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Announcements

» Midterm next Friday
—Open everything
—Prepare a sheet - not cheat!

* 8(x) : Impulse line (vertical or horizontal?)

< O(z,y) =" 6(x,y) = 6(x)d(y)

i
y // 25(x)dxdy — oo

Challenge: What is the password?
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Projection
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p(p,6) = / / = 6 = syt @)y

projection x-ray
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Many Projections - Tomography
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Radon Transform: Sinogram

+ Also called Sinogram
* Impulse = Sinusoid

p(p,0)
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Radon Transform
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Computed Tomography
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X-ray source
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Sinogram
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Projection Slice Theorem (Bracewell)

Fip{p(p,0)} = F(pcosb, pcosb)
y

F(fz, fy)

p(p;0) = p(x) IDFT F(f2.0)

/TN > Al
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Projection Slice Theorem (Bracewell)
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Fip{p(p,0)} = F(pcosb, pcosb)
y
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Projection Slice Theorem (Bracewell)

Fip{p(p,0)} = F(pcosb, pcosb)
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Projection Slice Theorem (Bracewell)
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Proof: show o»\ﬂ Rr =0 39»«0»'4}3& 3 0&%7 9
(x)- fp(l
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Fan Beam CT

+ Single Source
+ Many detectors

* How to reconstruct? \\\ \§\

* Re-binning!

Sampling of Continuous Time Signals (Ch.4)
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+ Sampling:
—Conversion from C.T (not quantized) into D.T
(usually quantized)

* Reconstruction
—D.T (quantized) to C.T

* Why?
—Digital storage (audio, images, videos)
—Digital communications (fiber optics, cellular...)
—DSP (compression, correction, restoration)
—Digital synthesis (speech, graphics)

Sampling of C.T. Signals

* Typical System:
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Ideal Sampling Model
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Aliasing
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Reconstruction in Frequency Domain
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Reconstruction of Bandlimited Signals
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Reconstruction in Time Domain
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