2.2.3 ANALYSIS OF SAMPLING

Line-Continuous Scanning

ax,y) = [ Ox—xs(t), y—ys(t)]dt
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és (X7 Y) = q(X7 Y)é(x: Y)

~

Gs(u,v) = Q(u,v) *x G(u,v)




Spatial Domain Frequency Domain

AZ(X,Y) | G(u,v)




Nyquist condition for line-continuous scanning

The aperture smoothed image g(x,y) may be
uniquely reconstructed from its line-continuous

scanned version g4(x,y) provided

G(u,v) =0, |ul > 1/(2X)

Note that this condition is sufficient but not neces-
sary for perfect reconstruction.



Perfect reconstruction is possible in both cases
shown below.
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Pre-Scan Bandlimiting Effect of Aperture
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Raised cosine aperture

A px,y)
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Sampling Effects with Focal Plane Arrays

qx,y) =% 3 6(x —mX,y —nY)

gs (X7 Y) — q(X, Y)é(x7 Y)

= combxy[g(x,y)]




Nyquist condition for 2-D sampling on a rec-
tangular lattice

The aperture smoothed image g(x,y) may be
uniquely reconstructed from its sampled version

gs(x,y) provided
G(u,v) =0, |u] >1/(2X)and |v] > 1/(2Y)

Again, condition is sufficient but not necessary.



