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(57) Sang ché dé cap dén bo xir Iy va phuong phap xu Iy tin hiu am thanh sir dung cac
doan chong lap ctra s6 phan tich hodc tong hop bi cit. B xir ly de xu ly tin hiéu &m thanh
(200) bao gom b phan tich (202) dé suy ra tin hi¢u diéu khién ctra s6 (204) tir tin ‘hiéu am
thanh (200) biéu thi sy thay doi tir cira sd bat d6i xtmg thir nhat (1400) thanh cura s6 thir hai
(1402), hoic biéu thi sy thay doi tir cira s6 thir ba (1450) thanh cira s6 bat ddi xtimg thir tu
(1452), trong d6 cira so thir hai (1402) ngan hon cira s6 thit nhat (1400), hoic trong d6 cira
sO thr ba (1450) ngan hon cira s6 thir tu (1452); ham dung ctra s6 (206) dé dung cira s6 thi
hai (1402) str dung doan chdng l4p thtr nhat (800) clia ctra s6 bat dbi ximg thir nhat (1400),
trong do ham dyng cura s6 (206) duoc tao cu hinh dé xac dinh doan chdng lap thur nhit
(1000) cua ctra s6 thir hai (1402) str dung doan chdng lap thir nhat bi cit cua cira s6 bat doi
xung thu nhat, hoic trong do ‘ham dyng ctra s6 duoc tao cau hinh dé tinh toan doan chdng
lap thir hai (1330) cua cua s6 thtr ba (1450) st dung doan chong l4p thir hai bi cit (814)
clia cira s bat doi xing thur tu (1452); va bo tao cua s6 (208) dé ap dung céc cira so thir
nhat va thir hai hogc cac cua s6 tht ba va tht tu dé thu duoc cac doan tin hiéu 4m thanh
duoc tao ctra s6 (210).
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Linh vue k§ thuét dwoge dé cap

Sang ché dé cap dén viéc xir Iy am thanh va cu thé, dé cap dén xir Iy 4m thanh
v6i viée chdng 14p cac cira s cho phia phan tich hodc phia tong hop cta chudi xtr 1y
tin hiéu am thanh. |
Tinh trang k¥ thuit ciia sang ché

Cac bd mi héa Am thanh mién tin sb hién dai nhat dua trén cac bién ddi chéng
14p nhu MDCT st dung mdt s6 loai chuyén kich thuéc bién dbi dé diéu chinh thoi gian
va d6 phan giai theo tin sd cho cac dic tinh tin hiéu hién thoi. Cac cach tiép can khac
d3 duoc phat trién dé diéu khién viéc chuyén giita cac kich thudc bién d6i ¢ sin va
c4c hinh dang cira s tuong tng cta chung. Mot sb cach tiép can chén ctra s6 chuyén
tiép gifta cac khung duoc mé héa sit dung cac do dai bién ddi khac nhau, vi du,
MPEG-4 (HE-)AAC [1]. Nhuoc diém cua cac cira s6 chuyén tiép 13 can thiét cho bo
ma hoa dugc ting cuong nhin trude, 1lam cho nd khdng phu hgp cho cac tmg dung do
tré thap. Céc cach tiép cin khac str dung phép chdng lap cira s6 thdp duge cb dinh cho
tAt ca cac kich thudc bién d6i dé tranh viéc can dén cac cua sd chuyén tiép, vi du,
CELT [2]. Tuy nhién, viéc chdng 14p thdp giam su tach tin sd, ma ha thip hiéu qua ma
héa cho cac tin hiéu am. Cach tiép can chuyén tirc thoi duoc dugc cai thién sir dung
bién dbi va d6 dai chdng 14p khac nhau cho cic doan chdng ldp dbi xung da dua ra
trong tai liéu [3]. Tai liéu [6] thé hién vi du vé chuyén tirc thoi giita cac d6 dai bién dbi
khac nhau st dung cac ctra s6 ham sin chong 14p thap.

Mit khac cac bd ma héa am thanh do tré thép thuong st dung céc cua )
MDCT bat déi xtmg, nhu chiing thé hién su hai hoa tdt gitra do tré va su tach tan sb. O
phia bd ma hoa chdng 1ap bi thu hep lai v6i khung dimg sau duoc sir dung dé giam do
tr& nhin trude, trong khi doan chdng l4p dai v6i khung dimg trude dugc st dung dé cai
thién su tach theo tan sb. O phia by giai ma ban phan chiéu cua cira s6 bd ma hoa duogc
stt dung. Phép tao cira s6 phan tich va téng hop bét d6i xtimg dugc miéu ta trén céac

Fig.8a dén 8c.
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Ban chét k§ thuit ciia sang ché

Muc dich cta sang ché 1 d& xut khai niém duoc ci thién dé xtr 1y tin hi¢u am
thanh.

Muc dich nay dat dugc nhd b xir Iy dé xur Iy tin hidu 4m thanh theo diém 1,
phuong phap xir 1y tin hiéu 4m thanh theo diém 17 hodc vat ghi c6 thé doc dugc bang
may tinh bao gdm chuong trinh may tinh theo diém 18.

Sang ché dwa trén viéc tim ra rang cc cira s6 bién doi bét dbi xtmg 13 hitu dung
dé dat dugc hiéu qua ma héa tdt cho cAc tin hiéu dimng tai do tré dugc giam. Mit khac,
dé c6 chién lugce chuyén ddi kich thudc bién ddi linh hoat, cac cira sd phan tich hodc
tdng hop cho su chuyén tiép tir mot kich thuée khéi nay sang kich thuéc khéi khac cho
phép sir dung cac doan chong l4p bi cit cia cic clra sO bat d6i xting nhur cac mép clra
s6 hodc nhu nén cho cac mép clra ) khong 1am nhiéu loan dic tinh khoi phuc hoan
héo.

Do d6, cac doan bi cit cia cua s6 bat dbi xing chéng han nhu doan chéng lép
dai cua ctra s6 bat ddi xung cé thé duoc sir dung trong ctra s6 chuyén tiép. Tuy nhién,
dé tuan theo v6i d6 dai can thiét cia cira sé chuyén tiép, doan chdong 14p nay hodc mép
hodc canh ctra sb bat dbi xtmg bi cit dén d6 dai dugc phép trong céc lién két cira sb

chuyén tiép. Tuy nhién, diéu nay khong vi pham dic tinh khoi phuc hoan hao. Do d,



28917

viéc cét cac doan chdng 14p cira sb ciia cac cira sd bat dbi ximg cho phép chuyén ngin
va tac thoi cac cira sb chuyén tiép ma khong c6 bt ky diém bat loi nio tir phia khoi
phuc hoan hao.

Trong cac phuong an nita, uu tién dé khong st dung doan chdng 14p bi cat truc
tiép, ma wu tién dé 1am nhin hodc ting dan cuong d6 4m thanh hodc giam dan cudng
d6 am thanh phin khong lién tuc phat sinh béi viéc cat doan chdng 14p ctra s6 bat dbi
xung theo sy xem xét.

Cac phuong an khéac dua trén viéc thuc hién tiét kiém bo nhé cao, do thuc té
réng chi luong mép ctra sb hodc cac canh ctra sb toi thiéu duge luu trong by nhd va
ngay ca cho viéc tdng dan cuong do am thanh hozc giam dan cuong d6 Am thanh, mép
ctra sO nhit dinh dugc st dung. Cac thyc hién bo nhé hiéu qua nay dung bd sung cac
mép cira s giam tir mép cira s6 tang duoc Iuu hodc nguoc lai theo cach cla cac phép
toan theo logic hodc s6 hoc, sao cho chi mét mep, chéng han nhu mép tdng hodc mép
giam duogc luu va mép con lai dugce suy ra ngay.

Phuong an bao gdm bd xir Iy hodc phuong phap xit 1Y tin hiéu &m thanh. BO xtr
1§ c6 bd phan tich dé suy ra tin hiéu didu khién ctra s6 tir tin hiéu 4m thanh biéu thi su
thay ddi tir ctra s bat dbi xtg thir nhat thanh ctra s6 th hai trong phan tich-x{ 1y tin
hiéu am thanh. Theo c4ch thay thé hodc bd sung, tin hiéu diéu khién cira s6 biéu thi su
thay ddi tir cira s6 thir ba thanh ctra s6 bit d6i xting thir tu trong truong hop, vi dy, xi
1y tin hiéu téng hop. Cu thé, véi phia phén tich, cta sd thir hai ngén hon cira sd thu
nhat hodc, & phia téng hop, cira sd thir ba ngin hon ctra sO tha tu.

Bo xtr Iy con bao g@)m ham dung cua ) dé‘dl_mg ctra s6 tht hai hodc ctra sb thu
ba st dung doan chdng 14p thu nhit cia cta s6 bat dbi xtng thtr nhét. Cu thé, ham
dung cira sb duoc tao cdu hinh dé xac dinh doan chdng 14p thtr nhét cua cira s6 thir hai
st dung doan chdng l4p thtr nhat bi cat cia cira sb bat dbi xtng thur nhat. Theo cach
thay thé, hoac bd sung, ham dung cua s6 duoc tao cdu hinh dé tinh toan doan chéng
14p thir hai ciia cira s6 thir ba st dung doan chdng 14p thu hai ctia cira s6 bat dbi xing

thir tu.
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Cubi cung, bo xur Iy c6 bd tao cua sb dé ap dung cac cta s6 thtr nhét va thi hai,
cu thé dé xur 1y phan tich hozc dé 4p dung cac cira s6 thir ba va thir tu trong truong hop
xtt 1y tong hop dé thu duoc cac doan tin hiéu &m thanh duogc tao cta s0.

Nhu di biét, viéc tao ctra sb phén tich dién ra tai diém bét diu cta bo ma hoéa
4m thanh, noi dong ctia cdc miu tin hiéu 4m thanh theo thoi gian-rdi rac va thoi gian-
ding sau duogc tao cira ) béng chudi cira s6 va, vi du, viéc chuyén tir cira sb dai sang
ctra s6 nge“ln duoc thuc hién khi bd phan tich phat hién thuc su su chuyén tiép trong tin
hiéu am thanh. Sau d6, sau viéc gan cira s, sy chuyén ddi tir mién thoi gian sang mién
tan sb dudc thuc hién va, trong cadc phuong an dugc uu tién, su chuyén dbi nay duoc
thuc hién st dung phép bién ddi cosin roi rac cai bién (modified discrete cosine
transform-MDCT). MDCT sir dung phép toan gip nép va phép bién d6i DCT IV sau
d6 dé tao ra, tir tip hop ciia 2N mAu mién thoi gian, tp hop N miu mién tan sb, va cac
tri s6 mién tdn sé nay sau d6 duoc xit 1y thém.

O phia tong hop, bd phan tich khong thuc hién phén tich tin hi€u thuc té clia tin
hiéu 4m thanh, nhung bo phan tich suy ra tin hiéu diéu khién ctra s6 tir thong tin phu
thanh tin hiéu 4m thanh dugc ma héa biéu thi chudi cira s6 nhat dinh dugc x4c dinh
b6i bd phan tich phia b ma héa va duoc truyén dén phép thuc hién xtr 1y phia bo giai
m3. Phép tao cira sb téng hop duoc thuc hién tai diém két thuc han ciia phép xr Iy phia
bo giai ma, tirc 1a dung sau phép toan chuyén dbi tin sd-thoi gian va phép toan bd gp
nép ma tao ra, tir tip hop ciia N tri s6 phd cua tap hop cia 2N tri s6 mién thoi gian, ma
sau d6 dugc tao cira s va, tiép theo phép tao cira sb tong hop sir dung cac mép cira 5O
bi cat theo sang ché, phép cong chdng 14p nhu yéu cau dugc thuc hién. Tét hon 1a,
50% chong 14p duoc ap dung cho phép dinh vi clia cic cta s6 phan tich va cho phép
cong chdng 14p thuc té dung sau phép tao clra sb tong hop sir dung cac cira sd tong
hop.

Do d6, uu diém cua sang ché 1a sang ché dua trén céc cira sd bién d6i bat ddi
xtng, ma c6 hiéu qua ma hoa tdt cho céc tin hiéu dirng tai do tré duoc giam. Mit khéac,
sang ché cho phép chién lugc chuyén kich thude bién d6i linh hoat cho viéc ma héa
hiéu qué c4c tin hiéu chuyén tiép, ma khong ting d6 tré bd ma hoa téng thé. Do d6, -

sang ché dua trén td hop clia cac ctra sO bat doi xung cho céc bién doi dai va cac khai
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niém chuyén bién déi linh hoat/chdng 14p-dd dai cho cac khoang chdng lap ddi xing
cua cac ctra s6 ngan. Cac cira sd ngan cé thé 1a ddi xung hoan toan ¢ cing phan
chdng 14p dbi xtmg trén ca hai phia, hodc c6 thé 1a bit ddi xtimg c6 phan chong lap ddi
xtng thir nhit véi cira sd ding truée va phan chong 14p d61 xtng khéc thir hai véi cira
s6 dimg sau.

- Séang ché c6 vu diém 16 rét 13, bang viée sit dung doan chdng 14p bi cit tir cira
sb dai bat déi xtmg, va bit ky d6 tré bd ma hoéa hodc viéc nhin trude cia bd ma héa
duoc yéu cau khong ting 1én do thuc té ring bét ky sy chuyén tiép nio tir cc cira 5O
v6i céc kich thude khdi khac nhau khéng yéu cau viéc chén bat ky cira sd chuyén tiép

dai bod sung nao.

MO ta vin tit cac hinh vé

Céac phuong 4n uu tién cua sang ché duoc miéu ta lién tiép véi viec ddi chiéu
véi cac hinh v€ di kém trong do:
Fig.1a minh hoa khia canh ma héa trong ngft canh cta cac doan chdng l4p bi cit.
Fig.1b minh hoa thiét bi gidi ma trong ngit canh cua viéc st dung cic doan chdng 1ap
bi cét.
Fig.1c minh hoa sy minh hoa chi tiét hon cua phia téng hop;
Fig.1d minh hoa sy thuc hién cua thiét bi di doéng c6 bd ma hoa, b gidi ma va bo nhd;
Fig.2 minh hoa phuong &n duoc uu tién cua sang ché cho phia phan tich (trudng hop
A) hoic phia téng hop (truong hop B);
Fig.3 minh hoa viéc thyc hién dugc vu tién ciia ham dyng ctra sb;
Fig.4 minh hoa sy minh hoa dudi dang gian dd cua nodi dung bd nhé cua Fig.3;
Fig.5 minh hoa cach tién hanh dugc wu tién dé xac dinh doan chdng 14p thir nhit va
doan chdng l4p thir hai ciia cira s6 chuyén tiép phan tich;
Fig.6 minh hoa cach tién hanh dugc wu tién dé xac dinh ctra sb chuyén tiép tong hop;
Fig. 7 minh hoa c4ch tién hanh nita véi su cit nhé hon so véi do dai ti da;
Fig.8a minh hoa cira s6 phan tich bat dbi xtng;
Fig.8b minh hoa cira s téng hop bt ddi ximg;

Fig.8c minh hoa ctra s6 phan tich bét d6i xtng véi cac doan gap nép;
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Fig.9a minh hoa cira s6 phan tich/tong hop d6i xing;

Fig.9b minh hoa cira sé phan tich/téng hop ddi xtng nita, nhung cic doan chdng 1ap
khac;

Fig.9c minh hoa cira s6 khac véi cac doan chong 1ip ddi xing c6 cac do dai khéac
nhau;

Fig.10a minh hoa ctra s§ chuyén tiép phan tich ching han nhu cira sd thir hai véi doan
chdng 14p thir nhét bi cit;

Fig.10b minh hoa ctra s& tht hai véi doan chdng 14p thir nhét bi cit va dugc tang dan
cuong do am thanh;

Fig.10c minh hoa cira s6 thir hai ciia Fig.10a trong ngit cinh ctia cac doan chong 14p
tuong Ung cia cac cira sd dung trude va cira s6 ding sau;

Fig.10d minh hoa trang thai ctia Fig.10c, nhung véi doan chdng lp thtr nhit duoc ting
dan cuong do am thanh;

Fig.11a minh hoa ctra sb chuyén tiép khac vé6i su ting dan cudong do am thanh cho
phia phén tich;

Fig.11b minh hoa ctra s6 chuyén tiép phéan tich nita & mirc cao hon so véi su cit can
thiét va sur cai bién thém nita twong tmg;

Fig. 12a, 12b minh hoa céc cira s6 chuyén tiép phan tich cho su chuyén tiép tir kich
thude khdi nhd dén kich thude khéi 16n;

Fig. 13a, 13b minh hoa c4c cira sb chuyén tiép tong hop tir kich thudc khdi cao dén
kich thudc khéi thap;

Fig.13c minh hoa ctra sb chuyén tiép tong hop v6i doan chong l4p thir hai bi cit chang
han nhu ctra sb thir ba;

Fig. 13d minh hoa cira sb ciia Fig.13c, nhung khong giam dan cuong do Am thanh;
Fig.14a minh hoa chudi ctra ) phan tich nhét dinh;

Fig.14b minh hoa chudi ctra sd phén tich twong ting;

Fig.15a minh hoa chudi cira s6 phan tich nhit dinh;

Fig.15b minh hoa chudi ctra s6 tong hop tuong ung khép véi Fig.15a; va

Fig.16 minh hoa vi du vé& chuyén tic thoi gitta cac do dai bién d6i khac nhau chi st

dung céc phan chong lap ddi xtmg.
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M0 ta chi tiét sang ché

Céc phuong 4n lién quan dén cac khai niém dé chuyén mot cach tirc thoi tir bién
d6i MDCT dai st dung ctra sb bit d6i xung sang bién ddi ngan hon véi cac cira sb
chdng l4p ddi ximg, khong can chén khung trung gian.

Khi viéc dung hinh dang ctra s6 cho khung thir nhét sir dung do dai bién d6i
ngén hon, hai han ché sau 1 van dé:

e phan chdng 1ip bén trai cua ctra s6 can khép hinh dang cia cira s6 bét
dbi xung trudc theo cach sao cho dat dugc su khdi phuc hoan héo hodc
gan nhu hoan hao.

e {0 dai cia cic phin chdng 14p bi khéng ché do d6 dai bién ddi ngan hon.

Phén chdng 14p bén trai cua cira sb bit dbi xing dai sé théa man diéu kién thir
nhét, nhung né qué dai cho céc bién di ngén hon, ma thudng c6 mét nira hoic it bién
ddi kich thuée dai. Do d6, hinh dang cira sb ngén hon cén dugc chon.

Gia dinh ring cac ctra sb phan tich va tdng hop bat ddi xting 13 dbi xtng véi
nhau, tirc 13 cira sb téng hop 13 ban phan chiéu cta cira s6 phéan tich. Trong trudng hop
ndy ctra sO w phai théa man phuong trinh sau cho su khoéi phuc hoan héo:

WWy, W w, ., =1, n=0.L-1,

trong d6 L biéu dién do6 dai bién ddi va » chi s6 mau.

Dé giam d¢ tré phan chong I4p phia bén phai cta cira s6 phan tich dai bat déi
xtmg d3 duoc 1am ngén, nghia 13 tit ca cic mau cira sb ngoai cing bén phai c6 tri s6
bing khong. Tir phuong trinh trén c6 thé thiy ring néu mau cira s6 w, c6 tri s6 bang
khong, tri s6 bat ky c6 thé dugc chon cho miu déi xting w,, , , . Néu cic miu ngoai
cling bén phai m cua clra s6 bang khong, cic mau ngoai ciing bén trai m do d6 co thé
duoc thay thé bang khong ciing khong mat di su khoéi phuc hoan hao, tic 13 phan
chdng 14p bén trai c6 thé bi cit xudng dén d6 dai ciia phan chong 14p bén phai.

Néu d6 dai chdng 14p bi cit du ngén sao cho do dai chong 1ap con lai di cho
phin bén phai cta cira s6 bién doi ngin thi nhét, viéc nay dua ra gidi phdp cho hinh
dang ctra s6 bién ddi ngén thu nhét, thoa man ca hai diéu kién & trén. Péu bén trai cua

phan chong lap cuia cira s6 bat doi xting bi cat va dugc to hop véi phan chong lap doi
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xtng duoc str dung cho cac clra s6 ngan ding sau. Mot vi du v hinh dang cira sb thu
dugc duoc miéu ta trén Fig.10c.

Viéc st dung phién ban bi cit ciia phan chdng l4p cira s6 dai hién c6 tranh dugc
viéc can dén thiét k& hinh dang ctra sb méi hoan thién cho su chuyén tiép. Piédu d6
cling 1am gidm nhu cdu ROM/RAM cho phan cting ma trén d6 cac thuét todn dugc
thue hién, nhu 12 khéng c¢6 bang cira s bd sung dugc yéu cdu cho qué trinh chuyén
tiép. |

Pé tao cira sb téng hop trén phia bo giai ma cach tiép can déi ximg dugc st
dung. Ctra sb tdng hop bat dbi xtmg c6 phan chong 1ap dai & phia bén phai. Do d6, ban
bi cit ctia phan chdng 1ip bén phai duogc sir dung cho phén ctra s6 bén phai cta bién
dbi ngén cudi cung trude khi chuyén tro lai cac bién ddi dai véi cac ctra s6 bat dbi
xung nhu dugc miéu ta trén Fig.13d.

Nhu d3 duge thé hién & trén viéc st dung ban bi cét cla cira sd dai cho phép
cho khoéi phuc hoan héo tin hiéu mién thoi gian cuda dir licu phé khong duoc cai bién
giita bién d6i phan tich va tong hop. Tuy nhién, trong bd ma héa &m thanh phép lugng
tir hoa dugc ap dung cho dit liéu phd. Trong bién d6i tong hop nhidu am lugng tir héa
thu duogc duoc tao hinh béng cira sb téng hop. Vi viéc cit cua cira s6 dai dua ra mot
budc trong tao hinh cira s, su gian doan c6 thé xay ra trong phép lugng ti héa nhiéu
Am cua tin hiéu dAu ra. Nhiing su gian doan nay c6 thé tré thanh nghe dwoc nhu céc
gia Am gibng tiéng nhap chuot.

Dé tranh nhitng gia 4m ndy, su giam dan cudng d6 4m thanh c6 thé dugc ap
dung tai ddu mut cua cira sd bi cat dé 1am nhén sy chuyén tiép dén khong. Viéc giam
dan cuong do am thanh co thé duoc thuc hién theo nhiéu cach khac nhau, vi du, c6 thé
1a cach tao hinh tuyén tinh, sin hodc cosin. D) dai cua viéc gidm dan cuong do am
thanh can duoc chon d6 16n du dé khong xay ra nhitng gia am co thé nghe duoc. Do
dai cuc dai c6 san cho viéc giam dan cuong do am thanh khong lam mét su khoi phuc
hoan hao duoc x4c dinh bing do dai bién déi ngin va do dai cta cac phan chong lap
ctra sb. Trong mot sb trudng hop do dai c6 sin c6 thé 1a khong hoic qua nhé dé khi
cAc gid am. V6i cac truong hop nhu vy c6 thé c6 loi dé kéo dai do dai giam dan

cudng do am thanh va chap nhan cac 18i khoi phuc nhé, vi thudng c6 it nhi€u hon so
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v6i su gian doan trong lugng tir héa nhifu am. Diéu chinh cin than do dai cia gidm
dan cudng d6 am thanh cho phép dbi 13i tAi tao thanh 15i lwong tir hoa gian doan, dé
dat duoc chét luong Am thanh tdt nhat.

Fig.10d miéu ta vi du cho chong lip bi cit v6i viéc giam dan cudng do am
thanh ngén bang cach nhan dau bi cit cia cira s6 véi ham sin.

Tiép theo, Fig.2 duoc thao luan d& mo ta bd xir Iy dé xir 1y tin hi¢u Am thanh
pht hop v6i cac phuong 4n ctia sang ché. Tin hiéu 4m thanh duoc cung cp tai dau vao
200 vao bd phan tich 202. B phan tich dugc tao cu hinh dé suy ra tin hiéu diéu khién
cira s 204 tir tin hidu 4m thanh tai dAu vao 200, tai d6 tin hiéu diéu khién cira s6 bicu
thi thay ddi tir cira sb bat dbi xung thir nhét thanh ctra s thir hai nhu, vi du, duoc minh
hoa béi ctra sb thir nhat 1400 hodc 1500 trén Fig.14a hodc Fig.15a, tai cira s thit hai,
trong phuong 4n ndy, 13 cira s6 1402 trén Fig.14a hoic 1502 trén Fig.15a. Tin hiéu
didu khién cira s6 204 mot 14n nita, theo cach thay thé, va ddi véi phép toan tai phia
téng hop biéu thi 1am vi du su thay ddi tir cira s6 thir ba ching han nhu 1450 trén
Fig.14b hodc 1550 trén Fig.5b dén cira s6 thr ba ching han nhu 1452 trén Fig.14b
hoac 1552 trén Fig.15b. Nhu dugc minh hoa, ctra s6 thtr hai chéng han nhu 1402 ngén
hon cira s6 thtr nhat 1400 hodc ctra sb thit ba chéng han nhu 1450 hodc 1550 ngén hon
ctra sb thu tu chéng han nhu 1452 hoac 1552.

Bo xir Iy con bao gdbm ham dung ctra s6 206 dé dung cira s6 thir hai st dung
doan chdng 14p tht nhit cia cira s6 bat ddi xtng thw nhét, trong d6 ham dung cira sd
nay dugc tao cAu hinh dé x4c dinh doan chéng Iép thtr nhat cia ctra s thir hai st dung
doan chdng 14p thir nhat bi cit cua cira sd bat ddi xing thi nhit cho phia téng hop, tirc
la truong hop B trén Fig.2. Ham dung cua s6 duogc tao cdu hinh dé tinh toan doan
chdng 14p thi hai clia cira s6 thir ba chang han nhu 1502 hodc 1550 st dung doan
chdng 14p thir hai bi cit cia cira s6 thir nhat, tirc 14 cira s6 bat ddi xtng.

Céc ctra sd ndy, ching han nhu cira sb thir hai & phia phan tich hoic cira s6 thi
ba & phia téng hop va, tit nhién, cac ctra s6 ding trudc va/hodc dimg sau duge truyén
tr ham dung ctra sb 206 dén bo tao cira s 208. B tao cira s 208 ap dung cac cua $6
tht nhit va thir hai hodc cc cira s6 tht ba va thir tu cho tin hi¢u 4m thanh dé thu dugc

céc doan tin hiéu tai ddu ra 210.
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Trudng hop A lién quan dén phia phén tich. O day, dau vao 14 tin hiéu 4m thanh
va bd phéan tich thyc 202 thyc hién phén tich tin hiéu 4m thanh thuc chéng han nhu
phan tich chuyén tiép, v.v. Cac cira sb thir nhit va tht hai 1a cac cira s6 phan tich va tin
hiéu duoc tao cura s6 duoc xir 1y phia b6 ma hda nhu s& dugc thdo luan sau voi Fig.1A.

Do d6, bd xtr Iy bo giai ma 214 dugc minh hoa trén Fig.2 r& nhanh hodc khong
c6 mit thyc té trong truong hop A.

Trong truong hop B, tuc 13, khi viéc xur 1y theo sang ché duoc ap dung & phia
téng hop, dau vao 13 tin hiéu 4m thanh dugc ma héa sao cho dong bit ¢6 thong tin tin
hiéu 4m thanh va thoéng tin phu va bd phan tich 202 thuc hién phan tich dong bit hodc
phén tich ngit phap dong bit hodc tin hiéu dugc ma héa dé truy hdi, tr tin hiéu am
thanh dugc ma hoéa, tin hiéu diéu khién ctra s6 biéu thi chudi cira s6 dugc 4p dung bai
b6 ma hoa, ma tir d6 chudi ctra sb duoc ap dung boi bo gidi ma co thé dugc suy ra.

Sau d6, cac cira sb thir ba va tht tu 13 cac cira sb téng hop va tin hiéu dugc tao
ctra sb phai chiu xtr 1y chéng 14p-cong cho muc dich tong hop tin hiéu 4m thanh nhu
duogc minh hoa trén Fig. 1B hodc 1C.

Fig.1a minh hoa thiét bi ma hoéa tin hiéu am thanh 100. Thiét bi mi héa tin hiéu
am thanh bao gém bd tao ctra sb diéu khién dugce 102 dé tao ctra s6 tin hiéu Am thanh
100 dé cung cAp chudi cac khbi miu dugce tao cira sb tai 103. Bo ma héa con bao gdom
bo chuyén dbi 104 dé chuyén dbi chudi cac khdi miu dugc tao ctra s6 103 thanh sy
biéu dién theo phé bao g(‘A)m chudi cac khung tri ) phé duoc biéu thi tai 105. Hon nita,
bd phat hién vi tri chuyén tiép 106 dugc dé xuét. BO phat hién duoc tao cu hinh dé
nhén biét vi tri chuyén tiép trong ving nhin trudc chuyén tiép ctia khung. Hon nita, b
diéu khién 108 dé diéu khién b tao ctra sd diéu khién dugc duge tao cdu hinh dé ap
dung ctra sb cu thé c6 do dai chdng lap dugc dinh rd cho tin hiéu 4m thanh 100 déap
ung véi vi tri chuyén tiép dugc nhan biét dugc minh hoa tai 107. Hon nita, b diéu
khién 108, theo phuong an, duoc tao cu hinh dé cung cip thong tin clra sd 112 khong
chi cho b6 tao cia sd didu khién dugc 112 ma con cho giao dién dau ra 114 ma cung
cép, tai ddu ra cua nd, tin hiéu am thanh duoc ma hoa 115. Viéc biéu dién phé bao
gbm chudi cac khung ctia cac tri s6 phd 105 dugc nhap vao bd xtr 1y ma héa 110, ma

c6 thé thuc hién bét ky loai phép toan ma hda nao nhu phép toan du bao, phép toan tao
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hinh nhidu 4m theo thoi gian, phép toan lugng tir héa tot hon 1a d6i v6i mo hinh tdm
thinh hoc hodc it nht v6i nguyén tic tim thinh hoc hodc c6 thé bao gdbm phép toan ma
héa giam phan du ching han nhu phép toan ma héa Huffman hoic phép toan ma hoa
s6 hoc. Pau ra cua bd xir Iy ma héa 110 sau dé duoc chuyén dén giao dién dau ra 114
va giao dién ddu ra 114 sau d6 cudi cing cung cip tin hiéu 4m thanh dugc ma héa
duoc lién két, cho mdi khung dugc ma hoa, thong tin ctra s6 nhét dinh 112.

Bo didu khién 108 duogc tao céu hinh dé lya chon ctra s6 cu thé tir nhém it nhét
ba cira s6. Nhom bao gdm cira s6 thir nhat c6 d6 dai chong 1ap thir nhit, cira s6 thi hai
c6 d6 dai chdng 14p thr hai, va ctra sb thir ba c6 d6 dai chong 1ap thir ba hoic khong
chdng 14p. Do dai chdng 14p thi nhit 16n hon d6 dai chdng 1ap thi hai va do dai chong
14p thr hai 16n hon chdng 14p khéng. Cira s6 cu thé duoc lua chon boi bd tao cira sO
diéu khién dugc 102 dua trén vi tri chuyén tiép sao cho mét trong hai cira sé chong lap
1ién k& theo thoi gian ¢ cac hé sb ctra sé thir nhét tai vi tri chuyén tiép va cira s0 con
lai trong hai cira s& chong l4p lién ké theo thoi gian c¢é cac hé sd cira s6 th hai tai vi
tri chuyén tiép va hé s cira sb thu hai 16n hon it nhat 12 chin 14n céc hé sé thir nhét.
Diéu nay dam béo ring su chuyén tiép vé co ban bi chin lai boi cira s6 thir nhit c6 cac
hé s6 thir nhat (nho) va su chuyén tiép khong bi anh huéng hoan toan béi cira sé thir
hai c6 cac hé sb cira sb thir hai. Tt hon 14, cac hé sb cira s6 thi nhat béng 1 trong sai
s6 cho phép cong/trir 5%, ching han nhu ndm trong khoang 0,95 va 1,05 va cac hé s6
ctra 6 th hai t6t hon 1a bing 0 hodc it nhit nhé hon 0,05. Cac hé sb cira s6 ciing ¢
thé am va trong trudng hop ndy, quan hé va lugng cia cic hé s cira sb lién quan dén
gié tri tuyet dbi.

Hon nira, theo c4c thay thé hodc bd sung, bd didu khién 108 bao gdm céc chirc
ning ctia ham dung cira sd 206 nhu dugc thao lusn trong ngit canh cia Fig.2 sé duoc
thao luan sau. Hon nita, bd phét hién vi tri chuyén tiép 106 c6 thé duoc thuc hién va c6
thé ¢ cac chirc nang ciia bd phéan tich 202 ciia Fig.2 cho trudng hop A, tirc 13 cho viéc
ap dung céc ctra sO & phia phan tich.

Hon nita, cac khdi 104 va 110 minh hoa viéc xt Iy duoc thuc hién boi tin hiéu
am thanh duoc tao ctra sd 210, ma tuong ung véi tin hiéu am thanh dugc tao cura sb

103 trén Fig.1A. Hon nita, ham dung ctra s6 206, mac di khong duge biéu thi 1o rang
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trén Fig.2 cung cip thong tin ctra s6 112 cua Fig.1A cho giao dién dau ra 114, ma sau
d6 ¢6 thé duoc 14y lai tir tin hiéu duoc ma héa béi bd phan tich 202 hoat dong & phia
b0 giai ma, tac la truong hop B.

Nhu d3 biét trong tinh trang k§ thuat xtr Iy MDCT, thong thudng, viéc xit 1y sir
dung phép bién dbi dua ring cua vao, phép bién dbi dua rang cua vao nay co thé duoc
tach thanh budc gip vao va budc bién ddi tiép theo st dung bién ddi khong dua ring
cua vao nhét dinh. Theo vi du, cac phan duoc gép nép vao cac phan khac va két qua
ctia cac phép toan gip nép sau d6 dugc bién ddi thanh mién phd sir dung phép bién ddi
nhu phép bién dbi DCT. Trong trudng hop ctia phép bién d6i MDCT, bién d6i DCT
IV dugc ap dung.

Tiép theo, diéu nay dugc minh hoa béng viéc tham chiéu t6i MDCT, nhung cac
phép bién d6i dua ring cua vao khac cé thé dugc xir 1y theo cac cach gidng va tuong
tu. Nhu su bién ddi chong, MDCT c6 médt chut khac thudng so véi cac phép bién ddi
lién quan dén Fourier khac trong d6 c6 mét nira dau ra nhu dau vao (thay cho cing
mot s8). Cu thé, né 13 ham tuyén tinh F: R*¥ —R”" (trong d6 R 14 ki hiéu tip hop s6
thuc). 2N s6 thuc x0, . .., x2N-1 dugc bién ddi thanh N s6 thuc X0, ..., XN-1 theo

2N-1
Xk:Zx”cosz n+l+ﬂ k+l
pry N 2 2 2

(Hé sb chuén hoa & phia trudc bién ddi nay, & ddy 1a hop nhat, 1a quy udc tiy ¥

cong thiec:

va khac nhau giita cac phép xir Iy. Chi san phdm ctia cac phép chuan héa cia MDCT
va IMDCT, duéi day, bi bat budc.)

MDCT nghich dao duoc biét dén 1a IMDCT. Do c¢6 s6 lwong diu vao va dau ra
khac nhau, ban ddu né c6 thé trong nhu MDCT khéng thé nghich dao. Tuy nhién, kha
ning nghich dao hoan hao dat duoc bing viéc cong cac IMDCT duge chdng lap cta
céc khdi chdng 14p thoi gian lién ké, din t6i cac 161 hity va dit liéu ban dau dugc truy
hoi lai, k¥ thuat nay dugc biét dén 12 su xb6a bod rang cua mién thoi gian (time-domain
aliasing cancellation - TDAC).

IMDCT bién d6i N sé thuc X0, ..., XN-1 thanh 2N s thuc y0, ..., y2N-1 theo

cong thirc:
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N-1
yn=iZXkcos f-(n+l+ﬂj(k+l]
N = N 2 2 2

(Gidng nhu cho DCT-IV, bién ddi vudng géc, nghich dao c6 dang nhu phép
bién d6i thuén.) |

Trong trudong hop MDCT duoc tao cira s6 v6i sy chuan hoa cira sb thudng ding
(xem bén duéi), hé s6 chudn héa & phia truc IMDCT can dugc nhan véi 2 (nghia 13
thanh 2/N).

Trong cac tng dung nén tin hi€u thong thuong, cac dic tinh bién ddi duoc cai
thién tiép bang viéc st dung ham cira sd wnn=0, .., 2N-1) ma duoc nhan véi xn va
yn trong céac cong thite MDCT va IMDCT, & trén, dé tranh sy gian doan tai cdc duong
bién n=0 va 2N bang cach tao ham chay tron tru tir 0 t6i cac diém nay. (Nghia 13, tao
ctra s6 dit liéu truéc MDCT va sau IMDCT.) V& nguyén tic, x va y c6 thé ¢6 cac ham
tao ctra s6 khac nhau, va ham tao ctra sb c6 thé ciing thay ddi tir khdi nay sang khdi
tiép theo (dic biét trong trudng hop trong d6 cac khéi dix 1iéu c6 kich thuée khac nhau
duoc td hop), don gian hon, ngudi ta xem xét truong hop thong thudong cia cac ham
tao ctra s ddng nhét cho cac khdi c¢6 kich thuéc bang nhau.

Su bién @i van c6 thé dao nguoc (d6 1a cac hoat dong TDAC), ddi véi cira sd
débi xtmg wn = w2N-1-n,, mién 12 w théa mén diéu kién Princen-Bradley:

Wy Wy =1

© c4c ham cira s dugce st dung. Cua s6 ma tao ra hinh dang duoc biét dén nhu

phép bién d6i dugc chong 1ap duoc bién diéu dugc dua ra boi

.| 1
w, =sin| —| n+—
{ZN( ZH

va dugc st dung cho MP3 va MPEG-2 AAC, va
W = S8in | —Sin — | n+—
" [ 2 [2]\7 2

v61 Vorbis. AC-3 st dung cuia s6 Kaiser-Bessel dugc suy ra (KBD), va MPEG-
4 AAC c6 thé ciing sir dung cira s6 KBD.
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Luu ¥ rang cac cira sd dugc 4p dung cho MDCT khac véi cic cira s6 duoc str
dung cho céc loai phan tich tin hiéu khac, do chung phai théa man diéu kién Princen-
Bradley. Mét trong nhiing 1y do cho su sai khac nay la cac cua s6 MDCT duoc ap
dung hai 14n, cho ca MDCT (phan tich) va IMDCT (tong hop).

Nhu ¢6 thé thdy bing viéc kiém tra cac dinh nghia, cho di N MDCT la vé co
ban twong dwong voi DCT-IV, trong d6 ddu vao dugc chuyén bsi N/2 va hai khdi N
ctia dit lidu dugc bién ddi cing mot luc. Bang cach kiém tra tinh twong duong nay cén
than hon, cac dac tinh quan trong nhu TDAC co thé dé dang dugc suy ra.

Pé dinh 16 mbi quan hé chinh xac véi DCT-IV, nguoi ta phai nhén ra réng
DCT-IV tuong tng véi cac diéu kién duong bién chin/lé xen k&: chin tai duong bién
trai ciia nd (khoang n=-1/2), 1¢ tai duong bién phai cia nd (khodng n=N-1/2), v.v
(thay cho cac duong bién co6 tinh chu ky nhu DFT). Diéu nay bit ngudn tir cac dong
nhét thirc:

ol el
wforertee e de4]

Do d6, néu cac dau vao cua né 1a day x c¢6 do dai N, c6 thé tudng tugng viéc mo

rong day nay téi (x, —xR, —x, xR, ...), v.v., trong d6 xR ki hi€u x theo thir tu dao
nguoc.

Xem xét MDCT v6i 2N dau vao va N dau ra, trong d6 nguoi ta chia dau vao
thanh bdn khéi (a, b, ¢, d) cho mdi kich thudc N/2. Néu nguoi ta chuyén chiing sang
bén phai N/2 (tir s6 hang +N/2 trong dinh nghia MDCT), sau d6 (b, ¢, d) mé rong qua
dau cubi ciia N ddu vao DCT-IV, vi vy nguoi ta phai "gép" ching lai theo cac didu
kién duong bién mo ta ¢ trén.

Do d6, MDCT cua 2N dau vao (a, b, ¢, d) 1a tuong duong chinh xac vo1 DCT-
IV cia N ddu vao: (—cR—d, a—bR), trong d6 R chi su ddo ngugc nhu trén. |

(Theo cach nay, bat ky thuat toan dé tinh toan DCT-IV c6 thé ap dung thong
thuong cho MDCT.)

Tuong tu, cong thirc IMDCT & trén 13 bang chinh x4c 1/2 ctia DCT-IV (va n6

tu nghich d4o), trong d6 dau ra dugc mé rong (qua cac diéu kién dudng bién) téi do
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dai 2N va quay lai bén trai N/2. DCT-IV nghich dao s€ tra lai céc dau vao (—cR—d,
a—bR) tir trén. Khi diéu nay dugc md rong qua cic diéu kién dudng bién va duoc
chuyén, thu duoc:

IMDCT(MDCT(a, b, ¢, d)) = (a—bR, b—aR, c+dR, d+cR) / 2.

Do d6 mét nira cia céc ddu ra IMDCT 12 phan du, nhu b—aR = —(a—bR)R, va
gidng nhu cho hai s6 hang cubi cting. Néu nhém cac d4u vao vao cac khéi 16n hon A,
B ¢6 kich thudc N, trong d6 A=(a, b) va B=(c, d), co thé viét két qua nay theo cach
don gian hon:

IMDCT(MDCT(A, B)) = (A—AR, B+BR) /2

Bay gid c6 thé hiéu TDAC hoat dong nhu thé nio. Gia sit nguoi ta tinh todn
MDCT cua thoi gian lién k&, chdng 14p 50%, 2N khéi (B, C). IMDCT sau d6 dugc
sinh ra, tuong tu nhu trén: (B—BR, C+CR)/2. Khi n6 dugc cong voi két qua IMDCT
dung trudce trong nira chong 14p, cac s6 hang dugc dao nguge x6a bd va ngudi ta don
gian thu duoc B, phuc hdi dit liéu ban dau.

Ngudn gbc cia thuat ngit "phép x6a bo ring cua mién thoi gian" hién tai 13 18
rang. Viéc str dung dit lidu ddu vao ma mé rong vugt qua cac dudng bién ciia DCT-TV
logic khién dit liéu bi tao rang cua theo cach tuong ty ma cac tan sb vuot qua tan sd
Nyquist dwoc tao rang cwa dé ha thap cac tan sd, trir khi viéc tao ring cua ndy xdy ra
trong mién thoi gian thay vi mién tin s6: khong thé phan biét nhitng déng gép clia a va
cia bR t6i MDCT cia (a, b, c, d), hoic twong duong, téi két qua cua
IMDCT(MDCT(a, b, ¢, d)) = (a—bR, b—aR, c+dR, d+cR)/2. Su t6 hop c-dR, v.v., c6
chinh x4c c4c tin hidu bén phai cho cac t6 hop dé hay bé khi ching duoc cong.

DP6i v6i N 1é (ma hiém khi dugce dung trong thuc t€), N/2 khong phai 13 s6
nguyén vi vdy MDCT khong phai 1a mot phép hoan vi chuyén dbi ciia DT-IV don
gian. Trong truong hop nay, su chuyén bd sung bing mot nira mau nghia 13
MDCT/IMDCT tré thanh twong duong véi DCT-IIV/IL, va phan tich twong tw voi phén
trén.

C6 thé thdy 6 trén rang MDCT cta 2N dau vao (a, b, ¢, d) twong duong véi
DCT-IV cua N dau vao (—cR—d, a-bR). DCT-IV dugc thiét ké cho truong hop trong

do6 ham tai duong bién bén phai la lé, va do d6 cac gia tri gin dudng bién bén phai gan
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v6i 0. Néu tin hiéu dAu vao 14 nhin, day 1 trudng hop: cac thanh phin & ngoai cing
bén phai ctia a va bR 1a lién tiép trong chudi dau vao (a, b, c, d), va do vay d0 chénh
1éch cua ching 14 nhé. Nhin vao phin giita ctia khoang cach: néu viét lai cac biéu thirc
trén nhu (—cR—d, a—bR) = (—d, a)—(b,c)R, s6 hang thir hai, (b,c)R, dua ra su chuyén
tiép nhin trong phan gitta. Tuy nhién, trong sd hang thir nhat (-d,a), c6 thé c¢6 su gian
doan khi d4u bén phai -d gip dau bén trai a. Pay 12 Iy do dé s dung ham tao cira sd
ma giam céc thanh phan gin duong bién ciia chudi du vao (a, b, c, d) vé 0.

O trén, dic tinh TDAC duge ching minh cho MDCT théng thuong, thé hién
rang IMDCT cua cac khéi thoi gian lién ké trong nira chdng l4p ciia ching phuc hoi dir
liéu ban dau. Phép dao ham cuda dac tinh nghich ddo cho MDCT dugc tao ctra s6 chi
phtrc tap hon mot chut.

Xem xét hai tap hop lién tiép chdng lap ciia 2N dau vio (A,B) va (B,C), cho cic
khéi A, B, C ¢6 kich thudc N. Nhé lai & trén ring khi (4,B) va (B,C) duge MDCT,
IMDCT héava duoc cong vao mdt nira chong 14p cia chung, thu
duoc(B+B,)/2+(B-B,)/2 =B, dit liéu ban dau.

Gio gia st rdng nhan ca hai diu vao MDCT va diu ra IMDCT véi ham ctra s6
c6 do dai 2N. Nhu trén, gia dinh réng ham tao ctra sd dbi xtng, ma do dé la dang
(w,w,) trong d6 W 1a vécto c6 do dai N va R chi sy ddo ngugc nhu di néi. Sau d6
diéu kién Princen-Bradley c6 thé viét 1a w +w?2 =(1,1,...), v6i cac phép binh phuong va
cac phép cong duoc thuc hién theo timg phén ti.

Do d6, thay vi viec MDCT (4,B), bay gid cac MDCT (WA, WgB) véi tt ca cac
phép nhan dugc thuc hién theo tirng phﬁn tir. Khi n6 duoc IMDCT hoa va dugc nhan
mot 14n niva (theo ting phan tir) véi ham tao cira s6, nira N cudi cing trd thanh:

Wr(WrB+(WgB)R)=Wr:(WgB+WBg)='V B+ WWrBxr

(Luu ¥ rang khong con ¢ phép nhan véi 1/2, do su chudn héa ctia IMDCT khac
biét nho thira sb 2 trong trudong hop duoc tao ctra sé.)

Tuong tu, MDCT va IMDCT duogc tao ctra ) (B, C).

sinh ra, trong ntra N thir nhét ctia né:

W -(WB —W,B,)=W?>B—WW,B,

Khi cong hai nira ctra s6 nay v6i nhau, phuc hoi dit liéu ban dau.
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Thao luan MDCT néu trén mé ta cac cira sd phan tich/tong hop dong nhat. Vi
céc ctra sb6 phan tich/tbng hop céac ctra s6 bat dbi ximg 14 khac nhau, nhung tot hon 1a
dbi xtmg voi nhau, trong truong hop nay diéu kién Princen-Bradley thay d6i thanh
phuong trinh chung hon:

Wn WZL—l—n + WL+n WL—l—n = 1 s n= O L _1

Fig.1b minh hoa viéc thuc hién ctia b gidi ma co dau vao 150 cho tin hiéu duoc
ma hoéa, giao dién dau vao 152 cung cép tin hiéu 4m thanh 154 ma mot mat & dang
duge ma héa va mit khac cung cip thoéng tin phu cho bd phan tich 202. B phan tich
202 chiét xuit thong tin ctra s& 160 ra khoi tin hiéu dugc mi héa 150 va cung cap
thong tin cira s6 nay cho ham dung cira s6 206. Hon nira, tin hiéu 4m thanh dugc ma
héa 154 duoc nhap vao bd gidi ma hodc bd xur Iy gidi ma 156, ma tuong ung voi b xur
Iy bd giai ma 214 trén Fig.2 va ham dung ctra sb 206 cung cip cac cira sb cho b
chuyén ddi didu khién duoc 158 ma duoc tao cdu hinh dé thyc hién IMDCT hodc
IMDST hoic phép bién dbi khac bét ky nguoc voi phép bién ddi chuyén tiép dua rang
cua vao.

Fig.1c minh hoa viéc thuc hién dugc uu ti€n & phia bd giadi ma cia b chuyén
dbi diu khién duoc 158. Cu thé, bd chuyén dbi diéu khién dugc 158 bao gém bd
chuyén dbi tin s6-thoi gian 170, bd tao cira sd tong hop duge ndi ding sau 172 va bo
cong chdng 1dp cudi cung 174. Cu thé, bd chuyén ddi tin sb-thoi gian thuc hién
chuyén dbi nhu bién d6i DCT-IV va phép toan giai gap nép dimg sau dé cho dau ra
ctia bd chuyén dbi tan sb-thoi gian 170 co, cho cira s6 thir nhat hodc cira sb dai, 2N
mau trong khi dau vao vao bod chuyén ddi tan sd-thoi gian 1a, vi dy, N tri sb phé. Mot
mat, khi ddu vao vao bod chuyén ddi tan sb-thoi gian la N/8 tri sb phé, sau d6 dau ra 14,
vi du, N/4 tri s6 mién thoi gian cho phép toan MDCT.

Sau do, dau ra cua bd chuyén ddi tan sd-thoi gian 170 dugc nhdp vao bd tao cura
s6 téng hop ma ap dung ctra s6 tong hop ma tét hon 1a d6i xtng véi cira s6 phia bo ma
héa. Do d6, mbi mau, trude khi phép chéng lép-ccf)ng duoc thuc hién, dugc tao cia )
b6i hai cira sb sao cho két qua "téng cira s6" 1 san phdm cia cac hé sb ctra s6 phan
tich va cac hé sb cta sb téng hop sao cho diéu kién Princen-Bradley nhu dugc thao

ludn & trén duoc dap Ung.
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Cubi cing bod cong-chdng 14p 174 thuc hién cong-chdng ldp chinh xic twong
ung dé cudi cung thu dugc tin hi€éu 4m thanh dugc giai ma tai daura 175. ‘

Fig.1d minh hoa phuong an nita cia sang ché dugc thuc hién véi thiét bi di
dong, trong d6 thiét bi di dong bao gdbm, mot mit, bd ma héa 195 va mot mit khac bd
giai ma 196. Hon ntta, phu hop véi phuong 4n dugc uu tién cua sang ché, ca bo mi
hoéa 105 va bo gidi ma 106 truy hdi thong tin ctra ) twong tu chi tr bd nhé don 1¢é 197,
Vi céc cira sb duoc st dung trong b ma hoa 195 va céc cua s6 dugc st dung trong bo
gidi ma 196 la dbi xtng nhau. Do d6, b¢ gidi ma cé bd nhd chi doc 197 hodc bd nho
truy xuét ngdu nhién hodc bit ky bo nhé thong thudng ndo 197 ma trong d6 chi tap
hop don 1¢ ctia chudi ctra s6 hoic céc cira sd duge luu trit dé sur dung cho ca bd ma hda
va bd giai ma. Day 1a vu diém do thuc té ring cac hé sd cira s6 khac nhau cho cac cira
~ $6 khac nhau khéng phai luu trit hai 1an, v6i mdt tip hop cho b ma héa va mot tap
hop cho bd giai ma. Thay vao d6, do thuc té ring phu hop vé6i sang ché cac clra sb
ddng nhét va chudi cira sd duge sir dung trong bd ma héa va bd giai ma theo sang ché,
chi mdt tdp hop cua cac hé sb ctra sb phai dugc luu trit. Do d6, viéc st dung b nhé
cua thiét bi di dong theo sang ché duoc minh hoa trén Fig.1d v& co ban dugc giam dbi
véi khai niém khac ma trong d6 bd ma hoéa va bd gidi ma cd cac cua s6 khac nhau
hodc trong do6 viéc xur ly sau nhét dinh véi viée xir Iy khac cac phép toan tao cua )
duogc thuc hién.

Tiép theo, ctra s6 dugc uu tién duoc thao luan véi Fig.8a. Co doan chéng lép
thtr nhat 800, doan chéng lép thtr hai 802, doan tiép theo 804 véi céc tri sb cao va doan
tiép theo 806 v&i céc tri sb thép. Céc tri s6 cao cua doan 804 1a cac tri s6 1,0 hoac it
nhét 12 16n hon 0,95, va cac tri s thp trong doan thdp 806 13 0,0 va t6t hon 12 nhé hon
0,1. Trong phuong 4n, d6 dai cta cira sd phan tich bat ddi xtng 1a 40 mili gidy (ms) va
cac két qua nay trong kich thuge khéi 1a 20ms do thuc té rang 50% cong-chdng lap t6t
hon 1a dugc str dung. Tuy nhién, céc ti 1& chong 14p khac, v.v. c6 thé ciing duogc s
dung.

Trong céach thuc hién cu thé nay, doan chéng lép ther nhat 800 16n hon doan
chdng 14p thir hai 802 ma cho phép thuc hién do tré thap va, ngoai ra, trong nglt canh

thuc té ring doan thap 806 dimg trudc doan chong thap thtr hai, ctra sd phén tich bat
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ddi xtng dugc minh hoa trén Fig.8a cho phép loc do tré thép do doan khong va doan
chdng 14p tht hai ngén 802 va ngoai ra ¢6 su tach kha t6t do doan chong 14p thtr nhat
dai 800. Tuy nhién, doan chdng l4p dai nay, khong gy ra bét ky do tré bd sung nao do
thuc t& ring doan chong 14p dai 13 tai nira thi nhat cla ctra s& phén tich bat ddi xtng.
Trong phuong 4n cu thé, doan chdng lép thi nhit 800 bing 14,375ms, phan khong
chdng 14p thir hai hodc phan cao bang 11,25ms, phin thir ba ciia doan chdng lap thtr
hai 802 béng 8,75ms va phén thtr tur cudi ciing hodc phan thép bing 5,625ms.

Fig.8b minh hoa ctra s6 tong hop bat d6i xtmg tuwong tng ma hién gid ¢6, nhu
phin thir nhat 810 phan bing khong hodc phin thip, ma sau d6 c6 doan chong 1ap thi
nhat 812, doan chdng 14p tht hai 814 va phin khéng dbi hoic phin cao 816 dugc biéu
thi gitta doan chdng 14p thtr nhit 812 va doan chong 1ap thit hai 814.

Do dai 14y 1am vi du cua cac phan tuong tmg dugc biéu thi nhung thudng duoc
vu tién 1a doan chdng 14p thir nhat 812 ngén hon doan chong 14p thir hai 814 va uu tién
hon do dai cta phan khong dbi hodc phan cao 816 14 nim gifta d6 dai ctia doan chdng
14p thir nhat va doan chdng l4p thi hai va wu tién hon nita 13 do dai cua phan thtr nhat
810 hodc phan khong 12 nhé hon d6 dai ciia doan chong 14p thir nhat 812.

Nhu dugc minh hoa trén Fig.8a, uwu tién 4o dai ciia doan chéng lép thtr nhat 800
1a cao hon do dai cua doan chdng l4p thtr hai 802, va do dai cia phan cao 804 1a nim
gifta d6 dai cua doan chdng 14p thir hai 802 va doan chong l4p thir nhéat 800 va do dai
ctia phan tht tu 806 1a thdp hon do dai ctia doan chong 1ap thir hai 802.

Fig.8a va Fig.8b minh hoa thém vé& chdng 14p vdi cira sé phéan tich bat dbi xtmg
dung trude 807 va véi clra s6 phan tich dimg sau 808 cho trudng hop, khi chi cac khéi
dai duoc sir dung va bét ki phép chuyén nao khong dugc biéu thi béi tin hidu didu
khién cira s6 204 ctia Fig.2.

Tuong ty, Fig.8b minh hoa chudi tdng hop twong tmg véi cira s6 tong hop dung
trude 819 va cira s6 tong hop dung sau 820.

Hon nita, Fig.8c minh hoa cira sd phan tich twong tu ctia Fig.8a nhung bay gid
v6i cac doan dugc gép nép 821, 822, ma duoc gip nép trong phép toan gip nép & phia
bd mé hoa hodc ma duoc "thdo-gip nép" trong phép thao gép nép & phia bd gidi ma.

Viéc glp nép 821, 822 nay c6 thé duoc xem xét dé dién ra doc céc dudng gap nép 823
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va 824 va nhitng duong nay ciling dugc minh hoa trén Fig.8a, 8b va diéu nay thé hién
rang cac dudng gip nép khong tring nhau mét cach truc tiép v6i cac diém giao chéo
clia cac cira sb trén Fig.8a va 8b. Diéu nay 12 do dic tinh bt d6i xting ciia cira sO phan
tich trén Fig.8a hodc ctra sd tong hop trén Fig.8b.

Fig.9a minh hoa cira sb phan tich/tdng hop ddi ximg véi doan chdng l4p 3,75ms
cho d6 dai khdi 10ms. Cira s6 phan tich déi xtmg bao gém phan thép thir nhit hoic
phdn bang khong 900, doan chdng 14p thir nhit 902, doan chdng 1ap tha hai 904, phan
cao hodc phin khong di 906 va phan thip hoic phin bang khong tiép theo 908. Hon
nita, Fig.9a minh hodc cac duong gap nép 910, 911, tai d6 phép toan gap nép duoc yéu
cAu boi phép bién ddi dua rang cua vao ching han nhw MDCT hodc MDST dugc thuc
hién. Pdc biét, phép toan gép nép dugc thuc hién ¢ qua trinh x 1y phia by ma hda va
xtt Iy thdo gdp nép dwoc thuc hién & qua trinh xir Iy 4m thanh phia b gidi ma. Do do,
céc duong 912, 913 minh hoa cac phin gép nép, ma cé phén giam xudng va phan bang
khong dung sau tuong Gng v6i cac phin 900 déi véi phia bén trai va 908 dbi véi phia
bén phai. Do d6, d4u hiéu 915 minh hoa dudng bién giita doan gap vao bén trai 912 va
phan gip vao bén phai 913.

Trong nglt canh nay, da dugc phac hoa rang Fig.9a minh hoa cira s6 phan tich
hoic téng hop dbi ximg that su, vi doan chdng 14p bén trai va doan chdng 1ip bén phai
13 d6i xtng nhau, tirc 12 c6 do dai chdng 14p twong ty, trong phuong 4n nay 1a 3,75ms.
Thong thuong, wu tién dé c6 phin bang khong 900, 908 nhé hon cac doan chong lap
902, 904 va, do d6, phin cao 906 bang hai 1in do dai ciia phan bang khong don 1é, khi
c4 hai phan bang khong 900, 908 c6 cung d6 dai.

Tuy nhién, Fig.9b minh hoa ctra s6 v6i chong lép d6i xtng ma, 13 khac nhau &
phia bén trai va phia bén phai. Pac biét, cura s& nay co, twong tu v6i Fig.9a, phan bang
khong 920, doan chdng 14p thtr nhit 922, phin khong ddi hodc phan cao 924, doan
chdng 14p thir hai 926 va phan bang khong thtr hai hoic phén thap 928. Mot 1an nira,
céc dudng gép nép 910 va 911 duoc biu thi, va mot 1an nira, ddu hiéu 915 biéu thi
duong bién gitta phin gip vao bén trai 929 va phan gip vao bén phai 930. Nhu dugc
minh hoa, doan chdng l4p bén trai 922 13 cho chong lap ngin ching han nhu 1,25ms
va doan chdng 14p bén phai 926 1a cho chong 14p dai hon chang han nhu 3,75ms. Do
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d6, cira sd 1a ctra s6 chuyén tiép tir phép tao cira s vdi cira s6 chong 14p ngin sang cira
s& chdng 14p cao hon nhung ca hai cira s6 nay 13 cac cira sé v6i cac chong lap a6i
xung.

Fig.9c minh hoa cira sb tiép theo nhung véi kich thuéc khbi Sms tuwong tng véi
khoang thoi gian 10ms nhu dugc biéu thi. Ctra sd nay tuong tr v6i Fig.9b nhung véi
cac do dai theo thoi gian chénh 1éch ddng ké va cira s6 trén Fig.9, do d6, c6 khoang
thoi gian ngén hon nhung lai mot 1an nita c6 chudi phan bang khong, doan chong 1ip
bén trai v6i chdng 14p ngén, phin cao, doan chdng l4p thu hai dtng sau, va phan bang
khong cudi cung. Hon nita, cac duong gip nép va cac doan gap vao, mot 1an nita duoc
biéu thi trén Fig.9c.

Théng thudng, hiu hét cac hinh v& cira sb tir Fig.8a dén 15b di dugc biéu thi
cac dudong gip nép nhu 910 va 911 cia Fig.9a va ngoai ra ¢ cac doan cira sd bén
ngoai dugc gdp nhu 912 va 913 trén Fig.9a.

Hon nita, di phac hoa rang do dai bién dbi twong ung twong tmg véi khoing
cach gira cac diém gip nép. Vi du, khi Fig.9a dugc xem xét, n6 tré nén ro rang ring
d6 dai bién d6i twong tng v6i 10ms ma cé sy chénh léch gitta 15ms va Sms. Do d6, do
dai bién dbi twong tmg voi ki hidu cta "khdi" trén Fig.9a va cc hinh vé khac. Tuy
nhién, mot mat, doan theo thoi gian dugc tao ctra sb thuc té béng hai 1an d6 dai bién
d6i hodc khéi nhu 20ms trén phuong 4n Fig.9a.

Tuong tmg, cira sd trén Fig.9c c6 do dai bién ddi Sms ma twong ung véi do dai
cta doan theo thoi gian cua ctra s6 12 10ms nhu duoc minh hoa trén Fig.9c.

Trong trudng hop bit ddi xtmg duoc minh hoa trén Fig.8a, do dai bién d6i hozic
kich thudc khéi mot 14n nira 13 khoang cach gifta cac duong gap nép nhu 823 va 823
va do d6 1 20ms va do dai doan theo thoi gian cia cira s6 14 40ms.

Yéu ciu dé khoi phuc hoan hao 12 duy tri dwong gap nép hoic diém gip nép khi
doan chdng l4p dai hoic mép ctra sb ciia cira s6 bat dbi ximg nhu 800 hoic 814 (cho
phia téng hop) bi cit.

Hon nita, nhu s& dugc phac hoa cu thé véi Fig.4, phuong 4n hién tai sit dung

sau toc do lay mau khac nhau va do dai cua cac mép ctra so6 hodc cac canh ctra s6 duogc
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Ira chon theo cach sao cho do dai tuong tng voi sb nguyén cua cac tri sb léy mau cho
moi tdc do 1dy mau.

Hon nira, duoc phac hoa rang cac bién dbi 10ms, cic chdng lap 3,75ms hodc
cac chéng lép 1,25ms duogc st dung. Do d6, tham chi nhiéu td hop hon dugc minh hoa
trén céc hinh v& ctra s6 tir Fig.8a dén Fig.15b 13 kha thi va hitu ich va c6 thé dugc tao
tin hiéu bi tin hiéu diéu khién cira sb dé dam bao réng chudi ctra s6 t6i vu dugce lya
chon cho tin hiéu 4m thanh nhat dinh ¢6 cac doan chuyén tiép tai cac doan cu thé.

Fig.10a minh hoa cira s6 chuyén tiép nay hodc ctra sd thir hai démg sau cira sb
thir nhat dai hon. Trén Fig.10a, phia bén trai d3 bi cat dén do dai 8,75ms tir 46 dai ban
d4u ciia mép dai ciia cira sd phan tich bit ddi ximg 800 ma c6 do dai 14,375ms. Do do,
Fig.10a minh hoa doan chdng l4p thi nhit 1000 dugc suy ra béi phép cit khoi doan
chdng 14p thir nhat 800 cua ctra sb bt dbi xung thir nhat. Hon nita, Fig.10a cira sb
chuyén tiép phan tich ngodi ra con bao gdm doan chdng 1ap bén phai 1,25ms, tic 13
doan chdng 14p ngin 1002. Ctra sd nay 1a cho kich thudc khéi Sms twong tng véi do
dai ctra sb 10ms. Cac duong gip nép duoc biéu thi tai 4,375ms, tic 13 1004 va
9,375ms duoc minh hoa tai 1006. Hon nita, cac doan gap vao 1008 cho dudng gip nép
bén trai 1004 va 1010 cho dudng gap nép bén phai 1006 dugc minh hoa.

Fig.10b minh hoa viéc thyc hién cia phuong an dugc uvu tién tai do viéc tang
din cudng d6 4m thanh dugc sir dung. Do d6, doan chdng lap thir nhat c6 doan thir
nhat khac 1012 va doan thir hai khong duoc cai bién 1014 ma ca hai twong Ung véi
doan chdng 14p thi nhit 1000 ctia Fig.10a. Ctra s6 khong khéc v6i Fig.10a. T6t hon 14,
dé tinh toan doan tht nhat cua doan chéng lép thtr nhit duoc biéu thi tai 1012 trén
Fig.10b doan chéng lép hinh sin 1,25ms dugc st dung, tac 1a, vi du, doan duoc biéu
thi tai 922 trén Fig.9b. Do d6, dic tinh ting dan cuong d am thanh rat tt thu dugc
trong d6 doan chdng 14p thir nhat 922 cho cira s6 ngin dwoc "tudn hoan", theo cam
giac. Do do, doan ctra ) nay khong chi dugc stt dung cho viéc tao ctra s6 nhu truong
hop cta Fig.9b ma, ngoai ra, con duogc st dung cho phép tinh toan thuc té ciia ctra s6
chuyén tiép phan tich dé giam cac gia am phat sinh bdi qué trinh cat. Mic du thudc
tinh khéi phuc hoan hao chi thu dugc khi doan chong 14p tht nhét bi cat thuc té 1000

cta Fig.10a duoc sir dung, cac tic gia sang ché da im ra ring chit luong 4m thanh tuy
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c6 thé duoc ting 1én bing cach sir dung cira sd chuyén tiép trén Fig.10b ma c6 doan
ting dan cuong do am thanh. Mic du doan ting dan cuong d6 Am thanh nay 13 tréi lai
thudc tinh khoi phuc hoan hao tuy nhién thu dwogc chét lugng am thanh ot hon so véi
phuong an cua Fig.10a do thuc té ring su gian doan tai phia bén trai cua doan chong
14p bén trai 1000 trén Fig.10a bi loai bé. Tuy nhién, cac dic tinh ting dan cuong d6 4m
thanh (v6i phia tbng hop) hoic giam dan cudng d6 am thanh khac v6i ham sin ¢6 thé
duoc st dung néu c6 sin va hitu ich.

Fig.10c minh hoa su biéu dién cia ctra s6 cua Fig.10a nhung by gio trong
trang thai chong l4p biéu thi doan chdng 14p bén phai 1020 cua cira sd ding trudce va
doan chdng 14p bén trai clia cira sd dtng sau tai 1022. Thong thudng, doan chdng lap
bén phai 1020 14 doan bén phai 802 cta clra sb phan tich bat dbi xtng clia Fig.8a va
1022 ciia ctra s6 tiép theo hoic ctra sb dtmg sau 1 doan chong 14p thir nhét cia cira 50
hoic 12 doan chong 14p bén trai ctia cira s6 chuyén tiép nita nhu truong hop c6 thé.

Fig.10d minh hoa trang thai don gidn nhu Fig.10b nhung mot ]4n nita v&i doan
chdng 14p thtr hai 1020 ciia cira s6 ding trude va doan chdng l4p thir nhit 1022 ctia
clra sb ding sau dugc biéu thi.

Fig.11a minh hoa cura ) chuyén tiép phén tich thém nira nhung, nguoc lai véi
Fig.10a, tai d6 su chuyén tiép tir khdi 20ms sang khéi Sms dugc bicu thi, v6i su
chuyén tiép tir khdi 20ms sang khéi 10ms. Thong thuong, khdi 20ms c6 thé duoc xem
xét nhu khéi dai, khdi 5ms c6 thé duge xem xét nhu khdi ngén va khéi 10ms c6 thé
duoc xem xét nhu khéi trung gian. Poan chong 14p thir nhét 1100 d3 bi cat nhung chi
luong ngén va su cit duoc biéu thi bai 1150. Tuy nhién, dé cai thién hon nita chét
lwong 4m thanh viéc ting dan cudng d6 4m thanh thu dugc bang cach nhan véi mép
ham sin 1,25ms d& duoc 4p dung va viéc ting dan cuong do 4m thanh dugc bicu thi
b6i duong nét 1ién. Hon nita, cira s6 ¢6 phan cao 1101 va doan chdng 14p tht hai 1102
. ma, trong trudong hgp nay, 1a doan chdng 14p dai vé6i 3,75ms. Do do, Fig.11a minh hoa
clra s6 chuyén tiép phan tich tbi uvu twong ng véi "cira s6 tht hai" ctia Fig.2 tir 40 dai
bién ddi 20ms sang do dai bién dbi 10ms ma doan chdéng 1ap bén trai 1100 dat dugc

bing cach cidt cang nho cang tot mép dai 800 cia ctra sO bat doi xung va ma tai do,
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ngoai ra, viéc tang dan cuong do am thanh dugc thyc hién br?mg cach nhan mép bi cit
1050 v6i mép ham sin 1,25ms. Nhu d3 minh hoa, chong 14p bén phai 13 3,75ms.

Fig.11b minh hoa cira s6 chuyén tiép phan tich thay thé cho su chuyén tiép tir
do dai chuyén tiép 20ms thanh do dai chuyén tiép 10ms, tic 13, thuong tir do dai
chuyén tiép dai sang do dai chuyén tiép ngan. Tuy nhién, chdong 1ip bén trai chi 1a
8,75ms bang cach cit mép bén trai ciia cira sb bt ddi ximg va bing cach thuc hién bd
sung ting dan cudng d6 Am thanh bing phép nhan st dung mép hinh sin 1,25ms. Do
d6, chong 14p hoic doan chdng 14p bén trai 1130 bay gid c6 8,75ms nhu trong trudng
hop cta Fig.10a. DBé 4p dung ctra sd nay, cac cai bién nita dugc thuc hién. Céc cai bién
nay 1a phan thép tht nhit hodc phin bing khong 1131, phan cao thir hai hodc phan
khong d6i 1132 va phin thir ba hoac phan thdp 1133 va doan chong 14p thtr hai 1134 13
tuong tw nhu doan twong tng 1102 trén Fig.11a nhung dugc chuyén sang bén trai do
phén bing khéng thir tu hodc phan thap 1133. Hon nita, cdc duong gip nép 1104 va
1106 duoc biéu thi, va cac doan gip vao ma ddu hiéu 1135 biéu thi dudng bién gitta
phén gip vao bén trai 1136 va phin gép vio bén phai 1137. Cac d6 dai ctia cac doan
1131, 1132, 1133 duoc xac dinh boi thuc té réng su cat duoc thuc hién nhiéu hon mirc
t61 thiéu nhu trén Fig.11a. Vi du, doan 1131 ¢6 thé duge dat dén khong va do dai cua
1132 va 1133 ¢6 thé duoc ting 1én twong tng. Mot miat, do dai ciia 1133 ¢6 thé duoc
dat béng khoéng va, do do, do dai 1131 co thé duogc tang 1én twong Ung hodc tht ca céc
doan 1131, 1132, 1133 khac khong nhung céc do dai tuong ing khac véi phuong an
Fig.11b. Trong tit ca cac cach thuc hién ctra s6 khac nay, dam bao rang viéc gip nép
thong qua cac duong gip nép 1104, 1106 tuong tng 13 kha thi va b c6 wu diém ddi véi
Fig.11a ma phép tinh toan ctia doan chdng 1ap thir nhat 1130 14 twong tw phép tinh toan
ctia doan bén trai 1014, 1012 cua Fig.10b giup giam b6t su thuc hién thuc té. Tuy
nhién, khi nhitng vin dé nay khong phai 13 ndi bat sau d6 c6 thé st dung cira s6 clia
Fig.11a vi phan chong 14p dai hon ctia doan chong l4p thir nhat thuc hién dic tinh khoi
phuc tét hon va tham chi 14 gan hon quy tic thudc tinh khoi phuc hoan hao.

Céc hinh v& Fig. 12a va 12b minh hoa céc cira sé chuyén tiép phan tich nita tir
cac do dai cua sd ngén hon dén cac d6 dai ctra sb dai hon. Mot cta sb chuyén tiép

phan tich nhu vay duoc minh hoa trén Fig.12a cho su chuyén tiép tir Sms thanh 20ms.
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Poan chéng lép bén trai 1200 14 cho doan chéng lép ngén, vi du, 1,25ms va doan
chdng 14p bén phai 14 cho doan chdng l4p dai chang han nhu 8,75ms va dugc minh hoa
tai 1202. Fig.12b minh hoa ctra s& chuyén tiép phan tich nita tir khoi 10ms thanh khdi
20ms. Poan chéng lép bén trai duoc biéu thi tai 1210 va doan chéng lép bén phai dugc
biéu thi tai 1212. Poan chdng 14p bén trai 14 cho doan chéng lap trung binh 3,75ms va
doan chdng l4p bén phai 13 cho doan chdng 14p dai hozc cao 8,75ms. Mot 14n nira, cac
dudng gip nép va cac doan gip vao duge minh hoa. Fig.12b 1am rd rang rang cta sb
chuyén tiép phan tich tir 10ms thanh 20ms c6, ngoai cac doan chdng 1ap 1210, 1212,
phin thip bén trai hodc phan bang khong 1214, phin cao trung binh hodc phan khong
d6i 1216 va phan thip bén phai hodc phin bing khong 1218.

Poan chdng 14p bén phai 1202 cua Fig.12a va doan chdng 14p bén phai 1212
trén Fig.12b twong tng v6i mép ngin cla cira sd phan tich bat d6i ximg duogc biéu thi
tai 802 trén Fig.8a.

Céc hinh v& Fig.13a, 13b, 13c va 13d minh hoa trang thai trén phia téng hop,
ttre 12 minh hoa phép khoi phuc ctia cira sb thir ba trong cac diéu khoan ctia Fig.2 hodc
treong hop B. Hon nita, trang thai trén Fig.13a 1a tuong tu trang thai trén Fig.12a.
Trang thai trén Fig.13b 1a tuong tu trang thai trén Fig.12b. Trang thai trén Fig.13c la
tuong tu Fig.10b va trang théi trén Fig.13d la twong tu Fig.10c.

Cu thé, Fig.13a minh hoa cira sb chuyén tiép tdng hop tir khdi dai thanh khdi
ngén c6 doan chdng 14p dai bén trai 1300 va doan chdong 1ap bén phai 1302 va céc
duong gip nép tuong tmg va cac doan gip nép dugc biéu thi.

Fig.13b minh hoa ctra s6 chuyén tiép tdng hop tir khdi 20ms thanh khéi 10ms
ma doan chdng 14p bén trai mot 1an nita 13 doan chdng 1ap dai dugc biéu thi 1a 1310 va
doan chdng 14p bén phai 1a 1312 va, ngoai ra, phin thap thir nhat 1314, phan cao tht
hai 1316 va phan thip tht ba 1318 duoc cung cép nhu yéu cau.

Fig.13¢c minh hoa ctra s6 tong hop thir ba nhu duge minh hoa trong ngft cénh
cua Fig.2. Truong hop B, ma doan chdng 14p tht hai 1330 dugc biéu thi. Cira sO tong
hop thir ba bi cit thanh do dai 8,75, tirc 13, thanh d¢ dai cua doan chong 1ap bén phai
hodc thr hai cua ctra s6 tong hop bét di ximg cua Fig.8b, tirc 12 doan chdng lap bén

phai 814 da bi cat dé thu dugc doan chong lépﬂbén phai 1330 cua cira s6 chuyén tiép
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tbng hop va, trong trang thai cia Fig.lSé, viéc giam dan cudng d6 4m thanh thém nita
da duoc thuc hién vé co ban tuong tu voi viéc ma da dugc thao ludn trén phia phén
tich dbi voi Fig.10b. Didu nay minh hoa trang thai ctia doan chdng 1ap thir hai 1330
* cla cura sb tht ba trong cac diéu khoan cua Fig.2. Trudng hop B, nhung chi véi su cit
thay cho bat ky su giam dan cudong d6 4m thanh ndo. Do d6, doan thu nhit 1331 trén
Fig.13c 14 twong tu v6i doan thir nhat twong tng cia Fig.13d nhung doan tht hai 1332
13 khac nhau do sy giam dan cudng d6 Am thanh nhin mép ham sin 1,25ms gidm
xudng véi ctra s bi cét ctia Fig.13d.

~ Hon nita, Fig.13d minh hoa doan chdng l4p thtr nhét 1340 ctia cira s6 téng hop
tiép theo twong Gmg v6i "ctra sd thir tu" trong ngit canh cia Fig.2 va, hon nita, Fig.13d
minh hoa doan ch@)ng lép thtr hai 1342 cua cira s6 dting trude, thc la, ctra s6 trude cira
s& thtr ba gdm c6 doan chdng 14p thir hai 1330 va doan chdng 14p thr nhit 1331 tuong
mg v6i chdng 14p ngén vi du 1,25ms.

Mic di khong dugc minh hoa, ctra s6 tong hop tuong tmg véi trang thai trén
céc Fig. 11a, 11b 14 hitu ich, tc 1a cira s6 tdng hop c6 phan cat cyc tiéu c6 hodc khong
c6 tang dan cudong d6 4m thanh twong dong véi Fig.11a hodc cira s6 téng hop c6 cung
loai cit nhu trén Fig.13d nhung by gid vdi cac phan bang khong thir nhat va th hai
hodc phén thip va phan khong ddi trung gian.

Fig.14a minh hoa chudi cira sb phéan tich véi cac cira s6 vdi céc kich thude Kkhéi
dai, dai, ngin, ngin, trung gian, dai va cac chudi ctra s6 téng hop tuong tmg duge
minh hoa trén Fig.14b. Ctra sb th hai theo didu kién ciia Fig.2 dugc biéu thi 1a 1402
va clra sd ndy tuong ung véi clra s6 duge minh hoa trén Fig.10b. Twong ung, clra 5O
tbng hop pht hop twong Gng véi ham cira sd thir ba 1450 ciia Fig.14b trong diéu kién
ctia Fig.2 12 ham t6ng hop khong duge minh hoa trén hinh v& cu thé nhung twong tng
v61 ham phan tich cua Fig.11b.

Hon ntra, trén Fig.15a, 1502 dugc minh hoa cu thé trén Fig.11b va ham cua )
thir ba 1550 cua Fig.15b twong tng v6i ham cira s6 tong hop cua Fig.13c.

Do d6, Fig.14a minh hoa su chuyén tiép tir cira sé bat d6i xtng dai thir nhét véi
20ms dugc biéu thi 14 1406 thanh ham cira sé bit ddi xtmg thir nhat 1400 ma, cu thé,

doan bang khong 806 cua Fig.8a ciing duge minh hoa. Trén Fig.14a sau d6 dimg sau
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ctra s& bat dbi xung dai 1400 va, sau d6 thi, ham cira s6 tha hai véi doan chdng 1ap thir
nhét bi cit 1402 dugc minh hoa. Ctra s tiép theo 1408 tuong tu ctra sb trén Fig.9b va
ctra s tiép theo 1410 twong Gng véi cira s6 cta Fig.9c va, cudi cung, cira s6 1412 mot
14n nira 13 cira sb phén tich bt di ximg ciia Fig.8a.

Fig.14b minh hoa ctra s6 tong hop dai 1454 twong Gmg v6i Fig.8b va cira s6
téng hop bat ddi xtmg nira 1456 lai trong tng véi Fig.8b va sau d6 ctra s6 chuyén tiép
ngin 1458 duoc minh hoa, ma twong ung v6i Fig.13a. Cira sb tiép theo 1460 ciing 1a
ctra s6 ngin c¢6 kich thude khéi Sms twong ing véi Fig.9c.

Céc hinh v& Fig. 15a va 15b minh hoa chudi cira s tuong tw, nhung véi su
chuyén tiép tir cira sb dai thanh cia sb trung gian c6 do dai 10ms va sy chuyén tiép
nguoc lai trong tng. Cac cira s6 1504 va 1500 tuong tmg véi Fig.8a. Ctra sd duoc
ting dan cudng d6 4m thanh va bi cit theo sang ché 1502 tiép theo ma duoc dung sau
béi ctra s6 1506, 1508 va 1510 theo tht ty duoc minh hoa. Cira s6 1506 tuong Ung voi
ctra sb trén Fig.9b nhung vdi chdng 14p dai dén phia tay trai va doan chong l4p ngin
dén phia tay phai. Ctra s6 1508 tuong ung véi cira sd trén Fig.12a va cira s6 1510 mot
14n nira 13 ctra s6 bat d6i xtmg dai.

V& chudi ctra sb tdng hop trén Fig.15b, c¢b cac clra s6 1554, 1556, 1558 va
1560, 1554 twong tmg vdi cira s6 tong hop ciia Fig.8b va didu nay ciing dung cho ctra
s6 1556. Cira s6 1558 1a su chuyén tiép tir 20 thanh 10 va tuong tng vé6i Fig.13b. Ctra
s6 1560 1a su chuyén tiép tir 10 thanh 5 va twong ung vé6i Fig.9b nhung, mot 14n niva,
v6i doan chong l4p dai dén phia tay tri duoc chong lap dén phia tay phai. Cira s6
giam din cudng d6 am thanh va bi cét theo sang ché 1550 tiép theo ma lai dugc dung
sau boi cira s6 tong hop bat ddi xung.

Tiép theo, sy thuc hién dugc uu tién ciia ham dung ctra 6 206 duogc thao luan
trong ngtr canh cta Fig.3. Cu thé, ham dung cira s6 t6t hon 12 bao gdm bo nhé 300, bd
cit doan ctra s 302 va bd chinh 4m luong 304. Phu thudc vao thong tin diéu khién cta
) duoc minh hoa tai muc 310 biéu thi su chuyén tiép, vi du, tir ctra s thtr nhét sang
ctra sb tht hai hodc tir ctra sb thir ba sang cua s6 thtr tu, bo cit doan cira s6 302 duoc
kich hoat. B cét truy nhap bd nhé dé truy hdi doan 800 cua cira sd bat d6i xtimg hoic

dé truy hoi doan chdng 14p thtr hai 814 cua cira s6 thir tu. Poan duoc truy hdi boi
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duodng truy hoi 308 tir bd nhé 300 dén bd cat doan ctra s6. Bo cat doan cua s6 302 thuc
hién viéc cit dén do dai nhat dinh nhu d6 dai ct cuc dai nhu duoc thao luan hodc ngin
hon d6 dai cuc dai. Poan chéng lép hodc mép ctra s6 bi cit 316 sau d6 duoc chuyén
tiép dén bd chinh 4m luong 304. B chinh 4m lwong sau d6 thuc hién phép toan ting
dan cudng d6 am thanh hodc giam din cudng d6 4m thanh, tic 13 phép toan dé t6i cira
s trén Fig.10D, vi du tir cira s6 trén Fig.10c minh hoa cira s& bi cit ma khong ting dan
cuong do am thanh. Pé dat dugc muc dich ndy, bo chinh 4m luong truy nhép bd nhé
thong qua dudng truy nhdp 314 tir by nhd cua doan chdng 14p ngin thong qua dudng
truy héi 312. Bo chinh 4m lugng 304 sau d6 thuc hién phép toan ting dan cuong do
-am thanh hodc gidm dan cuong do am thanh véi doan ctra s6 bi cit tur duong 316, vi
du béng cach nhan doan bi cit v6i doan chéng lép. DPAu ra 12 doan bi cit va bi tdng
giam cuong do am thanh tai duong ra 318.

Fig.4 minh hoa cach thyc hién dugc uvu tién cua bo nhé 300, viéc dung cua s6
bang ham dung ctra sb va cac hinh dang va kha ning khic nhau cua céc cira s6 duoc
tdi wu hoa dé c6 cach sir dung bo nhé cuc tiéu. Phuong an dugc uu tién clua sang ché
cho phép sir dung sau tde do léy mau 48 kHz, 32 kHz, 25.6 kHz, 16 kHz, 12,8 kHz
hoic 8 kHz. Véi mbi tdc do léy mau, tap hop céac hé sb cira s6 hodc cac doan cira )
duoc luu trit. D6 1a doan tha nhét cta cira sb bat dbi xung 20ms, doan thtr hai cua ctra
sd bat dbi xtng 20ms, doan don 1& ciia cira s6 d6i ximg 10ms nhu doan chdng l4p
3,75ms va doan don 1¢ cua cira sb ddi xtng Sms nhu doan chong 14p 1,25ms. Thong
thuong, doan don 1é cia cira s6 dbi xtimgl0ms ¢ thé 12 mép ting 1én cua cira so, va
sau d6, bang phép toan sb hoc hoic logic thing ching han nhu phan chiéu, doan gidm
xubng c6 thé dugc tinh toan. Theo cach thay thé, doan giam xubng duoc luu trit trong
bd nhd 300 nhu doan don 1é sau d6 doan ting 1én c6 thé duoc tinh toan bang phép toan
phan chiéu hodc, thong thuong bang cac phép toan s6 hoc hoac logic. Piéu nay ciing
dung cho doan don 1é cua cira s6 ddi xtrng Sms. Di nhién, do thuc té rang tAt ca cac
ctra s6 ¢6 d0 dai 5 hodc 190ms c6 thé c6 trén mdi phia hodc doan chong lap trung binh
nhu 3,75ms hodc doan chéng lép ngén c6 d0 dai, vi du 1,25ms.

Hon nita, ham dung ctra s6 duoc tao cau hinh dé xac dinh d dai va vi tri cla

cac doan thap hodc doan bang khong va cac doan cao hodc doan mdt cua cac cua so cu
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thé nhu dugc minh hoa trén cc biéu db tir Fig.8a dén 15b, ngay chinh n6 trong su phu
hop véi cac quy tic dugc dinh trudc trong tng.

Nhu vay, chi c6 mot luong ti thibu cac yéu cdu bd nhd 13 can thiét cho muc
dich thuc hién ctia bd ma hoa va giai ma. Do do, ngoai thuc té 13 b6 ma hoa va bo giai
ma dua trén mot va cuing mot bo nhé 300, tham chi mot lugng bd di cia cac cua )
khac nhau va céc cira s6 chuyén tiép v.v., ¢ thé dugc thuc hién chi bang cach luu trit
bbn tap hop cac hé sb ctra s6 cho mdi toe do 1y mau.

Viéc chuyén ctra sb6 bién ddi duoc phac hoa & trén dugc thuc hién trong hé
théng m3 héa am thanh str dung céc clra sd bat ddi xtmg cho cac bién doi dai va cac
ctra s6 ham sin chdong l4p thdp cho cac bién dbi ngan. Do dai khéi 1a 20ms cho cac
khéi dai va 10ms hodc 5ms cho cac khéi ngén. Poan chdng 14p bén trai cua cira sb
phan tich bat dbi xtng c6 d6 dai 14,375ms, doan chong l4p bén phai cé do dai 8,75ms.
Céc ctra s6 ngin sir dung cac doan chong 14p 3,75ms va 1,25ms. Véi su chuyén tiép tir
20ms thanh 10ms hodc 5ms d6 dai bién d6i trén phia bd ma héa, phan chong ldp bén
trai ctia ctra s6 phan tich bat d6i xting bi cit thanh 8,75ms va duoc str dung cho phan
ctra sb bén trai cua bién ddi ngan thir nhit. Phép ting dan cuong d6 4m thanh hinh sin
1,25ms A dugc ap dung béng cAch nhan dau bén trai cua ctra sd bi cit voi doan chéng
14p cira sb ngén ting 1én 1,25ms. Viéc st dung lai hinh dang cira s6 chong 14p 1,25ms
cho viéc ting din cuong d6 4m thanh tranh dugc su can thiét cho bang ROM/RAM b
sung, ciing nhu sy phiic tap cho viéc tinh toan cta hinh dang ting dan cudong do am
thanh. Fig.14a mo ta chudi ctra s thu dugc 1am vi du véi chudi do dai bién ddi 20ms,
Sms, 5ms, 10ms, 20ms.

Trén phia bd giai ma su chuyén tiép do dai bién ddi tir 10ms hodc 5Sms thanh
20ms cua doan chdng 14p bén phai clia cira s6 phan tich bat dbi xtmg bi cit thanh
8,75ms va dugc st dung cho phén cira sb bén phai ctia bién ddi ngan cudi cing. Phép
giam dan cuong do 4m thanh hinh sin 1,25ms A twong tu phép ting dan cuong do am
thanh trén phia bd mi héa dugc 4p dung cho dau bi cit ctia cira s6. Chudi ctra s6 bd
giai ma cho vi du trén dugc mo ta trén Fig.14b.

Fig.5 minh hoa luu dd cua phuong an nita dé xac dinh ctra s th hai, tic 14 ctra

s6 chuyén tiép phan tich cho trudong hop A cta Fig.2. Trong budc 500, cac doan thir
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nhit va tht hai cua cira sb bt dbi xtng dugc truy hoi. Trong bude 502, clra sd phan
tich thir nhat bat déi xtmg duoc dung. Do d6, cira s6 phan tich 1400 cta Fig.14B hoic
1500 cua Fig.15A dugc tao. Trong budc 504, doan thu nhét cua cira sd bat dbi xung
duoc truy hdi bang duong truy hdi, vi du duge minh hoa trén Fig.3 1a 308. Trong buéc
506, d6 dai cat duoc xac dinh va su cat dugc thuc hién nhu boi bd cit doan ctra s6 302
trén Fig.3. Trong budc 508, doan don 1€ cua ctra s6 dbi xtmg 5ms duogc truy hdi nhu
muc 401 dugce luu trong bd nhé 300. Trong bude 510, phép ting dan cuong do am
thanh cua doan bi cat duoc tinh toan, vi du béng phép toan cia bo chinh am lugng 304
trén Fig.3. By gio' doan chdong 1ip thr nhat dugc hoan thién. Trong budc 512, doan
don 1¢ cta cira sb ddi ximg 5ms duogc truy hdi, vi du, cho su chuyén tiép tir cira s6 dai
thanh cta sb ngén hodc doan don 1€ cua cta s6 dbi xing 10ms duoc truy hoi cho su
chuyén tiép tir cira sb dai thanh cira s trung gian. Cudi cing, doan thtt hai dugc xéac
dinh bang cac phép toan logic hodc sb hoc tir dit lidu dugc truy hdi trong budc 512
duoc biéu thi boi bude 514. Tuy nhién, luu ¥ ring budc 514 khong duoc yéu cau khi
doan don 1é cua cira sb dbi xing twong tng dugc truy hdi boi bude 512 tir bo nhé 300
trén Fig.4 d3 c6 thé duoc st dung nhu doan thir hai, tirc 1a mép cira s6 giam xubng.

Maic du khong dugc minh hoa rd rang trén Fig.5, budc nita dugc yéu cau cho
muc dich cua cac chuyén tiép khac nhu chuyén tiép dugc minh hoa trén Fig.15a. 0
day, phan bing khong thtr nhat, phan bang khong thir hai va phén cao trung gian da
duoc chén vao theo cach bd sung béi ham dung cira s6, trong khi viéc chén ¢ thé
duogc thuc hién trude hodc sau khi xac dinh cac doan chéng lép thtr nhét va thr hai cua
ctra s6 thir hai.

Fig.6 minh hoa cach thuc hién dugc vu tién cua bién phap dung cura s6 chuyén
tiép tdng hop twong tng nhu cira s6 thir ba. Dé dat dwoc muc dich nay, phuong thirc
thuc hién cia cac budce trén Fig.6a co thé duoc thuc hién. Trong bude 600, doan chéng
14p tht nhét ctia ctra sd thir ba duge truy hdi tir bd nhé, hoic, néu khong cé san mot
cach 16 rét trong dang nay, dugc tinh toan boi cac phép toan s6 hoc hoic logic tr di
liéu trong by nhé va diéu nay dugc thuc hién duva trén cta ) ding trudc vi doan
chdng l4p thi nhat cia cira sb tong hop di dugc ¢d dinh béi doan chdng l1ap ciia cira s6

dung trude. Poan thir hai ctia cira s6 bat doi xung, tuc 13, doan dai cua ctra s6 tong hop
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bat dbi xung dugc truy hdi va trong budc 604, do dai cit duoc x4c dinh. Trong buédc
606,doanthﬁrﬂﬁtduqcyélc&lnélduocphén(jnélvésmldésucétduqcthuclﬁén
st dung d¢ dai cat dugc xac dinh. Trong budc 608, doan don 1é cua doan chéng lép
5ms cia clra s6 d6i ximg dugc truy hdi va, tiép theo budc 608, phép giam dan cudng
d6 4m thanh ctia doan bi cit duoc thuc hién, nhu duoc minh hoa trong budc 610. Poan
chéng lép thir hai cta cta sd thit ba duoc hoan thanh va, tiép theo, cac doan thir hai va
thir tu ctia ham ctra sb thir tu bt ddi xung dwoc truy hdi va duoc ap dung dé cubi cung
thu dugc cira s6 thit tw nhu dugc biéu thi bai bude 612.

Fig.7 minh hoa c4ch tién hanh duoc vu tién dé x4c dinh d6 dai cét. D3 duoc mo
ta trudc véi cac Fig. 10b va 11a, cac do dai cit khac nhau dugc thuc hién. C6 thé cé sy
cit dé do dai cit cuc dai, tirc 13, trong trang thai trén Fig.11a hodc sy cat dé do dai nho
hon d6 dai cét cuc dai nhu duoc minh hoa trén Fig.11b cho trang théi twong tu. Dé dat
dugc muc dich nay, phuong thic thyc hién trén Fig.7 bat dau vé6i su biéu thi do dai
ctia ctra s6 chuyén tiép dugc minh hoa tai bude 700. Bude 700, do d6, cung cap thong
tin ¢6 hay khong cra sb chuyén tiép 1a cho kich thudc khéi 10ms, tic 12 voi do dai
20ms hoac ngén hon, tire 12 ctra s6 cho do dai 10ms cho kich thuéce khéi 5ms.

Sau dé6, trong budc 702 do dai cia doan chéng lép dbi xung cua cua sb dugc
xé4c dinh. Véi phia phén tich diéu nay nghia 13 @6 dai ciia doan chdng 14p thir hai duoc
xé4c dinh trong khi, phia tbng hop, didu nay nghia 13 d6 dai cho doan chdng 1ap thir
nhit dugc xé4c dinh. Buée 702 gitp dam bao rang trang thai "cb dinh" cua ctra sd
chuyén tiép duoc thira nhan, tirc 13 cira sé chuyén tiép c6 doan chong lap @i xtmg.
Bay gid, trong budc 704, mép thir hai ciia cira s6 hodc doan chdng l4p khac cua cira sb
duoc xac dinh. V& co ban, d dai cit cuc dai 12 chénh 1éch gitta d6 dai cra s6 chuyén
tiép va do dai doan chong l4p ddi xtmg. Khi do dai nay 16n hon do dai ctia mép dai cia
ctra sd bat dbi xung thi khong can dén su cét ndo tai tit ca cac phia. Tuy nhién, khi sur
chénh léch nay nho hon mép dai cua cura sbi bat doi xtng thi sy cat duoc thuc hién. Bo
dai cat cuc dai, tirc 12 do dai ma béi sy cit cuc tiéu thu duogce bang véi su chénh léch
nay. Trudong hop can thiét su cit dén d6 dai cuc dai, tire 13, su cit cuc tiéu, ¢ thé dugc
thyc hién va su tang giam nhéit dinh cé thé duogc ap dung nhu minh hoa trén Fig.11a
hodic 10b. Nhu dugce minh hoa trén Fig.11a, sé budc nhit dinh c6 thé duoc yéu cau dé
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dam bao rang su gip nép doc theo cac dudng gip nép 1104, 1106 1a kha thi do thuc té
rang cac duong gip nép nay khong can phai thay dbi trong cac phuong 4n nhit dinh.
Do d6, s6 bugc nhat dinh nhu dugc bidu thi tai 1101 trén Fig.11a 13 cin thiét cho cira
s6 chuyén tiép phan tich tir 20 thanh 10ms nhung c6 nhiing buéc 13 khong can thiét
cho cira s6 chuyén tiép tir 20 thanh 5ms cua Fig.10b.

Tuy nhién, bugc 704 cd thé r& nhanh nhu dugc minh hoa béi 708. Su cét thanh
ngén hon d6 dai cuc dai dugc thuc hién trong budc 710 dan dén trang thai ctia Fig.11b.
Poan cira sb con lai phai dugc dién déy v6i céac sb khong va mot va, cu thé, phai duoc
xem xét dé chén céc sb khong tai diém bat dau va két thuc cia ctra sd duoc biu thi tai
cac doan 1131 va 1133 trong cac bude 712. Hon nita, viéc chén twong tmg sd 1 dé thu
duoc doan cao 1132 phai dugc thuc hién nhu dugc biéu thi tai 714 dé dam bao réng su
gép vao quanh cac diém gép nép 1104 va 1106 thuc su duoc tién hanh nhu dugc minh
hoa trén Fig.11b.

Do d6, sb luong sb khong ciia doan 1131 1 bang sb luong s6 khong lién ké
doan chdng 14p thir nhat 1130, s6 luong sé khong trong doan 1133 cta Fig.11b tuong
g voi s luong sb khong lién ké doan chong 14p thir hai 1134 cta Fig.11b. Sau d6
viéc gip nép voi ddu hidu 1135 quanh cac duong gap nép 1104 va cac hanh dong thuc
su 1106.

Maic du céc phuong an dugc uu tién da duoc mo ta voi do dai cua s6 40ms va
d6 dai bién dbi 20ms nhu ctra s6 dai, kich thudc khéi 10ms cho cac cira s6 trung gian
va kich thude khdi 5ms cho cira s ngdn, cin nhén manh rang kich thudc khéi hoic
ctra s6 khac c6 thé dugc ap dung. Hon nita, cin nhan manh ring sang ché ciing hitu ich
cho chi hai kich thudc khéi khac nhau nhung ba kich thuéc khdi khac nhau ciing duoc
vu tién dé c6 su sap xép rat t6t cac ham cira sd ngin cho su chuyén tiép, vi du, nhu
duoc thao lun chi tiét trong don PCT/EP2014/053287 thdo luan thém vé nhiéu doan
chdng lap, tirc 13, doan chong l4p gitra nhiéu hon hai cira s6 xay ra trong cac chudi trén
cac Fig. 15a va 15b hodc 14a va 14b.

Mic di, sang ché da duoc md ta trong ngit canh ciia cac so dd khéi trong d6 cac
khdi biéu dién cac thanh ph?ln cing thuc sy hoac logic, sang ché cling co thé duoc

thue hién béi phuong phap duoc thuc hién biang may tinh. Trong truong hop sau, cic
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khéi biéu dién cac bude phuong phéap tuong ung trong d6 cic budc nay c6 nghia 12 cac
chire nang dugc thue hién boi cac khdi phan cing theo logic hodc vat 1y.

Mic du mot vai khia canh da dugc md ta trong ngit canh cua thiét bi, r0 rang
rang cc khia canh nay ciing thé hién mo ta ctia phuong phép tuong tmg, trong d6 Kkhéi
hodc thiét bi twong tmg vi bude xtt I cia phuong phéap hodc dic diém cua bude xir 1y
cia phuong phap. Tuong tu, cac khia canh dugc mo td trong pham vi cua buébc
phuong phép ciing biéu dién sy mé ta ctia khéi hodc muc hozc déu hiéu twong ting cia
thiét bi twong tmg. Mot sb hodc tit ca cac budc phuong phap c6 thé duoc thuc hién boi
(hodc sir dung) thiét bi phin ctng, nhu vi du, bd vi xir Iy, may tinh c6 thé 1ap trinh
hoidc mach dién tir. Theo mot sb phuong an, mdt sb mot hodc nhiéu budc phuong phap
quan trong nhit c6 thé duoc thuc hién béi thiét bi nhu vay.

Cac tin hiéu duoc truyén hoac dugc ma hda theo sang ché ¢6 thé duge lvu trix
trén vat ghi Iuu trit k§ thuét sd hodc c6 thé dugc truyén trong mdi trudng truyén nhu
moi truong truyén khong day hodc mdi trudng truyén cé day nhu Internet.

Phu thudc vao cac yéu cau thyuc hién nhét dinh, cac phuong 4n cua sang ché c6
thé duoc thuc hién trong phén cting hodc trong phdn mém. Phuong 4n c6 thé duoc
thuc hién st dung vat luu tri s6, vi du, dia mém, DVD, Blu-ray, CD, ROM, PROM,
EPROM, EEPROM hodc bd nhé FLASH, c6 c4c tin hiéu diéu khién c6 thé doc duoc
bang dién tir duoc luu trir trén d6, ma két hop (hodc c6 thé két hop) véi hé thdng may
tinh c6 thé 14p trinh sao cho phuong phap twong tng duoc thuc hién. Do dé, vat ghi

Juu trit dang s6 c6 thé 1a may tinh co thé doc dugc.

Mot sé phuong an theo sang ché bao gdbm vt mang dit liéu c¢6 cac tin hi¢u diéu
khién c6 thé doc duoc bang dién tir, ma c6 kha ning két hop v6i hé théng may tinh co
thé 14p trinh, sao cho mét trong sb cac phurong phap dwge mo ta & day dwgc thuc hién.

N6i chung, cac phuong 4n cua sang ché cé thé duoc thuc hién nhu san phim
chuong trinh may tinh vi ma chuong trinh, ma chuong trinh c6 hiéu luc dé thuc hién
mot trong sd cac phuong phap khi san phdm churong trinh may tinh chay trén may tinh.

Vi du, mi chuong trinh c6 thé duoc luu trif trén vat mang cé thé doc duoc bang may.
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Céc phuong an khac bao gdm chuong trinh may tinh dé thuc hién mat trong s6
cac phuong phap dugc md ta & ddy, duoc luu trit trén vat mang c6 thé doc duoc bang
may.

Do d6, ndi cach khéc, phuong 4n cia phuong phap theo sang ché 1a chuong
trinh mAy tinh c6 mi chuong trinh dé thyc hién mét trong sé cac phuong phap duoc
mo ta & day, khi chuong trinh may tinh chay trén may tinh.

Do d6, phuong an khéc cia cac phuong phép theo sang ché 13, vat mang dit liéu
(hodc vat ghi luu trir khong tam thoi hodc vét ghi luu trir s6, hodc vat ghi c6 thé doc
duoc bing may tinh) gdm cé, da duoc ghi lai trén dé, chuong trinh may tinh dé thuc
hién mot trong sd cac phuong phap duoc md ta & day. Vat mang dit liéu, vat ghi luu
trit s6 hodc vat ghi dugc ghi lai thuong 1a httu hinh va/hodc khong tam thoi.

Do dé, phuong 4n nita cia phuong phap theo sang ché 13, dong dit liéu hozic
chudi cac tin hiéu biéu difn chuong trinh may tinh dé thuc hién mét trong sb cac
phuong phap dugc moé tad & day. Vi du, dong dir liéu hodc chudi cac tin hiéu c6 thé
duoc tao cAu hinh dé dugc truyén tai théng qua sy két ndi truyén thong dit lidu, vi du,
thong qua internet.

Phuong 4n khac gdm c6 phuong tién xir 1y, vi du may tinh, hodc thiét bi 16gic
lap trinh dugc, dugc tao cu hinh dé hoac dugc lam thich ung dé thuc hién mot trong
s6 cac phuong phéap duge mé ta & day.

Phuong 4n khic bao gdm may tinh ¢6 chuong trinh may tinh dugc cai dit trén
may tinh dé thuc hién mot trong s6 cac phuong phap duoc mb ta & day.

Phuong an khéc theo sang ché gém c6 thiét bi hoac hé théng duoc tao ciu hinh
dé truyén tai (vi du, bing dién tir hodc quang hoc) chuong trinh may tinh dé thuc hién
mdt trong s cac phuong phap duoc mé ta ¢ ddy dén bo nhan. Bo nhan cé thé 1a, vi du,
may tinh, thiét bi di dong, thiét bi nh¢ hodc twong tw. Thiét bi hodc hé thdng c6 thé, vi
du, bao gém may chu tép tin dé truyén tai chuong trinh may tinh dén bo nhan.

Theo mot sé phuong 4n, thiét bi 16gic 14p trinh duoc (vi du, mang cong lap trinh
dugc dang truong) co thé duoc sur dung dé thuc hién mot s6 hoac tht ca cac chirc nang
ctia cac phuong phéap duge mé ta & day. Trong mot s6 phuong an, mang cong lap trinh

duoc dang trudong c6 thé két hop véi bo vi xir Iy dé thuc hién mot trong sb cac phuong
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phap duoc mé ta & day. Thong thuong, cic phuong phép tét hon 1a duoc thuc hién béi
thiét bi phan ctmg bt ky.

Cac phuong an dugc md ta ¢ trén chi mang tinh minh hoa cho cdc nguyén ly
cta sang ché. Cén hiéu ring cac bién thé va bién ddi clia cac phuong 4n va cac chi tiét
duoc mo ta & day sé 1a rd rang ddi voi nguoi ¢ hiéu biét trong linh vurc k¥ thuat tuong
tng. Do d6, muc dich ciia sang ché chi bi gi¢i han béi pham vi cua cac diém yéu cau
bao ho sép dua ra dudi day va khong bi giéi han béi cac chi tiét cu thé dugce biéu dién

bang cach mo ta va giai thich cuia cac phuong &n ¢ day.
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YEU CAU BAO HO

1. Bo xur 1y dé xur 1y tin hi¢u &m thanh, bd xt 1y bao gém:

b phén tich dé suy ra tin hiéu diéu khién cira s tir tin hiéu 4m thanh biéu thi su
thay dbi tir ctra sb bat dbi xing thur nhét thanh cira s6 thtr hai hodc dé biéu thi su thay
d6i tir cira s6 thir ba thanh cira sb bat ddi ximg thir tu, trong d6 ctra s6 thir hai ngén hon
ctra sb bat déi ximg thir nhét, hodc trong d6 cira s6 thir ba ngén hon cira s6 bat ddi
xung thu tu;

ham dung cta sb dé dung cira sd thir hai str dung doan chong 1ap thir nhét cia
ctra s6 bat d6i xung thtr nhét, trong d6 ham dung cira s6 dugc tao cau hinh dé xac dinh
doan chdng 14p thi nhat clia cira sd thi hai st dung doan chdng lap thir nhit bi cit cia
cira sb bat dbi xung th nhét, hodc trong d6 ham dung cua sd duoc tao cAu hinh dé tinh
toan doan chdng l4p thir hai cta ctra sb thir ba sir dung doan chong 14p thir hai bi cat
ctia cira s bat ddi xung thi tu; va

bd tao ctra s6 dé ap dung cua s6 bat dbi xtng thir nhét va ctra sd thit hai hodc
ctra s thtr ba va cira s6 bat dbi xung thu tu dé thu duoc cac doan tin hiéu 4m thanh

duoc tao cira so.

2. Boxulytheo diém 1,

trong d6 cira sb bit d6i xtmg thtr nhit va cira s th hai 13 cac clra s6 phan tich
hoic trong d6 cira sd thtr ba va ctra s6 bat dbi xtmg thir tu 13 cac cira s6 téng hop,

trong d6 bo xir Iy con bao gdbm bd ma héa Am thanh dé xi 1y tiép cac mau dugc
tao cira s6 béi clra sO bét d6i xtng thi nhit va cira s6 tha hai, hodc trong dé bo xir 1y
con bao gdm bod cong chdng 14p dé cong chdng 14p cac mau duoc tao cira sd béi clra s

thir ba va ctra s6 bat dbi xtng thir tu.
3. BOxuly theo diém 1 hodc diém 2,

trong d6 ham dung ctra s6 duoc tao cdu hinh dé suy ra doan chdng 14p thir nhat

cua ctra sO thtr hai bang cach cat doan chong lap thir nhat cua ctra so bat doi xtrng thu
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nhit va bing cach ting din cudng do 4m thanh doan bi cit thu duoc bang cich cét
doan chdng 14p thir nhit cia ctra s6 bit ddi xung thir nhit, hoic

trong d6 ham dung cira s6 duoc tao cdu hinh d suy ra doan chdng 14p thir hai
clia cira s6 thtr ba bang cach cit doan chdng 14p thir hai cia cira sd bat dbi xtng thir tur
va bing cach giam din cuong do 4m thanh doan bi cit thu dugc bang cach cit doan

chdng 14p thi hai cua cira s6 bat dbi xtmg thi tu.

4. BOxirly theo diém 3,
trong d6 ham dung ctra s6 dwoc tao cdu hinh dé thuc hién phép ting dan cudng
d6 am thanh hodc giam dan cudng d6 4m thanh st dung ham ting dan cudng do 4m

thanh hinh sin hoic ham giam dan cudng dd 4m thanh hinh sin.

5. B xur Iy theo diém 3 hoic diém 4,
trong d6 ham dung ctra s6 dugc tao céu hinh dé tinh toan phép ting dan cuong
d6 4m thanh hodc giam din cudng d6 4m thanh sir dung doan chong ldp cla ctra s6

khac bit ky dugc str dung boi bo xir 1y

6.  Boxirly theo diém 5,
trong d6 ham dung cira s6 dugc tao cau hinh dé tinh toan phép ting dan cuong
d6 4m thanh hodc giam din cudng d6 am thanh st dung doan chdng 14p ngén nhét

trong so tat ca cac doan chong lap duoc su dung.

7. B0 xtr I theo diém bét ky trong sé cac diém trén, bd xtt Iy con bao gdm bd nhé
da duoc luu trit trén do, cho toe do léy mau nhét dinh, doan chéng lép tht nhét cua cira
sb bat d6i xtmg thtr nhét, doan chdng l4p thtr hai ctia cira sd bat ddi ximg thir nht va
doan chdng 1ap thir ba cho ctra sd tiép theo ngin hon cira s6 bat dbi xtng tht nhat,
trong d6 ham dung cira s6 duoc tao cau hinh dé:
truy hdi doan chdng l4p thir nhét cta cira s6 bat ddi xung thi nhat tir by nhé, dé

cit doan chdng 14p thir nhit cta ctra s6 bt dbi xung thir nhat dén do dai ngan hon do
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dai cua doan chéng lép thtr nhit cua cta sd bat d6i xting thu nhét dé thu dugc doan
chdng 14p thir nhit duoc cit,
dé truy hodi doan chong lap thir ba, va
dé nhan doan thtr nhét bi cit vdi doan chéng lép thtr ba dé tao ra doan chéng lép
thtr nhét cua cira s6 tht hai, hodc
trong d6 ham dung cira s6 duoc tao cdu hinh dé:
truy hdi doan chdng l4p thir hai ciia cira s6 bat dbi xing thir tur tir bd nho,
dé cét doan chdng 14p thu hai cia ctra s6 bat ddi xtng tha tu dén do dai
ngén hon d6 dai ciia doan chong 14p thi hai cia cira s6 bét dbi xtmg th tu dé thu duoc
phan chong 14p thir hai bi cit,
dé truy hoi doan chong 14p thi ba; va
dé nhan doan chdng 14p thtr hai bj cit véi doan chong l4p thir ba dé tao ra

doan chdng 14p thtr hai ctia cira sb thit ba.

8. B0 x1r 1y theo diém 7,
trong d6 bd nhd da dugce luu trir thém nita doan chong lap thur tu cua cua so6
chin tiép theo, cira s6 chén tiép theo c¢6 dO dai nam gitta do dai cta clra so6 bat doi

xtrng thtr nhat va do dai cia cua so tiép theo.

9.  Boxuly theo diém 8,

trong d6 ham dung ctra s6 duoc tao cAu hinh dé dung, phu thudc vao tin hiéu
diéu khién ctra sd, chudi bao g@)m ctra sO bat ddi xtng thir nhét, ctra s6 tht hai, cra )
bd sung duoc dung sir dung doan chdng l4p thi ba va doan chdng 14p thtr tu hodc chi
st dung doan chdng ldp thir ba, va cira s6 bo sung tiép theo sir dung doan chdng 1ap

thir ba va doan chdng 14p tht hai ctia cira sé bt ddi xing thir nhét.
10. B0 xu Iy theo diém bét ki trong s6 cac diém néu trén,

trong d6 ham dung cira s6 dugc tao cau hinh dé xé4c dinh doan chong lap thir

nhat cta clra s6 thtr hai str dung doan chong lap thir nhat bi cat cia ctra sO bat do1 xtiing

-30-



28917

thir nhét di bi cit dén d6 dai cua doan chong 14p thi hai clia cira s6 bat ddi xtng thir
nhét, hoic

dé x4c dinh doan chdng l4p tht hai cua cira sb tht ba sir dung doan chong lap
thtr hai cta cira sd bat ddi xung tht tu bi cit dén do dai ctia doan chdng 1ap thir nhat

cua ctra sO bat doi xting thir tu.

11. BO xir 1y theo diém bat ki trong sb cac diém néu trén,

trong d6 ham dung ctra s6 duoc tao cAu hinh dé x4c dinh ctra sb tht hai st dung
doan chong 14p thu nhét cia ctra s6 thi hai va doan chdng 14p thir hai cua cira s6 thir
hai tuong tmg v&i doan chdng l4p thtr nhét cua cira s tiép theo dimg sau ctra s6 thir
hai, hodc

trong d6 ham dung cura s6 duoc tao cdu hinh dé dung ctra s6 thir ba béng cach
sir dung doan chdng l4p thir nhit ctia cira sd thi ba twong ting véi doan chdng 14p thir

hai ctia ctra s0 ti€p theo ding trude cira sO thir ba.

12. B xu Iy theo diém bat ki trong s6 cac diém néu trén,

trong d6 ham dung ctra s6 dugc tao chu hinh dé cit doan chf“mg lép thtr nhét cia
ctra sO bat ddi xtmg thtr nhét hodc doan chdng 14p thr hai ciia clra sd bat dbi xtmg thir
tu dén do dai cat ngén hon hoidc béng do dai ctra sb cua cira s6 thtr hai hoic tht ba nho
hon do dai cua doan chdng 14p thir nhit cia cira sb tiép theo dung sau cira sd thir hai

hodc do dai ciia doan chong 1ap tht hai cta ctra so ti€p theo ding trudce cira s6 thir ba.

13.  Bo xt Iy theo diém 12,

trong d6, khi do dai cit nho hon do dai ctra s6 nhé hon do dai clia doan chong
1ap thtr nhét cua cta sb tiép theo hodc doan chong 1ap tht hai ciia cira s6, ham dung
clra sd duoc tao cdu hinh dé cheén cac sb khong trudc hodc sau cac doan chéng lép thir
nhit va thir hai cta ctra s6 thir hai hodc thir ba, va trong dé ham dung cira s6 con duge
tao cAu hinh dé chén mot sb luong tri s6 "1" gifta cac doan chéng lép thtr nhit va tha

hai cua ctra so thir hai hoac ctra so thir ba.
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14. B0 xur 1y theo diém bat ky trong sb cac diém néu trén,

trong d6 cira s6 bat ddi xtimg thir nhit c6 doan chdng 14p thtr nhét, doan chéng
14p tht hai, phén tri sé cao thi nhat nim gitta doan chong l4p thi nhét va tht hai va
phan tri s6 thap thtr hai ding sau doan chdng 14p thtr hai, trong d6 cac tri s trong phan
tri s6 cao 16n hon 0.9 va céc tri sb trong phén tri s thép nhoé hon 0,1, va

trong d6 do dai ciia doan chdng l4p thir hai nhé hon do dai ctia doan chdng l4p
thir nhat.
15.  BO xit 1y theo diém bat ky trong sé cac diém néu trén, ma duoc tao cau hinh dé
hoat dong tai nhiéu toc d6 14y mau khac nhau, va

trong d6 bd xur 1y duoc tao cdu hinh dé luu trir, cho mdi tée d6 ldy mau, cac
doan chong 14p tht nhét va thtr hai cia cira s6 bit dbi xtmg thir nhit hodc thir tw, doan
chdng 14p d6i xung ciia cira sb tiép theo, va doan chdng 14p ddi xing tiép theo ctia cira
s6 chin tiép theo ngdn hon cira s6 tiép theo; va

trong d6 doan chong 14p ddi xtng va doan chdng 14p ddi xung tiép theo dugc
luu trit chi nhu doan ting 1én hodc doan giam xudng, va trong d6 ham dung cira 56
duoc tao cdu hinh dé suy ra doan giam Xuéng hodc tang 1én tir doan tang 1én hodc gidm

xudng duoc luu trit bang cac phép toan sb hoc hoic logic.

16.  BO xt 1y theo diém bt ki trong s6 céc diém néu trén,

trong d6 ctra sb bt ddi xung thi nhit duoc tao cdu hinh dé do dai bién ddi 1a
20ms, trong d6 ham dung ctra s6 dugc tao cdu hinh @ st dung thém céc clra s6 tiép
theo dé d6 dai bién ddi 1a 10ms hodc 5ms, va

trong d6 cira s6 thtr hai 13 cira s6 chuyén tiép tir 6 dai bién d6i 20ms thanh do
dai bién dbi 10ms hodc 5ms, hoic

trong d6 ctra s6 bat déi ximg thir tu dugc tao cdu hinh dé do dai bién ddi 1a
20ms, va trong d6 cira s thi ba 1a ctra s6 chuyén tiép tir o dai bién d6i Sms thanh

20ms hodc tir o dai bién ddi 10ms thanh 20ms.

17.  Phuong phap xu 1y tin hi€u am thanh, phuong phép bao gbm cac budc:
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suy ra tin hi¢u diéu khién cira s6 tir tin hiéu Am thanh biéu thi su thay ddi tir ctra
s6 bat dbi xtmg thtr nhat thanh cira s6 thtr hai hodc dé biéu thi sy thay ddi tir cira s6 thu
ba thanh ctra s& bit dbi xung th tu, trong d6 cira sd thir hai ngén hon ctra s6 bat ddi
xung thtr nhat, hodc trong d6 cira s6 thir ba ngin hon ctra sd bat dbi xtng thir tur;

dung cira sb thir hai sir dung doan chdng 14p thir nhat ciia cira s6 bat ddi xing
thir nhét, trong d6 budc dung cira sé thi hai bao gdbm x4c dinh doan chdng 14p thu nhét
ctia cira s6 thtr hai str dung doan chdng 14p thir nhit bi cit clia cira s6 bat ddi xtng tha
nhit, hodc trong d6 bude dung cira sb thir hai bao gom tinh todn doan chdng lap thir
hai cua cira sé thu ba sit dung doan chdng Iap thi hai bi cit clia cira sd bat dbi xing
thr tu; va

ap dung cira s6 bat dbi xung thir nhét va cira s6 thir hai hoic cira s6 thir ba va

ctra sb bat d6i xung thir tu dé thu duoc cac doan tin hiéu 4m thanh duoc tao cira $6.
18. Vit ghi c6 thé doc dugc bang may tinh bao gdbm chuong trinh may tinh dé thuc

hién phuong phap theo diém 17, khi chuong trinh may tinh chay trén may tinh hoic bd

xu ly.
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