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Sayical Haberfegme

PCM cistemi Grnegi

Orijinal not: Ders-2pdf

UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

1

— Ornek
Asadidaki sekilde gdrilen sistemin girisine x(t) = cos(2mfpt) isareti uygulanmaktadir.
Ornekleme periyodu Ts = 126 ve
1, O0stsTg2
n(e) = : sl
0, Diger

olarak verilmektedir. Kuvantalayicinin giris-gikis bagintisi asagida verilmistir.

—, =12 = xp(6) £ -0,6

~0,5, —0,6 < x5(t) = 0,1
Xq(t) = P

0,5 0,1<xy(t) =06

1, 0,6 <xp(t)=1,2

Kodlayicr (=1), (=0,5), (0,5), (1) geunliklerini sirasiyla 00, 01,10 ve 11 ile kodlamaktadir. Darbe
Uretici O ve 1 bitleri igin sirasiyla =SV ve +5V genlikli tam dikddrtgen darbeler Uretmektedir.

a) xp(t) ve x4(6)'yi [0, To] aralidinda ciziniz

b) y(O)yi
0 fo =1 kHz ise iletim hizini ve min kanal BG'sini bulunuz

xs(6) xp () xq(6) xc(6) [ Darbe

x(6) —(X—>  h(e) kuantalayici kodlayici bretici 1 y(®)
Uretici
DUz tepeli
drnekleme isareti
> . 0(t—nTs)
xq(t)
"
1 — -
10 ! : DUzgin olmayan
05 i ! kuantalayici
-1,2 -0,6 \ \ w
‘ * ‘ : > xp(t)
[ [ o1 [0,1 0,6 1,2
| I |
. 00
-1
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Sayical Haberlegme
n(e) S bnanbabhy i L5 s\ layta 3 D.*:':::“g{ —
x&) xs(Q Pty N x (€] 30
Sabepstt
5 Sle -nTs) o)
orijinal gizim, s. 2
xs() = x(t)- ) 8(t—nTs)= > x(nTs)8(t—nT)
n n
xp(t) = xs(t) x h(€) = Zx(st)h(t —nTs)
n
xg(€) = qu(nTs)h(t— nTs)
n
Ts = L) bir periyod boyunca 12 Srnek var
*T12f 12 period 20y
x(nTs) = cos(2mfo nTs) = cos (27Tf n 1 ) = cos (Vm>
i O °" 12k 6
n| O 1 2 3 aq 5 6 7 8 a 10 1 12
x(nTs) | 1 0,82 0,5 0 -05 -0,8% -1 -0,8% -0,5 0 0S 087 1
XQ(VITS) 1 1 05 -0S5 -05 -1 -1 -1 -05 -0,5 0,5 1 1
kod | 1 1 10 o1 (0] 00 00 00 o1 01 10 1 1

x(6)
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orijinal gizim, s. 3
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To e[ s UTs] QTS 41s) ATs| s

A

Ty 10Ty 1)ty 4% JCQJ

SVl |

orijinal gizim, s. 3
- 1 1
C)fo=TkH2 fs=—=—==12fg =12 kHz
Ts TO/TZ
Ry, = nfs = 2 -12k = 24k bit/sn
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GV\,:%:TZkHz

Delta Modiilasyon (M)

O \ P 12Px
2okunamadi = SNR = =
""""""""""""" Av212  Av2?
PCM 2
AvZ _ Xp Po _ Px 2 Px
No = Ny = =P 5 NR=2=%X=3
°T T 12 7 32 No — Ng x3
2x
Av =P
=
SNRT = Nol= Avl = LT = Mz
kuantalayicr seviye sayisi an
nlT= BGT

veya xp'yi kiglltiriz

\_—

orijinal gizim, s. 4

2 ornek arasindaki fark
Differential PCM (DPCMW)

DM = 1 bitlik DPCWM  (n =1, L = 2)

DPCWe gdre daha basit ve 2 ucuz!
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Delta modiilatir

De(+a o \nier

PCM cistemi Grnegi
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pret M 1 (It durb ster boukar)

Hata isareti: d(¢t) = x(€) —R4(€)

Eger d(¢) {

Delta demodiilator

(Fark)

b oAk oA ki

20, dg(t)=A
<0, dg(t)=-A

qul—) A Le
Kq ) | aer x (¢)
I"“a‘"‘
alicy —
ve ’vaettemﬂlbt

orneklemenin tersi algak gegiren filtredir

orijinal gizim, s. 4

orijinal gizim, s. S

PCM sabit telefon haberlesmesinde, Delta Modilatori apartman telefonunda
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slope ouer(gnd

2 o noise (S6%)
a Es:.«—\ sinwWlamas
o & + ATe T (€23 &

e

c(e)

orijinal gizim, s. 5

GN|= A= SONT = Ayt — Adaptive DM (ADM)
” DPCI (ADPCI)

aLe)

£ ™

—
|'—I‘--l'l_JhL-“\_L“

Aslinda isaretin tirevini yolluyoruz

v
Tt

orijinal gizim, s. S

A maksimum egime esit olursa

le)
:—‘
)
ﬁ&r

o T

N
>
orijinal gizim, s. 5

Rg(t)nin takip edebilecedi max edim
maks [x(¢)| = —
Ts

= Egim sinirlamasi giriltist olmaz

SON olmamasi igin Afs 2 maks [x(¢)]

GN -Aile A arasinda [—GA, %] dizgin dagilimli
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bosta ¢alisma gUriltlsinin ortalama giicy

(b-a)? _(A+A)? _A?

ele?] =
(7] 12 12 3
A2[3  AGF A%B
a= f/ Xy e T ag
s BG{x(O} 7
GYF
= onr=o o Px 3fsPx

— Ornek
x(¢) is applied to the input of DM modulator

a) What is the min value of A in order not to have slope overloding for fs = 1 khz
b) Find transmission rate and BW
¢) Find SNR

a) A fs 2 maks|x(6)|
103 | Mt
4.10—3

2 2
AEZ :>AMI.”:ZV

) Ry =""'f=f=1kHz @W:%:SOO e

n =1 ¢linkd delta modilasyonu

) SNR = 3sPx
A2B
1 ] 1 8.1073 >
Pyt —— Dldd =L t) dt
T Jro MR = 55|, 20
2 (A7 e N2
= (-) de
g-10-3 Jp 4.10-3
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sinc?(
17 = t (msn)
1 1
&= = = ——— = 250[Hz2
T 4.10-3
ilk sifir gegisi
sadece bir dalga igin gegerlidir
normalde Fourier serisine agmak lazim, sonra A9% gic bulmak (azim
— Ornek
DWW, fs = 1 khz2
a) Egim sinirlamasi giriltdst olmamasi igin A'nin min degeri ne olmalidiv?
b) A= 2V igin x(t), Rq(t) ve dg(k)'yi giziniz
(x(6) =Rq(£) > 0 = dg(€) = A)
x(6)
? ,,,,,,,,, - ==
4 g 15
. 7
@) A fs 2 maks|x(6)] = A=z—- =175V
10-3 %{_/ 4
4.10—3
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orijinal gizim, s. 8

Encoding techniques applied to speech cignals

Method Quantize Coder  Transmission rate (bit/sec)
PCM Linear 12 bits 96k

Log PCW

(Nonuniform PCM) Logarithmic (2 okunamadi: ?-8 bits  Sék-64k
DPCM 2 4-6 bits  32k-48k
ADPCM Adaptive 3-4 bits  24k-32k
DM Binary 1 bit 32k-64k
ADM Adaptive ” " 16-32k

(code excited linear coding)

LPC/CELP

(Linear predictive coding) 2400-9600

[Tablonun sol kenarinda, PCIM—ADM satirlarini kapsayan sisli parantezle: "zamanda kodlama”; LPC/CELP

satir igin: (? frekansta’ kodlama.]

3. yol Model based kodlama

| cep telefonu haberlesmesinde
(vocoder)
Voice Coder
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