Tomographic Image Reconstruction
by Total-Variation Minimization
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Filtered Back Projection (FBP)




Least Square (LS)

X IVER,

y min 2” x —yll

Find x knowing A and y

Zhifei Zhang @ EECE, UTK 4



Drawbacks of FBP and LS

FBP: LS:
 Need enough projections * Fit noise (over-fitting)
* Sharp edge or noise * Sensitive to outliers
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What can Total Variation Achieve?
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What is Total Variation (TV)?
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What is Total Variation (TV)?

If let TV approach zero
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Total-Variation Minimization
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Comparison (Less Projections)
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Comparison (Less Projections)
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Conclusion

Image reconstruction by TV minimization
Make image more smooth and edge clear
Robust to noise and need less projections

It may be tricky to set the TV parameter 4

(get balance between removing noise and preserving details)
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Thank You!
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