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(57) Séang ché de cap dén phuong phap va thiét bi du bao tin hiéu kich thich bang cao.
Phuong phap gom thu thap, theo dong bit bang thap nhan dugc, nhom cac tham s6 tan so
pho dugc sap x&p theo thur ty tan sd, trong d6 cac tham sd tan s6 phd gdm cac tham so tan
s6 phd duong truyén (line spectral trequency - LSF) bang thap hodc cac tham sd tan so pho
tré nap (immittance spectral frequency - ISF) bang thap; d6i voi nhom cdc tham sO tan sb
phd, tinh toan hiéu sb ‘tham s0 tan s6 pho ( 102) gitra ctr hai tham s6 tan sb pho ma co cung
khoang vi tri ¢ mot s6 hoic tat ca cac tham s6 tan s6 pho thu thap hiéu s6 tham s tan sb
pho nho nhat (103) tir cac hiéu sb tham s6 tan sO pho duoc tinh toan; xac dinh, theo bin
(ngan) tan s twong tmg voi hidu sd tham sd tin s6 pho nho nhat, bin tan s bat dau (104)
dé du bao tin hiéu kich thich bang cao tu bang thap; va du bao tin hiéu kich thich bang cao
(105) tir bang thip theo bin tan sé bt diu. Bang cach trién khai cdc phuong an thuc hién
sang ché, tin hiéu kich thich bing cao c6 thé dugc dy béo tét hon, nhd d6 cai thién hiéu
nang cua tin hi€u kich thich bang cao.
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Linh vue ky thuat dwoc de cap
Sang ché lién quan dén linh vuc cac cong nghé truyén thong, va cu thé

14, dén phuong phéap va thiét bi du bao tin hiéu kich thich bang cao.

Tinh trang k¥ thuit ciia sang ché

Do yéu cau véi chit luong dich vu thoai ngay cang tdng cao trong
truyén thong hién dai, du 4n hop tac thé hé tha ba (The 3rd Generation
Partnership Project, 3GPP) @ xuét codec (code/decode — mi hoa/giai ma)
thoai bang réng da tbc do thich ung (Adaptive Multi-Rate Wideband,
AMR-WB). Codec thoai AMR-WB ¢6 uu diém nhu chét lugng tai tao
thoai cao, tdc d6 m3 héa trung binh thip, va tu thich tng tét, va 12 hé
théng m3 héa thoai thir nhit c6 thé dugc st dung déng thoi cho cac dich
vu khong day va hitu tuyén trong lich st truyén thong. Khi tng dung thuc
té, & phia bd gidi ma cia codec thoai AMR-WB, sau khi nhan dong bit
bang thap duoc giri béi bd ma hoa, bd giai ma cb thé giai ma dong bit
bang thip dé thu dugc hé sb du bio tuyén tinh bing thip (Linear
Predictiion Coefficient, LPC), va du bdo hé s6 LPC bang rong hoac bang
cao bang cach sir dung hé s6 LPC bing thip. Ngoai ra, bd giai ma c6 thé
st dung nhiéu ngiu nhién 1am tin hiéu kich thich bang cao, va tong hop
tin hiéu bang cao bang cach sir dung hé s LPC bang cao hodc bang rong
va tin hiéu kich thich bang cao.

Tuy nhién, trong thuc té, mic du tin hiéu bang cao ¢6 thé duoc téng
hop bing cach str dung nhifu ngiu nhién ma duoc st dung lam tin hiéu
kich thich bang cao va hé s6 LPC bing cao hodc bing rong, do nhidu
ngiu nhién thudng khac nhidu véi tin hidu kich thich bang cao ban dau,

hidu ning cua tin hiéu kich thich bang cao twong dbi kém, anh hudng
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nhiéu hiéu nang cua tin hiéu bang cao dugc tong hop.

Ban chit ky thuit cia sang ché

Céc phuong 4n thuc hién sang ché boc 16 phuong phap va thiét bi du
béo tin hiéu kich thich bang cao, c6 thé du bao tt hon tin hiéu kich thich
bang cao, nho dé cai thién hiéu nang cua tin hiéu kich thich bang cao.

Khia canh thit nhat theo céc phuong an thuc hién sang ché boc 16
phuong phéap du béo tin hiéu kich thich bang cao, gom:

thu thap, theo dong bit bang thép nhan duogc, nhém cac tham sb tan s6
phé duoc sp xép theo thir tu tan s, trong d6 cac tham sb tan s6 phd gdm
cac tham sb phd tan sb dudng truyén (Line Spectrum Frequency, LSF)
bang thdp hodc cac tham sb tan s6 phd tré nap (Immittance Spectral
Frequencies, ISF) bang thap;

dbi véi nhém céc tham sb tan sd phé, tinh to4n hiéu s tham sb tin s
phé gitra ¢ hai tham s tan s6 phd ma c6 cing khoang vi tri & mot sb
hodc tAt ca cac tham s6 tan sd phé;

thu thap hiéu s6 tham sd tan sd phd nhod nhét tir cac hiéu sb tham sb
tan s6 phé duoc tinh toan;

xé4c dinh, theo bin (ngdn) tan sb tuong Gmg véi hidu sd tham sd tan sd
phé nhé nhét, bin tAn sb bat dau dé du bao tin hiéu kich thich bang cao tur
bang thip; va

du béo tin hidu kich thich bing cao tir bang thip theo bin tdn sd bat
dau.

Theo cach thurc trién khai kha thi tht nhat cia khia canh tht nhét cta
cac phuong 4an thuc hién sang ché, thu thap, theo dong bit bang thap nhén
duoc, nhém cac tham s6 tin sé phd duoc sép xép theo thir tu tan s6 gdom:

giai m3 dong bit bang thip nhén duoc, dé thu thdp nhém cac tham sb
tan s6 phd duoc sip xép theo thir tu t?m sd; hoic

giai mi dong bit bang thap nhén duoc, dé thu thap tin hidu bang thap,
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va tinh todn, theo tin hiéu bang thip, nhém cac tham sb tan s6 phd duoc
sap xép theo thi tu tin sb.

Dua vao cach thtc trién khai kha thi thir nhét cia khia canh thir nhét
clia cac phuong an thuc hién sang ché, theo cach thic trién khai kha thi
thir hai ctia khia canh thr nhat ctia cac phuong 4n thuc hién sang ché, néu
nhém céc tham sd tan sé phd duge sip xép theo thir tu tin sb thu duoc
bang cach giai mi dong bit bang thdp nhan dugc, phuwong phap con gom:

giai ma dong bit bang thap nhan duogc, dé thu thap tin hiéu kich thich
bang thip; va

viéc du bao tin hiéu kich thich bing cao tir biang thap theo bin tan sb
bt dau gdm:

Iwra chon, tir tin hiéu kich thich bing thip, bing tan sb c6 bing thong
dinh trudce lam tin hiéu kich thich bang cao theo bin tan s bat dau.

Dua vao céach thirc trién khai kha thi thir hai ctia khia canh thir nhét
ctia cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thtr ba cta khia canh thir nhét cta cac phuong an thuc hién sang ché,
phuong phap con gom:

bién ddi cac tham sb tan sd phd thu dugc bang cach giai ma thanh cac
hé s6 LPC bang thép;

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

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

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

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

Dua vao cach thic trién khai kha thi th& hai cta khia canh thtr nhét

ctia cac phuong 4n thyuc hién sang ché, theo cach thiic trién khai kha thi
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thtr tu clia khia canh thr nhit ctia cdc phuong 4n thuc hién sang ché,
phuong phéap con gom:

bién ddi cc tham sb tan sd phd thu dugc bang cach giai mi sang cac
hé s6 LPC bang thap;

tdng hop tin hiéu bang thip bing cach sir dung cic hé sé LPC bing
thp va tin hiéu kich thich bang thap;

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

téng hop tin hidu biang cao bang cach sir dung tin hiéu kich thich bang
cao va dudong bao bang cao; va

két hop tin hiéu bang thdp véi tin hidu biang cao, dé thu thap tin hiéu
bang rong.

Dua vao cach thirc trién khai kha thi thtr nhat cia khia canh thir nhét
ctia cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thtr nam cua khia canh thtr nhét ctia cac phuong an thuc hién sang ché,
néu tin hiéu bang thip thu dugc bang cach giai m3 dong bit bang thip
nhan duoc, va nhom cac tham s6 tan sb phé duoc sép xép theo tht tu tan
s6 duoc tinh toan theo tin hiéu bang thép, du bao tin hiéu kich thich bang
cao tir bang thap theo bin tin sd bat déu gom:

xtr 1 tin hiéu bang thip bang cach st dung bd loc phéan tich LPC, dé
thu thap tin hiéu kich thich bang thap; va

lua chon, tir tin hiéu kich thich bang thip, bing tan sé c6 bang thong
dinh trude 1am tin hiéu kich thich bang cao theo bin tin s bét dau.

Dua vao céch thirc trién khai kha thi thit ndm cta khia canh thir nhat
clia cac phuong 4n thuc hién sang ché, theo cach thic trién khai kha thi
thr su cua khia canh thir nhét theo cac phuong an thuc hién sang ché,
phuong phép con gdm:

bién ddi cac tham sb tin sb phd duogc tinh toan thanh cac hé s6 LPC
bing thép;

du bao cac hé sb LPC bang rong hoic bing cao theo cac hé s6 LPC
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bang thap;

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

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

Dua vao céch thtc trién khai kha thi thit ndm cua khia canh thir nhét
clia cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thtr bay cua khia canh thtr nhit theo cac phuong 4n thuc hién sang ché,
phuong phép con gom:

dur bao dudng bao bang cao theo tin hiéu biang thap;

téng hop tin hidu bang cao bang cach sir dung tin hiéu kich thich bing
cao va dudong bao bang cao; va

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

Dua vao khia canh thr nhit theo céc phuong an thyc hién sang ché
hodc cach thuc bat ky trong cach thirc trién khai kha thi tir thir nhit dén
thir bay ctia khia canh thir nhét theo cac phuong an thuc hién sang ché,
theo cach thirc trién khai kha thi th tdm cta khia canh thtr nhét cla cac
phuong 4n thuc hién sang ché, ct hai tham sé tin s phé ma cé cing
khoéang vi trf gdm cir hai tham s6 tan s phd 1ién k& hozc ctr hai tham s
tan s6 phd cach nhau cung s6 luong tham s phd tan sd.

Khia canh thtr hai theo c4c phuong 4n thuc hién séng ché boc 16 thiét
bi du bao tin hiéu kich thich bang cao, gdm:

khéi thu thap tha nhét, dugc cAu hinh dé thu thap, theo dong bit bang
thip nhén dugc, nhém céc tham sé tan sb phd dugc sip xép theo thi tu
tin b, trong d6 cac tham sb tAn s6 phd gdém cac tham sé LSF bing thip
hozc cac tham sb ISF bang thap;

khéi tinh toan, duoc cAu hinh dé: d6i véi nhém cac tham sb tan s phd

duogc thu thap boi khéi thu thap tha nhét, tinh toan hiéu s6 tham sb tan sb
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phé giita ctr hai tham s6 tin s& phd ma c6 cung khoang vi tri & mot sb
hodc tat ca cac tham s tan sd phé;

khéi thu thap thi hai, duoc cAu hinh dé thu thap hiéu s6 tham sd tan s6
phé nho nhat tir cac hiéu sb tham sb tan s6 phd duge tinh toan boi khéi
tinh toan; |

khéi xac dinh bin tin sé bit dau, dugc cAu hinh dé xac dinh, theo bin
thn sb twong Gmg v6i hiéu sb tham s tin sb phd nho nhit dugc thu thap
béi khéi thu thap thit hai, bin tan sé bit dau dé du bao tin hidu kich thich
bang cao tir bang thap; va

khéi du béo kich thich bang cao, duoc ciu hinh dé du bao tin hiéu
kich thich bang cao tir bang thap theo bin tin s6 bit diu dugc xac dinh
bai khéi x4c dinh bin tan sb bat dau.

Theo cach thirc trién khai kha thi thit nhat clia khia canh tht hai theo
c4c phuong 4an thuc hién sang ché, khéi thu thap thir nhat duoc cdu hinh
cu thé dé giai md dong bit bang thdp nhén dugc, dé thu thap nhém cac
tham sb tan sb phé duoc sép Xép theo tht tu tAn sd; hodc duoc ciu hinh
cu thé dé giai m3 dong bit bang thip nhan dugc, dé thu thap tin hiéu bang
thép, va tinh toan, theo tin hiéu bang thép, nhém céc tham sd tan s phé
duoc sip xép theo thir tu tan sb.

Dua vio cach thirc trién khai kha thi thr nhat cua khia canh thi hai
theo cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi
thir hai ctia khia canh thi hai theo cac phuong 4n thuc hién sang ché, néu
khéi thu thap thir nhat duoc cAu hinh cu thé dé giai ma dong bit bing thap
nhan dugc, dé thu thap nhom cac tham sb tan sb phé duoc sép xép theo
thtr tu tan sd, thiét bi con gdm:

khéi giai ma, duoc cAu hinh dé giai ma dong bit biang thap nhan duoc,
dé thu thap tin hiéu kich thich bang thap; va

khdi du bao kich thich bang cao dugc cAu hinh cu thé dé lua chon, tir

tin hiéu kich thich bang thip thu dugc boi khéi giai mi, bang tan sb c6
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bing thong dinh trude 1am tin hidu kich thich bing cao theo bin tin sd bt
dau dugc x4c dinh bai khédi xac dinh bin tan sb bat dau.

Dua vao céch thirc trién khai kha thi thi hai cta khia canh thit hai theo
c4c phuong an thuc hién sang ché, theo cach thic trién khai kha thi tha
ba ctia khia canh thit hai theo cac phuong an thuc hién sang ché, thiét bi
con gom:

khéi bién dbi thwr nhat, duge cAu hinh dé bién dbi cac tham s tan s6
phé thu dugc bang cach giai ma béi khéi thu thap thir nhat sang cac hé s6
LPC bang thép;

khdi téng hop tin hiéu bang thip thu nhit, dugc cu hinh dé tong hop
c4c hé s8 LPC bang thp thu dugc nho bién d6i boi khdi bién doi thir nhat
va tin hiéu kich thich bang thap thu duoc bsi khéi giai ma thanh tin hidu
bang thap;

khéi du bao hé s§ LPC tha nhat, dugc cdu hinh dé du bao cac hé s6
LPC bang rong hodc bang cao theo cic hé sé LPC bang thip thu duoc
nhd bién dbi boi khdi bién dbi tht nhat;

khdi téng hop tin hiéu bang cao thir nhat, dugc cdu hinh dé tong hop
tin hiéu bang cao bang cach st dung tin hiéu kich thich bing cao duoc
lua chon béi khéi du bao kich thich bing cao va cac hé sb LPC bang rong
hodc bang cao dugc du bao boi khéi du bao hé sb LPC thir nhat; va

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

Dua vao céch thire trién khai kha thi thir hai ctia khia canh thir 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
gom:

khoi bién do6i thir hai, dugc cau hinh dé bién doi cac tham so tan so
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phd thu dugc bing cach giai mi béi khéi thu thap thi nhat sang cac hé s6
LPC bang thép;

khéi téng hop tin hiéu bang thip thir hai, dugc cau hinh dé tong hop
céc hé s6 LPC bang thap thu dugc nhd bién dbi béi khdi bién doi thir hai
va tin hiéu kich thich bang thip thu duoc boi khdi gidi ma thanh tin higu
bang thap;

khéi dy bao dudng bao bang cao thu nhét, dugc cau hinh dé du bao
duong bao bang cao theo tin hiéu bang thip duoc tong hop bang khébi
tdng hop tin hiéu bang thap tha hai;

khéi tdng hop tin hiéu bang cao thi hai, duoc cAu hinh dé tong hop tin
hiéu bang cao béng cach sir dung tin hiéu kich thich bang cao dugc lua
chon boi khéi du bao kich thich bing cao va dudng bao bing cao duge du
béo béi khdi du bao dudng bao bing cao thir nhét; va

khdi tdng hop tin hiéu bang rong thit hai, dugc cAu hinh dé két hop tin
hiéu bang thdp duoc tdng hop bang khéi tbng hop tin hidu bang thip thi
hai véi tin hiéu bang cao duoc tong hop bang khdi tdng hop tin hiéu bing
cao thtr hai, dé thu thap tin hiéu bing rong. '

Dua vao cach thirc trién khai kha thi th nhat cua khia canh tht hai
theo cac phuong &n thuc hién sang ché, theo céch thic trién khai kha thi
thr ndm cua khia canh thir hai theo cac phuong an thuc hién sang ché,
néu khéi thu thap thr nhit dugc cdu hinh cu thé dé giai ma dong bit bing
thép nhan duoc, dé thu thap tin hiéu bang thép, va tinh to4n, theo tin hiéu
bang thip, nhém céc tham s6 tAn s6 phd duge sap xép theo thir tu tan s,
khéi du béo kich thich bing cao dugc ciu hinh cu thé dé xi 1y tin higu
bang thip bing cach st dung bd loc phan tich LPC, d thu thap tin hiéu
kich thich bang thép, va lua chon, tir tin hiéu kich thich bang thép, bang
tan s6 c6 bang thong dinh trudc 1am tin hidu kich thich bing cao theo bin
tdn sb bat dau duoc xac dinh boi khéi x4c dinh bin tan s6 bat dau.

Dua vao cach thirc trién khai kha thi thir nim cta khia canh thir hai
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theo cac phuong an thuc hién sang ché, theo cach thic trién khai kha thi
thir sdu cua khia canh tht hai theo cac phuong an thuc hién sang ché,
thiét bi con gdm:

khdi bién déi thir ba, duoc cAu hinh dé bién dbi cac tham sb tan s6 phd
duoc tinh toan dugc thu thap boi khdi thu thap thr nhAt sang cac hé $6
LPC bang thap;

khéi du béo hé s6 LPC thi hai, duge cau hinh & du bao cac hé s6
LPC bang rong hodc bing cao theo cac hé s6 LPC bang thap thu duogc
nhd bién d6i béi khdi bién doi thir ba;

khéi téng hop tin hiéu bang cao thi ba, duoc ciu hinh dé tong hop tin
hiéu bing cao bang cach sir dung tin hiéu kich thich bing cao dugc lua
chon boi khéi du bao kich thich bing cao va cic hé s LPC bang rong
ho#c bang cao dugc du béo boi khdi du béo hé sé LPC thir hai; va

khéi téng hop tin hiéu bang rong thir ba, duoc céu hinh dé két hop tin
hiéu bang thip thu duoc bang cach giai ma boi khéi thu thap thir nhét véi
tin hiéu bang cao dugc tdng hop biang khéi tong hop tin hidu bang cao thir
ba, dé thu thap tin hiu bang rong.

Dua vao céach thirc trién khai kha thi th nim cua khia canh th{r hai
theo cac phuong an thuc hién sang ché, theo cach thirc trién khai kha thi
thir bay cua khia canh tht hai theo cdc phuong 4n thuc hién sang ché,
thiét bj con gom:

khdi dir béo dudng bao bang cao thir ba, dugc cdu hinh dé du bao
dudng bao bing cao theo tin hiéu bing thap thu dugc bang cach giai ma
béi khdi thu thap thir nhét;

khéi tong hop tin hidu bang cao thir tu, duge céu hinh dé tong hop tin
hiéu bang cao béng cach str dung tin hi€u kich thich bang cao duoc lua
chon boi khéi du bdo kich thich bang cao va dudng bao bang cao dugc du
béo boi khébi du bao duong bao bang cao thir ba; va

khéi tdng hop tin hiéu bang rong thir tw, duoc cAu hinh dé két hop tin
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hiéu bang thp thu duoc bing cach giai ma béi khdi thu thap thir nhat véi
tin hiéu bing cao dugc tdng hop bang khdi tong hop tin hiéu bang cao thi
tu, dé thu thap tin hiéu bang rong.

Dua vao khia canh thir hai theo cidc phuong an thuc hién séng ché
hodc cach thirc bt ky trong cac cach thirc trién khai kha thi tir thir nht
dén thtr bay ctia khia canh thi hai theo cac phuong an thuc hién sang ché,
theo céch thic trién khai kha thi thir tim cta khia canh thir hai theo céc
phuong 4n thuc hién sang ché, c hai tham sb tin s6 ph6é ma c6 cung
khoéang vi trf gdm ci hai tham s tin s6 phd 1ién ké hodc ctr hai tham s6 |
tan s6 phd cach nhaul clng sb luong tham sé phd tan so.

Theo cac phuong 4n thuc hién sang ché, sau khi thu thip nhém céc
tham s6 tdn s6 phd duoc sip xép theo thi tu tin sé theo dong bit bing
thip nhan dugc, hidu s6 tham s tin sb phd giita hai tham sd phd tan sb
bét k¥, c¢6 cung khoang vi tri, trong nhém nay cac tham s6 tan sé phd c6
thé dfrqc tinh toan, va ngoai ra, hiéu s6 tham sb tan sb phé nhé nhét thu
duoc tir cac hiéu sd tham sb tan sb phé duogc tinh toan, trong do cac tham
s6 tan sb phd gdm cac tham s LSF bing thdp hodc cic tham s6 ISF bing
thap, va do vay, hiéu s6 tham sd tan sb phé nhé nhét 13 hiéu sb tham s
LSF nhé nhat hodc hidu s6 tham sb ISF nhé nhit. Cé thé dugc biét theo
quan hé 4nh xa gifta ning luong tin hidu va bin tan s6 twong tmg véi hiéu
s6 tham s6 LSF hoac hiéu sé tham s6 ISF ma, hiéu sé tham s LSF nho
hon hodc hiéu s tham sb ISF chi béo ning luong tin hiéu 1én hon, va do
véy, bin tAn sb bit ddu dé du bao tin hiéu kich thich bing cao tlr bing
thip duogc x4c dinh theo bin tin sb tuong tmg véi higu s6 tham sb tan s
phd nho nhét (tic 13, hiéu sb tham s LSF nho nhit hoic hiéu s6 tham s
ISF nho nhét), va tin hiéu kich thich bang cao duoc du bao tir bing thap
theo bin tin s6 bét dau, co thé trién khai du bao tin hidu kich thich bing
cao ¢ chét lvong ma hoa tuong ddi tt, do vay tin hiéu kich thich bing

cao cO thé duogc du bao tot hon, nhd d6 cai thi€n hi€u qua hiéu néng cua
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tin hiéu kich thich bang cao.

MBS ta van tit cac hinh vé

Dé mé ta cac giai phap k¥ thuat theo cdc phuong 4n thyc hién sang
ché 15 rang hon, phin dudi ddy gidi thidu vén tit cac hinh vé di kém can
dé mo ta cac phuong an thuc hién. RS rang 13, cc hinh v& di kém trong
phin mo ta dudi day chi thé hién mot s& phuong 4n thuc hién sang ché,
va ngudi ¢6 kién thic trung binh trong linh vuc van cé thé suy ra cac hinh
v& khéc tir c4c hinh v& di kém nay ma khong can nb luc sang tao.

Fig.1 1a Iuu dd cta phuong phap du bao tin hiéu kich thich bing cao
theo phuong an thuc hién sang ché;

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

Fig.3 13 so db qué trinh khac du bao tin hiéu kich thich biang cao theo
phuong an thuc hién sang ché;

Fig.4 14 so dd qué trinh khac du bao tin hiéu kich thich bing cao theo
phuong 4n thuc hién sang ché;

Fig.5 14 so dd qué trinh khac du bao tin hiéu kich thich bing cao theo
phuong 4n thuc hién sang ché;

Fig.6 1a lugc dd cAu tric cta thiét bi du bao tin hidu kich thich bang
cao theo phuong 4n thuc hién sang ché;

Fig.7 1a lugc dd céu tric cia thiét bi khac du bao tin hi¢u kich thich
bang cao theo phuong 4n thuc hién sang ché;

Fig.8 1a lugc db cu tric cta thiét bi khac du béo tin hiéu kich thich
bang cao theo phuong 4n thuc hién sang ché;

Fig.9 13 luoc dd céu tric cta thiét bi khac du béo tin hiéu kich thich
bang cao theo phuong an thuc hién sang ché;

Fig.10 1a lugc dd ciu tric cta thiét bi khac du béo tin hiéu kich thich

bang cao theo phwong 4n thuc hién sang ché; va
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Fig.11 1a luogc dd céu trac cta bd giai ma theo phuong an thuc hién

sang ché.

M5 ta chi tiét sang ché

Phan dué6i ddy md ta 16 rang cac giai phap k¥ thuat theo cac phuong
an thuc hién sang ché c6 dua vio cac hinh v& di kém theo cic phuong an
thuc hién sang ché. RS rang 13, cac phuong 4n thuc hién dugc mé ta chi 1a
mdt s6 thay vi tit ca cdc phuong 4n thuc hién sang ché. Tat ca cac
phuong 4n thuc hién khac duoc thu thap boi ngudi c6 kién thic trung
binh trong linh vuc dua vao cic phuong an thuc hién sang ché ma khong
can nd luc sang tao s& nam trong pham vi bao ho ctia sang ché.

Céc phuong an thyuc hién sang ché boc 16 phuong phép va thiét bi du
bao tin hiéu kich thich bang cao, c6 thé du bao tét hon tin hiéu kich thich
bang cao, nho d6 cai thién hiéu nang cua tin hi€u kich thich bang cao.
Céac phan md ta chi tiét duoc thuc hién riéng 1& dudi day.

Dua vao Fig.1, Fig.1 1a luu d6 cua phuong phap du bao tin hiéu kich
thich bang cao theo phuong 4n thuc hién sang ché. Nhu dugc thé hién
trén Fig.1, phuong phép du bao tin hiéu kich thich bing cao c6 thé gbm
cac budc dudi day:

101: Thu thap, theo dong bit bang thép nhan dugc, nhém cac tham sé
tan sd phé duoc sip xép theo thir tu tan sb, trong d6 cac tham sb tan sb
phé gdm céc tham sé LSF bang thip hodc cic tham s ISF bang thap.

Theo phuong 4n thuc hién sang ché, do cac tham sb tan s6 phd gdbm
céc tham sb LSF bang thip hodc cac tham sé ISF bing thip, mdi tham sd
LSF bing thip hoic tham sb ISF bing thip con tuong tmg véi mot tan sd,
va trong dong bit bang thip, cac tAn sb twong Gng vé6i cac tham sb LSF
bang thap hoic cac tham sb ISF bing thp thuong dugc sip xép theo thir
tur ting dan, nhém cac tham sb tan sb phd duoc sap xép theo thit tu tan sb

12 nhém cac tham s6 tan sb phd dugc sép xép theo th tu tan sb twong
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ng v6i cac tham sb tan s6 phd.

Theo phuong 4n thuc hién sang ché, nhém cac tham s tin s& phd
dugc sip xép theo thir tu tan sd c6 thé duge thu thap bdi bo giai ma dong
bit bang thp nhan dugc. B giai mi co thé 1a b giai ma trong codec
thoai AMR-WB, hoac c6 thé 13 bd giai ma thoai, dong bit bang thép bo
giai mé, hodc tuong tu loai khac, von khong bi gidi han theo phuong an
thuc hién séang ché. Bo giai mi theo phuong 4n thuc hién sang ché co thé
odm it nhit mot bo xir 1y, va bd giai ma c6 thé 1am viée dusi su didu
khién cua it nhat mét bo xtr 1.

Theo phurong én thuc hién, sau khi b6 giai mé tiép nhan dong bit bing
thip duoc giri boi bd ma hoa, bod giai ma trude hét co thé giai ma truc tiép
dong bit bang thdp duoc gii bdi bd ma hoa dé thu thap cac tham sb cip
phé dudng truyén (Linear Spectral Pair, LSP), va sau d6 bién dbi céc
tham s& LSP thanh c4c cac tham s6 LSF bang thap; hodc bo giai mi trude
hét c6 thé giai ma truc tiép dong bit biang thip dugc giri béi bd ma hoa dé
thu thap cac tham sb cip phd tré kh.éng (Immittance Spectral Pairs, ISP),
va sau d6 bién ddi cac tham sb ISP thanh cac tham s6 ISF bang théap.

Céc qué trinh bién ddi cu thé trong d6 b giai ma bién dbi cac tham sb
LSP thanh c4c tham sb LSF bang thap, va bo giai ma bién ddi cac tham sb
ISP thanh cac tham s& ISF bang thip 13 hiéu biét thong thudng cua
chuyén gia trong linh vuc, va khéng dugc md ta chi tiét & day theo
phuong an thuc hién sang ché.

Theo phuong 4n thuc hién sang ché, tham s tan s6 pho ciing c6 thé 13
tham s chi bdo mién tan s bat ky cta hé s6 LPC, nhu tham s& LSP hoic
tham s LSF, von khong bi gidi han theo phuong an thuc hién sang ché.

Theo phuong an thuc hién khac, sau khi nhan dong bit bang thdp duoc
giri bdi bd ma hoa, bd giai ma cé thé giai m3 dong bit bang thip nhan
duoc, dé thu thap tin hiéu bang thip, va tinh toan, theo tin hiéu bang thép,

nhom cac tham s6 tan s6 phd dugc sap xép theo thir tu tan so.
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Cu thé 13, bd giai mi c6 thé tinh toan cac hé s6 LPC theo tin hiéu bing
thap, va sau do6 bién dbi cac hé s LPC thanh cic tham s6 LSF hoic céc
tham sb ISF, trong d6 qué trinh tinh todn cu thé trong d6 cac hé s6 LPC
duoc bién dbi thanh cc tham sb LSF hodc cac tham s ISF ciing duoc
biét boi chuyén gia trong linh vuc, va cling khéng dugc md ta chi tiét &
day theo phuong an thuc hién sang ché.

102: Dbi véi nhom céc tham sb tan sb phé thu dugc, tinh toan hiéu s
tham sb tan sb phd gifra ctr hai tham s6 tdn sé phd ma cé cung khoang vi
trf & mot s& hodc tit ca cac tham sb tan sé pho.

Theo phuong an thuc hién sang ché, bo gial ma co thé lwya chon mot
vai tham sb tan sb phé tir nhém cac tham sd tan sb phé thu duoc, va tinh
toan hiéu s tham sd tn s6 phé gitta ¢t hai tham s6 tan s6 phd, ma cb
cung khoang vi tri, trong cac tham s6 tan sb phd duoc chon. RS rang 13,
theo phuong an thuc hién sang ché, bo giai m3 cé thé lua chon tit ca cac
tham s& tan s6 phd tir nhém cac tham s tan s6 phd thu dugce, va tinh todn
hiéu sb tham sb tin s phd gifta c hai tham sd tan s6 phd, ma c6 clng
khoang vi tri, & tAt ca cac tham sb tan sd phé duoc chon. Noi1 theo cach
khac, mot sb hodc tht ca cac tham s tin sb phd 13 cac tham sb tan s6 phd
trong nhém cac tham s tan s6 phd thu duoc.

Theo phuong an thuc hién séng ché, sau khi bo giai ma thu thip nhém
c4c tham s6 tAn sd phé (tic 13, cac tham s6 LSF bang thap hodc cac tham
s6 ISF bang thap) dugc sip xép theo thi tur tan sO, bd giai ma ¢ thé tinh
toan, ddi v6i nhom cac tham sb tan sb phé thu duogc nay, hiéu s6 tham sb
thn s phd gifra it hai tham s6 tan sé phd, cé cung khoang vi tri, trong
(mdt sb hodic tat c&) nhém cac tham sb tan s& nay.

Theo phuong an thuc hién, ct hai tham sd tAn s6 phd ma cb clng
khoéang vi tri gdm ctr hai tham s6 tan s6 phd ¢6 cac vi tri lién k&, ching
han, c6 thé 14 ctr hai tham s6 LSF bang thap c6 cac vi tri lién ké (ttc 13,

khoang vi trf 13 tham s LSF 0) trong nhém cac tham s6 LSF bang thap
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dugc bb tri theo thir tu tan s6 tdng dan, hoic co thé 13 ¢t hai tham s ISF
bang thap c6 cac vi tri 1ién ké (tirc 13, khoang vi tri 1a cac tham sb ISF 0)
trong nhém céc tham sé ISF bang thdp dugc bd tri theo thir tu tAn sd ting
dan.

Theo phuong 4n thuc hién khéc, cir hai tham sb tdn s6 phd ma c6 cung
khoang vi trf gdm ci hai tham s tan s6 phd c6 cac vi tri nam cach nhau
$6 lugng tuong tu (nhu mot hoac hai) tham s6 tan sd phé, chéng han, cé
thé 13 LSF [1] va LSF [3], LSF [2] va LSF [4], LSF [3] va LSF [5], hoac
tuong tu trong nhom cac tham s LSF bang thdp duoc b tri theo thir tur
tan sb 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 12 mét tham sé LSF, vén 13
LSF [2], LSF [3], va LSF [4].

103: Thu thap hiéu s6 tham sb tan s phd nho nhat tir cac hiéu s6 tham
s6 tan s6 phd duoc tinh toan.

Theo phuong 4n thuc hién sang ché, sau khi tinh toan cac hiéu sb tham
s6 tin s6 phd, bd giai ma c6 thé thu thap hiéu sb tham sb tan sé phd nhé
nhat tir cac hiéu s6 tham sb tin s0 phé duoc tinh toan.

104: X4c dinh, theo bin tan sd tuong ung vao1 hiéu s6 tham sb tan sb
phé nho nhét, bin tan sb bit ddu dé du béo tin hiéu kich thich biang cao tir
bang thap.

Theo phuong an thuc hién sang ché, do hiéu sb tham sd tan sb phé
nho nhat tuong Gng voi hai bin tan sb, bd gidi ma co thé xac dinh, theo
hai bin tan s6, bin tin s bit ddu dé du bao tin hiéu kich thich bang cao tir
bang thap. Chéng han, bd giai m c6 thé sir dung bin tin s6 nhé hon trong
hai bin tin s6 13m bin tin s bat ddu dé du bao tin hiéu kich thich bang
cao tir bang thap, hodc bd giai ma ¢ thé sir dung bin tan s6 16n hon trong
hai bin tdn s6 1am bin tdn s6 bét diu dé du bao tin hiéu kich thich bing
cao tir bang thap, hodic bd giai ma co thé st dung bin tin sé duoc dat gitta

hai bin tin s6 13m bin tin s bat ddu dé du bao tin hiéu kich thich bang
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cao tir bang thap, ttc 13, bin tdn sé bat dau duoc chon 16n hon hoic bang
bin tan sé nhé hon trong hai bin tan s, va nhd hon hoic bang bin tan sd
16n hon trong hai bin tan sb; va viéc lua chon cu thé bin tin sb bat dau
khéng bi gi6i han theo phuong an thuc hién sang ché.

Chéng han, néu hiéu sb gitra LSF [2] va LSF [4] 14 hiéu s6 LSF nho
nhat, bd giai m3 c6 thé st dung bin tan s nho nhat tuong Gmg véi LSF [2]
1am bin tan sd bt dau dé du bao tin hiéu kich thich bang cao tr bang thép,
hoc bo giai ma c6 thé sir dung bin tan s6 16n nhit tuong tmg véi LSF [4]
1am bin tn s6 bat ddu dé du bao tin hiéu kich thich bing cao tir bing thip,
hozic bd giai ma c6 thé st dung bin tan sé trong khoang bin tin sb gitta
bin tdn s6 nh6 nhét twong tmg véi LSF [2] va bin tin s6 16n nhat tuong
g v6i LSF [4] 1am bin tin s6 bit ddu dé du bao tin hiéu kich thich bing
cao tir bang thap, vén khong bi gi6i han theo phuong 4n thuc hién sang
ché.

105: Du béo tin hiéu kich thich bing cao tir bang thap theo bin tin sd
bt dau.

Theo phuong 4n thuc hién sang ché, sau khi x4c dinh bin tin sd bét
dAu dé dy béo tin hiéu kich thich bing cao tir bang thap, bd giai mi c6 thé
dy béo tin hiéu kich thich bang cao tir bang thap. Ching han, b6 giai ma
lwa chon, tir tin hiéu kich thich bing thip twong mg véi dong bit bing
thip, bang tin s6 c6 bang thong dinh trudc 1am tin hidu kich thich bing
cao theo bin tan sb bit dau.

O phuong phap dugc mé ta trén Fig.1, sau khi thu thip, theo dong bit
bang thdp nhén dugc, nhdém céc tham sb tin s6 phd duoc sip xép theo thir
tur tAn b, bo giai ma c6 thé tinh toan hiéu sé tham sb tin sb phd gitta cir
hai tham s tan s6 phd, c6 cing khoang vi tri, trong nhém céc tham sb tan
s6 phd nay, va con thu thap hiéu sé tham sb tan s6 phd nhé nhét tir cac
hiéu s6 tham sé tin s phé duogc tinh toan, trong d6 cac tham sb tan sb

phé gbm cac tham sb LSF bang thip hoic cac tham sd ISF bang thap, va
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do vay, hiéu s tham sb tan s6 phd nhé nhét 13 hiéu sé tham sé LSF nhé
nhat hodc hiéu sd tham s ISF nhé nhét. C6 thé duoc biét theo quan hé
anh xa gilra nang luong tin hiéu va bin tan sb tuong ung véi hiéu s6 tham
s6 LSF hoic hiéu s6 tham sb ISF rﬁng, hiéu s6 tham s6 LSF nhé hon hoac
hiéu s tham s ISF chi bao ning lugng tin hiéu 16n hon, va do vay, bd
giai m3 x4c dinh, theo bin tin sé tuong tmg vai hidu sd tham s tan sd
phé nhoé nhét (tirc 13, hiéu s tham s LSF nhé nhét hodc hiéu s6 tham s6
ISF nhé nhat), bin tin sb bt dau dé du béo tin hiéu kich thich bing cao tir
bang thap, va du béo tin hiéu kich thich bing cao tir bang thip theo bin
tan sb bat ddu cua tin hiéu kich thich bang cao, c6 thé trién khai du bao
cua tin hi€u kich thich bang cao cé chét lugng ma hoda tét, do vay tin hiéu
kich thich bang cao cé thé dugc du béo tot hon, nher d6 cai thién hiéu qua
hi€u nang cua tin hi€u kich thich bang cao.

Nhu dugc thé hién trén Fig.2, Fig.2 1a so d6 qua trinh du bao tin hiéu
kich thich bing cao theo phuong 4n thuc hién sang ché. Nhu duoc thé
hién trén Fig.2, qua trinh du bdo tin hiéu kich thich bang cao la:

1. Bb giai mi sé& giai ma dong bit bang thdp nhan duoc, dé thu thap
nhém céc tham s6 LSF bang thap duoc sap xép theo thir tu tan sb.

2. Bo giai ma tinh toan, d6i v6i nhém cac tham sb LSF bang thap thu
dugc, hiéu s6 LSF_DIFF gitra ctr hai tham sé LSF bing thip, c6 cac vi tri
lién k&, trong (mdt sb hodc tit ca) nhoém céc tham sé LSF bang thap nay,
va gia st rang LSF_DIFF[i]= LSF[i+1]- LSF[i], trong d6 i<M, i chi béo
LSF thit ith , va M chi bdo s6 luong cac tham sé LSF bang théap.

3. Bo giai ma thu thap MIN_LSF DIFF hiéu s6 nhé nhét tir cac hiéu
s6 LSF_DIFF tinh duoc.

Nhu 13 c4ch thirc trién khai tiy chon, bd giai ma co thé x4c dinh, theo
tbc d6 dong bit bang thip, khoang tim kiém MIN_LSF DIFF nho nht,
tic 13, vi tri ciia bang cao nhit twong tmg véi LSF_DIFF, trong d6 toc do

cao hon chi bdo khoang tim kiém 16n hon, va téc d6 thdp hon chi béo
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khoang tim kiém nho hon. Chang han, trong AMR-WB, khi tbc do nho
hon hoic bing 8,85kbps, gia tri 16n nhat ctia i bang M-8; hozc khi tdc do
nho hon hodc bing 12,65kbps, gia tri 16n nhit ctia i bang M-6; hoic khi
tdc d6 nhé hon hodc bing 15,85kbps, gia tri 16n nhit cta i bang M-4.

Nhu 1 céch thice trién khai tiy chon, khi MIN LSF DIFF nhé nhét
duoc tim kiém, hé sd hiéu chinh @ trudc hét ¢ thé duoc st dung dé
hiéu chinh LSF DIFF, trong d6 @ giam vd&i viée ting tan s, tic 1a:

a* LSF DIFF[i]<MIN_LSF DIFF, trong d6 i<M, va 0<#<].

4. Bd giai mi xéc dinh, theo bin tin sd tuong Ung Véi
MIN LSF DIFF nhé nhét, bin tdn sb bit dau dé du bao tin hiéu kich
thich bang cao tir bang thap.

5. BO giai ma giai m3 dong bit bang thdp nhan dugc, dé thu thap tin
hiéu kich thich bang thap.

6. Bo giai m3 lua chon, tir tin hiéu kich thich bang thap, bang tan s co
bang thong dinh trude 1am tin hidu kich thich bing cao theo bin tan sb bét
dau.

Ngoai ra, qua trinh du bdo tin hiéu kich thich bang cao dugc thé hién
trén Fig.2 ¢ thé con gom:

7. Bo giai ma bién ddi cac tham s6 LSF bang thap thu dugc bang cach
giai ma thanh cac hé s6 LPC bing thip.

8. Bo giai m3 tdng hop tin hiéu bing thip bang cach sir dung cac hé sd
LPC bang thip va tin hiéu kich thich bing thip.

9. B giai mé du bao cac hé sé LPC bang rong hoic bing cao theo céc
hé s6 LPC bang thap.

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

11. B giai ma két hop tin hiéu bing thip véi tin hiéu bang cao, dé thu
thap tin hiéu bang rdng.

Nhu 13 cach thtc trién khai tiy chon, khi tbc d6 cua tc do dong bit
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bang thap 16n hon ngudng dinh trudc, tin hiéu, c6 bang tan s6 lién ké véi
bing tin sb cia tin hidu bang cao, & tin higu kich thich biang thip thu
duoc bang cach giai mi c6 thé dugc lua chon ¢b dinh lam tin hiéu kich
thich bang cao; ching han, & AMR-WB, khi téc d6 16n hon hozc bang
23,05kbps, tin hiéu ctia bang tin sé tir 4kHz dén 6kHz c6 thé dugc lua
chon ¢ dinh lam tin hiéu kich thich bang cao clia bing tan s6 tir 6kHz
dén 8kHz.

Nhu 14 cach thirc trién khai tiy chon, & phuong phap duge md ta trén
Fig.2, cac tham sb LSF ciing c6 thé duoc thay thé bang cac tham sé ISF,
vbn khéng anh hudng viée thuc thi sang ché.

Trong qua trinh dugc mo ta trén Fig.2, bd giai ma du bdo tin hiéu kich
thich bang cao tir tin hidu kich thich bang thip theo bin tan s bét dau cia
tin hiéu kich thich bang cao, c6 thé trién khai du bao tin hiéu kich thich
bang cao c6 chat luong ma héa tt, do vy tin hiéu kich thich bing cao c6
thé dugc du bao tét hon, nho d6 cai thién hiéu qua hiéu ning cta tin hidu
kich thich bing cao. Ngoai ra, sau khi bd giai mi két hop tin hiéu bang
thap véi tin hidu bing cao, hiéu ning cta tin hiéu biang rdng cling c6 thé
dugc cai thién.

Nhu duoc thé hién rén Fig.3, Fig.3 1 so d6 qué trinh khac du bao tin
hiéu kich thich bang cao theo phuong an thuc hién sang ché. Nhu duoc
thé hién trén Fig.3, qua trinh du béo tin hiéu kich thich bing cao la:

1. BO gial m3 s& giai ma dong bit bang thap nhan duoc, dé thu thap
nhém céc tham s LSF bang thip dugc sip xép theo thir tu tan sb.

2. B giai m3 tinh toan, dbi v6i nhém cac tham sb LSF bang thap thu
duogc, hiéu $6 LSF DIFF gifta cu hai tham s6 LSF bang thép, ma co
khoang vi tri ciia hai tham sb LSF bang thap, trong (mot sb hoic tat ca)
nhém céc tham s LSF bang thp nay, va gia s rang LSF DIFF[i]=
LSF[i+2]- LSF[i], trong d6 i<M, i chi bao LSF thur ith, va M chi béo sd
luong cac tham sé LSF bang thap.
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3. BO giai mi thu thdp MIN LSF DIFF nho nhét tir cac hiéu sb
LSF DIFF dugc tinh toén.

Nhu 12 cach thic trién khai tuy chon, bg gidi ma co thé xac dinh, theo
tdc do dong bit bang thip, khoang tim kiém MIN_LSF DIFF nho nhét,
tire 13, vi tri cta bing cao nhit twong tng véi LSF_DIFF, trong d6 téc do
cao hon chi bdo khoang tim kiém 16n hon, va téc d6 thp hon chi béo
khoéng tim kiém nhé hon. Ching han, & AMR-WB, khi tc d6 nho hon
hogic béng 8,85kbps, gi4 trj 16n nhét ctia i 12 M-8; hoc khi toc d6 nhé hon
hoic bang 12,65kbps, gia tri 16n nhat cta i béng M-6; hoic khi téc d6 nho
hon hoic bang 15,85kbps, gi4 tri 16n nhét ctia i bang M-4.

Nhu 14 cach thire trién khai tiy chon, khi MIN LSF_DIFF nhé nhat
duge tim kiém, hé s hiéu chinh @ c¢6 thé dugc s dung dé hiéu chinh
MIN LSE DIFF, trong d6 @ giam véi viéc ting tan s6, tirc 1a:

LSF DIFF[{]J<@* MIN_LSF DIFF, trong d6 i<M, va @>1.

4. BO6 gidi mi xac dinh, theo bin tdn sb tuong tng Vi
MIN LSF DIFF nhé nhét, bin tdn sb bit ddu dé du bao tin hiéu kich
thich bang cao tir bang thap. |

5. B giai ma s& giai ma dong bit bang thip nhan dugc, dé thu thap tin
hiéu kich thich bang thap.

6. B0 giai ma lya chon, tr tin hi€u kich thich bang thap, bang tan sb c6
bang thong dinh trude lam tin hi€u kich thich bang cao theo bin tan s6 bét
dau.

Ngoai ra, qua trinh dy bao tin hiéu kich thich bang cao dugc thé hién
trén Fig.3 ¢6 thé con gdm:

7. B6 giai ma bién dbi cac tham s6 LSF bing thip thu duogc bing cach
giai m3 thanh céc hé s6 LPC bang thap.

8. Bo giai ma tong hop tin hiéu bang thap béng cach str dung cac hé sb
LPC bang thap va tin hiéu kich thich bang thap.

9. B6 giai ma du bao duong bao biang cao theo tin hi¢u bang thap
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dugc tong hop.

10. Bo giai mé téng hop tin hiéu bing cao bang cach st dung tin hiéu
kich thich bang cao va dudng bao bang cao.

11. Bd giai ma két hop tin hiéu bang thap véi tin hiéu bang cao, dé thu
thap tin hiéu bang rong. |

Nhu 12 cach thtc trién khai tiy chon, khi tbc do cia tbc d6 dong bit
bang thap 16n hon ngudng dinh trudce, tin hidu, ¢ bang tan s lién k& véi
tbc do cua tin hiéu bang cao, trong tin hiéu kich thich bang thép thu duoc
bang cach giai ma c6 thé dugc lwa chon cb dinh l1am tin higu kich thich
bing cao; ching han, & AMR-WB, khi téc d6 16n hon hodc bang
23,05kbps, tin hiéu cia bang tin s tir 4kHz dén 6kHz c6 thé dugc lua
chon ¢b dinh 1am tin hiéu kich thich bang cao tir 6kHz dén 8kHz.

Nhu 13 cach thirc trién khai tiiy chon, & phuong phap dugc mb ta trén
Fig.3, cac tham s6 LSF ciing c¢6 thé duoc thay thé bang cac tham sd ISF,
vbn khong anh hudng viéc thuc thi sang ché.

Trong qua trinh dugc mo ta trén Fig.3, bd giai ma du béo tin hiéu kich
thich bang cao tir tin hiéu kich thich bang thap theo bin tan sé bat dau ctia
tin hiéu kich thich biang cao, c6 thé trién khai du bao tin hiéu kich thich
bang cao c6 chat lugng ma héa tét, do vay tin hidu kich thich bang cao c6
thé dugc du bio tét hon, nhdr d6 cai thién hiéu qua hiéu niang cia tin hiéu
kich thich bang cao. Ngoai ra, sau khi bo giai ma két hop tin hiéu bing
thip v6i tin hiu bing cao, hiéu ning cia tin hiéu bang rong ciing c6 thé
dugc cai thién.

Nhu duoc thé hién trén Fig.4, Fig.4 13 so dd qua trinh khac du béo tin
hiéu kich thich bang cao theo phuong 4n thuc hién sang ché. Nhu duoc
thé hién trén Fig.4, qua trinh du béo tin hiéu kich thich bang cao la:

1. Bo giai m s& giai md dong bit bang thap nhan duogc, dé thu thap tin
hiéu bang thép.

2. B giai ma tinh todn, theo tin hiéu bang thép, nhém céc tham sé
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LSF bing thap duoc sip xép theo thi tu tan sd.

3. B6 giai m3 tinh toan, dé tinh toan nhém céc tham sé LSF bing thap
duoc tinh toan, hiéu sd LSF DIFF gitra ctr hai tham s6 LSF bang thép, co
cac vi tri 1ién k&, trong (mdt s hodc tit ca) nhém cac tham sé LSF bing
thp nay, va gia st ring LSF_DIFF[/]= LSF[i+1]- LSF[{], trong d6 i<M, i
chi bao LSF tht ith, va M chi bao s6 luong cac tham sé LSF bang thap.

4. B6 gial ma thu thdp MIN _LSF DIFF nho nhét tir cac hiéu sb
LSF DIFF dugc tinh.

Nhu 14 cach thire trién khai tiy chon, bd giai m3 c6 thé xac dinh, theo
tbc d6 dong bit bang thap, khoang tim kiém MIN_LSF DIFF nhé nhét,
tuc 13, vi tri cia bang cao nhét tuong Ung vai LSF_DIFF, trong dé tdc do
cao hon chi bao khoang tim kiém 16n hon, va téc d6 thip hon chi bao
khoang tim kiém nhé hon. Chéang han, & AMR-WB, khi téc d6 nhé hon
hozc bang 8,85kbps, gia tri 16n nhét cta i bang M-8; hoic khi tdc d6 nho
hon hodc bang 12,65kbps, gia tri 16n nhat cta i bing M-6; hoic khi tdc do
nhé hon hodic bing 15,85kbps, gi4 tri 16n nhat cta i bing M-4.

Nhu 14 cach thirc trién khai tiy chon, khi MIN LSF DIFF nhé nhét
dugc tim kiém, hé s hiéu chinh @ c¢6 thé duoc sir dung dé hiéu chinh
LSF DIFF, trong d6 @ giam véi viée ting tin sb, tirc 1a:

a*L.SF DIFF[i/]<MIN_LSF DIFF, trong d6 i<M, va 0<&<].

5. B6 giadi mi xac dinh, theo bin tin sb twong Ung v&i
MIN_LSF DIFF nhé nhat, bin tan sd bat dau dé du bao tin hiéu kich
thich bang cao tir biang thép.

6. Bo giai ma xr 1y tin hiéu bang thip bang cach sir dung bd loc phan
tich LPC, dé thu thap tin hiéu kich thich bang thap.

7. B6 giai m3 lua chon, tir tin hiéu kich thich bang thép, bang tan s6 c6
bang théng dinh trude 1am tin hidu kich thich bing cao theo bin tin sb bit
dau.

Ngoai ra, qua trinh du bao tin hiéu kich thich bang cao dugc thé hién
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trén Fig.4 c6 thé con gém:

8. Bo giai ma bién ddi cac tham sd LSF bang thip duogc tinh thanh cac
hé s6 LPC bang thap.

9. B0 giai ma du bao cac hé s6 LPC bang rong hoac bang cao theo cac
hé s6 LPC bang thép.

10. Bo giai mi téng hop tin hidu bang cao biang cach st dung tin hidu
kich thich bang cao va cac hé s6 LPC bang rong hoic bing cao.

11. Bo giai ma két hop tin hiéu biang thap véi tin hiéu bang cao, dé thu
thap tin hiéu bang rong.

Nhu 14 cach thtic trién khai tiy chon, khi tbc d6 cua tbc do dong bit
bang thip 16n hon ngudng dinh trudc, tin hidu, co bang tin sb 1ién ké véi
téc d6 cua tin hidu bang cao, & tin hidu bang thp thu duoc bang cach giai
ma c6 thé dugc lua chon cb dinh 13m tin hiéu kich thich bang cao; ching
han, & AMR-WB, khi tdc dd 16n hon hoic béng 23,05kbps, tin hi€u cua
bang tan s6 tir 4kHz dén 6kHz c6 thé duoc lwa chon ¢b dinh 1am tin hiéu
kich thich bang cao tir 6kHz dén 8kHz.

Nhu 14 cach thirc trién khai tily chon, & phuong phép duoc mé ta trén
Fig.4, cac tham s6 LSF ciing c6 thé duoc thay thé bing cac tham sb ISF,
v6n khong anh hudng viée thuc thi sang ché.

Trong qua trinh dugc mo ta trén Fig.4, bo giai ma du bao tin hiéu kich
thich bang cao tlr tin hiéu bing thip theo bin tdn sb bit dau cua tin hiéu
kich thich bang cao, co thé trién khai du béo cua tin hiéu kich thich bang
cao c6 chét luong mi héa tdt, do vay tin hiéu kich thich bing cao c6 thé
dugc du béo t6t hon, nhd d6 cai thién hiéu qua hidu ning cla tin hiéu
kich thich bang cao. Ngoai ra, sau khi bo giai ma két hop tin hiéu bang
thip v6i tin hiéu bing cao, hiéu ning cta tin hiéu bang rong ciing c6 thé
duoc cai thién.

Nhu duoc thé hién trén Fig.5, Fig.5 13 so d6 qua trinh khac du béo tin

hiéu kich thich bang cao theo phuong 4n thuc hién sang ché. Nhu duoc
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thé hién trén Fig.5, qua trinh du béo tin hi€u kich thich bang cao la:

1. BO giai ma giai md dong bit bang thdp nhan duogc, dé thu thap tin
hiéu biang thap.

2. Bo giai ma tinh toan, theo tin hiéu bing thip, nhém cac tham sb
LSF bang thap duogc sip xép theo thir tu tan sb.

3. B giai ma tinh toan, cho nhém céac tham sé LSF bing thip duoc
tinh, hiéu s LSF_DIFF gitta c{r hai tham s6 LSF bang thép, c6 khoang vi
trf cta hai tham sb LSF bang thip, trong (mét s hoic tat ca) nhém cac
tham sb LSF bang thip nay, va gia st rang LSF DIFF[i]= LSF[i+2]-
LSF[i], trong d6 i<M, i chi béo hiéu sb thi ith, va M chi bao s6 lugng cac
tham s6 LSF bang thap.

4. Bb giai mi thu thadp MIN LSF DIFF nhé nhét tlr cac higu s6 duoc
tinh LSF_DIFF.

Nhu 14 céch thie trién khai tily chon, bd giai ma c6 thé xac dinh, theo
tbc d6 dong bit bang thap, khoang tim kiém MIN_LSF DIFF nhé nhit,
tac 13, vi trf cta bang cao nhit trong tmg v6i LSF_DIFF, trong d6 tdc do
cao hon chi bdo khoang tim kiém 16n hon, va téc d6 thip hon chi bao
khoang tim kiém nh6 hon. Chang han, & AMR-WB, khi téc d6 nhé hon
hoac béng 8,85kbps, gia tri 16n nhét cta i béng M-8; hoic khi tbc d6 nho
hon hoac béng 12,65kbps, gia tri lén nhét cta i béng M-6; hodc khi téc do
nhé hon hodc bang 15,85kbps, gia tri 16n nhét cia i bang M-4.

Nhu 14 cach thtc trién khai ty chon, khi MIN_ LSF DIFF nhé nhit
duoc tim kiém, hé s6 hiéu chinh @ c6 thé duoc sir dung dé hiéu chinh
MIN LSF DIFF, trong d6 @ giam vdi viée ting tin sd, tic 13:

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

5: Bo gidi md x4c dinh, theo bin tin sé tuong tUmg voi
MIN LSF DIFF nhé nhit, bin tin sé bit diu dé du bao tin hiéu kich
thich bang cao tir biang thap.

6. Bo giai m3 xir 1y tin hiéu bang thap bang cach st dung bd loc phan
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tich LPC, dé thu thap tin hiéu kich thich bang thip.

7. B giai ma lya chon, tir tin hiéu kich thich bang thp, bang tin sb c6
bang thong dinh trude 1am tin hiéu kich thich bang cao theo bin tan s bt
dau.

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

8. Bo giai ma du bao dudng bao bing cao theo tin hiéu bing thép.

Theo phuong an thuc hién, bo giai ma co thé du bao duong bao bang
cao theo cac hé s6 LPC bang thip va tin hiéu kich thich bang thép.

9. Bb giai ma tong hop tin hiéu bing cao bing cach st dung tin hiéu
kich thich bang cao va dudng bao bang cao.

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

Nhu 1 céch thic trién khai tiy chon, khi tdc d6 cta tbc d6 dong bit
bang thap 16n hon ngudng dinh trudc, tin hiéu, c6 bing tin sb 1ién ké véi
tbc d6 ctia tin hiéu bang cao, trong tin hidu biang thap thu dugc bang cach
gial ma cé thé duoc lua chon c¢b dinh 1am tin hiéu kich thich bang cao;
ching han, trong AMR-WB, khi téc d6 16n hon hoic bang 23,05kbps, tin
hiéu cua bang tan sb tir 4kHz dén 6kHz c6 thé duge lua chon cé dinh lam
tin hiéu kich thich bang cao tir 6kHz dén 8kHz.

Nhu 14 cach thic trién khai tiy chon, & phuong phap dugc md ta trén
Fig.5, cac tham sb LSF ciing c6 thé duoc thay thé bang cac tham sb ISF,
vbn khong anh hudng viée thuc thi sang ché.

Trong qué trinh dugc mo ta trén Fig.5, bd giai ma du béo tin hi€u kich
thich biang cao tir tin hiéu bing thip theo bin tan sb bét dau cua tin hiéu
kich thich bang cao, cé thé trién khai du bdo cta tin hiéu kich thich bang
cao c6 chét lugng ma hoa tdt, do vay tin hiéu kich thich bang cao c6 thé
duoc dy bao tét hon, nhd d6 cai thién hiéu qua hiéu nang cua tin hiéu

kich thich bang cao. Ngoai ra, sau khi bo giai ma két hop tin hiéu bing
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thap vdi tin hiéu bang cao, hiéu ning cua tin hidu bang rong cling c6 thé
dugc cai thién.

Nhu duge thé hién trén Fig.6, Fig.6 1a luge dd ciu tric cua thiét bi du
b4o tin hiéu kich thich bang cao theo phuong 4n thuc hién sang ché. Thiét
bi du bao tin hiéu kich thich bing cao dugc thé hién trén Fig.6 c6 thé
duoc trién khai vé& mat vat Iy nhu 1a thiét bi doc 14p, hodc c6 thé duoc st
dung nhu 13 mot phan méi thém vao cia bd giai ma, von khong bi giéi
han theo phuong an thuc hién sang ché. Nhu dugc thé hién trén Fig.6,
thiét bi du béo tin hiéu kich thich bang cao c6 thé gom:

khéi thu thap thtr nhit 601, duoc cAu hinh dé thu thap, theo dong bit
bang thap nhan dugc, nhém cac tham s tan sb phd dugc sép xép theo thir
tir tAn s6, trong d6 cac tham sb tin sb phd gdém cac tham sé LSF bing
thip hoic cac tham s ISF bing thip;

khéi tinh toan 602, dugc ciu hinh dé: d6i v6i nhém cac tham sb tan sd
phé dugc thu thap béi khdi thu thap thir nhit 601, tinh ton hiéu s6 tham
s6 tan s6 phd gitta ctr hai tham sb tdn s6 phd ma c6 cling khoang vi tri 67
mot s6 hodc tt ca céc tham sb tan sb phé;

khéi thu thap thir hai 603, duoc cAu hinh dé thu thap hiéu s6 tham s6
tan s6 phd nhé nhat tir cac hiéu sb tham sb tan sé phd duge tinh toan boi
khéi tinh toan 602;

khéi x4c dinh bin tan sé bat dau 604, dugc cdu hinh dé xac dinh, theo
bin tAn sb twong Gng véi hiéu sd tham sb tin sd phd nhé nhat dugc thu
thap béi khéi thu thap tht hai 603, bin tin sb bit dau dé du béo tin hiéu
kich thich bang cao tir bing thip; va

khéi du bao kich thich biang cao 605, dugc ciu hinh dé du béo tin hiéu
kich thich bang cao tir bang thip theo bin tan sb bat diu duoc xac dinh
boi khdi x4c dinh bin tn sb bat dau 604.

Nhur 13 cach thire trién khai tiry chon, khéi thu thap thtr nhat 601 ¢ thé

dugc cdu hinh cu thé dé giai m3 dong bit bing thip nhan dugc, dé thu
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thap nhém céc tham sé tin sb phd dugc sip xép theo thir tu tan sd; hodc
duoc ciu hinh cu thé dé giai ma dong bit bang thép nhan dugc, dé thu
thap tin hiéu bang thip, va tinh toan, theo tin hiéu bang thip, nhém cac
tham s tén s6 phd duogc sip xép theo thi tu tan sb.

Theo phuong, 4n thuc hién, ¢ hai tham s tin sb p)hé‘ ma co cung
khoang vi tri gdm ¢t hai tham s6 tn s6 phd lién ké hodc cir hai tham sb
tan s6 pho cach nhau cling s6 lugng tham s6 phé tan so.

Thiét bi du béo tin hiéu kich thich bang cao dugc md ta trén Fig.6 cb
thé du bao tin hiéu kich thich bang cao tir tin hiéu kich thich bang thap
theo bin tan sd bat dau cua tin hiéu kich thich bang cao, co thé trién khai
du bao cua tin hiéu kich thich bang cao co chét lugng ma hoa tét, do vay
tin hidu kich thich bing cao cé thé dugc du bao tot hon, nho d6 cai thién
hi€éu qua hiéu nang cua tin hi€u kich thich bang cao.

Ciing nhu dugc thé hién trén Fig.7, Fig.7 1a lugc dd ciu tric cua thiét
bi du bao khac tin hiéu kich thich bang cao theo phuong an thuc hién
sang ché. Thiét bi du béo tin hiéu kich thich bang cao dugc thé hién trén
Fig.7 duoc thu thip bing cach t6i uu hoéa thiét bi du bao tin hiéu kich
thich bang cao duogc thé hién trén Fig.6. Trong thiét bi du bao tin hiéu
kich thich bang cao duoc thé hién trén Fig.7, néu khdi thu thap thu nhét
601 duoc ciu hinh cu thé dé giai ma dong bit biang thip nhan duoc, dé thu
thap nhém cac tham s tdn s phd duoc sip xép theo thir tu tan sb, bén
canh tit ca cac khdi cta thiét bi du bao tin hiéu kich thich bang cao dugc
thé hién trén Fig.6, thiét bi du bo tin hiéu kich thich bing cao dugc thé
hién trén Fig.7 ¢6 thé con gdm:

khéi giai ma 606, duoc cdu hinh dé giai ma dong bit bang thip nhan
dugc, dé thu thp tin hiéu kich thich bang thap; va

mot cach tuong Ung, khédi du bao kich thich bang cao 605 duoc cAu
hinh cu thé dé lwa chon, tir tin hiéu kich thich bing thip thu duoc béi

khéi giai m3 606, bang tin s6 c6 biang thong dinh trudc 1am tin hidu kich
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thich bang cao theo bin tin sd bt diu dugc xac dinh boi khoi xac dinh
bin tAn sb bét dau 604.

Nhu 12 cach thie trién khai tuy chon, thiét bi du bao tin hiéu kich
thich bang cao duoc thé hién trén Fig.7 ¢6 thé con gom:

khdi bién dbi thir nhit 607, duoc cAu hinh d& bién ddi cac tham sd tan
s6 phé thu duoc bing cach giai ma boi khéi thu thap thir nhat 601 thanh
céc hé s6 LPC bang thip;

khdi téng hop tin hidu bang thdp thi nhat 608, duoc cu hinh dé téng
hop tin hiéu bang thép bing cach sir dung céc hé s6 LPC bing thap thu
duoc nhd bién dbi boi khéi bién dbi thi nhat 607 va tin hiéu kich thich
bang thap thu duoc boi khdi giai ma 606;

khdi du bao hé sb LPC thir nhit 609, dugc ciu hinh dé du bao cac hé
s6 LPC bang rong hoic bang cao theo cic hé s6 LPC bang thép thu duoc
nho bién dbi b6i khébi bién ddi thir nhat 607;

khdi tdng hop tin hiéu bing cao thir nhit 610, duoc ciu hinh dé tong
hop tin hiéu bing cao bang cach sir dung tin hiéu kich thich bang cao
duoc lua chon boi khdi du bao kich thich bang cao 605 va cac hé s6 LPC
bang rong hodc bang cao dugc du bdo boi khdi du béo hé sd LPC tht
nhit 608; va

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

Ciing nhu dugc thé hién trén Fig.8, Fig.8 1a lugc dd cAu tric cua thiét
bi khac du bao tin hiéu kich thich bang cao theo phuong an thuc hién
sang ché. Thiét bi du bao tin hiéu kich thich bing cao duoc thé hién trén
Fig.8 dugc thu thép brfmg cach tdi wu hoa thiét bi du bao tin hiéu kich
thich bang cao dugc thé hién trén Fig.6. Trén thiét bi du béo tin hiéu kich

‘thich bang cao duoc thé hién trén Fig.8, néu khéi thu thap tht nhit 601
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duge cAu hinh cu thé dé giai ma dong bit bang thap nhan dugc, dé thu
thap nhém cac tham sb tin sb phd duoc sip xép theo thir tur tan sd, bén
canh tht ca cac khéi cta thiét bi du bao tin hiéu kich thich bang cao duoc
thé hién trén Fig.6, thiét bi du bao tin hiéu kich thich bang cao dugc thé
hién trén Fig;8 cling con gém khéi giai ma 606, dugc cau hinh dé giai ma
dong bit bang thip dwoc thu nhan, dé thu thap tin hiéu kich thich biang
thdp; va mot cach twong tmg, khdi du bao kich thich bing cao 605 con
duoc chu hinh dé lua chon, tir tin hiéu kich thich bang thip thu dugc béi
khéi giai m3 606, bang tin s6 c6 biang théng dinh trudce 1am tin hiéu kich
thich bing cao theo bin tin s§ bit dau dugc xac dinh béi khéi xac dinh
bin tn sb bét dau 604.

Nhu 1a cach thtc trién khai tiy chon, thiét bi du bao tin hiéu kich
thich bang cao duoc thé hién trén Fig.8 c6 thé con gom:

khéi bién dbi thtr hai 612, dugc ciu hinh dé bién ddi cac tham sb tan
s6 phd thu dugc bang cach gidi ma boi khéi thu thap thir nhat 601 thanh
cac hé s6 LPC bang thip;

khéi tdng hop tin hiéu bing thap thi hai 613, dugc cu hinh dé tong
hop céc hé s6 LPC bang thip thu duoc nho bién dbi boi khdi bién ddi thir
hai 612 v tin hiéu kich thich bang thap thu duoc bsi khdi giai ma 606
thanh tin hiéu bang thip; |

khéi du bao dudng bao bing cao thir nhit 614, dugc cau hinh dé du
b4o dudng bao bang cao theo tin hiéu bing thip dugc tong hop bang khéi
téng hop tin hiéu bang thap thir hai 612;

khéi téng hop tin hiéu bing cao tht hai 615, duoc cau hinh dé téng
hop tin hiéu bing cao bang cach sir dung tin hiéu kich thich bing cao
duge lua chon boi khdi du bao kich thich bing cao 605 va dudng bao
bang cao dugc du bao boi khéi du bao dudng bao bang cao thir nhit 614;
va

khdi tdng hop tin hiéu bang rong thir hai 616, dugc ciu hinh dé két
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hop tin hiéu bang thip dugc tong hop bang khdi tong hop tin hiéu bing
thap thtr hai 612 v&i tin hiéu bing cao dugc téng hop bang khéi tong hop
tin hi€u bang cao thir hai 614, dé thu thap tin hi€u bang rong.

Ciing nhu dugc thé hién trén Fig.9, Fig.9 14 lugc dd cAu tric cia thiét
bi khac du bao tin hiéu kich thich bang cao theo phuong an thuc hién
sang ché. Thiét bi du bao tin hidu kich thich bang cao duoc thé hién trén
Fig.9 dugc thu thip bang cach t6i uu hoa thiét bi du bao tin hidu kich
thich bang cao dugc thé hién trén Fig.6. O thiét bi du bao tin hiéu kich
thich bang cao dugc thé hién trén Fig.9, néu khéi thu thap tha nhit 601
duoc cAu hinh cu thd dé giadi m3 dong bit bing thap nhén dugc, dé thu
thap tin hiéu bang thip, va tinh toan, theo tin hiéu bang thap, nhém céac
tham sb tan s6 phé duoc sép xép theo tht tu tin s, khdi du bao kich
thich bang cao 605 duoc cAu hinh cu thé d xir Iy tin hiéu bang thip bang
cach st dung bd loc phan tich LPC (c6 thé dugc bao gdm trong khéi du
b4o kich thich bing cao 605), dé thu thap tin hiéu kich thich bang thap, va
lua chon, tir tin hiéu kich thich biang thap, bing tin sd c6 bang thong dinh
truée 1am tin hiéu kich thich bang cao theo bin tan s6 bat dau duoc xac
dinh boi khdi x4c dinh bin tan sb bat dau 604.

Nhu 1 cach thtc trién khai tuy chon, thiét bi du bao tin hiéu kich
thich bang cao duoc thé hién trén Fig.9 ¢ thé con gom:

khéi bién dbi thir ba 617, duoc cAu hinh dé bién ddi c4c tham sb tan sd
phd duogc tinh toan dugc thu thap béi khdi thu thap thir nhat 601 thanh
cac hé s6 LPC bang thap;

khdi dy bao hé s8 LPC thir hai 618, dwoc cdu hinh dé du bao cac hé s6
LPC bang rong hodc bang cao theo cac hé¢ s6 LPC bing thip thu duoc
nho bién d6i boi khéi bién ddi thir ba 617;

khéi tong hop tin hiéu bing cao thir ba 619, dugc chu hinh & tong
hop tin hiéu bing cao bang cach st dung tin hidu kich thich bing cao
duoc lua chon béi khdi du bao kich thich bang cao 605 va cac hé s6 LPC
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bang rong hodc bang cao dugc du bao badi khdi du bao hé s& LPC thi hai
618; va

khéi tdng hop tin hidu bang rong thi ba 620, dugc cau hinh dé két hop
tin hiéu bang thap thu duoc bing cach giai ma bai khéi thu thap thi nhit
601 véi tin hiéu bang cao duoc téng hop bing khéi tdng hop tin hidu
bang cao thir ba 619, dé thu thép tin hi€u bang rong. |

Ciing nhu duoc thé hién trén Fig.10, Fig.10 1a lugc dd chu tric cia
thiét bi du bao tin hiéu kich thich bing cao khac theo phuong 4n thuc
hién sang ché. Thiét bi du bao tin hiéu kich thich bang cao dugc thé hién
trén Fig.10 dugc thu thap br?mg cach t8i wu héa thiét bi du béo tin hiéu
kich thich bang cao duoc thé hién trén Fig.6. O thiét bi du bao tin hiéu
kich thich bang cao duoc thé hién trén Fig.10, khdi thu thap thi nhét 601
con dugc cau hinh dé giai md dong bit bang thdp nhan dugc, dé thu thap
tin hiéu bang thip, va tinh toan, theo tin hiéu bing thap, nhém cac tham
s6 tan sd phé duoc sép xép theo tht tu tan sb; va khdi du béao kich thich
bang cao 605 c6 thé con duoc cAu hinh dé xu 1y tin hiéu bang thip bing
cach st dung bd loc phan tich LPC (c6 thé dugc bao gém trong khéi du
béo kich thich bang cao 605), dé thu thap tin hiéu kich thich bang thap, va
lua chon, tir tin hiéu kich thich bang thip, bang tan s c6 biang théng dinh
trude 1am tin hidu kich thich bing cao theo bin tan sb bat dau duoc xac
dinh béi khdi x4c dinh bin tan s6 bat dau 604.

Nhu 14 cach thuc trién khai tuy chon, thiét bi du bao tin hiéu kich
thich bang cao duoc thé hién trén Fig.10 c6 thé con gom:

khéi du bao dudng bao bing cao thi ba 621, duoc cdu hinh dé du bao
dudng bao bing cao theo tin hiéu bang thip thu duoc bang cach giai ma
boi khdi thu thap thi nhat 601;

khéi tdng hop tin hidu bing cao thir tw 622, duoc ciu hinh dé téng hop
tin hiéu bing cao bing cach st dung tin hiéu kich thich bing cao dugc

Iira chon bai khéi du béao kich thich bing cao 605 va duong bao bang cao
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duoc du béo bdi khdi du bao duong bao bang cao thir ba 621; va

khéi téng hop tin hiéu bang rong thi tu 623, duoc cAu hinh dé két hop
tin hiéu bang thap thu duoc bang cach giai ma boi khéi thu thap thir nhat
601 v6i tin hiéu bang cao duoc téng hop bang khdi tong hop tin hiéu
bang cao thit tu 621, d& thu thap tin hiéu bang rong.

Cac thiét bi du bdo tin hiéu kich thich bang cao dugc md ta trén cac
hinh v& tir Fig.7 dén Fig.10 c6 thé du béo tin hiéu kich thich bang cao tir
tin hiéu kich thich bang thdp hoic tin hiéu bang thip theo bin tan sb bt
dAu cia tin hiéu kich thich bang cao, c6 thé trién khai.du bao tin hiéu kich
thich bang cao c6 chit lugng mi héa tét, do vay tin hiéu kich thich bing
cao ¢6 thé duge du béo tét hon, nhd d6 cai thién hiéu qua hi€u nang cua
tin hiéu kich thich bang cao. Ngoai ra, sau khi cac thiét bi dy béo tin hiéu
kich thich bang cao duoc md ta trén cc hinh v& tir Fig.7 dén Fig.10 két
hop tin hiéu bang thap vdi tin hiéu bang cao, hidu ning ciia tin hiéu bing
rong cling co thé duoc cai thién.

Nhu duoc thé hién trén Fig.11, Fig.11 1a lugc db ciu tric cia bd giai
ma theo phuong an thyc hién sang ché, Vén'du?qc cu hinh dé thuc hién
phuong phap du bao tin hiéu kich thich bang cao theo phuong an thuc
hién sang ché. Nhu duoc thé hién trén Fig.10, bd giai ma 1100 gdm: it
nhit mot bd xir Iy 1101, nhu CPU, it nhat mot giao dién mang 1104, giao
dién ngudi dung 1103, bd nhé 1105, va it nht mét dudng truyén truyén
thong 1102. Pudng truyén truyén théng 1102 duoc ciu hinh dé trién khai
két néi va truyén thong gifta cac thanh phan nay. Mot cach tiy chon, giao
dién ngudi ding 1103 ¢6 thé gdm giao dién USB, hoic giao dién chuin
khéc hodc giao dién c6 day. Mot cach tuy chon, giao dién mang 1104 co
thé gém giao dién Wi-Fi, hoic giao dién khong day khac. B6 nhé 1105 ¢6
thé gém bd nhd RAM tdc dd cao, hodc c6 thé con gdm bd nhd bét bién,
nhu it nhit mét bd nhé dia tir. Mot cach tiy chon, bd nhé 1105 ¢ thé

gdm it nhat mot thiét bi luu trit duoc dat xa bd xir Iy 1101 néu trén.
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O b6 giai ma duoc thé hién trén Fig.11, giao dién mang 1104 c6 thé
nhan dong bit bang thip duoc giri béi bd ma héa; giao dién nguoi dung
1103 ¢6 thé dugc ndi véi thiét bi ngoai vi, va duoc cdu hinh dé xuét ra tin
hiéu; bd nhé 1105 c6 thé duge ciu hinh dé luu trit chuong trinh, va bd xir
1y 1101 c6 thé dugc cAu hinh dé goi chuong trinh duoc luu triv trorig bo
nhd 1105, va thuc hién cac thao tac sau: |

thu thap, theo dong bit bang thip duoc tiép nhan béi giao dién mang
1104, nhém cac tham sb tan sb phd duogc sip xép theo thit tu tan sb, trong
d6 cac tham s6 tan s6 phd gdm cac tham s6 LSF bang thap hoic cac tham
s6 ISF bang thip;

dbi véi nhém cac tham sb tan sd phé thu duoc, tinh toan hiéu sb tham
s6 tin sb phé gitra ctr hai tham s6 tn sé phd ma c6 cing khoang vi tri &
mot s6 hodc tt ca cac tham s tan sb phé;

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

xéc dinh, theo bin tin sb twong tmg v6i hidu sé tham sb tan sb phd nho
nhét, bin tan sb bit ddu dé dyu bao tin hiéu kich thich bing cao tir bing
thip; va |

du bao tin hiéu kich thich bing cao tir bing thp theo bin tdn sd bét
dau.

Nhu 13 cach thire trién khai tuy chon, viéc thu thap, béi bo xr Iy 1101
theo dong bit bang thép nhan duoc, nhém céc tham sb tan sb phé duoc
sap xép theo thir tu tAn s co thé gom:

giai ma dong bit bang thép nhén dugc, dé thu thap nhém cac tham sb
tan s6 phé duoc sip xép theo thi tu tan sd; hoic |

giai ma dong bit bing thap nhan dugc, dé thu thap tin hiéu bang thap,
va tinh toan, theo tin hiéu bing thap, nhom cac tham sé tan s6 phd duoc
sap xép theo thir tu tin sd.

Nhu 14 cach thirc trién khai tily chon, néu b6 xtr 1y 1101 giai ma dong
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bit bang thap nhan duoc, dé thu thap nhém cac tham sb tdn s phd duoc
sap xép theo thir tur tin sb, bd xtr 1y 11101 c6 thé con thuc hién cac hoat
dong sau:

giai ma dong bit bang thdp nhan duogc, dé thu thap tin hiéu kich thich
bang thap.

Mot cach tuong g, du bao, bdi bo xur Iy 1101, tin hiéu kich thich
bang cao tir bang thap theo bin tan sb bat dau c6 thé gom:

lua chon, tir tin hiéu kich thich bang thap, bing tin sb c6 biang thong
dinh trude 1am tin hidu kich thich bang cao theo bin tan sb bit dau.

Nhu 1a cach thic trién khai tiy chon, bo xir Iy 1101 ¢6 thé con thuc
hién cac hoat dong sau:

bién dbi cac tham sb tan s6 phd thu dugc bang cach giai ma sang cc
hé s6 LPC bang thip;

tdng hop tin hiéu bang thip bang cach sir dung cac hé sé LPC bing
thp va tin hiéu kich thich bang thap;

du bio cac hé sb LPC bang rong hoac bang cao theo ciac hé s6 LPC
bang thap;

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

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

Nhu 12 céch thuc trién khai tiy chon khéc, bé xir Iy 1101 c6 thé con
thuc hién cac hoat dong sau:

bién dbi cac tham sb tAn s6 phd thu duoc bang cach giai ma sang cac
hé s6 LPC bing thap;

téng hop tin hiéu bang thdp bang cach sir dung cac hé sé LPC bing
thap va tin hiéu kich thich bang thap;

du bao dudng bao bang cao theo tin hiéu bang thép;

tbng hop tin hiéu biang cao bang cach sir dung tin hiéu kich thich bang

-35-



33177

cao va duong bao bang cao; va

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

Nhu 14 céch thirc trién khai tiry chon, néu b xir 1y 11101 giai m3 dong
bit bang thép nhén dugc, dé thu thap tin hiéu bang thép, va tinh toan, theo
tin hiéu bang thdp, nhém cac tham s tin sd phd dugc sip xép theo thir tur
tan sd, du bao, bdi bd xu 1y 1101, tin hi€u kich thich bang cao tir bang
thap theo bin tan sb bat dau gom:

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

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

Nhu 14 cach thic trién khai tuy chon, bo xtr Iy 1101 co thé con thuc
hién cac hoat dong sau:

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

du bao cac hé s6 LPC bang rong hodc biang cao theo cac hé s LPC
bang thap;

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

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

Nhu 14 céach thic trién khai tiy chon khac, b xt 1y 1101 c6 thé con
thuc hién cdc hoat dong sau:

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

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

két hop tin hiéu bang thap véi tin hiéu bang cao, dé thu thap tin hiéu

bang rdng.
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B6 giai ma dugc mo ta trén Fig.11 cb thé du béo tin hiéu kich thich
bang cao tir tin hidu kich thich biang thap hozc tin hiéu bang thap theo bin
tan sd bat dau cia tin hiéu kich thich biang cao, c6 thé trién khai du béo
ctia tin hiéu kich thich bang cao cé chat lwong mi héa tbt, do vy tin hiéu
kich thich bang cao c6 thé dugc du bio tot hon, nhd d6 cai thién hidu qua
hi€u nang cuta tin hi€u kich thich bang cao. Ngoai ra, sau khi bo giai ma
dugc mo ta trén Fig.11 két hop tin hiéu bing thip véi tin hidu bang cao,
hiéu nang ctia tin hiéu bang rong ciing c6 thé duoc cai thién.

Nguoi c6 kién thirc trung binh trong linh vuc c6 thé hiéu ring tit ca
hoic mdt phan cac budc ctia phuong phép theo cic phuong 4n thuc hién
c6 thé dugc trién khai boi chwong trinh gdm phan cing lién quan.
Chuong trinh ¢6 thé dugc luu trit trong vat luu trit may tinh doc duoc.
Vat luu trir ¢6 thé gdbm bd nhd nhanh, b nhé chi doc (Read-Only
Memory, ROM), bo nh¢ truy nhap ngau nhién (Random Access Memory,
RAM), 6 dia tir, va 6 dia quang.

Phuong phap va thiét bi du béo tin hiéu kich thich biang cao theo cac
phuong 4n thuc hién sang ché dugc md ta chi tiét néu trén. Trong ban mo
ta ndy, cac vi du cu thé duoc ap dung dé mo ta chi tiét nguyén 1y va cach
thirc trién khai cta sang ché, va cac phdn mé ta cac phuong 4n thuc hién
néu trén chi dugc sir dung dé gitp hiéu phuong phép va ¥ tudng 15i ca
sang ché. Ngoai ra, ngudi c6 kién thic trung binh trong linh vuc ¢6 thé,
dua trén y tudng cua sang ché, thuc hién cai bién so v&i cac cach thic
trién khai cu thé va pham vi tng dung. Tém lai, ndi dung ctia sang ché s&

khong dugc hiéu nhu 14 gidi han vai sang cheé.
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YEU CAU BAO HO

1. Phuong phép xir 1y tin hiéu audio & bd giai ma bao gdm céc bude:

thu thap, theo dong bit nhan duoc, tap cac tham s6 tan sb phé c6 mbi
quan hé sap thtr tu theo cac tan sb, trong d6 cac tham s6 tan s phd bao
gdm céc tham s& LSF (line spectral frequency — tin s6 phd dudng truyén)
bang thip hoic cac tham s ISF (immittance spectral frequency — tan sb
phd mach tré nap) bang thap;

tinh toan hiéu s6 tham sé tan s6 phd gitta mdi hai tham sb tan sé phd
1an can theo mdi quan hé se“ip thir tu;

xac dinh, theo tbc d6 bit caa dong bit nhan dugc, khoang tim kiém
cho gia tri hiéu s6 tham sb tan s6 phé nho nhét;

hiéu chinh mdi gia tri hiéu s6 tham s tAn sé phd duoc tinh trong
khoang tim kiém str dung hé sb hiéu chinh dé thu thap cac gid tri hidu sb
tham sb tn s6 phé dugc hiéu chinh;

tim kiém gié tri hiéu s6 tham sb tan sé phd nho nhét tir cac gia tri
hiéu s6 tham s6 tan s6 phd dugc hiéu chinh trong khoang tim kiém;

xac dinh, theo gia tri hiéu s6 tham sb tan sb phé nhé nhét, bin tan sb
bat diu dé du bao tin higu kich thich bang cao tir tin hiéu kich thich bang
thp thu duoc qua giai ma dong bit;

tao tin hiéu kich thich bang cao béng cach lya chon bing tan sb co
bang thong dinh trudc tir tin hiéu kich thich bang thap theo bin tAn s6 bét

dau; va
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xuét ra tin hiéu bang rong duoc tao theo tin hi€u kich thich bang cao.

2. Phuong phép theo diém 1, trong do viéc thu thap, theo dong bit nhan
duoc, tap hop tham sé tan sb phd c6 mdi quan hé sip thi tu 'theo cac tan
s6 bao gom:

giai mi dong bit nhan dugc dé thu thap tap cac tham sé tdn s phd

c6 mo1 quan hé sap thi tu theo céc tan so.

3. Phuong phap theo diém 2, trong d6 phuong phap con bao gdm cac
budc:

giai m3 dong bit nhan duoc dé thu thap tin hiéu kich thich bang thap;
va

viéc du bao tin hiéu kich thich biang cao tir biang thip theo the bin tin
s6 bit dau bao gém budc:

lya chon, tir tin hidu kich thich bang thap, bing tan sb c6 bing thong

dinh trudc 1am tin hidu kich thich bang cao theo bin tan sb bét dau.

4. Phuong phép theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6
phuong phép con bao gdm cac budc:

bién ddi cac tham s6 tan s6 phd thu duoc béi gidi ma thanh cic hé sb
du bao tuyén tinh (linear prediction coefficient — LPC) bang thap;

téng hop tin hiéu bang thip bang cach sir dung cac hé s6 LPC bing
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thAp va tin hiéu kich thich bang thap;

du bao cac hé s6 LPC bang cao hodc bang rong theo cac hé s6 LPC
bang thap;

tong hop tin hiéu bang cao bang cach st dung tin hiéu kich thich
bing cao va cac he sb LPC bing cao hodc bang rong; va

két hop tin hidu bang thdp voi tin hiéu bang cao, dé thu thap tin hi¢u

bang rong.

5. Phuong phéap theo diém bat ky trong sé cac diém tir 1 dén 4, trong d6
hé s6 hiéu chinh bién thién theo tham sd tan s0 va trong d6 hé s6 hidu

chinh giam khi tham s6 tan sd tang.

6. Phuong phép theo diém bat ky trong sé cac diém tir 1 dén 5, trong d6
td¢ do bit cao hon chi béo khoang tim kiém 16n hon, va tbc do bit thap

hon chi bao khoang tim kiém nho hon.

7. Thiét bi x 1y tin hiéu audio ¢ bd gidi ma bao gbm:

kh&i thu thap thir nhét, duoc tao cAu hinh dé thu thap, theo dong bit
nhan dugc, tip cac tham sb tan sb phé c6 mdi quan hé sép tha tu theo cac
tan s, trong d6 céc tham sb tn sb phd bao gdm céc tham s6 LSF bing
thap hozc cac tham s4 ISF bang thap;

khéi tinh toan, dugc tao cau hinh dé: tinh toan hi€u s6 tham s0 tan so
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phé giita mdi hai tham s6 tan s6 phd 14n can theo mdi quan hé sép thir tu;

khéi thu thap tht hai, dugc tao céu hinh dé: x4c dinh, theo téc do bit
cua dong bit nhan duoc, khoang tim kiém cho gia tri hiéu s6 tham s tan
) phé ﬁhé nhét; hiéu chinh mdi gia tri hiéu s6 tham sb tan sb phé duoc
tinh trong khoang tim kiém str dung hé s hiéu chinh dé thu dugc cac gia
tri hiéu sb tham sd tan sb phé duoc hiéu chinh; tim kiém gia tri hiéu s6
tham sd tan sd phé'nh() nhét tir c4c gid tri hiéu s6 tham s tan sé phd duoc
hiéu chinh trong khoang tim kiém;

khéi x4c dinh bin tAn s6 bat dau, dugc tao cu hinh dé x4c dinh, theo
gia tri hiéu s6 tham s tAn s& phd nhoé nhit thu dugc boi khéi thu thap tha
“hai, bin tan s6 bt dau dé ‘du béo tin hiéu kich thich bing cao tir tin hiéu
kich thich bang thap thu dugc qua giai ma dong bit; va

khdi dg.’ bao kich thich bang cao, dugc tao cAu hinh dé tao tin hiéu
kich thich bing cao bang cach lua chon bing tan sb c6 bang thong dinh
trude tr tin hiéu kich thich bang thép theo bin tan s bat dau duoc xac
dinh béi khdi x4c dinh bin tin s6 bat dau;

xuét ra tin hiéu bang rong dugc tao theo tin hiéu kich thich bing cao.

8. Thiét bi theo diém 7, trong dé:
khéi thu thap thir nhit duoc tao ciu hinh dé giai ma dong bit nhan
duoc, dé thu thap tap cac tham s6 tAn s6 phd c6 mbi quan hé sip thi tu

theo cac tan so.
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9. Thiét bi theo diém 8, trong d6 thiét bi con bao gom:

khdi gial ma, dugc tao cAu hinh dé giai ma dong bit nhan duoc, dé
thu thap tin hiéu kich thich bang thap; va

khéi du bao kich thich bing cao duogc tao cau hinh dé lua chon, tir
tin hiéu kich thich bang thip thu duoc béi khdi giai m3, bang tan sb co
bang thong dinh trude 1am tin hiéu kich thich biang cao theo bin tan sb bat

dau duogc xac dinh bdi khoi xac dinh bin tan s6 bat dau.

10. Thiét bi theo diém 9, trong d6 thiét bi con bao gom:

khéi bién dbi thtr nhat, dugc tao cAu hinh dé bién d6i cac tham sb tan
s6 phd thu dugc béi khéi thu thap thtr nhat thanh céc hé s6 LPC béng
thap;

khéi tong hop tin hiéu bang thép thir nhit, dugc tao cAu hinh dé tong
hop céc hé s6 LPC bang thap thu dugc boi khdi bién doi thir nhét va tin
hiéu kich thich bing thap thu dugc bsi khéi gidi mi thanh tin hiéu bing
thap;

khdi du bao hé s6 LPC thtr nhat, duoc tao ciu hinh dé du bao cac hé
s6 LPC bang cao hodc bang rong theo cac hé sé LPC bang thip thu duoc
boi khéi bién dbi thir nhat;

khdi téng hop tin hiéu bang cao thur nhét, duge tao cdu hinh dé téng
hop tin hiéu bing cao bang cach sir dung tin hiéu kich thich bing cao

duoc lua chon béi khdi du bao kich thich bang cao va cac hé s6 LPC
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bang cao hodc bang rong dugc du bao badi khdi du bao hé sb LPC thur
nhat; va

khéi tdng hop tin hiéu bang rong thtr nhét, dugc tao cAu hinh dé két
hop tin hiéu bing thip duogc ténghgp boi khéi tong hop tin hiéu bing
thip thtr nhat véi tin hiéu bing cao duogc tong hop boi khdi tdng hop tin

hiéu bang cao thir nhét, dé thu thap tin hiéu bang rong.

11. Thiét bj theo diém bét ky trong sé cac diém tir 7 dén 10, trong d6 hé
s6 hiéu chinh bién thién theo tham s tan sb va trong d6 hé sb hiéu chinh

giam khi tham s tan s6 tang.

12. Thiét b theo diém bat ky trong s6 cic diém tir 7 dén 11, trong dé tdc
d6 bit cao hon chi béo khoang tim kiém 16n hon, va téc dé bit thap hon

chi bao khoang tim kiém nho hon.

13. B6 giai ma bao gém: giao dién mang, bo xur 1y, va bd nhé; trong dé
giao dién mang dugc tao cAu hinh dé nhan dong bit dugc gui boi bd ma
hoa; bd xu ly dugc tao cAu hinh dé thyuc thi c4c 1énh dugc luu trix trong bo
nhé, dé:

thu thap, theo dong bit dugc nhan bdi giao dién mang, tap cac tham
s6 tin s6 phd c6 mdi quan hé sdp thr tu theo cac tin s, trong d6 cac

tham s tin s6 phd bao gém cac tham s6 LSF bing thp hodc cac tham sb
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ISF bang thép;

tinh toan hiéu s6 tham s tin sb phd gitra mbi hai tham s6 tan s6 phd
14n can theo mbi quan hé sép th tu;

x4c dinh, theo toc d6 bit cia dong bit, khoang tim kiém dbi véi gia
tri hiéu sb tham sb tan s6 phé nhé nhét;

hiéu chinh mdi gi4 tri hiéu sé tham s tan sd phd duoc tinh trong
khoéang tim kiém sir dung hé s6 hiéu chinh dé thu thap cac gia tri hiéu sb
tham s6 tan sé phé duoc hiéu chinh;

tim kiém gi4 tri hiéu s6 tham sb tin sb phd nhé nhét tir cac gia tri
hiéu s6 tham sb tAn sb phd dugc hiéu chinh trong khoang tim kiém;

xéc dinh, theo gié tri hiéu sé tham s tin s6 phd nho nhét, bin tin sb
b4t dAu dé du b4o tin hiéu kich thich bang cao tir tin hiéu kich thich bang
thip thu duoc qua giai ma dong bit;

tao tin hiéu kich thich bang cao bang cach lua chon bang tan sb c6
bang théng dinh trudc tir tin higu kich thich bing thép theo bin tan sb bt
dau; va

xuét ra tin hiéu bang rong dugc tao theo tin hi€u kich thich bang cao.

14. B giai mé theo diém 13, trong d6 bd xir Iy con duoc tao cau hinh dé:
giai md dong bit nhan dwoc dé thu thap tap cac tham sb tin sb phd c6 mbi

quan hé sap thi ti theo céc tan sb.
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15. Bo giai ma theo diém 14, trong d6 bo xtr Iy con dugce tao chu hinh dé:
giai ma dong bit nhan dugc dé thu thép tin hi¢u kich thich bang thap;
va
Ira chon, tir tin hiéu kich thich bang thip, bang tan s6 6 bang thdng

dinh tru6e khi tin hiéu kich thich bang cao theo bin tan s6 bét dau.

16. B giai ma theo diém bét ky trong sd cac diém tir 13 dén 15, trong d6
bd xtr ly con duogc tao cAu hinh dé:

bién dbi cac tham sb tin s phd thu duoc bang cach giai ma thanh
céc hé sb LPC bing thip;

tong hop tin hiéu bang thap bang cach st dung cac hé s6 LPC bing
thAp va tin hidu kich thich bang thp;

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

tong hop tin hiéu bang cao bang cach st dung tin hiéu kich thich
biang cao va cac hé s6 LPC bing cao hodc bang rong; va

két hop tin hiéu bang thap vdi tin hiéu bang cao, dé thu thap tin hiéu

bang rong.
17. B0 giai ma theo diém bat ky trong sé cac diém tir 13 dén 16, trong do

hé sb hiéu chinh bién thién theo tham s0 tan so va trong do h¢ so hiéu

chinh giam khi tham s6 tan sd ting.

-45-



33177

18. BO giai ma theo diém bét ky trong s6 cac diém tir 13 dén 17, trong d6
t5c b bit cao hon chi bao khoang tim kiém 16n hon, va tdc do bit thap

hon chi bao khoang tim kiém nhd hon.
19.Vat ghi may tinh doc duogc bat bién luu trit cac 1énh ma khi dugc thuc

thi b&i b xit Iy khién bd xtt Iy thyc hién cac bude theo diém bét ky trong

sO cac diém tu 1 dén 6.
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Thu thap theo dong bit bang thap nhan dugc, nhom cac
thamn s3 tén s pho duge sap xép theo thir tr tén 8, trong
dé cac tham s6 tan 58 phd gbm cic tham 56 LSF bang thap
hodc cac tham s6 ISF bang thip

l

D61 vo1 nhom cac tham 56 tan s6 pho thu duoc, tinh todn
hidu s6 tham s6 thn s8 pho gilra clr hai tham 56 tén sb pho
ma co cung khodng vi tri & mdt sb hodic tht ci cac tham s

\5
| 2]

tén s& phd

Thu thap hiéu so tham s& tin s6 phd nhd nhét tiy cac hiéu sé
thamn s6 tan s& phd duoc tinh todn

r

Xao dinh, theo bin tan sb tu'o'ng Ung voi hidu 56 tham s& thn
16 phd nhé nhét, bin tin s6 bit dAu dé dw doén tin hidu kich
thich béng cao tir bing thip

104

\

l

Dur bao tin higu kich thich bang cao ti bing thap theo bin
thn s8 bit dhu

Fig.1
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601 602 603 604 605
/ / / /7 _/
‘Khbi thu Khbithu Khoi xac dinh Khoi du bao
thﬁp thiy | ixhditinh _|thap thirhai || bi\n tan so bat ] Igich thich bing
nhét todn dau cao

Thiét bi du béo tin hiéu kich thich bing cao

Fig.6

Khdi du bio 609

- AR . (’}{}
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v nhi hidu bing cao thi
thilr nhat i
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Khéi t.éngrho'p tin 9} !
hiéu tﬁp sorbéng
thir nhit 606
) I Vs
Khéibidn 607 [Knéitdnghoptin | 608 PR
481 thirnhit hidu bingthip [ Khdi gidi ma
thir nhat
601 604 605
602 603 /
Fe I v Khbi xic dinh &1 dur bdo
Rty [ Khditinh | (KBSt hl s g ich thich bing
fp thi todn ithdp thlt  pi . : =
nhat hai cao

Thiét bi dr bio tin hiéu kich thich bang cao

Fig7?
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Khbi tong hop tin higa | 010
616 bing cao thir nhit
L
Khéitdng i ' 614
hop tin hidu Khoi dw béo duing
tan sd réng bao bing cao thit nhat
thir hai 606
S PRTES 613 A j/
Khai fong hop tin bcu Khoi giai
bing thap thi hai mé
T
Khdi bign d6i |
th'y hat A 605
602 603 o ,
Khai thu thip |{Ehdi tinh Khdithu |l tin s& bt | [bao kich
thiy nhit Htosn Athip thir  Faa, Hthich bang |
hai cao

Thiét bi du béo tin hidu kich thich bing cao

Fig.8
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1

605

— - 620
Khoi tong hop tin /
higu thn s6 rong thi
Khéidubio {618 X ¥ 619
he <b 1. 2 Khoi tong hop tin |
s LPC hiGubs o
ths hai iéubing cao thiy .
—L 617
Khoi bienddi {57
thit ba
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— ~ , ' Khai xac dinh
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|_{kich thich

bang cao

Thiét bi du bao tin hiéu kich thich bing cao

Fig 9
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bing cao thiy
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Thiéf bi diy bao tin hi{suv kich thichbing cac

Fig 10
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