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Linh vuc k§ thuit dwoc dé cap
Sang ché dé cap dén k§ thuat ma hoa va k§ thuét giai ma dé cai thién chét
lugng audio cua cac tin hiéu audio, nhu céc tin hiéu tiéng néi va cac tin hiéu nhac

chéng han.
Tinh trang ky thuit ciia sing ché

K¥ thuat ma hoa dé nén céc tin hiéu audio & téc dd bit thép la k¥ thuat can
thiét dé thuc hién viéc sir dung hiéu qua céc séng radio va van van trong truyén
thong di dong. Trong khi d6, gin ddy d cé nhu cdu gia ting nhim ning cao chét
lugng audio trong truyén thong dién thoai, va thuc hién cac dich vu truyén thong
dién thoai ma tao ra cam giac cua sy hién dién 16n hon dugc doéan trudce. Pé thuc
hién cac dich vu nay, thi cdn phai ma hoéa céc tin hiéu audio c¢6 dai tin sb rong &
~ tbc dd bit cao. Tuy nhién, diéu ndy gin nhu mau thun véi viéc sir dung hidu qua

cac song radio va cac dai tan so.

Bay gio, k¥ thuat ma hoa tin hiéu audio dugc chép nhan boi Standard G.719
(NPL 1) s& dugc nghién ctru chang han.

Theo Standard G.719, khi m3 héa tin hiéu audio, viéc bién ddi tan sb duoc
thuc hién trén tin hiéu audio, va céc bit dinh trudc duogc cép phat téi phé thu duoc
dudi dang két qué cla su bién doi tan sb. Pic biét, phé duogc chia thanh cac dai
bang con c6 cac dai thong tan sb dinh trudce, va don vi (don vi ¢co sO lugng céc bit
can thiét) duoc st dung trong viéc lugng tr hda dua vao su lugng tir hdéa vecto

mang dugc cip phat t6i mdi dai bang con theo trat tu giam ning luong nhu sau.

(1)
Mot bit dugce cip phét cho dai bang con c¢é ning lwong 16n nhat trong sd tht

ca cac dai bang con.
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Mt bit dugc cap phat trén mdi phd. Do d6, néu sb luong cac mau phd & dai
bang con la tam chéng han, thi mgt don vi chira tam bit (luu y 1a, sb lugng bit tbi
da ma c6 thé dugc cip phat trén mdi phd 13 chin bit, va do d6, néu sb luong céc

mAu phé trong khung con 13 tam, thi ¢6 téi 72 bit ¢ thé dugc cip phat).

2

Nang lugng dai bang con dugc lugng tir hoa cua dai bang con ma mot don vi
da duoc cip phat toi d6 bi giam khoang hai mirc (6 dB). Néu sb lugng cac bit duoc
cép phat t6i dai bang con ma mot don vi di duoc cip phat tdi d6 vuot qua gia tri
16n nhét (chin bit), thi dai bang con dugc loai trir khoi viéc lugng tir hda & cac

vong tiép theo.

3)
Tré lai muc (1) & trén, viée xir 1y twong tu duoc lip lai nhidu 1an.

Fig.6 minh hoa ning luong dai bing con ctia mdi dai bing con. Truc ngang
bidu thi tan sd, va truc thing dimg biéu thi bién do trén thang 16ga. Trén hinh v&,
ning luong dai bang con ciia mdi dai bing con dugc biéu thi bing dudng ngang
thay vi diém. Chiéu dai ctia m&i dudng ngang biéu thi dai théng tn sé ctia mbi dai
bang con.

Fig.7 va Fig.8 1a cac so d6 minh hoa cac vi du vé cac két qua cua viéc Cé,p
phat bit cho mdi dai bang con trong trudng hop st dung phuong phap mi hoa dugc
quy dinh trong Standard G.719. Trén c4c hinh v&, truc ngang biéu thi tin sd, va
truc thang dtng biéu thi sb luong céc bit duoc cip phat. Fig.7 minh hoa trudng hop
téc db bit 1a 128 kbit/gidy, va Fig.8 minh hoa trudng hop téc do bit 1a 64 kbit/gidy.

Trong trudng hop 128 kbit/gidy, qu¥ bit du thira 13 c¢6 sin dé cap phat, va do
d6, chin bit, ma 13 tri s6 16n nhét, c6 thé dugc cip phét téi luong 16n cac dai bang
con (phd), va chét lugng cta cac tin hiéu audio ¢6 thé duoc duy tri & muc cao.

Tréi lai, trong trudng hop 64 kbit/gidy, khong c6 dai bing con nao dugc cép
phét chin bit, ma 14 tri s6 16n nhét, nhung mi dai bang con dugc cip phat mot vai

bit. Do do, xét théy réng sy gidm chét luong ctia cac tin hiéu audio cé thé duoc
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ngédn chdn va s dung hiéu qua céc song radio va cac dai tan sé c¢6 thé duoc thuc
hién.
Danh séch tai liéu trich dan
Tai liéu sang ché

PTL 1: Cong bb don yéu ciu cép patent Nhat Ban (ban dich ctia don PCT) sb
2013-534328

PTL 2: Céng bb don qudc té s6 2005/027095
Tai liéu phi sang ché
NPL 1: ITU-T Standard G.719, 2008

Tuy nhién, st dung hiéu qua céc séng radio va cac dai tan sb cn duogc thuc
diy hon. O day, truong hop ma hoéa tin hiéu audio c6 tan s6 1y mau khoang 32
kHz & téc do bit thdp 20 kbps/gidy hodc it hon bang cach sir dung phuong phap
néu trén duoc chép nhan bdi Standard G.719, khong thé duy trit don vi (sé lugng
céc bit) duoc st dung trong viéc luong tir héa tit ca cac dai bang con, ma day 13

van de.

Fig.9 14 so d minh hoa vi du v& két qua ciia viéc cip phat bit téi mdi dai
bing con trong truong hop st dung phuong phdp mé héa dugc quy dinh trong
Standard G.719 tai 20 kbit/gidy. Nhu d3 minh hoa, viéc c4p phét bit khong dién ra
khéng chi & dai tAn s cao ma con, phu thudc vao hoan canh, & dai tin sb thip, ma
1a diu cdn thiét cho viéc nghe. Vi vay, viéc ma héa phd & cac dai bang con tuong

ting 14 khong thé, dan t6i 1am giam déng ké chét luong ciia céc tin hiéu audio.

Dé giai quyét vAn dé nay, thi phuong phap thay d6i déng phuong phép cp
phét bit ¢ thé duoc sir dung (PTL 1).

Tuy nhién, phuong phap cip phat bit dugc thay dbi trong khi phuong phap
m4 héa don (phuong phép luong tir héa) duoc sir dung ma khong thay doi phuong
phap ma héa (phuong phéap lugng tir héa), va do dé, phuong phép nay lam giam

chat lugng ctia céc tin hiéu audio c6 hiéu qua gidi han.
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Ban chit ky thuit ciia sang ché

Sang ché dé xuét k§ thust ma hoa va k¥ thuat giai ma dé thu dugc cac tin

hiéu audio chét luong cao trong khi 1am giam tong tdc d bit.

Thiét bj ma hoa tin hiéu audio theo sang ché bao gdm bd bién dbi thoi gian -
tin sé ma tao phé bﬁng céch thuc hién bién ddi dbi véi tin hidu audio dau vao
thanh dai tan, chia phd thanh cac dai bang con, ma cac dai bang con nay 13 cac dai
tan sb dinh trude, va xudt phd dai biang con; bd luong tir héa ning luong dai bang
con ma thu duoc, dbi voi mdi dai bang con, ning luong dai biang con dugc luong
tr hoa; bo tinh toan Am diéu dé phén tich am di€u cua phé dai bang con va xudt két
qué phén tich; bd cdp phat bit ma bd nay chon dai bang con thi hai ma viée lugng
tir hoa dugce thuc hién trén d6 bdi bo lugng tir hoa thir hai tir gilta cac dai bang con
trén co s& két qua phén tich vé 4m diéu va ning lugng dai bing con duoc luong tir
hoéa, va xac dinh sb luong céc bit thir nhét dugc cép phat t6i dai bang con thur nhét,
gifta cac dai bang con, ma viéc lugng tir hda dugce thuc hién trén d6 bdi bd luong
ttr héa thir nhét; va bd don kénh ¢ don kénh thanh thong tin dugec mi héa théng
tin dugc xuét tir bd luong tir hoa thir nhét va bd lugng tir hoa thir hai, ndng lugng
dai bang con dugc lugng tir hoa, va két qua phan tich vé 4m diéu, va xuét thong tin
don kénh. Bo lugng tir hoa thir nhit ma héa bing xung phd dai bang con trong sd
phé dai bang con ma cé trong dai bing con thir nhat bang cach st dung sé luong
céc bit thir nhét, va bd luong tir hoa thir hai ma héa phd dai bang con trong s phd
dai bang con ma c6 trong dai bang con thir hai béang cach str dung b loc d6 cao 4m
thanh.

Luu v 13, c4c phuong 4n chung hodc cu thé c6 thé duoc thuc hién dudi dang
hé théng, phuong phéap, mach tich hop, hodc chuong trinh may tinh, hodc su két
hop lua chon bét ky cta hé thdng, thiét bi, phwong phap, mach tich hop, va chuong
trinh may tinh,.

Vi thiét bi ma hoa, thiét bi giai ma, va van van theo sang ché, c6 thé ma hoa
va giai ma céc tin hidu audio chit lugng cao trong khi 1am giam tdng téc do bit.

Mo ta van tat cac hinh vé
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Fig. 1 14 so d6 khdi cua thiét bi ma héa theo phuong 4an thi nht cta séng ché.

Fig.2 14 so d6 khdi chi tiét cia bd cap phat bit cta thiét bi ma hoa theo

phuong 4n thi nhét cta sang ché.

Fig.3 12 so d6 d& minh hoa hoat dong duoc thyc hién boi thiét bi ma héa

theo phuong 4n thir nhét cta sang ché.
Fig.4 13 so d6 khdi cta thiét bi giai m3 theo phuong 4n th hai ctia sang ché.

Fig.5 1a so dd khdi chi tiét cta bo cAp phat bit cia thiét bi giai ma theo

phuong 4n thir hai ctia séng ché.

Fig.6 1a so d6 dé minh hoa ning luong dai béng con trong thiét bj ma hoa

theo phan tinh trang k¥ thuat cta sang ché.

Fig.7 12 so d6 d&& minh hoa két qua cua viéc cap phat t6i cac dai biang con

trong thiét bi ma héa theo phén tinh trang k§ thuét cta sang ché.

Fig.8 1a so d6 ¢ minh hoa két qua cia viéc cap phat t6i cac dai bang con

trong thiét bj ma hoa theo phan tinh trang k¥ thuét cta sang ché.

Fig.9 1a so d6 ¢ minh hoa két qua cta viéc cap phat t6i cac dai bang con

trong thiét bj mé hoa theo phan tinh trang k¥ thuat ctia sang ché.
M0 ta chi tiét cac phwong an thwce hién sang ché

Sau day, céc cdu hinh va c4c hoat dong trong céc phuong 4n clia sang ché s&
dugc mé td mdt céc chi tiét co dua vao cac hinh vé& kém theo. Céc tin hiéu audio,
ma céc tin hidu audio nay 1a cac tin hidu dau vao dbi véi thiét bi ma hoa cla sang
ché va 14 céc tin hiéu diu ra tir thiét bi giai ma cua sang ché, bao gdm céc tin hiéu
tiéng noi, cac tin hiéu nhac c6 dai rong hon, va cac tin hiéu ma trong d6 cac loai tin

hi€u nay dugc tron.

Theo sang ché, “cac tin hiéu audio dau vao” bao gom cdac tin hiéu nhac, cic
tin hiu ti€éng ndi, va cac tin hiéu ma trong d6 ca hai loai tin hiéu dugc tron. Thuat
nglt “ndng luong dai bang con dugc lugng tir hdéa” c6 nghia la nang luong thu

duoc bang cach lugng tir héa ning lugng clia dai bing con, ma 13 ning lugng tong
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ho#c trung binh ctia phd dai bang con & dai bang con, va ning lugng ciia dai bang
con ¢6 thé thu duoc bang cach tinh toan téng binh phuong ctia phd dai bang con
trong dai bing con ching han. Thuét ngit “4m diéu” c6 nghia 1a mc d6 ma dinh
phé duoc tao ra dbi v6i no6 trong thanh phan tan sé cu thé, va két qua cua viéc phan
tich am diéu co thé duoc biéu thi bﬁng gia tri béng s6, ma hoa, hoic tuong tu.
Thuét ngit “ma héa xung” cb nghia 14 ma héa ma phd trong d6 dugc biéu thi mot

cach xap xi c¢d sir dung céc xung.

Thuat ngit “twong dbi thdp” c6 nghia 14 trudng hop thip bing két qua so
sanh gifta cac dai bang con va twong tmg véi trudng hop thip hon trung binh cia
tat ca cac dai bang con hodc trudng hop thip hon gia tri dinh trude. Thuat ngit “dai
bang con & dai tin s cao” c6 nghia 14 dai biang con ma dugc dinh vi gdn hon vdi

phia tan so cao trong so cac dai bang con.

Luu ¥ 13, bd luong tir héa (phd) thir nhét, bd lugng tir hoa (phd) thir hai, bd
giai mi (phd) thir nhét, bd giai ma (phd) thir hai, dai bang con thi nhat, dai bang
con thtr hai, dai bang con thir ba, dai bang con tht tu, ) lugng céac bit thu nhét, sb
lwong céc bit thir hai, s6 luong cac bit thir ba, va sb luong céc bit thir tw dwoc mo ta
trong cac phuong an va céc diém yéu cau bao hd duoc phan biét véi nhau dé biéu

thi khong chi trat tu cia né ma con cac muc ctia chung.
Phuong 4n thi nhit

Fig.1 14 so d6 khdi minh hoa c4u hinh va hoat dong cta thiét bi ma hoéa tin
hiéu audio 100 theo phuong an thu nhét. Thiét bi m3 hoéa tin hiéu audio 100 dugc
minh hoa trén Fig.1 bao g(‘A)m bo bién d6i thoi gian - tan s6 101, bd lugng tr hoa
nang luong dai bang con 102, bd tinh todn &m diéu 103, bo cép phat bit 104, bd
chudn héa 105, bd lugng tir héa phéd thir nhat 106, bd lugng tir héa phd thir hai 107,
va bo don kénh 108. Ang ten A duoc ndi v&i bo don kénh 108. Thiét bi ma héa tin
hiéu audio 100 va ang ten A cung tao nén thiét bi dau cudi hoic thiét bi tram co s6.

B6 bién dbi thoi gian - tin s6 101 thuc hién bién d6i déi véi tin hidu audio
dAu vao & mién thoi gian thanh trong dai tin va tao ra phd tin hiéu audio dau vao

(duéi day duoc goi la “phd”). Viée bién dbi thoi gian - tAn sb duoc thuc hién bing
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cach sir dung MDCT (bién ddi cosin rdi rac cai bién) chang han, nhung khong bi
giGi han ¢ viéc bién do6i nay. Viée bién doi thoi gian - tan s ¢ thé duoc thuc hién
bang cach st dung DCT (bién d6i cosin roi rac), DFT (bién do6i Fourier roi rac),

hodc bién doi Fourier chang han.

B bién dbi thoi gian - tn sb 101 chia phd thanh cac dai bang con, ma céc
dai bang con nay 13 cc dai tan sb dinh trudc. Cac dai tan s6 dinh trude c6 thé ndm
& khoang cach b%mg nhau hodc ¢6 thé ndm & cac khoang cach khac nhau, dac biét,
& c4c khoang cach dai ¢ dai tAn s cao va & cac khoang cach ngén & dai tin sb thap
chéng han.

Bo bién dbi thoi gian - tin sb 101 xuét phd thu duoc bing cach chia thanh
cac dai bang con t6i bo luong tir hda ning lugng dai bang con 102, téi b tinh toan

am diéu 103, va t&i bd chuén hoa 105 dudi dang phd dai bang con.

B6 luong tir hoa nang lugng dai bang con 102 thu dugc, dbi voi mdi dai
bang con, nang luong dai bang con, ma la nang lugng cua phé dai bang con, lugng
tr hda nang luong dai bang con, va thu dugc ning luong dai bang con dugc lugng
tlr hoa. Dic biét, ning luong dai bing con c6 thé thu duge bang cach tinh toan tong
binh phuong cta phd dai bing con trong dai bing con; tuy nhién, viéc tinh todn
khong bi gi6i han & dang nay. Nang luong dai bing con c6 thé thu dugc bang cach
thirc hién tich hop d6i véi cac bién d6 ctia phd dai bang con ddi véi mdi dai bang
con ching han. Trong trudong hop ldy trung binh ning lugng dai bing con, téng
binh phuong dugc chia béi s6 lugng phd (chiéu rong dai bang con) trong dai bang
con. Luong dai bang con thu dugc nhu viy dugc lugng tir héa theo chidu rong

budc dinh trude.

B luong tir héa ning lwong dai bang con 102 xuét ning lugng dai bang con
thu dugc duoc lugng tr hoa tdi bd chuin hoa 105 va t4i bd cép phat bit 104 va
xuét ning luong dai bang con duoc luong tir héa da duge ma héa thu duge bing
cach ma héa ning luong dai bang con duge luong tir héa dbi véi b don kénh 108.

B tinh toan 4m diéu 103 phan tich phd dai bang con c6 trong mdi dai bang

con va xac dinh 4m diéu cia dai bang con. Am diéu 1a mirc do0 ma dinh pho duoc
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tao ra ddi v6i né trong thanh phan tin sb cu thé va bao gdm dinh, ma cé nghia 13
dinh c6 thé théy rd 12 ¢6. Am diéu c6 thé thu duoc theo dinh luong bé‘mg cach tinh
toan ty 1& gitta bién d6 ctia ph trung binh & dai bang con dich va bién d6 cla phd
16n nhét c6 mat & dai bang con ching han. Xéac dinh ring, phd cta dai bing con co
4m diéu (dinh) néu gia tri thu duoc vuot qua ngudng dinh trudc. O phuong 4n nay,
bd tinh todn am diéu 103 tao ra co dinh/am di€u duoc thiét lap 1a mdt néu gia tri
thu dugc vuogt qua gia tri dinh trude hoac tao ra cd dinh/am di¢u duge thiét lap 1a
khong néu gia tri thu duoc bang hozic nhd hon ngudng dinh trude, va xuét cd
dinh/am diéu t&i bd cAp phat bit 104 va t6i bd don kénh 108 dudi dang két qua
phan tich. Bé tinh toan 4m diéu 103 c6 thé xut dudi dang két qua phan tich nhu ty

1€ néu trén.
Bo tinh toan am diéu c6 hiéu qua nhu sau.

O diéu kién tdc do bit thap, dé luong tir héa phd mot cach hidu qua trong doé
nang luong phd dugc phan phdi qua dai bang con, nhu phé dang tap 4m chéng han,
phuong phap dua vao bd loc d6 cao am thanh (tirc 13, phuong phép trong do phd
dai thn sb cao dugc thé hién bing cach st dung phd dai tan s thép) 1a hiru hiéu.
Do d6, mirc d6 phan phdi niang lwong trong dai bing con dugc xac dinh tir s6 do
ctia dinh/am diéu (ty 18 giita cong suit dinh va cong suit trung binh hoic cong suét
tuong tw) ciia phd & dai bing con, va néu dinh/dm diéu cta phd ma khéng cao, thi

dai bang con dugc lugng tir hda dua vao b loc do cao 4m thanh.

B cép phat bit 104 dé cap dén ning luong dai bang con duge luong tir hoa
va c& dinh/am diéu cua mdi dai bing con va clp phét cac bit tir quy bit, ma tuong
g vdi téng sd lugng céc bit sin c6 d& ma hoa, t6i phd dai bang con & mdi dai
bang con. Dic biét, bd cép phat bit 104 tinh toén va xac dinh sd luong cac bit thu
nhét, 1a s§ lugng céc bit duoc cip phét téi cac dai bang con thlr nhét, 13 cac dai
bang con ma viéc lugng tir hoa dugc thuc hién trén d6 bdi b lugng tir hda phé thi
nhét, va xut két qua t6i bd luong tir héa phd thir nhat 106 dudi dang thong tin bit
duoc clp phat. Ngoai ra, bd cip phét bit 104 Iya chon va nhan dang cac dai bang

con thtr hai, 14 c4c dai bang con ma viéc lugng tir héa dugc thuc hién trén do boi
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b6 lugng tir héa phd thir hai 107, va xuét két qua t6i bd luong tir héa phd thir hai

107 duéi dang ché d6 luong tir héa.

CAu hinh va hoat dong cta bd cip phat bit 104 dugc mé ta mot cach chi tiét
dudi day.

Luu y 13, & phuong 4n nay, bo cp phat bit 104 d& cap dén cd dinh/am diéu
va nang luong dai bing con dugc luong tir héa clia mdi dai bing con theo trat tu

nay; tuy nhién, trat ty tham khéo c6 thé 13 trat ty bét ky.

Péi voi cac dai bang con thir hai, ma dugc lugng tr hoa bdi bo lugng tir hoa
phd thi hai 107, cic dai bang con & toan dai ¢ thé 1a cac dai bang con du phong
thir hai. N6i chung, dai c6 ning lwong dai bing con thip dwoc luong tir héa va dai
¢ am diéu thip cha yéu cé mit & dai tan sb cao, va do dé, chi cac dai bing con c6
mit & dai tin s cao cu thé ¢ thé dat dwoc muc dich. Vi du, chi bdn hodic nim dai
bang con & dai tan s cao c6 thé dat dugc muc dich.

Tin hiéu audio thudng c6 4m diéu cao & dai tin sb thap va &m diéu thap & dai
tan sb cao, va do d6, cac dai bang con & dai tin s cao vé co ban dugce lugng tir héa
dua vao b loc d§ cao dm thanh. Do do, phuong phéap khac co thé dugc st dung
trong d6 all cac dai biang con & dai tn sé cao hon dai bang con duoc chon trén co
s& Am diéu c6 thé dugc luong tir héa dua vao bd loc dd cao am thanh, va chi cac s6

dai bing con c6 thé duoc truyén dudi dang ché do luong tir héa.

B6 chudn héa 105 chuén héa (chia) mdi phd dai bang con boi niang lugng dai
bang con dugc lugng tir hoa déu vao dé tao ra phd dai bing con duoc chuén hoa.
Két qua 1a, sy khac nhau vé d6 16n cia bién do gifta cac dai bang con dugc chuin
tir h6a. B6 chuln héa 105 xuét phd dai bang con dugc chuin héa téi bd luong tir

héa phd thir nhat 106 va téi bo lugng tir hoa phd thi hai 107.
Luu ¥ 13, bd chudn hoéa 105 ¢ thé c6 ciu hinh bat ky.

Mic du bd chuln héa 105 duoc tao cdu hinh duéi dang mot by phéan &
phuong 4n nay, nhung bd chudn héa 105 c¢é thé dugc bd tri & giai doan trude cia

b6 luong tir hoa phd thi nhat 106 va & giai doan trude ctia bd lwong tir héa phd thir
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hai 107, tirc 13, c¢6 thé dwoc tao cAu hinh dudi dang hai bd phan.

B0 luong tir hoa phd thi nhét 106 14 vi du v& bd lugng tir hoa thi nhat va
luong tir hoa phd dai bang con thudc vé cac dai bang con thi nhét ma viéc luong
tir héa duge thuc hién véi né boi bd lwong tir héa phd thir nhét 106 trong s6 phd
dai bang con duoc chuin héa dau véo bang céch str dung sé luong céc bit thir nhét
duoc cAp phét boi bd clp phat bit 104. BO luong tir hoa phé thtr nhat 106 xut két
qua cia viéc lugng tir hda téi bo lugng tir hoa phé thir hai 107 dudi dang phé duoc
luong tir hoa va XUAt thong tin dugc ma hoa thir nhét thu duoc bé‘mg cach méa hoa

phd duoc lwong tir héa téi bd don kénh 108.

B luong tir héa phd thir nhat 106 sir dung bd ma héa xung. Cac vi du vé bd
m3 héa xung bao gém bd lugng tir héa vecto mang ma thuc hién viéc lugng tir héa
vecto mang va bd ma hdéa xung ma thuc hién viéc ma hoa xung trong do phd dai
bang con dugc biéu din béi sé lugng nho cac xung. Tic 13, bd lugng tir héa bat ky
c¢6 thé duoc sir dung mién 1a bd luong tir hoa sir dung phuong phép lugng tir héa
thich hop cho viéc lugng tir héa phd c6 4m diéu cao hodc phuong phap lugng tir

héa str dung sb luong nho céc xung.

Luu ¥ 13, & tdc do bit cuc thap, hiéu qua duy tri chét luong audio cao hon ¢
thé duge mong mudn véi viée lugng tir hoa bang céch sir dung mi héa xung trong
d6 phd dai bang con dugc biéu dién béi sb lwong nhé cac xung hon véi su lugng tir
héa vecto mang.

Bo lugng tir héa phd tht hai 107 1 vi du vé bd lugng tir hoa thir hai va c6
thé sir dung phuong phap luong tir héa bang cach st dung dai mé rong (miu du
bao sir dung b loc do cao am thanh) nhu dugc md ta dudi day chéng han.

O day, bd loc d6 cao 4m thanh 13 khéi xtr 1y ma thuc hién viéc xir ly duoc
biéu dién bing biéu thirc 1 dudi day.

[Biéu thirc 1]

yli] = x[i] + B x y[i- T]

Noi chung, b6 loc d6 cao am thanh 1a bg loc ma lam ndi bat chu ky budce (T)
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d6i v6i tin hiéu trén truc thoi gian (1am ndi bat thanh phin bude trén tryc tan s6) va
14, vi duy, bd loc sb duge biéu dién bé'mg biéu thuc 1 dbi véi tin hiéu sé x[i] néu sb
lwong céc 16i nhanh r& 1a mét. Tuy nhién, bd loc d6 cao 4m thanh & phuong 4n nay
duoge xac dinh 1a khdi xir Iy ma thue hién viée xtr Iy duoc biéu dién bang biéu thirc
1 va khong can thiét phai thuc hién lam ndi bt budc dbi véi tin hiéu trén truc thoi

gian.

O phuong 4n nay, b loc d6 cao 4m thanh (khdi xtr 1y dugc biéu dién bing
biéu thie 1) duoc ap dung cho day hé s6 MDCT lugng tr héa Mq[i]. Pac biét,
trong biéu thirc 1, cac thiét dat, dic biét, x[i] = 0 (i > K, trong d6 K 13 giéi han tan
s6 thap cia hé s6 MDCT ma dugc tién hanh ma héa) va y[i] = Mq[i] (i < K), duoc
thuc hién, va y[i] (K <i <K', trong d6 K' 13 gi6i han tan sd trén ctia hé sé6 MDCT
ma duoc tién hanh ma héa) duoc tinh toan. Gia tri T ma véi nd 15i gitta hé s6
MDCT Mt[i] ma duoc tién hanh ma héa va y[i] duoc tinh toan duoc t6i thiéu hoa
dugc ma hoa dudi dang thong tin co. Viéc ma hda phé nay dua vao bo loc do cao

4m thanh duogc boc 16 béi PTL 2 chéng han.

B6 luong tir héa phéd thir hai 107 dé cap dén ché d6 luong tir héa va nhén
dang céc dai bang con thtr hai (phd dai bing con chuin héa) ma viée luong tir héa
duoc thuc hién v6i né béi bd luong tir héa phd thir hai 107. Két qua 13, cac gid tri
ctia K va K' néu trén dugc nhan dang. Sau d6, dai bing con hodc dai qua phd duoc
lwong tir héa ma phd dai bang con dugc chudn héa ddi v6i né (twong tng véi Mt[i]
néu trén, trong d6 K <i < K') lién quan téi cac dai bang con thtr hai dugc nhén
dang (dai tan s6 tir K d¢én K') c¢6 su trong quan 16n nhét véi phd duoc luong tir héa
(twong mg véi Mq[i] néu trén, trong d6 i < K) dugc tim kiém, va vi tri coa dai
bang con hodc dai duoc sir dung dé tao ra thong tin c& (twong tmg véi T néu trén).
Céc vi du vé théng tin cd bao gdém vi tri tuyét dbi hodc vi tri twong tng cua dai
bing con hoic dai, hodic sb dai bang con. B6 luong tir hoa phd thir hai 107 ma hoa

va xuét thong tin cd t6i bd don kénh 108 dudi dang théng tin duge ma héa thit hai.

Luu y 13, & phuong an nay, nang luong dai bang con dugc lugng tr hoa da

duoc ma héa dugc don kénh va duge truyén boi bd don kénh 108, va do khuéch
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dai c6 thé duoc tao ra béi b giai ma. Do d6, d6 khuéch dai khong duge ma héa.
Tuy nhién, do khuéch dai c6 thé dugc mi hda va dugc truyén. Trong truong hop
nay, do khuéch dai gilra cac dai biang con thir hai ma viéc luong tr héa duogc thuc
hién véi né va dai bang con caa phd dugc lugng tir héa ma cé sy tuong quan 16n
nhét dugc tinh todn, va bd luong tir héa phd thir hai 107 ma héa va xuat thong tin

& va d6 khuéch dai toi bd don kénh 108 dudi dang thong tin duge ma héa thir hai.

Luu y 13, ndi chung, dai thong cta dai bang con & dai tan s cao dugc thiét
dat 16n hon dai bang con & dai tin s thip. Tuy nhién, mot s6 dai bang con & dai
tan s6 thip duoc tién hanh sao chép c6 ning luong thip va c6 thé khong duoc tién
hanh lugng tir héa vecto mang. Trong trudong hop nay, cac dai bang con nay c6 thé
duoc cho la phé khéng, hodc tap am c6 thé dwoc dua vao dé tranh sy thay dbi phé

dot ngot gitta cac dai bang con.

Bo don kénh 108 don kénh va xuét ning luong dai bang con dugc lugng tir
héa, thong tin dugc ma hoa thu nhét, thong tin dugc ma hoa thr hai, va cac co

dinh/aAm diéu téi dng ten A dudi dang thong tin duge ma hoa.

Ang ten A truyén théng tin dugc ma hoéa téi thiét bj giai m4 tin hiéu audio.
Thong tin dugce ma hoa t&i thiét bi giai ma tin hiu audio théng qua céc nit va cac
tram co sO khac nhau.

Bay gid, bo cip phat bit 104 dugc md ta mdt cach chi tiét dudi day.

Fig.2 la so dd khdi minh hoa cAu hinh chi tit va sy hoat dong cta b cép
phat bit 104 cua thiét bi ma héa tin hiéu audio 100 theo phwong 4n thi nhat. Bo
cép phat bit 104 dugc minh hoa trén Fig.2 bao gbém bo du tri bit 111, bd dur trit bit
112, b6 tinh toan cAp phat bit 113, va bd x4c dinh ché do lugng tir héa 114.

B6 du trir bit 111 dé clp t6i cac co dinh/am di¢u ma duoc xuét tir bo tinh
toan 4m diéu 103 va dy trit sb lugng céac bit can cho viéc luong tir hoa phé thir hai
duoc thuc hién béi bd lugng tir héa phd thir hai 107 néu bit ky cac cd dinh/am
diéu nao duogc thiét dat 1a khong.

O phuong 4n nay, so lugng céac bit can cho viéc ma hoa thong tin c& duge dy
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trit trén co s& bd loc do cao am thanh. Sb luong céac bit dugc du trit dugc loai trix
khoi qu¥ bit, ma tuong Umg voi tbng sb luong céc bit sin c6 dé luong tir hoa, va
quy bit con lai dugce xuét t&i bo duy trit bit 112. Luu y 13, qu¥ bit duogc cung cép boi
bd lugng ti héa ning lugng dai bang con 102, ma cé nghia 1a cac bit ma con lai
sau khi loai trir s§ luong céc bit cAn cho viéc m3 héa bién dbi duwoc ning luong dai
bing con dugc luong tir héa sn c¢6 t6i by lugng tir hoa phd thir nhat 106, t6i bd
lugng tir hoa phd thir hai 107, va dé lugng tir héa (ma héa) cac cd dinh/dm didu.

B0 luong tr hoa ning lugng dai bang con 102 khong can tao ra thong tin vé quy bit.

Bo du trir bit 112 du tri s6 luong céac bit duge st dung cho cac co dinh/am
diéu. O phuong 4n nay, céc cd dinh/am diéu dugc truyén bang cach sir dung nim

dai bang con ¢ dai tAn sb cao, va do d6, bd du trit bit 112 duy trit nim bit chéng han.

B du trit bit 112 xuét, t&i bd tinh toan cip phat bit 113, ma & trong bd clp
phat bit thich tng, s§ luong cac bit ma con lai sau khi loai trir s6 lugng céc bit
duoc du trit bdi bd du trit bit 112 tir qu¥ bit duge nhap tir bo dy trit bit 111. Téng
s6 lugng cac bit dugc du trit bai bo dy trit bit 111 va sd luong cac bit duoc dur trit
boi bd du trit bit 112 tuong Umg véi sd lugng cac bit thir ba. Dai bang con ma co

dinh/am diéu duoc thiét 1ap cho nd 1a khong tuong tng véi dai bang con thi ba.

Luu y 13, trat tu cua b duy tri bit 111 va bo du tri¥ bit 112 ¢o6 thé duoc thay
dbi. O phuong 4n nay, bd du trit bit 111 va b du trix bit 112 1a cac khéi duge tach
ra; tuy nhién, sy hoat dong ctia cac b du trit nay co thé duoc thuc hién mot cach
ddng thoi & khdi don. Ngoai ra, cac hoat dong cé thé duoc thyc hién trong b tinh

toan cép phat bit 113.

Bo tinh to4n cip phat bit 113 tinh todn su cAp phép bit t6i dai bang con ma
viéc luong tir héa dugce thuc hién trén d6 bdi bo luong tir hoa phé tht nhat 106.
Dic biét, bd tinh toan cAp phat bit 113 trudc hét cAp phat s6 luong cac bit dugc
xuét tir b du trit bit 112 t6i mdi dai bang con trong khi dé cap dén ning lugng dai
bang con dugc lugng tir hoa. Viéc cAp phat dugc thuc hién bing phuong phép
duoc boc 16 trong phan tinh trang k§ thuat clia sing ché trong d6 xé4c dinh xem dai

bing con c6 thiét thyc cho viéc nghe dugc thuc hién trén co s& do 16n cua ndng
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lugng dai bing con duoc lugng tir hoa hay khong, dai bang con ma dugc xdc dinh
13 thiét thue 13 duoc uu tién, va viéc cap phat bit duge thuc hién ddi véi dai bing
con. K&t qua 13, khong bit ndo duoc cép phét t6i dai bang con c6 ning lugng dai
bang con dugc luong tir hda biang khong, thdp hon khéng, hoic thap hon gié tri
dinh trudc.

Khi cép phat, bd tinh todn cdp phét bit 113 d& cap t6i cac cd dinh/am diéu
dau vao va loai trir cac dai bang con (c4c dai bing con thir ba) ma cac co dinh/Am
diéu duogc thiét 14p cho nd 1a khong tir viée cAp phat bit. Ttc 13, bd tinh toan cp
phat bit 113 nhén dang chi cac dai bang con c6 dinh cao (cic dai bing con ma cac
c& dinh/Am didu duoc thiét 1ap t6i mot cho no) 1a cac dai bang con dich dbi véi
viéc cAp phat bit va cp phat cac bit téi cac dai bing con. B tinh toan cAp phat bit
113 nhéin dang cac dai bang con (cac dai bang con thur nhit) ma céc bit duoc cip
phat tdi do, tao ra thong tin bit dugc cép phat ma chi bao s luong céc bit dugc cap
phét téi cac dai bang con, va trudce tién xuét théng tin téi by xac dinh ché do luong

tr hoa 114.

B6 xac dinh ché d6 luong tir héa 114 thu thong tin bit duoc cép phat dugc
xuét tir bd tinh toan cAp phat bit 113 va cac c& dinh/Am diéu. Trong trudng hgp ma
trong d6 dai bang con ¢ dai tn sd cao ma c6 am diéu cao ( dugc luong tir hoa boi
bo luong tir héa phd thir nhat 106) va ma da duoc cAp phét khong bit nao cé mit,
bd x4c dinh ché d6 luong tir hoa 114 xac dinh lai dai bing con 1a dai bing con (dai
bang con tht tu) ma viéc lugng tir hda duge thuc hién trén do bdi bd luong tir hoa
phé thir hai 107 va xuét sb lugng céc bit (sé luong céc bit thir tur) can cho viéc
luong tir héa béi bd lugng tir hoa phd thir hai t6i bd tinh toan cip phat bit 113 dé
trir s& lwong cac bit tir thong tin bit duge clp phat. Ttc 13, bd xéc dinh ché do
lwong tir héa 114 cép phat sd luong cac bit cin cho viée lugng tir héa bsi by lugng
ttr héa phd thir hai 107 téi dai cua tdm quan trong va xuit sé lugng céc bit duge
cap phat (sb luong céc bit thir tw). Ngoai ra, bd x4c dinh ché d6 luong tir hoa 114
c6 thé trir s§ lugng céc bit duoc clp phat tir quy bit c6 sin téi by lwgng tir hoa phd

thir nhét 106 va xuét két qua t6i bo tinh toan cap phat bit 113.
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B0 xac dinh ché d6 lugng tir héa 114 nhén dang cac dai bang con ma viéc
lugng tir héa duoc thuc hién trén d6 boi b lugng tir hoa phd thi hai 107 va xuét
két qua t61 bd luong tir hoa phd thir hai 107 dudi dang ché do lugng tir héa. Dac
biét, bd xac dinh ché d6 luong tir hoa 114 dinh rd cac dai bing con (cac dai béng
con thir ba) ¢ dai tAn s6 cao ma cb Am dibu thép (ma cac co dinh/am diéu dugc
thiét dat 1a khéng) va cac dai bing con (cc dai bing con thir tu) & dai tan sb cao
ma khong bit ndo d& dugc cdp phat téi d6 dudi dang cac dai bang con (cac dai
bang con thir hai) ma viéc lugng tir hda dugce thuc hién trén d6 boi bo luong tir hoa

phé thit hai 107 va xudt cac dai bang con dudi dang ché do luong tir héa.

Thém nita, bd tinh toan cip phét bit 113 cap nhat quy bit bang cach trir sb
lwong céc bit (sb lugng cac bit thir tu) dugc thu tir bo x4ac dinh ché d6 luong tir hoa
114 tir sb luong céc bit (quf bit) duge nhap tir bd dy trit bit 112 va tinh toén lai
viéc cép phat bit téi dai bang con ma viéc lugng tir hda duge thuc hién trén d6 boi
bd luong tir hoa phd thi nhit 106. Trong truong hop thu quf bit dugc cap nhat tir
bd xéac dinh ché d6 lugng tir héa, bd tinh toan cép phat bit 113 tinh toan lai viéc
clp phat bit t6i dai bang con ma viéc lugng tir héa dugc thuc hién trén d6 boi bd
lwong tir hoa phd thir nhét 106 bing céch st dung quy bit dugc cap nhat. Vi vay, 56
luong cac bit thir nhat bing véi gié tri thu duge bang cach trir s6 luong céc bit thir

ba va sb 1u’¢ng céc bit thir tu tir tong sb lugng céc bit (qu¥ bit).

B tinh toan cép phat bit 113 xuét s6 luong céc bit (s6 luong céc bit thi
nhét) thu duoc sau khi tinh toén lai va thong tin vé cac dai bing con (céac dai bang
con thtr nhit) ma viéc luong tir hoa duoc thuc hién trén d6 béi bd lwong tir héa phé
tht nhat 106 t6i bd luong tir héa phé thr nhat 106 & thoi gian nay dudi dang thong
tin bit duoc cip phat.

Trong truong hop ma trong d6 viéce tinh toan lai khong can dugc thuc hién
bi vi tAt ca cac dai bang con 1a cac bit duoc cip phat nhu két qua cla viéc tinh
toan thir nhét cta viéc cép phat bit bdi bo tinh toan cép phat bit 113, chéng han, bo
tinh toan cip phat bit 113 c6 thé xuét thong tin bit dugc cap phat truc tiép tdi bd
luong tir hoa phd thi nhét 106.
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Fig.3 12 luu dd thé hién sy hoat dong dugc thuc hién béi thiét bi ma héa tin
hiéu audio 100 theo phuwong an thu nhét, dic biét, hoat dong dugc thuc hién bdi b
cAp phat bit 104.

Trude tién, bd cAp phat bit 104 thu duoc ning lwong dai bing con dugc

lugng tir héa tir bo lugng tir hda néng lugng dai bang con 102 (S1).

Tiép theo, bd cip phat bit 104 thu dugc cac cd dinh/am didu & dai tin s6 cao

tir bd tinh toan Am diéu 103 (S2).

Sau d6, bd clp phat bit 104 nhan dang cac dai bang con (cic dai bang con
thr ba) ma viéc luong tr hda dugce thuc hién véi né boi bd lugng tir hoa phé thir
hai 107 trén co s& cac cO dinh/dm diéu, va bd du trit bit 111 va bo du trit bit 112 &
d6 du trit cac bit (sb lugng céc bit thit ba) duogc sir dung trong viéc lugng tir héa

b&i b lwong tir héa phd thir hai 107 (S3).

B0 tinh toan cAp phat bit 113 & bd cép phat bit 104 x4c dinh sb lugng cac bit
duogc cip phat téi cac dai bang con ma dugc lugng tir héa bai bd lugng tir héa phd

thr nhét 106 trén co s& ning lugng dai bang con duge luong tir héa (S4).

B0 x4c dinh ché do lwong tir héa 114 & bd chp phat bit 104 kiém tra s6 lugng
céc bit duge cip phat t6i cac dai bang con & dai tan s6 cao duoc xac dinh bdi bd
tinh toan cip phat bit 113, nhan dang again cc dai bing con (c4c dai bing con thir
hai) ma viéc luong ttr hoa dugce thuc hién véi nd boi b luong tir hda phé th(r hai
107 khi can, va cap nhét qu§ bit dbi véi b luong tir héa dai bang con thir nhit 106
(S5).

Cudi cung, bd tinh toédn cép phat bit 113 & bd cép phét bit 104 tinh toan lai su
cAp phat bit (sb lugng cac bit thir nhat) t6i bd lwong tir héa phd thir nhat 106 biang
cach st dung qu¥ bit dugc cap nhat (S6).

Vi thiét bi ma héa tin hiéu audio theo phuong an nay, co thé thuc hién ma
héa céc tin hidu audio chét luong cao trong khi 1am giam tong tdc dd bit.

Dic biét, v6i cac ciu hinh va céc hoat dong trén Fig.2 va Fig.3, c6 thé thuc

hién viéc cdp phat bit ma khong tao ra dai bing con ma viéc lugng tir hoa dugc
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thuc hién & d6 (sb luong céc bit duge cip phat tré thanh khéng) & dai tin sb cao
trong d6 chiéu rong dai bang con 1a dic biét rong va t61 da héa sb luong cac dai
bing con ma viéc lugng tir hoa dugc thuc hién trén d6 boi bd lugng tir hoa thir nhét.
Do d6, c6 thé thyuc hién viéc cAp phat bit thich tng ma c6 thé dat duoc hidu qua tbt
nhét & téc d6 bit gisi han.

Phuong é&n thtr hai

Fig.4 1a so dd khéi minh hoa cdu hinh va hoat dong cua thiét bi giai ma tin
hiéu audio 200 theo phuong 4n tht hai. Thiét bi giai m4 tin hiéu audio 200 dugc
minh hoa trén Fig.4 bao gdm bd tach kénh 201, bd giai ma ning luong dai bang
con 202, bd clp phat bit 203, bd giai ma phd thi nhat 204, bd giai mi phd thir hai
205, bd phi chuin héa 206, va bd bién dbi thoi gian - tn sb 207. Ang ten A dugc
két nbi véi bo tach kénh 201. Thiét bi giai m tin hiéu audio 200 va dng ten A cing

tao nén thiéet bi dau cudi hoac thiét bi tram co so.

B6 tach kénh 201 thu thong tin dugc ma hdéa dugc thu bdi dng ten A va tach
kénh thong tin dugc ma héa thanh nang luong dai bang con dugc lugng tir héa da
dugc ma hoa, thong tin dugc ma hoa thu nhét, thong tin dugc ma hoa thir hai, va
cac c& dinh/Am diéu. B tach kénh 201 xuét nang lugng dai bang con dugc luong
tr hoa dad dugc ma hoa tdi by giai ma néng luwgng dai bang con 202, thong tin dugc
m4 hoéa thir nhét t6i bd giai ma phd thtr nhét 204, thong tin duoc ma héa thit hai t6i
b6 giai ma phd tha hai 205, va céc co dinh/am diéu t6i bod cép phat bit 203.

B0 giai mé nang lugng dai bang con 202 gidi ma nang lugng dai bang con
dugc luong tr hoa da dugc ma hoda, tao ra nang lugng dai bang con dugce lugng tur
héa d3 duoc giai mé, va xut ning luong dai bang con dugc lugng tir hoa di dugc
giai m3 t61 bd cp phét bit 203 va t&i bd phi chuin héa 206.

B6 cép phat bit 203 dé cap t6i ning luong dai bing con dugc lwong tir hoa da
dugc gidi ma clua mbi dai bang con va cac co dinh/am di€u va xac dinh viéc cép
phat cac bit ma duge cip phat bdi bd giai ma phd thir nhit 204 va duoc cdp phat
boi b giai ma phd thir hai 205. Pic biét, bs cap phat bit 203 xac dinh s6 luong cac
bit (s lugng cac bit thir nhét) duge cip phat khi giai ma thong tin duge ma hoa thi
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nhit boi bd giai ma phd thi nhit 204 va cac dai bang con (cac dai bing con thw
nhit) ma cac bit dugc cip phat téi d6 va xuat két qua dudi dang thong tin bit dugc
cép phét. Ngoai ra, bd cip phat bit 203 nhan dang va chon céc dai bing con (cic
dai bang con th{r hai) ma thong tin dugc ma hoa thr hai dugc giai ma boi bo giai
méa phd thir hai 205 va xuét két qua t6i bd giai ma phd thir hai 205 dudi dang ché

d6 lugng tir hoa.

B cép phat bit 203 c6 cling cau hinh va thuc hién cac hoat dong giéng nhau
trong bd cap phat bit 104 dugc minh hoa trén Fig.5 va dugc mod ta trong phin mo
ta4 vé thiét bi ma hoa. Do d6, d6i véi su hoat dong chi tiét, tham chiéu phe‘in mo ta

vé bd cAp phat bit 104 trong thiét bi ma hoa.

B6 giai mi phd thir nhat 204 giai mi théng tin dugc ma héa thir nhéit bang
cach st dung sé luong cac bit thir nhit duge chi bao boi théng tin bit duge cép
phat, tao phd dugc giai ma thi nhét, va xuit phd duoc giai ma thir nhit t6i b giai

m4 phd thi hai 205.

B giai mé phd thir hai 205 st dung phé dugc giai ma thi nhét cho céc dai
bing con dugc nhin dang bang ché d luong tir héa, gidi ma thoéng tin dwoc ma
hoéa thir hai, tao ra phd dugc giai ma thi hai, tao ra phd tai két cAu bang cach két
hop phd dugc giai ma tht hai véi phd dugc giai méa thir nhét, va xuét phd tai két

/4

cau.

B0 phi chuan hoa 206 di€u chinh bién d¢ (khuéch dai) ctia pho tai két cau
trong khi dé cép dén nidng lugng dai bang con dugc luong tir hda da dugc giai ma
va xuat két qua té1 bo bién doi thot gian - tan so 207.

B0 bién doi thoi gian - tan s6 207 bién doi pho tai két cau trong dai tan thanh
tin hiéu audio dau ra & mién thoi gian va xuat tin hi€u audio dau ra. Cac vi du vé su
bién d6i thoi gian - tan sO bao gom bién d6i ma ngugc voi bién doi duge mo ta
trong phan mo ta vé bién doi thoi gian - tan so.

Véi thiét bi giai mé tin hiéu audio theo phuong 4n nay, cé thé thuc hién giai

ma céc tin hiéu audio chét lugng cao trong khi lam giam tong toc d¢ bit.
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(Két luan)

Thiét bi ma héa tin hiéu audio va thiét bi giai ma tin hiéu audio theo séng ché
d3 duge mé ta trong phuong 4n thir nhit va phwong an tht hai. Thiét bi m3 héa va
thiét bi giai ma theo sang ché c6 thé & dang ban san phdm hoic bd phéan, nhu bang
hé thdng hoc thiét bi ban din ching han, hodc & dang san phim cubi, nhu thiét bi
dAu cubi hoic thiét bi tram co sé ching han. Trong trudong hop ma trong d6 thiét bi
ma hoéa va thiét bj giai ma theo sang ché & dang ban san pham hodc bd phan, thiét
bi ma hoéa va thiét bi giai mad dugc két hop véi dng ten, b bién ddi DA/AD, bd

khuéch dai, loa, micrd, va van van de tao ra sdn pham cuoi.

Luu v 14, c4c so dd khéi trén Fig.1, Fig.2, Fig.4, va Fig.5 minh hoa cac chu
hinh va céc hoat dong (cic phuong phép) ctia cac thiét bi phan cimg dugc thiét ké
danh riéng va c6 thé 4p dung duoc cho trudng hop ma trong d6 chuong trinh huc
hién céc hoat dong (cic phuong phép) ciia sang ché duoc cai dit vao thiét bi phan
ung hd tro chung va dugc thuc hién bdi by xur ly dé nho d6 thuc hién cac hoat
dong (cac phuong phap). Cac vi du vé thiét bi phin tng hd tro chung, thiét bi nay
12 may tinh, bao gdm céc thiét bi diu cudi thong tin x4ch tay khac nhau, nhu may
tinh cac nhén va dién thoai thong minh, va cac cac dién thoai xach tay khac nhau

ching han.

Céc vi du vé cac thiét bi phan cimg duoc thiét ké danh riéng bao gdm khong
chi cac san phim cudi (cac san phdm dién tr dan dung), nhu dién thoai xach tay va
dién thoai c¢b dinh chéng han, ma con cc ban san phém va cac bg phéan, nhu bang
hé théng va thiét bi ban din ching han.

Kha nang 4p dung cong nghiép

Thiét bi m3 héa tin hiéu audio va thiét bi giai ma tin hiéu audio theo sang ché
c6 thé img dung cho thiét bi hodc bo phén lién quan dén viéc ghi, truyén, va tai
tao cac tin hiéu audio.

Danh sach cac so chi dan

100 thit bi ma hoéa tin hidu audio
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101 bd bién dbi thoi gian - tan sb
102 b6 lugng tir hda nang lugng dai bang con
103 bd tinh toan am diéu

104 bd cép phat bit

105 bd chuén hoa

106 bd luong tir héa phd thir nhat
107 b6 luwong tir héa phd thi hai

108 bo don kénh

111 bo du trit bit

112 bd du trix bit

113 bb tinh toan cip phat bit

114 bd x4c dinh ché d6 luong tir hoa
200 thiét bj giai m4 tin hiéu audio
201 b tach kénh

202 b giai ma nang lugng dai bang con
203 bd cap phat bit

204 bd giai ma phd tha nhét

205 b giai ma phd thi hai

206 b phi chuin hoa

207 bo bién dbi thoi gian - tAn sb
211 bo du trit bit

212 b6 du trit bit

213 bd tinh toan cAp phat bit

214 b6 x4c dinh ché d¢ lugng tir héa
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YEU CAUBAO HO
1. Thiét bi ma héa tin hiéu audio bao gdm:

bd bién doi thoi gian - tan sO ma tao pho bang cach thuc hién bién doi doi
véi tin hiéu audio dau vao thanh dai tan, chia pho thanh cac dai bang con, ma cac

dai bang con nay la cac dai tan so dinh trudc, va xuat pho dai bang con;

bo luong tir hoa ning lugng dai biang con ma thu duoc, dbi véi mdi dai bang

con, nang lugng dai bang con dugc lugng tir hoda;

bd tinh toan am diéu d¢€ phan tich am diéu cua pho dai bang con va xuat ket

qua phan tich;

bo cép phat bit dé chon dai biang con thir hai ma viéc luong tir héa duoc thuc
hién trén d6 boi b lugng tir héa thir hai tir gitta cac dai bang con trén co s& két qua
phan tich v& am diéu va ning lugng dai bang con duoc luong tir hoa, va xac dinh
s6 lugng céc bit thir nhat dugc cip phét t&i dai bing con tht nhét, gitta cac dai
bang con, ma viéc luong t& hda dugc thyc hién trén do baoi bo lugng tir hda thur
nhét; va

b6 don kénh dé don thanh théng tin dugc ma hoa thong tin duge xuét tir bd
luong tir hoa thir nhat va bd luong tir héa thir hai, ning luong dai bang con dugc
lwong tir hoa, va két qua phan tich vé& am diéu, va xuit thong tin duoc don kénh,

trong do:

b6 lwong tir hoa thir nhit ma héa bing xung phd dai bang con trong sé phd
dai bang con ma c6 trong dai bang con tht nhat bing cach sir dung sb luong cac bit

tht nhét, va

bd luong tir hoa thir hai ma héa phd dai bing con trong s6 phd dai bing con

ma c6 trong dai bang con thit hai bing cach st dung bd loc d6 cao 4m thanh.
2. Thiét bi m4a héa tin hiéu audio theo diém 1, trong do:
b cAp phat bit

lya chon dai bang con thi hai tir gilta cac dai bang con ma nam & dai tan s6
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Cao.
3. Thiét bi m4 hoa tin hiéu audio theo diém 2, trong d6:
b6 cap phat bit

chon dai bang con, giita cac dai bang con, trong dé am di¢u thap hon ngudng

dinh trude lam dai bang con thr hai.
4. Thiét bi ma héa tin hiéu audio theo diém 2, trong do:
b6 cap phat bit

chon dai bang con giita cac dai bang con ma c6 nang lugng dai bang con
duoc luong tir héa bing khéng hozc thdp hon gia tri dinh trudc 1am dai bang con

th hai.
5. Thiét bi ma héa tin hiéu audio theo diém 1, trong do:
b cAp phat bit

xé4c dinh sé luong cac bit thir nhét bang cach trir s lwong cac bit thir hai
duoc cAp phat t6i dai bang con thi hai tir tdng s luong céc bit sdn ¢ dé luong tir
héa.
6. Thiét bi ma hoa tin hiéu audio theo diém 5, trong d6:

bo cép phat bit

tinh toan sd luong céc bit thir ba, giita tong sé lwong céc bit, dugce cip phat
t61 dai bang con tht ba duoc chon tir gitra cac dai bing con trén co sé két qua phan
tich vé& Am diéu,

lya chon lam dai bang con thu tu, gifta cac dai bang con, ma khong cé bit
nao duoc cap phat cho né khi sé luong céc bit thu dugc béang céch trir s§ lugng céc
bit thtr ba tir tdng sb lwong cac bit duge cp phat cho dai bang con thi nhét trén co
s& nang luong dai bang con duoc luong tir héa, va tinh toan sé lugng cac bit thi tu
dwoc clp phat trong truong hop ma trong d6 viéc ma héa dugc thuc hién d6i voi
dai bang con tha tu bdi bd lugng tir hda thir hai, va

lya chon dai bang con thr ba va dai bang con thir tu lam cac dai bang con
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thir hai khac ma viéc luong tir héa dugc thuc hién trén dé bdi b lugng tir hoa thir
hai, va xac dinh sb luong cac bit thu dugc br?lng cach trir s lugng cac bit thir ba va
sb luong céc bit thir tu tir tng sd lwong cac bit 13 s& lugng cac bit thir nhat duoc
cAp phat t6i dai bang con thi nhét ma viée luong tir hda duge thuc hién trén d6 béi

b6 luong tir héa thir nhat.
7. Thiét bi ma hoa tin hiéu audio theo diém 1, trong do6:

két qua phan tich tlr bd tinh todn am didu duoc xuét dudi dang co chi bao

liéu 4m dién c6 cao hon ngudng dinh trudc hay khong.
8. Thiét bi giai ma tin hiéu audio dé giai ma thong tin dugc mi héa duogc xuat tir
thiét bi ma hoa tin hiéu audio, thiét bi giai ma tin hiéu audio bao gém:

bd tach kénh dé tach kénh thong tin dugc ma héa thanh thong tin dwgc ma
hoéa thir nhit, thong tin duoc ma héa thi hai, ning lwong dai bing con duoc lugng
tir héa thu dugc bing cach luong tir héa nang lwong ctia mdi dai bang con trong s6
cac dai bang con, va két qua phan tich vé 4m diéu duoc tinh toan d6i véi mdi dai
bang con gitra cac dai bang con;

bo cép phat bit ma lua chon dai bang con thtr hai ma viéc giai ma dugc thuc
hién trén d6 béi bd gial ma thir hai tir gitra cac dai bang con trén co s& két qua
phan tich v& 4m diéu va ning lugng dai bang con dugc lwong tir héa, va xac dinh
sé luong céc bit thir nhit dugc cdp phat t6i dai bang con thi nhét, gitra cac dai
bang con, ma viéc giai ma dugc thuc hién trén d6 bdi bd gidi ma thir nhét; va

bd bién d6i thoi gian - tdn sd ma tao ra va xuét tin hiéu audio dau ra béng
cach thuc hién bién ddi dbi voi phé duoc xuét tir bd giai ma thr hai thanh mién
thoi gian, trong do:

bd giai ma thir nhét tao phd duoc giai ma thir nhat bang cach giai ma thong
tin dugc ma hoa thir nht bang cach str dung sb luong céc bit thir nhét, va

bd giai ma thit hai tao phd dugc giai ma thir hai bang cich giai ma thong tin
duoc ma hoéa thu hai, va tao phé t4i két cau bﬁng cach thuc hién viéc gidi ma nho

stt dung phd dugc giai ma thit hai va phd duoc giai ma th nhét.
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9. Thiét bi dau cudi bao gdm:
thiét bi ma hoéa tin hiéu audio theo diém 1; va
ing ten dé truyén théng tin dwgc mé héa.
10. Thiét bj tram co s bao gdm:
thiét bi ma hoa tin hiéu audio theo diém 1; va
ang ten dé truyén thong tin duge ma hoa.
11. Thiét bi dau cudi bao gdm:
ing ten dé thu va xuét téi bo tach kénh théng tin duge mi hoa; va
thiét bi giai m4 tin hiéu audio theo diém 8.
12.Thiét bi tram co sé bao gém:
ing ten dé thu va xudt t6i b tach kénh thong tin duge ma hoa; va
thiét bi giai ma tin hiéu audio theo diém 8.
13. Phuong phép ma héa audio bao gém céc budc:

tao phd bang cach thyc hién bién d6i doi voi tin hiéu audio dau vao thanh dai

1
A

tan;

chia phé thanh cac dai bang con, ma cac dai bing con nay 1a c4c dai tan sd
dinh trudc, va xuét phd dai bang con;

thu duoc, dbi v6i mdi dai bang con, ning lugng dai bang con duge lugng tir
hoa;

phan tich 4m diéu ctia phd dai biang con va xuét két qua phan tich;

lua chon dai bang con thr hai tir gifta cac dai bang con trén co s& két qua
phan tich vé& 4m diéu va ning luong dai bing con dwoc lugng tir héa;

xé4c dinh sé luong cac bit thir nhat dugc cip phét téi dai bang con thi nhét
gifta cac dai bang con;

tao ra thong tin duoc ma hoéa thi nhat bang cach ma hoa phé dai bang con
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trong sb ph6 dai bang con ma cé trong dai bing con thtr nhét bang cach sir dung sb

lwong céc bit thir nhét;

tao ra thong tin dugc méi héa thir hai bang cach ma héa phé dai bang con
trong sb phd dai bing con ma cé trong dai bang con tht hai béng cach str dung bd

loc d0 cao am thanh; va

do kénh cing nhau va xuét théng tin dugc ma héa thir nhét va thong tin dugc
ma hoa thr hai.
14. Phuong phéap giai ma tin hiéu audio dé giai ma thong tin dugc mi hoéa dugc
xuét tir thiét bi ma héa tin hiéu audio, phuong phap giai m4 tin hidu audio bao gdm

cac budc:

tach kénh théng tin dugc ma hoda thanh thong tin dugc ma hda thu nht,
théng tin dugc ma héa thir hai, nang lugng dai bang con duoc luong tir hoa thu
dugc bing cach luong tir héa ning luong ctia mdi dai bing con trong sd cac dai
bang con, va két qua phan tich vé 4m diéu dugc tinh toan d6i véi mdi dai bang con
gifra cac dai bang con;

lya chon dai bang con thir hai tir gitra cic dai bing con trén co s& két qua
phén tich vé 4m diéu va ning luong dai bang con dugc lwgng tit héa;

xé4c dinh sb lwong céc bit thir nhat duoc cdp phat téi dai bang con thir nhét
gifta cac dai bang con;

tao phd duoc giai ma thir nhat bang cach giai ma thong tin dugc ma héa thi
nhit bang cach st dung s lugng cac bit thir nhat;

tao phd duoc giai ma thir hai bang cich giai ma thong tin dugc ma héa thi
hai, va tao phé tai két clu béng cach thuc hién viéc giai ma nh¢ st dung phé duoc
giai ma thir hai va phd duoc giai ma thir nhét; va

tao ra va xuét tin hiéu audio dau ra bing cach thuc hién bién d6i dbi vé6i phé

tai két cAu thanh mién thoi gian.
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