giita cir hai tham s6 tin sé phd ma c6 cling
khoang vi tri & mot s6 hoc tt ca cac tham s6 tan s phé.

Theo phuong 4n thuc hién séng ché, bd giai ma c6 thé lua chon mot
vai tham sb tAn s6 phd tir nhém céc tham sb tAn sé phd thu dugc, va tinh
toan hidu sb tham sé tAn sb phd giita cir hai tham sd tin sb phd, ma c6
cung khoang vi tri, trong cac tham sd tin sé phd duoc chon. RS rang 13,
theo phuong an thuc hién sang ché, b6 giai ma cb thé lua chon tit ca cac
tham s6 tin sb phd tir nhém cac tham sbé tin s phd thu duge, va tinh todn
hidu sb tham sb tin s phd gitra cir hai tham sb tin s6 phd, ma ¢ clng
khoang vi tri, & tAt ca cac tham sd tin sb phé duoc chon. Noi theo cach

khac, mét s6 hodc tat ca cac tham s6 tan s phé 1a cac tham sb tAn sb phé
| trong nhém céc tham sé tin s6 pho thu dugc.

Theo phuong 4n thuc hién sang ché, sau khi bd giai mi thu thap nhém
c4c tham sb tan sb phd (ttc 13, cac tham s6 LSF bing thap hoic cac tham
s6 ISF bang thip) dugc sip xép theo thir tur tin s6, bd giai ma c6 thé tinh
toan, d6i véi nhom céc tham sb tin sb phd thu dugc niy, hidu s tham sb
thn s phd gifta cir hai tham sb tan sb phé, co cung khoang vi tri, trong
* (m6t s hoic tit ca) nhom cac tham s6 tan sb nay.

Theo phuong an thuc hién, cr hai tham sd tin s6 phd ma c6 cing
khoang vi tri gdm ctr hai tham s6 tan s§ phd c6 cac vi tri lién k&, ching

han, c6 thé 12 ct hai tham s LSF bing thip c6 céac vi tri lién ké (tic 13,
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khoéang vi tri 12 tham sé LSF 0) trong nhém c4c tham sé LSF bing thip
dugc bb tri theo thir tur tin s6 ting dan, hodc c6 thé 13 cir hai tham s6 ISF
bang thip c6 cac vi tri 1ién k& (ttc 13, khoang vj tri 13 c4c tham s ISF 0)
trong nhém cac tham s6 ISF bing thip duoc bé tri theo thir tu tAn sb ting
dan.

Theo phuong 4n thuc hién khac, cit hai tham s6 tin s6 phd ma c6 cing
khoéang vi trf gdm ctr hai tham sb tdn s6 phd c6 céc vi tri ndm céch nhau
s6 luong tuong tr (nhu mot hodc hai) tham sd tin s§ phd, ching han, c¢6
thé 1a LSF [1] va LSF [3], LSF [2] va LSF [4], LSF [3] va LSF [5], hoic
tuong tu trong nhém céc tham s LSF bang thip duogc bd tri theo thi tu
tAn s ting dan, trong d6 cac khoang vi tri ctia LSF [1] va LSF [3], LSF
[2] va LSF [4], va LSF [3] va LSF [5] déu 1 mét tham s6 LSF, vén la
LSF [2], LSF [3], va LSF [4].

Budc 103: Thu thap hiéu sé tham s6 tin s6 phd nho nhét tir cic hidu sb
tham s6 tan s6 phd dugc tinh toén.

Theo phuong 4n thuc hién sang ché, sau khi tinh toan cic hiéu s tham
s6 tAn s6 phd, bd giai ma c6 thé thu thap hiéu sb tham sb tin sb phd nhod
nhét tir cac hiéu sb tham s tin s6 phd dugc tinh toan.

Budc 104: Xac dinh, theo bin tin sb twong tmg véi hiéu sé tham sb tin
s6 phé nhé nhét, bin tAn sé bt dAu dé dy béo tin hidu kich thich bang cao
tir bang thap.

Theo phuong 4n thuc hién sang ché, do hiéu sb tham sé tan s phd
nhé nhit trong tmg véi hai bin tin s, bd giai ma cé thé xac dinh, theo
hai bin tAn s3, bin tan s6 bit d4u d& du béo tin hidu kich thich bang cao tir
bang thip. Ching han, bd giai ma c6 thé sir dung bin tdn s6 nhoé hon trong
hai bin tin sb 1am bin tAn sb bit dAu dé du béo tin hiéu kich thich bang
cao tir bang thap, hodc bd giai mi c6 thé sir dung bin tin sb 16n hon trong
hai bin tin s6 1am bin tAn s& bit d4u dé du béo tin hiéu kich thich bing

cao tir bang thip, hodc bd giai mi c6 thé st dung bin tan s6 dugc dit gitra
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hai bin tin s§ 1am bin tAn s6 bit d4u d& du bao tin hidu kich thich bing
cao tir bang thép, tirc 13, bin tan sb bit ddu duoc chon 16n hon hodc béng
bin tin s6 nhé hon trong hai bin tin sb, va nhé hon hodc bing bin tin sb
16n hon trong hai bin tAn s8; va viéc lua chon cu thé bin tin s bt dau
khong bi giéi han theo phwong 4n thuc hién sang ché.

Ching han, néu hiéu sb gitra LSF [2] va LSF [4] 13 hiéu s LSF nho
nhét, bd giai ma c6 thé sir dung bin tn s6 nhé nhit twong tmg véi LSF [2]
13m bin tAn s bt diu d& dy béo tin hiéu kich thich bing cao tir bang thép,
hoc bd giai mi c6 thé sir dung bin tin sé 16n nhét twong img véi LSF [4]
1am bin tAn s6 bét diu dé dy béo tin hiéu kich thich bing cao tir bang thap,
hodc bd giai ma c6 thé sir dung bin tin sb trong khoang bin tin sb gitta
bin tin sb nho nhit trong tmg v&i LSF [2] va bin tan sé 16n nhat tuong
g v&i LSF [4] 1am bin tin s bét diu dé du béo tin hidu kich thich bing
cao tir bang thip, vén khéng bi giéi han theo phuong 4n thuc hién séng
ché.

Budc 105: Dy bao tin hiéu kich thich bing cao tir bing thip theo bin
tan s6 bat dau.

Theo phuong an thuc hién sang ché, sau khi x4c dinh bin tAn sb bt
diu @& du béo tin hidu kich thich bing cao tir bing thip, bd giai ma c6 thé
dur bao tin hiéu kich thich‘bé‘mg cao tir biang thap. Ching han, bd giai ma
lua chon, tir tin hiéu kich thich bing thip twong mg véi dong bit bing
thip, bing tin sd c6 biang théng dinh truéc 1am tin higu kich thich bing
cao theo bin tin sb bét dau.

O phuong phép dugc md ta trén Fig.1, sau khi thu thap, theo dong bit
bang thap nhan duoc, nhém cac tham sb tin sb phd dugc sap xép theo thir
tur tAn s8, bd giai mi c6 thé tinh toan hidu sé tham sd tin sd phé giita ctr
hai tham s tin s6 phd, c6 cting khoang vi trf, trong nhém cac tham sb tin
sé phd nay, va con thu thap hiéu sé tham sb tin s6 ph6 nhod nhét tir cac

hiéu s0 tham s6 tan s6 pho dugc tinh toan, trong dé cac tham so tan so
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phd gdm cac tham sé LSF bang thip hogic cic tham sb ISF bing thép, va
do vay, hiéu sé tham sé tAn s6 phd nhé nhit 12 hidu s6 tham sb LSF nhé
nhét hosic hiéu sb tham sé ISF nhé nhét. Cé thé dugc biét theo quan hé
anh xa giira ning luong tin hi¢u va bin tAn sb tuong Gmg véi hidu sb tham
s6 LSF hoic hiéu s6 tham s6 ISF rang, hiéu s6 tham s6 LSF nhd hon hodc
hidu sb tham sb ISF chi bao ning lugng tin hiéu 16n hon, va do vay, bd
giai md xac dinh, theo bin thn sb twong tmg véi hiéu s§ tham sd tan s
phé nhd nhét (ttc 13, hiéu sé tham s& LSF nhé nhét hogc hiéu s6 tham sb
ISF nhé nhét), bin tin s bét diu dé du bao tin higu kich thich bang cao tir
bing thap, va du bao tin hidu kich thich bing cao tir bing thép theo bin
tAn s6 bét diu cta tin hiéu kich thich bing cao, c6 thé trién khai dw bao
clia tin hiéu kich thich bang cao c6 chat lugng mi hoéa tbt, do vay tin hidu
kich thich bang cao c6 thé duge du bao t6t hon, nho d6 cai thién hiéu qua
hiéu nang cua tin hi¢u kich thich bang cao.

Nhu duogc thé hién trén Fig.2, Fig.2 1a so @6 qua trinh dyu béo tin hiéu
kich thich bang cao theo phuong an thuc hién sang ché. Nhu duoc thé
hién trén Fig.2, qua trinh dy bao tin hiéu kich thich béng cao la:

1. Bo giai mA s& giai mi dong bit bing thip nhan dugc, dé thu thap
nhém cac tham s LSF bang thip dugc sip xép theo thir tu tin sd.

2. B6 gidi ma tinh todn, déi véi nhom céc tham sé LSF bang thép thu
dugc, hiéu s LSF_DIFF gitra cir hai tham s6 LSF bing thip, c6 céc vi tri
lién k&, trong (mot sb hodc tit ca) nhém cac tham s LSF bang thip nay,
va gia sit ring LSF_DIFF[i]= LSF[i+1]- LSF[i], trong d6 i<M, i chi béo
LSF thit ith , va M chi bdo sb lugng cc tham sb LSF bing thép.

3. Bo giai m3 thu thap MIN_LSF_DIFF hiéu sb nho nhét tir cac hiéu
s6 LSF_DIFF tinh dugc.

Nhur 13 céch thic trién khai tity chon, bd gi4i mi c6 thé xac dinh, theo
téc d5 dong bit bang thip, khoang tim kiém MIN_LSF DIFF nhé nhét,
tic 13, vi tri ca bing cao nhét tuong tmg véi LSF_DIFF, trong d6 tbc do
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cao hon chi bdo khoang tim kiém 16n hon, va téc d6 thip hon chi béo
khoang tim kiém nhé hon. Chéng han, trong AMR-WB, khi téc o nhd
hon hoic bing 8,85kbps, gia tri 16n nhit ciia i bing M-8; hoic khi téc do
nhé hon hoic bing 12,65kbps, gié tri 16n nhét cta i bing M-6; hoic khi
tdc d6 nho hon hodc bing 15,85kbps, gié tri 16n nhét cua i bang M-4.

Nhu 13 cach thirc trién khai tiy chon, khi MIN_LSF DIFF nho nhét
dugc tim kiém, hé sé hidu chinh @ truéc hét cé thé duge st dung dé
hiéu chinh LSF_DIFF, trong d6 @ giam véi viéc ting tan 6, tic 1a:

a* LSF DIFF[{][<MIN_LSF_DIFF, trong d6 i<M, va 0<&<].

4. BO giai m3d xac dinh, theo bin tin sb tudng ung voi
MIN_LSF DIFF nho nhét, bin tin s bit diu dé du bao tin hiéu kich
thich bing cao tir bing thap.

5. Bo giai m3 giai ma dong bit bang thip nhan dugc, dé thu thap tin
hiéu kich thich bing thép.

6. B giai ma Iya chon, tir tin hidu kich thich bang thap, bing tin s6 c6
bing thong dinh truéc 1am tin hiéu kich thich bing cao theo bin tin sb bét
dau.

Ngoai ra, qua trinh dg béo tin hiéu kich thich béng cao dugc thé hién
trén Fig.2 c6 thé con gbm:

7. Bo gidi ma bién dbi cac tham s6 LSF bing thép fhu dugc bang cach
giai m3 thanh céc hé s6 LPC bang thip.

8. Bo giai m3 téng hop tin higu bing thip bang cach sir dung cc hé sd
LPC béng thap va tin hiéu kich thich bing thép.

9. B0 giai ma du béo cac hé s6 LPC bang rong hoic bing cao theo cac
hé s6 LPC bing thap.

10. B6 giai ma tong hop tin hiéu bing cao bang céch str dung tin higu
kich thich bang cao va cac hé sb LPC bing rong hodc bang cao.

11. B6 giai ma két hop tin hiéu bang thép vdi tin higu bing cao, & thu
thap tin hiéu bang rong.
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Nhu 14 cach thire trién khai tiy chon, khi tbc d6 cua tdc d6 dong bit
bang thip 16n hon ngudng dinh trudc, tin hidu, c6 bing tan sb 1ién k& véi
bang tin s6 cua tin hiéu bing cao, & tin hiéu kich thich bing thip thu
dugc bang cach giai mi c6 thé dugc lwa chon ¢ dinh 1am tin hiéu kich
thich bing cao; ching han, & AMR-WB, khi tdc d6 16n hon hoic béng
23,05kbps, tin hiéu cua bing tan sb tir 4kHz dén 6kHz c6 thé duoc lua
chon ¢6 dinh 13m tin hiéu kich thich bing cao ciia bing tin s tir 6kHz
dén 8kHz.

Nhu 14 cach thirc trién khai tily chon, & phuong phap duoc mb ta trén
Fig.2, cac tham s6 LSF ciing c¢6 thé duoc thay thé bing cac tham s6 ISF,
v6n khong anh hudéng viéc thuc thi sang ché.

Trong qua trinh dugc mo ta trén Fig.2, bd giai ma dy bao tin hiéu kich
thich bing cao tir tin hiéu kich thich bing thép theo bin tin sb bat diu cta
tin hiéu kich thich bing cao, c6 thé trién khai du béo tin hiéu kich thich
bing cao cb chét luong m3 hoa tét, do vy tin hiéu kich thich bing cao c6
thé duge du bao tét hon, nhd d6 cai thién hidu qua hiéu nang cua tin hiéu
kich thich bing cao. Ngoai ra, sau khi bo giai ma két hop tin hiéu bing
thip véi tin hiéu bing cao, hiéu ning cia tin hiéu bing réng ciing c6 thé
dugc cai thién.

Nhu duogc thé hién rén Fig.3, Fig.3 13 so dd qué trinh khac du béo tin
hi€u kich thich bang éao theo phﬁo*ng 4n thyc hién sang ché. Nhu dugc
thé hién trén Fig.3, qua trinh dy béo tin hiéu kich thich bang cao 1a:

1. BO giai m3 s& giai m3 dong bit bing thip nhan duogc, dé thu thap
nhém céc tham s6 LSF bing thip dugc sip xép theo thi tir tin sb.

2. B gi4i mA tinh toan, d6i véi nhém céc tham sé LSF bing thép thu
duoc, hidu sb LSF DIFF giita cr hai tham s6 LSF bing thép, ma co
khoang vi tri ctia hai tham s6 LSF bing thép, trong (mét s6 hoic tt ca)
nhém cac tham s§ LSF bing thip ndy, va gia s rang LSF DIFF[i]=
LSF[i+2]- LSF[i], trong d6 i<M, i chi bao LSF thi ith, va M chi bao sb
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luong cac tham sb LSF bing thap.

3. BO giai mi thu thap MIN _LSF DIFF nhé nhit tir cac hiéu s6
LSF_DIFF dugc tinh toan.

Nhu 13 cach thire trién khai tiy chon, bd giai ma ¢ thé xac dinh, theo
tbc d6 dong bit bang thip, khoang tim kiém MIN LSF DIFF nhé nhit,
tc 13, vi tri cua bang cao nhét tuong tng véi LSF_DIFF, trong d6 tdc do
cao hon chi bao khoang tim kiém 1én hon, va téc d6 thap hon chi bao
khoang tim kiém nhoé hon. Chéng han, & AMR-WB, khi téc d6 nhé hon
ho3c bing 8,85kbps, gia tri 16n nhét cua i 13 M-8; hoic khi téc d6 nhé hon
hoéc b%mg 12,65kbps, gia tri 16n nhét cta i béng M-6; hoic khi téc d6 nhé
hon hozc bang 15,85kbps, gi4 tri 16n nhit cta i bang M-4.

Nhur 13 cach thire trién khai tiy chon, khi MIN LSF DIFF nhé nhét
dugc tim kiém, hé sé hiéu chinh @ c6 thé dwoc sir dung dé hiéu chinh
MIN_LSF DIFF, trong d6 @ giam véi viée ting tan sb, tirc 1a:

LSF DIFF[i]<a* MIN_ LSF DIFF, trong d6 i<M, va @>1.

4. Bd gidi mi xac dinh, theo bin tin s§ twong tmg v&i
MIN LSF DIFF nhé nhét, bin tin s§ bit ddu d& du bao tin hiéu kich
thich bang cao tir bing thip.

5. B6 giai m3 s& giai m3 dong bit biang thip nhan dugc, dé thu thép tin
hiéu kich thich bang thip.

6. Bcj giai m3 lya chon, tir tin hiéu kich thich bing thp, bing tin s6 c6
biang théng dinh trude 13m tin hidu kich thich bing cao theo bin tin s6 bt
dau.

Ngoai ra, qué trinh du béo tin hiéu kich thich bing cao dugc thé hién
trén Fig.3 c6 thé con gdm:

7. B6 giai ma bién dbi cac tham sé LSF bing thap thu dugc bing cach
giai ma thanh cac hé s6 LPC bing thép.

8. Bo giai ma tong hop tin hidu bing thip bang cach st dung cac hé sb

LPC bing thap va tin hiéu kich thich bing thép.
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9. B6 gidi md du bao duong bao biang cao theo tin hi¢u bang thip
duoc tong hop.

10. B6 giai m3 tdng hop tin hiéu bing cao bang cach st dung tin hiéu
kich thich bang cao va dudng bao bang cao.

11. B6 giai mé két hop tin hiéu bang thip véi tin hiéu bing cao, dé thu
thap tin hiéu bang rong.

Nhu 13 cach thire trién khai tiy chon, khi téc d6 cua téc d6 dong bit
bang thip 16n hon ngudng dinh trudc, tin hiéu, c6 bing tin s6 lién ké véi
tdc d6 cua tin hiéu bang cao, trong tin hiéu kich thich bing thép thu duoc
bing cach gidi mi c6 thé dugc lua chon cd dinh 1am tin hiéu kich thich
bang cao; ching han, & AMR-WB, khi tc d6 16n hon hodc bing
23,05kbps, tin hidu cta bing tin sb tir 4kHz dén 6kHz c6 thé dugc lya
chon ¢ dinh 1am tin hiéu kich thich bing cao tir 6kHz dén 8kHz.

Nhu 14 c4ch thirc trién khai tily chon, & phuong phép dugc mé ta trén
Fig.3, cac tham s& LSF ciing c6 thé duoc thay thé bang cac tham s ISF,
vén khéng anh hudng viée thyc thi sang ché.

Trong qua trinh dugc mo ta trén Fig.3, b giai ma du béo tin hi€u kich
thich bing cao tir tin hiéu kich thich bing thip theo bin tan s bat dau ctia
tin hiu kich thich bang cao, c6 thé trién khai du bao tin hiéu kich thich
bing cao cb chit lwong ma hoa tét, do vay tin higu kich thich bing cao c6
thé duogc du béo t6t hon, nhd d6 cai thién hiéu qua hiéu ning cta tin higu
kich thich bang cao. Ngoai ra, sau khi by giai ma két hop tin hiéu bing
thip véi tin hiéu bang cao, hiéu ning cla tin hiéu bing rong cling c6 thé
duogc cai thién.

Nhu dugc thé hién trén Fig.4, Fig.4 13 so dd qua trinh khéac du bao tin
hidu kich thich bing cao theo phuong 4n thuc hién sang ché. Nhu dugc
thé hién trén Fig.4, qua trinh du bao tin hiéu kich thich bing cao 1a:

1. B giai m3 s& giai ma dong bit bang thip nhan duoc, dé thu thép tin
hiéu bing thép.
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2. B gidi m3 tinh todn, theo tin hiéu biang thip, nhém cc tham sb
LSF bang thip dugc sip xép theo thi tu tin sd.

3. B6 giai m3 tinh toan, dé tinh toan nhém céc tham s LSF bing thip
duogc tinh toan, hiéu sb LSF DIFF gifta ctr hai tham s6 LSF bang thap, c6
‘céc vi tri 1ién k&, trong (mot sd hodc tit c) nhém cac tham s6 LSF biang
thip nay, va gia st ring LSF_DIFF[i]= LSF[i+1]- LSF[i], trong d6 i<M, i
chi bao LSF thir ith, va M chi bao sb luong cac tham sé LSF bang thap.

4. Bd giai md thu thap MIN_LSF DIFF nhé nhét tir cic hiéu sb
LSF_DIFF dugc tinh.

Nhu 14 cach thic trién khai tuy chon, bd gidi ma cé thé x4c dinh, theo
téc do dong bit bang thap, khoang tim kiém MIN_LSF DIFF nhé nhét,
tie 13, vi tri cia bang cao nhét twong tng véi LSF_DIFF, trong d6 téc do
cao hon chi bao khoéng tim kiém 16n hon, va téc d6 thip hon chi bao
khoéng tim kiém nho6 hon. Ching han, & AMR-WB, khi téc d6 nhé hon
hoic béng 8,85kbps, gia tri 1on nhét cua i béng M-8; hoic khi téc dd nhé
hon hoic bing 12,65kbps, gid tri 16n nhét ciia i bing M-6; hoac khi téc do
nhé hon hodc bing 15,85kbps, gia tri 16n nhét cta i bing M-4.

Nhu 13 céch thire trién khai tiy chon, khi MIN LSF DIFF nhé nhit
dugc tim kiém, hé s hiéu chinh @ c6 thé dugc sir dung dé higu chinh
LSF DIFF, trong 46 @ giam v&i viéc ting tin sb, tirc 1a:

a*LSF DIFF[/]<MIN_LSF_DIFF, trong d6 i<M, va 0<&<].

5. B0 gidli ma X4c dinh, theo bin tin s§ tuong tmg v&i
MIN LSF DIFF nho nhét, bin tin sé bit ddu dé du béo tin hiéu kich
thich bing cao tir bang thép.

6. B giai ma xir Iy tin hiéu bang thap bang cach st dung b loc phan
tich LPC, dé thu thép tin hiéu kich thich bing thép.

7. Bd giai mé lya chon, tir tin hiéu kich thich bang thép, bang tan s6 co
bang thong dinh trude 1am tin hiu kich thich béng cao theo bin tin s6 bt

dau.
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Ngoai ra, qua trinh du béo tin hiéu kich thich bing cao duoc thé hién
trén Fig.4 c6 thé con gbm:

8. Bo gi4i ma bién dbi cac tham s6 LSF bing thip duoc tinh thanh cac
hé s6 LPC bing thép.

9. B6 giai ma du bao cac hé s6 LPC bing rong hoic bing cao theo cic
hé s6 LPC bing thép.

10. Bb giai m3 tdng hop tin hidu bing cao bang cach st dung tin hiéu
kich thich bing cao va cac hé sb LPC bang rong hoic bing cao.

11. B6 giai ma két hop tin hiéu bing thip véi tin hiéu bing cao, dé thu
thap tin hi€u bang rong.

Nhur 13 céch thirc trién khai tiy chon, khi téc do cia tbc do dong bit
bang thap 16n hon ngudng dinh trudc, tin hiéu, ¢ bing tin sb 1ién k& véi
tbc d6 cua tin hidu bing cao, & tin hidu bing thip thu duoc bang cach giai
m3 c6 thé dugc lua chon ¢ dinh 1am tin hiéu kich thich bang cao; chrfmg
han, & AMR-WB, khi t6c d6 16n hon hosc bing 23,05kbps, tin hiéu cua
bing tin sb tir 4kHz dén 6kHz c6 thé duoc lwa chon ¢ dinh 1am tin hiéu

ich thich bang cao tir 6kHz dén 8kHz.

Nhu 13 cach thirc trién khai tiy chon, & phuong phép dugc mod ta trén
Fig.4, cac tham s LSF ciing c6 thé duogc thay thé b?mg cac tham sb ISF,
vbn khong anh hudng viée thuc thi sang ché.

Trong qua trinh dugc mé ta trén Fig.4, by gidi ma du béo tin hi€u kich
thich bing cao tir tin hiéu bang thip theo bin tin s bit ddu cia tin hiéu
kich thich bing cao, c6 thé trién khai du bao cua tin hiéu kich thich bing
cao ¢6 chat lwong m hoa tét, do vy tin hi¢u kich thich bing cao ¢6 thé
dugc du bao tét hon, nhd d6 cai thién hiéu qua hiéu ning cia tin hiéu
kich thich bing cao. Ngoai ra, sau khi b6 giai ma két hop tin hiéu bing
thip véi tin hiéu bing cao, hiéu ning cta tin hiéu bing réng ciing c6 thé
dirqc cai thién.

Nhu dugc thé hién trén Fig.5, Fig.5 13 so d6 qua trinh khéac du béo tin
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hiéu kich thich bing cao theo phuong 4n thuc hién sang ché. Nhu dugc
thé hién trén Fig.5, qué trinh dy béo tin hiéu kich thich bang cao la:

1. B6 giai m3 giai ma dong bit bing thip nhan duoc, dé thu thap tin
hiéu bing thip.

2. BO giai m3 tinh toan, theo tin hiéu bing thip, nhém cic tham sb
| LSF bang thap dugc sip xép theo thir tu tin sd.

3. Bo giai m3 tinh to4n, cho nhém cac tham sé LSF bing thip dugc
tinh, hiéu s6 LSF_DIFF gitra cir hai tham s6 LSF bang thip, c6 khoang vi
tri cta hai tham sb LSF bang thip, trong (mdt sd hoic tit ca) nh6m cac
tham s6 LSF bing thip ndy, va gia st ring LSF DIFF[i]= LSF[i+2]-
LSF[i], trong d6 i<M, i chi bao hiéu sb tht ith, va M chi bao s lugng cac
tham s6 LSF bang thip.

4. B0 giai mi thu thap MIN_LSF DIFF nhé nhét tir cac hidu sé duoc
tinh LSF DIFF.

Nhu 14 cach thire trién khai tily chon, bd giai mé c6 thé xac dinh, theo
tbc d6 dong bit bang thip, khoang tim kiém MIN LSF DIFF nhé nhét,
tte 13, vi tri clia bing cao nhét twong tmg v6i LSF_DIFF, trong d6 téc do
cao hon chi béo khoang tim kiém 1én hon, va téc d6 thdp hon chi bao
khoang tim kiém nhé hon. Ching han, & AMR-WB, khi téc d nho hon
hoac bﬁng 8,85kbps, gia tri 16n nhét cia i bﬁng M-8; hoic khi tdc dd nho
hon hoic bing 12,65kbps, gia tri 16n nhét cia i bing M-6; hoic khi téc do
nho hon hoic bing 15,85kbps, gia tri 16n nhit cia i bang M-4.

Nhur 1a céch thic trién khai tly chon, khi MIN LSF DIFF nho nhét
duoc tim kiém, hé s hiéu chinh @ c6 thé dugc sir dung d& hidu chinh
MIN_LSF DIFF, trong d6 @ giam véi viéc ting tan sb, tirc 1a:

LSF_DIFF[i]<@* MIN_LSF_DIFF, trong d6 i<M, va @>1.

5. Bo giai md x4c dinh, theo bin tin s§ twong tUng véi
MIN_LSF DIFF nhé nhit, bin tin s6 bat ¢iu dé du bao tin hiéu kich
thich bing cao tir bang thp.
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6. BO giai ma xt 1y tin hiéu bing thip bing céach sir dung bd loc phan
tich LPC, dé thu thap tin hiéu kich thich bing thip.

7. B6 giai mé lya chon, tir tin hiéu kich thich bing thap, bing tan s6 co
bang thong dinh trude 1am tin hiéu kich thich bing cao theo bin tin s bt
dau.

Ngoai ra, qua trinh du béo tin hiéu kich thich bang cao dugc thé hién
trén Fig.5 c6 thé con gdm:

8. Bo giai ma du bao dudng bao bing cao theo tin hidu bang thap.

Theo phuong 4n thyc hién, bd giai ma c6 thé du bao duong bao bing
cao theo céc hé sb LPC bang thap va tin hidu kich thich bing thép.

9. Bo giai m3 tdng hop tin hiéu bing cao bing cach sir dung tin hiéu
kich thich bang cao va dudng bao bang cao.

10. Bb giai ma két hop tin hiéu bing thip véi tin hiéu bing cao, dé thu
thap tin hiéu bang rong.

Nhu 12 céch thic trién khai tiy chon, khi tbc do cia téc d6 dong bit
bang thép 16n hon ngudng dinh trude, tin hidy, c6 bing tan s6 1ién k& véi
tdc do coa tin hidu bing cao, trong tin hidu bing thip thu dugc bing cach
gi4i mé c6 thé dugc lya chon cb dinh 1am tin hiéu kich thich bing cao;
chéng han, trong AMR-WB, khi tdc dd 16n hon hoic béng 23,05kbps, tin
hiéu cua bang tin sb tir 4kHz dén 6kHz c6 thé dugc lua chon ¢ dinh 1am
tin hiéu kich thich bing cao tir 6kHz dén 8kHz.

Nhu 13 cach thire trién khai tuy chon, & phuong phap dugc md ta trén
Fig.5, cac tham sb LSF ciing c6 thé duoc thay thé bang cac tham s ISF,
vbn khong anh hudng viée thyc thi sang ché.

Trong qua trinh dugc mo ta trén Fig.5, b giai ma du bao tin hi€u kich
thich bang cao tir tin hiéu bing thip theo bin tan s§ bit diu cia tin hidu
kich thich bing cao, c6 thé trién khai du bo cta tin higu kich thich bing
cao c6 chét lugng ma héa tdt, do vay tin hiéu kich thich bing cao cé thé

duoc du bado tot hon, nhd d6 cai thién hi€u qua hi€u nang cda tin hiéu
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kich thich bing cao. Ngoai ra, sau khi bd giai mi két hop tin hiéu bing
thip véi tin hiéu bing cao, hiéu ning cia tin hiéu bing rong cling cd thé
duogc cai thién.

Nhu dugc thé hién trén Fig.6, Fig.6 1a luoc dd cAu tric cla thiét bi du
b4o tin hiéu kich thich bing cao theo phuong 4n thuc hién sang ché. Thiét
bi du bao tin hiéu kich thich bang cao duogc thé hién trén Fig.6 c6 thé
duoc trién khai vé mat vat 1y nhu 1a thiét bi doc 1ap, hoic c6 thé dugc st
dung nhu 1a m6t phan méi thém vao clia b6 giai mi, vén khong bi gisi
han theo phwong 4n thyuc hién sang ché. Nhu dugc thé hién trén Fig.6,
thiét bi dy béo tin hiéu kich thich bing cao c6 thé gom:

khéi thu thap thir nhat 601, dugc cAu hinh d thu thap, theo dong bit
bang thap nhan dugc, nhém cac tham s6 tan s6 phd dugc sip xép theo thir
tu thn sb, trong d6 cic tham s6 tdn s6 phd gdm cac tham s6 LSF bing
thp hoic cac tham s6 ISF bing thip;

khéi tinh toan 602, dugc cdu hinh dé: dbi véi nhém céc tham s6 tan sb
phd dugc thu thap boi khéi thu thap thir nhét 601, tinh toan higu s tham
s6 tin sb phd gitra ci hai tham sb tin s6 phd ma c6 cling khoang vi tri &
mot s6 hodc tt ca c4c tham s6 tan sb phé;

khéi thu thap thir hai 603, dugc ciu hinh dé thu thap higu sé tham sb
tan sb phé nhé nhét tir cac hiéu sb tham sd tin sb phé duoc tinh toan badi
khéi tinh toan 602;

khéi x4c dinh bin tin s bt dau 604, dugc cAu hinh dé x4c dinh, theo
bin tin s twong tmg véi hiéu sé tham sb tdn s6 phd nho nhit dugc thu
thap boi khéi thu thap thir hai 603, bin tin s6 bat dau ¢ du bao tin hidu
kich thich bang cao tir bing thip; va

khéi du bao kich thich bang cao 605, dugc cAu hinh dé du béo tin hidu
kich thich bing cao tir bing thip theo bin tin s6 bat dau dugc xac dinh
béi khdi xac dinh bin tin sb bat dau 604.

Nhu 12 c4ch thirc trién khai tiry chon, khéi thu thap thir nhét 601 c6 thé
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dugc cdu hinh cy thé dé giai ma dong bit biang thip nhin duoc, dé thu
thap nhém céc tham s6 tan sb phé duoc sép xép theo tht tu tin sd; hoic
dugc cAu hinh cy thé dé giai ma dong bit bing thip nhin duoc, dé thu
thap tin hiéu bang the"tp, va tinh toan, theo tin hi€u bang thép, nhém céc
tham s tin sé phé dugc sép xép theo thir tyr tan sb.

Theo phuong 4n thuc hién, cir hai tham sé tin s6 phd ma c6 cing
khoang vi tri gébm ct hai tham s tn s phé lién k& hoic cir hai tham s6
tan s6 phd cach nhau ciing s lugng tham sé phd tan sé.

Thiét bi du béo tin hiéu kich thich bang cao dugc mo ta trén Fig.6 co
thé du béo tin hiéu kich thich bing cao tir tin hiéu kich thich bing thip
~ theo bin tan s bit d4u cua tin hiéu kich thich bing cao, c6 thé trién khai
du béo cua tin hiéu kich thich bing cao c6 chat lugng m3 héa tbt, do vay
tin hiéu kich thich bang cao cé thé dugc du béo tot hon, nhd d6 cai thién
hi€u qua hiéu nang cia tin hiéu kich thich bang cao.

Ciing nhu duoc thé hién trén Fig.7, Fig.7 13 luoc d cu tric cia thiét
bi du bdo khac tin hiéu kich thich bang cao theo phuong an thyc hién
sang ché. Thiét bj du bao tin hiéu kich thich bing cao duoc thé hién trén
Fig.7 dugc thu thip biang cich t6i wu héa thiét bj du béo tin hiéu kich
thich bing cao duogc thé hién trén Fig.6. Trong thiét bi du bdo tin hiéu
kich thich bing cao dugc thé hién trén Fig.7, néu khéi thu thap ther nhét
601 dugc ciu hinh cu thé dé giai m3 dong bit bing thdp nhan dugc, dé thu
thap nhém cac tham sé tn sé phd dugc sép xép theo thir ti tin sd, bén
canh tat ca cac khéi cua thiét bi du béo tin hiéu kich thich bang cao duogc
thé hién trén Fig.6, thiét bi du bao tin hiéu kich thich bing cao duoc thé
hién trén Fig.7 c6 thé con gdm:

khéi giai ma3 606, duoc ciu hinh dé giai ma dong bit bing thip nhén
dugc, dé thu thap tin hiéu kich thich bing thip; va

mdt cach twong ung, khdi dur béo kich thich bing cao 605 dugc ciu

hinh cu thé dé Iua chon, tir tin hiéu kich thich bing thip thu duogc boi
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khéi giai ma 606, bang tin sd c6 biang thong dinh trudce 1am tin hiéu kich
thich béng cao theo bin tin sé bit diu dugc xac dinh béi khdi xac dinh
bin tAn sb bit dau 604.

Nhu 13 cach thirc trién khai tily chon, thiét bi du béo tin hi¢u kich
thich bang cao dugc thé hién trén Fig.7 ¢6 thé con gdm:

khéi bién dbi thir nhdt 607, dugc cAu hinh dé bién dbi cac tham sb tin
s6 phd thu dwoc bing cach giai m3 béi khéi thu thap thir nhat 601 thanh
céc hé s6 LPC bang thap;

khéi tdng hop tin hiéu bang thip thi nhét 608, dugc ciu hinh dé téng
hop tin hiéu bing thip bing cch st dung céc hé s& LPC bang thép thu
duoc nho bién dbi boi khdi bién dbi thir nhat 607 va tin hiéu kich thich
bang thip thu duoc béi khéi giai ma 606;

khéi dy bao hé s6 LPC thir nhit 609, dugc cAu hinh dé du béo cic hé
s6 LPC bang rong hodc bing cao theo cac hé s6 LPC bing thip thu duoc
nhd bién dbi béi khdi bién dbi thir nhat 607;

khéi tong hop tin hiéu bing cao tht nhét 610, dugc chu hinh dé tong
hop tin hiéu biang cao bing cach sir dung tin hiéu kich thich bing cao
duoc lua chon béi khdi du béo kich thich bing cao 605 va cac hé s LPC
bang rong hodc bing cao dugc du bao bdi khéi du bao hé s6 LPC thir
nhét 608; va |

khéi tdng hop tin hiéu bing rong thir nhit 611, dwoc ciu hinh dé két
hop tin hidu bang thip dugc tong hop bang khéi téng hop tin hiéu bing
thap thir nhit 607 véi tin hidu bing cao duoc tong hop bang khéi tong
hop tin hiéu bing cao thir nhit 609, dé thu thap tin hiéu bing rong.

Ciing nhu duogc thé hién trén Fig.8, Fig.8 13 lugc dd chu tric cua thiét
bi khac du bao tin hiéu kich thich bang cao theo phuong an thuc hién
sang ché. Thiét bj dy béo tin hidu kich thich bing cao dugc thé hién trén
Fig.8 duoc thu thap bing cach t6i wru hoéa thiét bi du bao tin higu kich
~ thich bang cao duoc thé hién trén Fig.6. Trén thiét bi dy béo tin hiéu kich
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thich bing cao dugc thé hién trén Fig.8, néu khdi thu thap thir nhat 601
duoc chu hinh cu thd dé giai m3 dong bit bang thép nhan dugc, dé thu
thdp nhém cac tham s6 tin sb phd duoc sip xép theo thir tu tin sd, bén
canh tAt ca cac khéi ciia thiét bi dy béo tin hiéu kich thich bang cao duoc
thé hién trén Fig.6, thiét bi du bao tin hiéu kich thich bing cao dugc thé
hién trén Fig.8 ciing con gébm khéi giai ma 606, dugc chu hinh dé giai ma
dong bit bang thip duoc thu nhan, dé thu thép tin hiéu kich thich biang
thép; va mot cich twong tmg, khéi dy béo kich thich bang cao 605 con
duoc cAu hinh d& lya chon, tir tin hidu kich thich bing thip thu dugc béi

khéi giai ma 606, bing tan sb c6 bing théng dinh trudce lam tin higu kich

 thich bing cao theo bin tin s bit dAu dugc xac dinh boi khdi xc dinh

bin tAn s6 bit diu 604.

Nhu 13 céch thirc trién khai tiy chon, thiét bi du bao tin hiéu kich
thich biang cao dugc thé hién trén Fig.8 c6 thé con gom:

khéi bién dbi thir hai 612, duge cAu hinh dé bién dbi cac tham sb tan
s phd thu duoc bing cach giai md boi khdi thu thap thir nhat 601 thanh
cac hé s§ LPC bang thip;

khéi téng hop tin hidu bang thip thir hai 613, dugc ciu hinh dé tong
hop céc hé sé LPC bang thip thu dugc nho bién déi béi khéi bién doi thir
hai 612 va tin hiéu kich thich bing thép thu durdc boi khéi giai ma 606
thanh tin hiéu bang thip;

khéi dy bdo dudng bao bing cao thir nhit 614, dugc ciu hinh dé du
b4o duong bao bang cao theo tin hiéu bing thip duoc tdng hop bang khéi
téng hop tin hiéu bang thap thi hai 612;

khéi tdng hop tin hidu bang cao thir hai 615, dugc cau hinh dé tong
hop tin hi€u bang cao bang cach sir dung tin hiéu kich thich bing cao
duogc lua chon boi khdi du bao kich thich biang cao 605 va dudng bao
bang cao dugc du bao boi khéi du bao dudng bao bang cao thir nhét 614;

va
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khéi tdng hop tin hiu bing rong thir hai 616, dugc ciu hinh dé két
hop tin hidu bang thip dugc téng hop bing khéi tong hop tin hiéu bing
thip thir hai 612 véi tin hiéu bing cao dugc téng hop bing khéi téng hop
tin hidu bang cao thir hai 614, dé thu thap tin hiéu bang rong.

Ciing nhu dugc thé hién trén Fig.9, Fig.9 1a lugc dd cAu trac cua thiét
bi khac du bdo tin hiéu kich thich bing cao theo phuong 4n thuc hién
sang ché. Thiét bi dy béo tin hidu kich thich bang cao dugc thé hign trén
Fig.9 dugc thu thip bing cich t6i wu héa thiét bi du bao tin hiéu kich
thich bing cao dugc thé hién trén Fig.6. O thiét bi du béo tin hiéu kich
thich bing cao dugc thé hién trén Fig.9, néu khéi thu thap thir nhat 601
" duoc cAu hinh cu thd @ giai m3 dong bit bang thdp nhan dugc, dé thu
thap tin hi€u bang thép, va tinh toan, theo tin hi€u bang thip, nhom cac
tham sé tin s& phd dugc sip xép theo thir tu tAn s6, khéi du bao kich
thich bing cao 605 dugc cAu hinh cu thd d& xi Iy tin hidu bing thap bing
c4ch sir dung bd loc phéan tich LPC (c6 thé duge bao gdm trong khdi du
b4o kich thich bing cao 605), dé thu thap tin hiéu kich thich bang thap, va
Iwa chon, tir tin hidu kich thich bang thip, bang tin sb c6 bing thong dinh
trude 1am tin hiéu kich thich bang cao theo bin ta‘?m‘ s6 bat dau dugc xac
dinh béi khéi x4c dinh bin tin s6 bét ddu 604.

Nhu 13 cach thie trién khai tiy chon, thiét bi du béo tin hiéu kich
thich bang cao dugc thé hién trén Fig.9 c6 thé con gdm:

khéi bién dbi thit ba 617, duge ciu hinh dé bién dbi cac tham sb tan sb
phé dugc tinh toan duoc thu thip boi khéi thu thap thir nhat 601 thanh
c4c hé s6 LPC bang thip;

khéi du bao hé sé LPC thit hai 618, dugc cAu hinh dé du bao cac hé sb
LPC bing rong hodc bang cao theo cac hé s LPC bang thip thu dugc
nho bién ddi boi khdi bién dbi thir ba 617;

khéi téng hop tin hidu bing cao thir ba 619, dugc cu hinh & tong
hop tin hi€u bang cao bang cach st dung tin hiéu kich thich bang cao

-31-



19779

dugc lua chon béi khdi du béo kich thich biang cao 605 va cac hé s LPC
bang rong hoac bang cao dugc du bao bdi khdi du bdo hé s6 LPC thit hai
618; va |

khéi téng hop tin hiéu bing rong thir ba 620, dugc ciu hinh dé két hop
tin hiéu bang thip thu dugc bang cich giai ma béi khdi thu thap thia nhat
601 v&i tin hiéu biang cao dugc tdng hop bing khéi tong hop tin hidu
~ bang cao thir ba 619, dé thu thap tin hiéu bing rong.

Ciing nhu duogc thé hién trén Fig.10, Fig.10 13 lugc d6 cAu tric cta
thiét bi du bao tin hiéu kich thich bing cao khac theo phuong 4an thuc
hién sang ché. Thiét bi du bao tin hiéu kich thich bing cao dugc thé hién

“trén Fig.10 dugc thu thap bing céch tdi wu héa thiét bi dw bao tin hidu
Kich thich bing cao dugc thé hién trén Fig.6. O thiét bi du bio tin hiéu
kich thich bang cao dugc thé hién trén Fig.10, khéi thu thap thir nhit 601
con duge ciu hinh dé giai m3 dong bit bang thip nhan duoc, ¢ thu thap
tin hiéu bang thép, va tinh toan, theo tin hi€u béang thép, nhom cac tham
s tin sb phd duoc sip xép theo thir ty tAn s6; va khéi du bao kich thich
bing cao 605 cb thé con duoc ciu hinh dé xir 1y tin hiéu bing thip bing
cach sir dung bd loc phén tich LPC (c6 thé dugc bao gdm trong khébi du
béo kich thich bing cao 605), d& thu thap tin hi¢u kich thich bang thap, va
lwra chon, tir tin hiéu kich thich bang thip, bing tdn sb c6 bing théng dinh
trude lam tin hiéu kich thich bang cao theo bin tan sb bit ddu dugc xéc
dinh béi khdi x4c dinh bin tan s bét diu 604.
Nhu 1 céch thirc trién khai tay chon, thiét bj du bao tin hiéu kich
thich bang cao dugc thé hién trén Fig.10 c6 thé con gdm:
khéi dyu bao dudng bao bing cao thi ba 621, duoc ciu hinh dé du bao
dudng bao bing cao theo tin hiéu bang thip thu duoc bing cach giai ma
béi khéi thu thap thir nhit 601;
khéi téng hop tin hidu bing cao thit tr 622, dugc ciu hinh dé téng hop

tin hiéu bing cao bang cach sir dung tin hiéu kich thich bing cao dugc
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lua chon béi khéi du béo kich thich bang cao 605 va dudng bao bang cao
dugc du bao béi khdi du bao dudng bao bing cao thit ba 621; va

khéi téng hop tin hidu bing rong thir tu 623, dugc cdu hinh dé két hop
tin hiéu bing thip thu dugc bing cach giai ma bai khéi thu thap thir nhat
601 véi tin hiéu bing cao dugc tdng hop bing khéi tong hop tin hidu
bing cao thir tur 621, d& thu thap tin hiéu biang rong.

Céc thiét bi du béo tin hiéu kich thich bing cao dugc mé ta trén cac
hinh v& tir Fig.7 dén Fig.10 c6 thé du béo tin hiéu kich thich bing cao tir
tin hiéu kich thich bang thip hoic tin hiéu bing thip theo bin tin s bt
- dAu cta tin hiéu kich thich bing cao, ¢ thé trién khai du bao tin hiéu kich
thich bing cao cé chit lugng ma héa tét, do vay tin hiéu kich thich bing
cao c6 thé duge du bao tét hon, nhd d6 cai thién hiéu qua hidu ning cia
tin hiéu kich thich bang cao. Ngoai ra, sau khi cac thiét bi dy béo tin hiéu
kich thich bing cao dwgc mb ta trén cic hinh v& tir Fig.7 dén Fig.10 két
hop tin hiéu bing thap véi tin hiéu bing cao, hiéu ning cia tin hiéu bing
rong cling cod thé duoc cai thién.

- Nhu dugc thé hién trén Fig.11, Fig.11 13 luoc db cdu tric cta bd giai
ma theo phuong an thyc hién sang ché, vén dugc cdu hinh dé thuc hién
phuong phép du bédo tin hi¢u kich thich bang cao theo phuong an thuc
hién sang ché. Nhu dugc thé hién trén Fig.10, bd giai ma 1100 gdm: it
nhit mot bd xir 1y 1101, nhuw CPU, it nhit mét giao dién mang 1104, giao
dién ngudi ding 1103, bd nhé 1105, va it nhit mot duong truyén truyén
thong 1102. Pudng truyén truyén théng 1102 duoc ciu hinh dé trién khai
két ndi va truyén thong giita cac thanh phan nay. Mot cach tiy chon, giao
dién ngudi dung 1103 cb thé gdm giao dién USB, hoidc giao dién chuén
khac hodc giao dién c6 day. Mot cach tuy chon, giao dién mang 1104 c6
thé gdm giao dién Wi-Fi, hoic giao dién khong day khac. B6 nhé 1105 ¢b
th8 gdm bd nhé RAM tdc db cao, hodc cb thé con gdm bd nhé bt bién,

nhu it nhit mot bd nhé dia tir. Mot cach tiy chon, bd nhé 1105 cb thé
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gbm it nhat mot thiét bi Iuu trir duoc dit xa bd xtr 1y 1101 néu trén.

O bd giai mi dugc thé hién trén Fig.11, giao dién mang 1104 cé thé
nhan dong bit bing thip duoc giri boi bd ma héa; giao dién ngudi ding
1103 ¢6 thé duoc ndi véi thiét bi ngoai vi, va duoc ciu hinh dé xut ra tin
hiéu; b6 nhd 1105 c6 thé duoc ciu hinh dé luu trit chuong trinh, va bo xtr
1y 1101 c6 thé duoc cAu hinh ¢ goi chuong trinh dugc luu trit trong b
nhd 1105, va thuc hién cac thao t4c sau:

thu thap, theo dong bit bing thip duoc tiép nhan boi giao dién mang
1104, nhém céc tham sb tin sé phd dugc sép xép theo thir tu tin sb, trong
d6 céc tham sb tn s6 phd gdm céc tham sb LSF bing thap hoic cac tham

56 ISF biang thap;

dbi v6i nhém céc tham sb tn sb phé thu dugc, tinh toan hiéu sd tham
s6 tin s6 phd gifta ctr hai tham sb tAn s& phd ma c6 cung khoang vi tri &
mot s6 hodc tat ca cac tham sb tin sb phé;

thu thap hiéu s tham sb tin s6 phd nhé nhét tir cic hiéu sé tham sb
tan sb phé duoc tinh toan;

x4c dinh, theo bin tin s6 tuong tng véi hiéu s6 tham sb tan s6 phd nho
nhét, bin tAn s bit diu d& du bao tin hidu kich thich bing cao tir bing
thip; va |

du bao tin hiéu kich thich bang cao tir bing thip theo bin tin s bat
dau.

Nhu 13 cach thirc trién khai tily chon, viéc thu thap, bai bd xir 1y 1101
theo dong bit bang thip nhén dwoc, nhém cic tham sb tin sb phd duoc
sap xép theo thir tir tin s6 co thé gom:

gi4i m3 dong bit bing thap nhan dugc, @& thu thip nhém céc tham s&
tin s phd dugc sip xép theo thir tur tan s6; hoic

giai m3 dong bit bang thap nhan dugc, @& thu thap tin higu bang thép,
va tinh toan, theo tin hi¢u bang thép, nhém cac tham sd tan sb phé duoc

sip xép theo thir ty tin s6.
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Nhu 13 cach thirc trién khai thy chon, néu b xir Iy 1101 giai m3 dong
bit bang thép nhan duoc, dé thu thap nhém cac tham s6 tan sb phé duoc
sap xép theo thir tu tan s6, bd xur 1y 1101 ¢ thé con thuc hién cac hoat
dong sau:

giai m3 dong bit bang thdp nhan dugc, dé thu thip tin hiéu kich thich
bang thép.

Mot cach twong tmg, du béo, béi bd xir Iy 1101, tin hiéu kich thich
bang cao tir biang thap theo bin thn sb bit dau c6 thé .g(“)m:

lya chon, tir tin hiéu kich thich bing thip, bing tin s6 c6 bang thong
dinh truéc 1am tin hidu kich thich bang cao theo bin tan sb bat dau.

Nhu 14 cach thirc trién khai thy chon, bd xtr 1y 1101 c6 thé con thuc
hién cac hoat dong sau:

bién dbi cac tham sb tin sb phd thu dugc bang cach gidi mi sang cac
hé s LPC bing thép;

téng hop tin hiéu biang thdp bing cach sir dung cic hé s6 LPC bing
thap va tin hiéu kich thich bang thap;

du bao céc hé sé LPC bing rong hoic bing cao theo cic hé sé LPC
bang thap;

tdng hop tin hiéu bing cao béng cach sir dung tin hiéu kich thich bang
cao va cac hé sb LPC bing rong hoic bing cao; va

két hop tin hiéu bang thép vdi tin hiéu bing cao, dé thu thap tin hiéu
bang rong.

Nhur 13 cach thirc tridn khai tlly chon khéc, bd xir 1j 1101 c6 thé con
thuc hién cac hoat dong sau:

bién dbi cac tham sb tAn s phd thu duoc bang cach gidi ma sang cac
hé s LPC bing thép;

tbng hop tin hiéu bing thip bang cach sir dung cic hé s6 LPC bing
thap va tin hidu kich thich bang thép;

du bdo dudng bao bing cao theo tin hi¢u bang thap;
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tdng hop tin hidu bing cao bing cach sir dung tin hiéu kich thich bing
cao va duong bao bang cao; va

két hop tin hidu bing thip véi tin hidu bing cao, dé thu thap tin hiéu
bang rong.

Nhur 14 céch thirc trién khai tiy chon, néu bd xtr Iy 1101 giai ma dong
bit bang thip nhan dugc, dé thu thap tin hiéu bang thip, va tinh toan, theo
tin hiéu bang thip, nhém cac tham sb tan sd phé dugc sip xép theo thir tu
thn sb, dy béo, bai bd xir 1y 1101, tin hidu kich thich bing cao tir bing
thap theo bin tan s bit diu gdm:

xtr 1y tin hiéu bang thip bang cach sir dung bd loc phan tich LPC, dé
~ thu thép tin hiéu kich thich bing thp; va

lua chon, tir tin hiéu kich thich bang thip, bing tin sb c6 bing thong
dinh truéc 1am tin hiéu kich thich Bang cao theo bin tan sb bit dau.

Nhu 14 cach thirc trién khai ty chon, bd xir Iy 1101 c6 thé con thuc
hién céc hoat dong sau: |

bién ddi cac tham sb tin sé phd duoc tinh toan sang cac hé s6 LPC
bang thip;

du bao cac hé s6 LPC biang rong hoic bing cao theo cac hé sé LPC
bang thép; |

téng hop tin hiéu bing cao bing cach sir dung tin hiéu kich thich bing
cao va cac hé s6 LPC bing rong hodc bang cao; va

két hop tin hiéu bing thip véi tin hiéu bing cao, dé thu thap tin hiéu
bang rong.

Nhu 13 cach thitc trién khai tuy chon khac, bo xtr 1y 1101 c6 thé con
thuc hién cac hoat dong sau:

du béo dudng bao bang cao theo tin hidu bang thip;

téng hop tin hiéu bing cao bing cach sir dung tin hiéu kich thich bing
cao va duong bao bang cao; va |

két hop tin hiéu bing thip véi tin hiéu bing cao, dé thu thap tin hi¢u
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bang rong.

B0 gidi md dugc mo ta trén Fig.11 c6 thé du béo tin hiéu kich thich
béng cao tir tin hiéu kich thich biang thap hoc tin hidu bang thép theo bin
tan s6 bat dau cua tin hiéu kich thich bing cao, c6 thé trién khai du bao
clia tin higu kich thich bang cao c6 chit lugng ma héa tét, do vay tin hiéu
kich thich bang cao c6 thé dwgc dy béo tt hon, nho d6 céi thién hisu qua
hi€u nang clia tin higu kich thich bang cao. Ngoai ra, sau khi bd giai ma
duge mo ta trén Fig.11 két hop tin hiéu bing thap vdi tin hidu béng cao,
hi¢u néing ctia tin hiu bang rdng cling c6 thé duoc cai thién.

Ngudi c6 hiéu biét trung binh trong linh vyc c6 thé hiéu ring tat ca
hozic mdt phan cac budc cla phuong phép theo cac phuong 4n thuc hién
c6 thé dwoc tridn khai béi chuong trinh gém phén cung lién quan.
Chuong trinh ¢ thé dugc luu trit trong vat luu trit may tinh doc duoc.
Vat luu tri c6 thé gdm by nhé nhanh, by nhé chi doc (Read-Only
Memory, ROM), b6 nhég truy nhap ngiu nhién (Random Access Memory,
RAM), b dia tir, va b dia quang.

Phuong phép va thiét bi du bdo tin hidu kich thich bang cao theo céac
phuongénthuclﬁénséngchéduqcrnétéchiﬁétnéluén.TYongkénIné
ta nay, cac vi du cu thé duoc 4p dung dé mé ta chi tiét nguyén ly va cach
thie trién khai cta sang ché, va cac phan mé ta cac phuong an thuc hién
néu trén chi dugc sir dung dé giup hiéu phuong phép cla séng ché. Ngoai
ra, ngudi ¢ hiéu biét trung binh trong linh vuc cé thé, dya trén nguyén ly
cua sang ché, thuc hién cai bién so vé6i cac cach thire trién khai cu thé va
pham vi ing dung. Tém lai, ndi dung cua sang ché s& khdng dugc hiéu

nhu 13 giéi han séng ché.
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YEU CAU BAO HQ

1. Phuong phép du bao tin hiéu kich thich bing cao bao gém céc budc:

thu thap, theo dong bit bing thip nhan dugc, nhém cac tham s tin sd
phé ducjc sip xép theo thir tu tin sb, trong d6 cac tham sb tan s6 phd bao
gdm cac tham s tin s6 phd duong truyén (line spectral frequency — LSF)
bang thip hodc cic tham sb tan sb phé tré nap (immittance spectral
frequency — ISF);

tinh toan hiéu sb tham sb tan sb phd giita ctr hai tham s6 tin s6 phb ma
c6 cung khoang vi tri & mot s6 hodc tht ca cac tham sb tin sb phé;

thu thap hiéu s6 tham sb tan sd phé nhé nhét tir cac hiéu sb tham sb
tin s6 phd duogc tinh toan;

x4c dinh, theo bin (ngan) tin sb tuong tmg v&i hiéu sé tham s tin sb
phd nho nhét, bin tin s bt diu dé du bao tin hiéu kich thich bang cao tir
bang thap; va

du béo tin hiéu kich thich bing cao tir bing thap theo bin tAn sb bat

dau.

2. Phuong phap theo diém 1, trong d6 thu thap, theo dong bit bing thip
nhén dugc, nhém céc tham sb tan sb phé dugc sép xép theo thir tu tin sb
bab gbm:

giai m3 dong bit biang thip nhén duoc, dé thu thip nhém cac tham sb
tin s6 phé duoc sip xép theo thir tu tin sd; hosc

giai m3 dong bit bang thdp nhén dugc, dé thu thap tin hiéu bing thép,
va tinh toan, theo tin hiéu bing thdp, nhém cic tham sb tAn s6 phd dugc

sap xép theo thir t tin sb.
3. Phuong phép theo diém 2, trong d6 néu nhém céc tham sb tin sé phd

dugc sip xép theo thir tur tAn s6 duoc thu thap nho giai md dong bit bing

thip nh4n duoc, phuong phép con bao gém céc bude:
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giai md dong bit biang thip nhan dugc, dé thu thap tin higu kich thich
bing thip; va

du bao tin hiéu kich thich bing cao tir bing thip theo bin tin s bét
d4u bao gbm:

Iira chon, tir tin hiéu kich thich bing thip, bing tin sé c6 bing théng
dinh trudc 1am tin hidu kich thich bing cao theo bin tan sb bat dau.

4. Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6
phwong phap con bao gbm céc bude:

bién ddi cac tham s6 tin s6 phd thu dugc bing cach giai ma thanh cac
hé s6 LPC (Linear Prediction Coefficient- hé s§ du béo tuyén tinh) bing
thap;

tdng hop tin hiéu biang thp bing cach st dung cic hé sb LPC bing
thap va tin hiu kich thich bing thép;

du bao cac hé s6 LPC bing rong hoic bing cao theo cac hé s6 LPC
bing thip;

téng hop tin hiéu bang cao bﬁng cach str dung tin hi€u kich thich bang
cao va cac hé sb LPC bang rong hoic bang cao; va

két hop tin hiéu bang thip véi tin hiéu bing cao, ¢ thu thap tin hiéu

bang rong.

5. Phuong phap theo diém 2, trong d6 néu tin hidu bing thip thu duoc
bing cach giai m3 dong bit bing thip nhan dugc, va nhém cac tham sb
tan sb phé duoc sép xép theo thir tu tin s dugc tinh toan theo tin hiéu
bang thap, du béo tin hidu kich thich bing cao tir bing thip theo bin tin
s6 bt dau bao gdm cac budc:

xtr 1y tin hiéu bing thip bing cach sir dung bo loc phan tich LPC, dé
thu thép tin hiéu kich thich bing thp; va

lua chon, tir tin hiéu kich thich bing thip, bing tan s c6 bing thong
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dinh trudc 1am tin hiéu kich thich bing cao theo bin tin s6 bit dau.

6. Phuong phap theo diém 5, trong d6 phuong phép con bao gdm cac
budc:

bién dbi cac tham sb tan sb phd duoc tinh toan thu duge sang cic hé
s6 LPC biang thip;

du bio céc hé sb LPC bang rong hodc bang cao theo cac hé s6 LPC
bang thép;

tdng hop tin hiéu bing cao bing cach sir dung tin hiéu kich thich bing
cao va cac hé s LPC bang rong hodc biang cao; va

két hop tin hiéu bing thip véi tin hiéu bing cao, dé thu thip tin hidu

bang rong.

7. Phuong phéap theo diém bat ky trong so cac dieém tir 1 dén 6, trong do
ctr hai tham s0 tan s0 pho ma cé cung khoang vi tri bao gom cr hai tham
s0 tan sO pho lién k& hodc cr hai tham s6 tan so pho cach nhau clung so

lwong tham s6 phé tan sb.

8. Phuong phép theo diém bét ky trong s cac diém tir 1 dén 7, trong d6
viéc thu thap hiéu s6 tham sé.tén s6 phé nho nhét tir cac hiéu sb tham sb
tan s6 phd duoc tinh toan bao gdm:

hiéu chinh cé4c hiéu s tham sb tan sb phé duoc tinh toan bang cach sir
dung hé sb hiéu chinh a;

tim kiém hiéu s6 tham sb tan sb phé nho nhét tir cac hiéu sb tham sb

tan sb phé duoc hiéu chinh.
9. Phuong phép theo diém bt ky trong s6 cac diém tir 1 dén 8, trong d6

khoang tim kiém hiéu sb tham sb tin s phé nhé nhit duge xéc dinh theo

tbc d6 dong bit bang thap.
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10. Thiét bi du béo tin hiéu kich thich bing cao, bao gdm:

khéi thu thap thtr nhét, duoc ciu hinh d& thu thap, theo dong bit bing
thép nhin dugc, nhém cac tham sé tan sb phé duogc sép xép theo thir tu
thn sd, trong d6 cac tham sb tin sb phd bao gdm céc tham sb LSF bing
thip hoic cac tham s ISF bing thép;

khéi tinh toan, dugc cAu hinh dé: tinh toan hiéu sé tham sb tdn sb phd
giita cr hai tham sb tan s phd ma c6 cliing khoang vi tri & mot s6 hoic tat
c4 cac tham sb tin sb phd;

khéi thu thap thir hai, dugc cAu hinh @& thu thap hiéu sd tham sb tan sb
phd nho nhét tir cac hidu s6 tham s tin s6 phd dugc tinh toan béi khéi
tinh toan;

khéi x4c dinh bin tin s6 bét d4u, duoc ciu hinh ¢ xac dinh, theo bin
tAn s6 tuong tmg véi hiu sd tham sb tin s6 phd nhé nhét duge thu thap
boi khéi thu thap thir hai, bin tin s6 bit du dé du bao tin hiéu kich thich
bang cao tir bang thip; va

khéi du bao kich thich bing cao, dugc cAu hinh d& du bao tin hiéu
kich thich bang cao tir bang thip theo bin tin sb bit diu dugc xac dinh

bdi khoi xac dinh bin tan so6 bat dau.

11. Thiét bj theo diém 10, trong do:

khéi thu thap tht nhat duoc cdu hinh cu thé dé giai ma dong bit bang
thip nhan duoc, dé thu thp nhém cac tham sb tan sd phé dugc sip xép
theo thit ty tin sb; hodc dugce cAu hinh cu thé dé giai md dong bit biang
thip nh4n duoc, dé thu thap tin hidu bang thap, va tinh toan, theo tin hidu

bang thap, nhém cac tham s tn s6 phd duoc sip xép theo thi tu tin sb.
12. Thiét bi theo diém 11, trong d6 thiét bi con bao gom:

khéi giai md, duoc cAu hinh dé giai ma dong bit biang thap nhan duoc,

dé thu thép tin hiéu kich thich bang thip; va

-41-



19779

khéi du bao kich thich bang cao dugc cu hinh cu thé dé lua chon, tir
tin hiéu kich thich bing thip thu dugc béi khéi giai mi, bang tin s6 cb
bang théng dinh trude 1am tin hiéu kich thich biang cao theo bin tin s6 bt

dau duoc xac dinh béi khoi xac dinh bin tan so bat dau.

13. Thiét b theo diém 12, trong d6 thiét bi con bao gom:

khéi bién ddi thir nhét, duoc cAu hinh dé bién dbi cac tham sb tin sb
phé thu duoc bang cach giai ma béi khdi thu thap tha nhét sang cac hé sb
LPC bing thip;

khéi téng hop tin hiéu bing thip thir nhat, dugc ciu hinh & tong hop
céc hé s6 LPC bang thip thu duoc boi khdi bién ddi thir nhat va tin hiéu
kich thich bang thip thu duoc béi khdi giai ma thanh tin hiéu bang thap;

khdi du bao hé sb LPC thir nhét, dwoc cAu hinh dé du bao cac hé sb
LPC bang rong hodc bing cao theo cac hé sé LPC bing thap thu dugc
nho bidn @i béi khéi bidn ddi thir nhét;

khéi tdng hop tin hidu bang cao thir nhit, duoc cAu hinh dé tong hop
tin hiéu bing cao bang cach sir dung tin hiéu kich thich bing cao duoc
lua chon béi khéi dir bao kich thich bing cao va cac hé s6 LPC bang rong
ho#c bang cao dugc du bao bdi khéi du bao hé s6 LPC thir nhat; va

khéi tdng hop tin hiéu bing rong thir nhét, duge cAu hinh dé két hop
tin hiéu bang thip dwoc tbng hop bang khdi tng hop tin hidu bing thip
thir nhit véi tin hiéu bang cao dugc tdng hop bang khdi tong hop tin hiéu
bang cao thir nhét, dé thu thap tin hiéu bing rong.

14. Thiét bi theo diém 11, trong d6 néu khéi thu thap thir nhit duoc cdu
hinh cy thé dé giai m3 dong bit bang thip nhan dugc, @& thu thap tin hidu
bing thp, va tinh toan, theo tin hiéu bing thip, nhém céc tham sb tin s6
phé duoc sép Xép theo thit tu tin s, khdi du bio kich thich bang cao

dugc cAu hinh cu thé d& xir 1y tin hiéu bing thip bang cach st dung bo
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loc phén tich LPC, d& thu thap tin hiu kich thich bang thép, va lva chon,
tir tin hiéu kich thich bang thip, bing tin s6 c6 bing thong dinh truéc 1am

tin hiéu kich thich bang cao theo bin tin sb bét dau.

15. Thiét bi theo diém 14, trong d6 thiét bi con bao gbm:

khéi bién dbi thir ba, dwoc ciu hinh dé bién dbi cac tham sb tin sb phd
dugc tinh toan dugc thu thap bai khéi thu thap tha nhéit sang cac hé sb
LPC bang thip;

khéi du bdo hé s& LPC thir hai, duoc ciu hinh d& dy bao cac hé sb
LPC bang rong hodc bing cao theo cac hé s6 LPC bing thip thu dugc
nho bién dbi bsi khéi bién dbi thi ba;

khéi tdng hop tin hiéu bing cao thir ba, dwoc ciu hinh & tdng hop tin
hiéu bing cao bing cach st dung tin hiéu kich thich bing cao dugc lya
chon b&i khéi du bao kich thich biang cao va cac hé s6 LPC bing rong
hodc béng cao dugc du bao boi khéi du bao hé sb LPC th hai; va

khéi tdng hop tin hiéu bing rong thir ba, dwoc ciu hinh dé két hop tin
hiéu bang thap thu dugc bdi khéi thu thap thir nhét véi tin hidu bang cao
duoc tdng hop bang khdi tong hop tin hiéu biang cao thit ba, dé thu thap

tin hi€u bang rong.

16. Thiét bi theo diém bt ky trong s6 céc diém tir 10 dén 15, trong d6 ctr
hai tham s tin s6 phb ma c6 cling khoang vi tri bao gém cir hai tham s
tn s6 phd lién k& hodc ctr hai tham s tdn sé phd cach nhau clng s&

lwong tham s6 phd tin sb.

17. Thiét bi theo diém bt ky trong sb cac diém tir 10 dén 16, trong d6
khéi thu thp thi hai dwgc cdu hinh cu thé dé :

hiéu chinh c4c hiéu s tham sb tin sé phd dugc tinh toan bang cach sir
dung hé s hiéu chinh a;
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tim kiém hi€u so tham s0 tan s6 pho nhé nhat tir cic hiéu so tham so

tan sb phé duoc hiéu chinh.
18. Thiét bi theo diém bat ky trong s6 cac diém tir 10 dén 17, trong dé

khoang tim kiém hiéu sb tham s tan s phé nhé nhéit duge x4c dinh theo

tbc d6 dong bit thap.
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Thu thap theo dong bit bang thap nhén duoc, nhom cac
tham s& tén s& pho duoe sap xép theo thir tw tén sd, trong
do cac tham s6 tan 58 phd gbm cac tham sb LSF bang thap
hodc cac tham s6 ISF bing thip

'

D&i voi nhom cac tham 56 tin s6 pho thu duroc, tinh toan
higu s& tham s6 thn s8 pho gifra cr hai tham 56 tn s6 pho
méa co cung khodng vi tri & mét s hofic tht ca céc tham s&

102

tin s& phd

Thu thap hiéu so tham s8 tin 56 phd nhé nhit tir cic hiéu s8
tham s& tin s6 phd duoc tinh todn

l

Xac dinh, theo bin tan s6 tuo'ng ung voi hidu s6 tham s& tin
155 phd nhd nhét, bin thn s8 bit dhu d& du doan tin hidu kich
thich biing cao tir bing thép

104

\

l

Dur bao tin higu kich thich bang cao tir bing thap theo bin
tin s& bit diu

Fig.1
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