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Upsampling

CD audio D/A Implementation

» CD sampling frequency: 44100 Hz
» Nyquist limit: 22050 Hz

» Hi-Fi audio:

up to 20000 Hz

» —Analog reconstruction filter problem
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Upsampling CD audio D/A Implementation

%@% -

A x(n)
la

0.8+
0.6
0.4+
0.2+

B — — — — — — — — — — _ _ _
B — — — — — — — — — -

|

|

|

!

|

! I

! I

| |
0 s ‘ &
1 2 3 4 5
-0.2
-0.44
-0.6

T Y T T
| |
! !
| |
! !

|
!
|
|
|
!

.
T n

|

|

|

!

|

|

-0.81 l

|

|

-1-
» Adding points (upsampling)
» Finding values (interpolation) — LP filtering
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Upsampling CD audio D/A Implementation

Interpolating filter (6, = 7/2)
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Note zero coefficients at even n positions!
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Upsampling CD audio D/A Implementation

Do it with FFT
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Figure 1. Band-Limited Interpolation with Zero-Extended Specira
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Matched filter Pulse compression

Matched filter - square impulse
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Matched filter Pulse compression

Matched filter - LMF impulse
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Matched filter Pulse compression
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