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DAC TiNH CHUNG CUA CAC PHWYONG PHAP SO TRONG TRUYEN TIN
THE GENERAL CHARACTERISTIC OF DIGITAL METHODS IN INFORMATION
TRANSMISSION
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Tém tat:

Phuwong phap sé trong truyen tin la mot phwong phap hién dai va ngay cang phat trién béi
nhing dac tinh noi troi ctia né. Pé co thé truyén tin bang phwo'ng phéap sb, ngudn tin can truyén
phéi duoc s6 hda. Luong tir hoa tin hidu la mot khdu quan trong cla qué trinh nay. Chét luong va
toc d6 ctia hé thong truyén tin phu thude rét nhiéu vao khau lurong tir hoa tin hiéu. Nguwoi ta thuong
dung tri phuwong sai (RMS) cda qua trinh gan mic, hay con dwoc goi la tap am lugng toe de danh
gia hé théng truyén tin. Bai bao nay da chirng minh gié tri dé phu thuéc nhuw thé nao vao sé murc va
gia tri bude luong tir.

Abstract:

A Digital method in information transmission is a modern method with dynamic expansion,
because of its outstanding characteristics. To apply the digital method in transmition, the orginal
information has to be changed to digital form (digital signal). The most important step of digital
processing is signal quantization, which determines quality and speed of transmition by system.
The RMS (Rate Means Squere) is useful to evaluate the system by approximating a level of
quantization. This paper presents the relaction among RMS and number of steps or number of
level of quantization.

Khoa hoc va ky thuét ngay nay, dac trung boi sb lugng va do phtrc tap ngay cang tang
cuia cac cong trinh nghién ctru, cac dv thao, dan dén sy gia tang vé khdi lugng cac nguén tin. Bai
toan truyen s6 lwong tin ngay cang I&n dwoc giai quyét bang con duong hién dai hda cac hé thong
truyén tin s8n c6 va phat trién cac hé théng mai, dac biét cac hé thong truyen tin dai réng va truyen
tin vé tinh. Truyén tin bang vé tinh ngay nay la dang truyén tin quéc t& va ndi dia co ban nhét.
Truyén tin dudi dang sb da nang cao chat lwgng va khang dinh tinh tréi ciia phwong phap nay
trong nguyén téc thiét 1ap cac hé théng vé tuyén dién. Nhirng tinh troi do la:

- Trong céc hé théng truyén tin s, cac thuat toan tinh toan dwa trén cac thuat toan logic “va”,
“ho&c”, “phl dinh” va céc té hop cla ching ( and, or, nand, nor)... . Vi vay nhitng phép bién dbi
quan trong trong bién dbi théng tin va tin hiéu nhw rdi rac héa, luong ti héa, ma héa, ghép va
phan kénh, loc déu duoc thyc hién voi do chinh xac cao. Bac tinh nay dam bao kha nang thyc
hién mém méng cac thiét bj sb, xtr dung cac vi mach tich ho'p cao, cac mach vi x& ly mirc d6 toi
thiéu hay mrc do cao, cac thiét bi tich nap théng tin .

- Suw kém nhay cam cua cac kénh sb truéc hién twong tich 16i (méo) trong truyén dan nho
kha nang lwong to thi cép (téi lwong tir) cac chudi bit.

- Hién thuc hdéa cac phwong phap va nguyén tdc nang cao cac tinh chéng nhiéu cia hé
théng, dac biét s dung cac ma chéng nhiéu tét, d6 la cac qua trinh gia ngau nhién PRN (Psedo
Random Noise).

- Str dung cac thuat toan, cac thiét bi xt ly sb tin hiéu, cac mach loc sb, tim ra hang loat cac
thuat toan tinh nhanh nhw Fourie. Tinh van nang va dd chinh xac cao da tré thanh lgi ich st dung
clia phwong phap.

- Tinh van nang cta céch biéu dién tin w(c)
dwéi dang sb cho phép st dung cung mot
dang kénh truyén cho rat nhiéu tin c6 dang
tw nhién khac nhau nhuw: dién thoai, truyén
hinh, phat thanh, sé liéu, Iénh diéu khién ..
dbng thei dadm bao tw déng héa xir ly théng
tin trong cung mot hé théng may tinh hiéu
xuét cao.

Cubi cung, cho thdy trong cac hé
théng truyén tin sb nguoi ta thuo’ng st —C, =
dung céac dang diéu bién xung & giai doan
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Hinh 1. Mé hinh xéc xuét trong quéd
trinh lwong tr héa tin hiéu.
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dau nhu: Xung ma PCM, xung ma vi sai DPCM, hay d&c biét gan day nhat: xung ma vi sai thich
&ng ADPCM [1,2].

Qua phan tich trén cho thdy, mét trong nhirng khau cdn ban trong cac hé thdng truyén tin s
Ia khau bién dbi twong tw - sb. O’ khau nay cé hai buéc chinh 1a rdi rac hoa tin hiéu thanh tap hop
cac mau va luwong ti héa bién dé cac mau d6 theo mirc. Qua trinh ldy mau (roi rac héa tin hiéu)
dwoc thwe hién dua trén tiéu chudn Nyquit. D& di sau hon vé khai niém lwong tr héa, ma cu thé 1a
tim ra biéu thirc tinh gia tri trung binh nhan cla sai sb bwéc lwong tlr, ngudi ta gia thiét tri cac mau
can lwong ter ca tin truyén s(¢), nam trong mién (—¢,,,6, ) v&i mat dé xac xuat w(g) nhuw trong
hinh v& H.1. Qu4 trinh lwong t& hda dwoc tién hanh nhw sau: toan boé mién gia tri cla cac mau
dwoc chia thanh L mdrc lwgng tlr. Thong thwdng s6 mirc dwoc xac dinh L =2", n-bac cliama
nhi phan, hay do dai tv ma. Néu tai thoi diém ¢, tin co gia tri ¢, = ¢(#,) va ndm trong khoang (7;-
AG, 12,1, +Ag,[2), s& tiép nhan gia tri 7. Pwong nhién, gia tri sai so tire thoi (sai s6 lwgng tr)
g, = (¢, —r) cogia ti cuc dai bang Ag, /2. Tuy nhién day chi la gia tri htru han. Gia tri day dd hon
la phwong sai clia tap &m lwong t&r & mirc thiyr i :
o2
ol = [ (5,—n)w(g)ds =1/12w(r)A (0.1)
—G;/2
Trong khodng Ag;, nguoi ta da coi w(¢g)=constant , tbng gia tri phwong sai clia toan bd qua trinh
lwgng t& dwoc tinh bang:

R R Agiz
o} =§1/12w(};)Agi =ZI: 5P
O day p, =w(r,)Ag,. Néu qua trinh lwong tor 1a déu, hay con goi 1a tuyén tinh, nghia la
Ag; = constant = Ag

(0.2)
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Trong trwérng hop lwong tir khéng déu, can chon dung mirc bwédc lwong té phu thudc vao
ludt phan bb xac xudt w(c). Tw ban chat vat ly cla phwong phap tiém can cho thdy, khi
w(g) tang thi nhat thiét bwéc lwong tir Ag can gidm va nguoc lai. Diéu nay dan dén, thuong gia
tri tin tic dwoc truyén co sai sd tdng nho va rét it trwdng hop sai sé tdng 1on, két qua Ia sai s Ion
it c6 kha nang nhét. Trong cdng trinh [3], nguei ta chi ra rang, cach lugng t& téi wu dam bao sai sb

nhé nhét:

3
Sm Sm
Orun=| [ AIWS)ds | 120 [ ¢ w(5)ds (0.4)

Cach phan Budc luongter téi u’u_gAgi theo quy luat phan bd xac xuat w(¢) dwoc xac dinh:
Sm

AG; o = I Im(g)dg I LYIw(S) (0.5)

Mach nén Mach lwong te Mach dan
X A
— \ > _'_,; > K?”h_ > = —
truyén tin

Hinh 2. So' do chikc niing co ciu lwong tir t6i wu
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Nhu vay, cach phan budc luong tr Ag, tré thanh tdi wu, khi mat do phan bd xac xuét

w(c) cé tinh chat déu. Hién thwe héa ky thuat lwgng tir hoa khéng déu rét phire tap, vi thé dé thyc
hién lwong tr hda khdng déu (tbi wu) ngwdi ta tién hanh theo so d6 dac biét nhw trén hinh vé H. 2.

Mach nén |a mét phan t&r phi tuyén, cé nhiém vu nén ving déng cla tin can lwong to, khi do
& clra ra tin sau nén sé co quy luat bién ddi déu hodc gan déu. Pac tinh bién d6 clia mach dan la
dao ngwgc clia mach nén va thong thwdng ching cé dang logarit va nghich dao logarit (dwong diet
nét trén hinh 2).
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