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NHAN DANG DUONG CONG TIN HIEU THEO CACH
TIp CAN XU LY ANH MOT cHIBU

LB TV THANH
Vign Dién tlr va Tin hoc
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1. Duidmg cong tin higu

Chiting ta cé thé coi tfn higu (signal) 1A mét dai lreng vit Iy mang tin. Ching han nhi tin
higu 8m thanh 1a téc ddng cda &p suft khéng khf 1én tai ching ta. Tin higu dwge do bling d§ lén
cla dai lrong mang tin, 46 1a bién d6 cia tfn higu. Bién 48 bién d&i theo thei gian, khi bidu di¥n
trén hé tryc toa 43 bién A8 - thi gian ta nhin dwge hinh dnh mét dwdrng cong don tri.

M@t trong nhitng phwong phép chuyén ddi tir tin higu lién tyc sang tfn hidu 88 héa 1A 1dy
miu. Khi 46, dwdng cong tfn hidu dwee bidu thj bdi mét diy 88 cé thiv ty, sip xép theo thir ty
nhén vdo. M8i gid trj 88 d6 1a gid trj bién d$ cla tin hidu va tao nén mét diém cia dwdrmg cong.

Néu coi duwdmg cong tin hidu 1a mdt bidn theo thoi gian y(t), thi mdt didm cda dudmg cong
8§ c6 toa dd (to, y(to)) trong hé toa dd bién dd - thoi gian, Do viée 1dy miu duge tign hanh theo
nhitng quing th¥i gian céch d8u, nén cé thé khéng clin quan tim téi bidn thoi gian, De viy ta
nhin dwge dnh mt chigu nhw trén hinh 1.
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Hinh 1. Anh cda mét dwdng cong tin hidu

2. Whén dang dudng cong tin higu

Nhén dgng déng didu dudng cong dwge chia thanh ba giai dogn. Giai dogn thi nhdt 1a chia
dwdng cong thanh cdc dogn co sdr. Giai doan tidp sau 1A nhin dang ting dogn co s&. VA cudi
cling 1d xem xét vide b8 trf lin lwgt céc doan co s&r trwée sau nhau, Nhu viy giai doan thi hai
1a giai dogn ft phy thudc vao tirng bAi todn nhin dang cu thd hon cd. D6 ciing 12 nhiing vén 48
dwoc quan thm gidi quydt & day.

Triéc hét ching ta ligt ké ra cdc dang dudmg cong co 8& nhw trinh biy trén hinh 2. Dinh
séng (picks) thwdmg dwee quan vdm trong cdc bai todn nhin dang hon cd. Hinh 3 cho céc yéu ciu
vé 4§ déc dinh séng, vA chc dangg dinh séng dwge cho trén hinh 4. Thye ra, cde dang dinh séng cé
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¢hé dwoe chia nhéd hon dé nhan dwec cée doan co sé, nhung nhidu khi ching dwge xem xét nhw
mdt yéu t& co bin dé nhén dang.
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a) bing b) déu c) Idi d) 16m ¢) dinh
Hinh 2. Céc dang doan dwdng cong co s&

~ ~

a) thip b) trung binh ¢) cao
Hinh 3. Céc yéu cBu vé dé déc dinh séng

A MM S\

a) trdn b) nhon c) ché (ring cwa) d) bing
Hinh 4. Céc dang dinh séng

1}

D& dang nhén thfy ring cdn thidu cdc dang doan dwdng cong d8i xérng véi cde dopn trén
hinh 2 qua céc tryc toa 48, VA nhin xét 46 ciing diing véi cdc dang dinh séng. Tuy v&y, sau nhy
88 thly rdng ching ciing dwge xt Iy mét céch "d8i ximng".

Vigc chia 44 d8c dinh séng lam ba mtc ciing cin dwgce trao d8i. Néi mét chch t8ng quit
hon, 1a cé thé quan thm téi cdc 4 nghiéng khdc nhau cda dwdmg cong. T&t nhién, ching cé thé
dwee chia t mi lim nhidu méc hon, Nhung dfdu co bdn 1A cin phdi ddp &ng cdc yéu cBu nhin
dgng. Néu dwdng cong dwge nh§n dang bling mit, thi chia ba mée nhuw trén hinh 3 khéng phai Ia
khéng cé 1y. Tuy nhién phwong phép cia chiing ta sé khéng phy thudc vao 88 mite ckn chia.

Vige dwa ra chc doan co s& nhw trén rd ring dya vio trye gide. Tuy nhién ching dd 48 téi

tao moi dogn dudng cong. Nhitng Iy lugn v8 vAn 8 ndy 1A co s& 4€ phén chia dwdmg cong, mi
khéng dwgc quan tdm & diy.

Il - K¢ THUAT XU LY ANH MOT CHIBU BE NHAN DANG

1. Nguyén tdc xit Iy

Gid st ring tin hifu dwee 18y mAu véi chu ki T, bling phwong phép ldy miu trung binh
trong khodng th¥i gian 6. Bling céch d6, qué trinh bién thién theo th¥i gian cia tin higu 8 tpo
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nén mot day ai.

Néu tin higu dwoc bidu difn bing bidn y(t), qua qud trinh 1y méu sé thu nh§n duge:

yi(t) = h(t)y(t) (1)

Ma & ddy, A(t) 1A b m bid thj tdc ddng cda qud trinh 1y mu 1én tin higu y(¢). Theo cdch ldy
mfu trén, ham h(t) 1 haim c8ng:

1 te (kT = 5 kTu+ § k=1,2,..

1
h(t) = =Tlg(t) =
() = 5Tl (¢) {o cdc gid trj ¢ khdc

Khi dé diy 88 thu dwec 1A

{yk/yk = h(kﬁn)y(kTM); k=12, } (2)

Ti diy s8 (2), dé 1am xuflt hign méi lién hé gitra ddy ndy véi ddng didu dwdng cong do né tao
nén, ching ta cin phén tfch sw bién d&i vé bidn dé gitra cde phfin tik cda diy. Sw phén tich cé thé
thwe hign véi mét nhém didm véi 88 didm t8i thidu 1A 2. Nhing nhém lign tidp nhau 6 thé 18y
tring nhau mét 88 didm, tuy vly phdi tdn tai {t nh&t mét didm khdc nhau, néu khdng vige chia
nhém 8é mét ¥ nghia,

Gid st tir nhém thie k gdm cde Aidm ky, kg, ..., kyy ta phin tich ra mét gid tri Ay, Nghia 12
ttr m didm cda dnh ban dBu ta dwa v& mat didm cla dnh méi, véi muc dich thd hidn sy bidn d8i
cla dnh ban diu. Ta goi d6 14 4nh xa f tir nhém m didm sang mét &8 thye, Vin d@ tidp theo 12
khdo st cdc gid trj méi nhin dwoe,

2. Céc d¥c didm k§ thuat

Truwée hét ciin xde djnh trong nhitng trwdng hop ndo ¢é thé 4p dung dwge phwong phép da
néu. D6 chinh 1a didu kign t3n tai cda ki thuft xi 1y trong thye té.

Mét chch trye quan, d& ddng thily ring, néu chon 88 a qud 1én, thl sé cé nhitng bidn thién
nhd cia dudrng cong chdc chin bj bd qua. Vay cin phdi chi ra dwge 88 m sao cho ting véi né, moi
bidn d8i trén dnh véi vin 88 dwge quan tdm t8i da 1A F,,., déu dwoe ghi nhan.

Ménh dé 1. S8 my,,,., dwee xdc djnh béi cdng thire

1
Muar < ETm Foz (3)

Chttng minh: Khi nhém cdc di€m lai thainh cdc nhém gdbm m didm, vé hinh chung chu k¥
I8y miu di bj ting lén m lin. Lic d6, tir m diém ban diu chi tao dwge ra mét gid trj dé khio
sat. Mt khdc, theo djnh Iy Shannon v& 18y miu, 4 khéng mft théng tin vé tin higu véi thn 88
t8i da 1A Fyae, thl thn 88 1y miu phdi 1én hon hai lin F,... Do vy suy ra:

1
Minaz-Fm 2 2Fpue = Mz < E’Tm Frnaz.

T ménh d@ trén ¢ thé rdt ra hai nhén xét. Thir nh&t 13 chl cé thé 4p dyung ky thuftexd
1y khi ldy mAu véi thn 88 16n t:on nhigu 15n tin 88 Shannon, dé 1A nhikng trudng hop 4p dung
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t8t nh&t. Thir hai 1A do cdch cadng minh, cde nhom m di€m dwge xem 1 téch nhau; trwdmg hep
cde nhém lien nhau cé tring nhun mét 88 diém, dé dang nh§n thfy khi d6 My bidu thj cho 88
didm khéng tring gifva céc nhém. Diéu dé cé nghia 13 cé thé ép dung dwge k§ thubt xi Iy cho
moi dwdng cong tin higu ma ta ¢6 thé 18y miu dwge.

Sai 88 ghy ra két qud nhin dang sai dwgc tgo ra tir hai ngudn, Thit nh&t 1A sai &8 sinh ra
. do 1y mAu. VA sau dé IA sai 88 tgo ra bédi dnh xp f, md thye chft ndm & chd chon 88 m v cée
ngwéng.

Sai 88 do 1dy mAu &é 12 tly ¥ bé khi ta chon ty 1§ gifra thdi gian 1y miu 8 va chu ky 1dy
miu Ty, hop ly (xem [5]). Do viy, & diy ta chl tip trung vio sai 88 do chinh énh xa f gly ra.

Ménh d8 2. Chl ¢ thé nhin dang ding mét dogn dudng cong co 8& khi ¢6 thé nhém cée
dim tao nén doan dé thanh {t nhdt hai nhém, véi dé th ml khéng qud F, = 1/7),.

Chitng minh: Gid stk chi ¢6 thd nhém cdc didm tao nén doan co s¢ thinh mét nhé. Khi dé
dogn dwdng cong twong dwong mét doan thing vi véi mét gid trj cda £ 12 fo chi xde dinh duwe:

- Duwerng cong di ngang néu f, =0,
- Duwdrng cong di 1én néu fy >0,
= Dwdmng cong di xudng néu f, < 0,

Nhung mit khde, chl xde dinh dwge dudmg cong la 181 hay 16m khi cé t8i thidu hai gid tr|
cda f trén doqn dé. Viy phdi nhém dwge ft nhdt thinh hai nhém cde di€m trén dogn d6 mél
phén bidt dwoe dé 1a doan thing hay 151 hofe lam,

Nhw viy, dé khio a4t nhitng thay d8i nhéd cda dwéng cong, cin phdi chia nhéd cé¢ nhém ra.
Gidi han eda vide chia 1hé 1d & mdi nhém phdi tdu tai it nhdt mdt diém khéng thude vio nhém
tiép sau. Né&i cdch khdc 1a bj chiin béi khd ning 1dy miu. Ta biet mic ti mi dat dwee cda vige
1y miu khéng vuet qué £, do viiy mire th mi cda phwong phép cling khéng qué F,,.

Nhuw viy, véi ménh 46 2 ¢6 thd khdng dinh ring nhitng bién d8i cda dwdng cong véi thin 88
nhd hon F, d8u ¢6 thé chon 38 m dé nhin dang ding cde doan co sd. Trong trwdng hgp ndy, 88
m dwrge coi 1A 88 didm khéng tring nhau giia hai nhém lién tiép nhau. S8 m 1én nhét, ky higu 13
Mmae dwge xde dinh bdi céng thive (3). :

III - PHUONG PHAP DELTA

| Nh&m duva ra mét vf dy vé k§ thuft xid If, ching ta chon phwong phép Delta. Céc énh X3
dwge xiy dyng nhw sau:

k
fa= m—i'; Z;(yk' - Yk,) (4)

Tir gid trj thye cda f, chon cdc gid tri ngwong ngy, ngy, ... véi ngiyy > ng; 4¢ xée dinh ﬁnl{'
xg f1 theo quy tdc: :
i ngi-1 £ fa<ng

Ji=< 0 |fl<ng (8)
t =ngi-y 2 fa > -ng
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vi f=f1.fa

RS rang phép bién d8i ndy dya vdo 49 chénh vé bién d8 cda cdc didm trén dwdng cong dé
1am 19 ra méi lién h¢ véi ddng digu dwdmg cong, nén ta goi tén phuwong phép ndy 1a phwong phép
Delta. Phép bién d8i ndy phy thudc vdo yéu chu nhin dang tirng dwdng cong trong thyc té théng
qua vigc chon cdc nguwdng ng;. Gid s ¢é thé chon dwoc cée gid trj ngwdng thich hop va xdc djnh
dwege 88 m hop 1y, ta cé:

Mé¢nh dé 3. T8n tai méi quan h§ mdt mét gitka cdc dang doan dwdmg cong co s& v 46 déc
dinh séng véi phép bidn déi Delta,

Chitng minh: Ta 88 chitng minh sy t3n tai bing cdch chi ra chinh mé&i quan hé dé. Véi che
doan co sé ta théy:

a) bdng: f=0;

b) déu: f =1 = const,;
¢) I8i: f don digu gidm;
d) 16m: f don digu téng;
e) dinh : f 48 ddu.

Céc d§ déc dinh séng cin dwge xem xét cfn thén hon. Trén hinh 3, d8 dée dinh séng dwee
chia lam ba mifc c&n ctr vdo d§ d8c sudn séng. Néu trong trudmg hep ndo ddy, cin quan tim téi
bién d§ cla dinh séng chi khdng phdi d8 nghiéng swim séng, thl rd rang khéng cin 4p dyng k¥
thudt xir Iy. Do viy, méi quan h§ gifra cdc 4§ d8c dinh séng véi nh xa f 88 1a:

/ 48i ddu (dinh séng) vA 3|fi| > ¢ = const.

Néu ¢6 ba d d8c dinh séng khéc nhau, thi cin chon ba hing 88 ¢;,c; vi ca. Tuy nhién, khi
dinh séng léch, hai sudm séng ¢é dé déc khdc nhau, c6 thé d8 ra tidu chufn riéng cho tlrng swém
séng. Hinh 5 m8 td ddng cda ham f cho trudmg hop nay.

Chiing ta d& dang ching minh ring cdc dang chi ra & trén cda hAm f 1A khang tring nhau,
Diéu dé tao ra méi quan h§ mét mét giiva déng di¢u dwdng cong vi dang cia him f.

| \F | F _ \
Dinh vue Dihh caa dirh fhcj;b Drnh léch
11>, 1,156 16158 Wl > G ; 1640 56,
[3' 61.
@it .« ? £ 6199 , k 3

3 “’ b |

Hinh 5. Ham f véi cdc 49 d8c dinh séng khdc nhau.

Ton tgi hai vin d8 ma ta phdi gidi quydt khi chon ngwéng. Mgt 1a chon bao nhidu ngudng.
Hai 1a gid trj nguéng bing bao nhidu. Hai vn d% ndy lién quan t&i nhau vd phy thude vio yéu -
ciu nhén dang. 7 ‘

Pd gidi quydt hai vEn d8 trén, trwée hét phai xem xét ¥ nghia cia ngudng. Xuflt phét i
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(4) va (8), ro rang mét ngwéng cho biét d§ bién thién vé bign 4§ cla doan dwdng cong & mite 48
ndo. D§ bién ‘hién ndy lién quan téi 4§ nghiéng cda dudng cong. Chia nguwéng chinh 14 chia 48
nghidng cda dudmg cong thanh cdc mée khéc nhau. Véi vige chia nguéng, thay cho vife chi nhén
deng 5 dang dogn dudng cong co & thanh nhén dang mét t4p 1én hon nhidu,

+ Cédc gid trj ngudmg dwoc chon cln ctt vdo 4§ nghidng gidi han cho ting 16p. Giél han ndy
thudng 13 nhitng gid trj thye nghigm. Gid s dwdng cong dwge vé theo mét ty 1§ quen thude gilva
bidn d§ va th&i gian, Khi dé gid trj ngudmg eé ty 1§ véi sina (a 1a gée nghibng gisi hgn).

Ménh & 4. 88 lwgng ngwdng bing 88 cde géc nghiéng gidi han dd 4d ddp ng mol yéu chu
nhin dang véi cée gid trj ngudng dwoce tinh bing: ng; = m.tgay, a géc nghidng téi han the i

IV - KT LUAN

Nhén dgng dwdng cong tin hifu bing ky thufit xit Iy dnh cho phép phéi hep gitta k§ thuft
xik 1y 88 ligu 88 véi nhn dang dya trén tri thire. D6 13 mét huéng nhan dang ngdy chng cé nhidu
tng dyng thwe t& Dic bidt 1a vide ty ddng héa che qué trinh nhén dang trude ddy dwge thye
hign béi con ngudi,

DE 4p dyng <6 két qud ki thufit ndy, ngodi vige chit ¢ téi cle két qua d& néu, cdn ciin phai
quan t&m t&i nhirng yéu ciu nhin dang cy thé, trong dé cé nhirng tri thitc kinh nghi¢m. Tuy viy,
vin c6 nhiing ki thugt cé thd khdi quit héa cho'mét hay mot s8 16p dwdng cong nhuw vide chon
88 m, chon géc nghiéng giéi han. . ;

Thye té k§ thuft xi Iy dwge xdy dyng trén co s& phéng theo qué trinh nhgn deng bing
mit. Do vy chic chdn cn ¢4 nhitng buée nghidn citu tiép tyc 48 khai thée dwge nhiing wu didm
cia né, md nhitng két qud trinh bdy & diy méi chl 1A buée diu. Ta hy vong ring diy #8 1A mft
k§ thuft cé nhidu tng dyng dé nhén dang dwdng cong tin hidu trong twong lai.

v
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