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Conclusions
Sparse view CT will be able to contribute to air cargo imaging.
 By increasing scan throughput
:Super fast scan, no need to fill Radon data space fully, less artifacts 
compared to FBP etc

 Freedom in CT geometry
:Multiple sources, Heterogeneous detector, Non-circular scan trajectory 
(no gantry scanner), Stationary Scanner etc

 Reducing iterative image reconstruction time
:Smaller data size, smaller memory etc
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Ground truth
CW [-200 500]
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10% angular san
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Image profile comparison
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Ground truth
CW [-200 500]
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FBP
8% angular san

IRT
8% angular scan

93 angular scan (random)



Ground truth FBP
1% angular san

IRT
1% angular scan

12 angular scan (random) = 1.0345 %

RMSE=53.72RMSE=211.70

1 % of orinigal angular views
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Image size: 512x512
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Imatron C300 scanner
Emulation using real raw data
- by throwing away angular samples



Imatron Data (20 % of angular sample)

Original Sinogram 
864 x 864

Angular Down-sampled 
864 x 173
20% of original

New Sinogram

Sparse Sampling Recon. 512x512
Iter. =300
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Imatron Data (10 % of angular sample)

Original Sinogram 
864 x 864

Angular Down-sampled 
864 x 87
10% of original

New Sinogram

Sparse Sampling Recon. 512x512
Iter. =300
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Image comparison (1/2)
100% Data FBP 20% Data FBP 10% Data FBP

20% Data IRT 10% Data IRT
172 angles864 angles 86 angles
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Image comparison (2/2)
100% Data FBP 5% Data FBP 1% Data FBP

5% Data IRT
 44 angles

1% Data IRT
 9 angles

44 angles 9 angles864 angles
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Algorithm can 
be improved.



Only 60 degree angular sampling
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A dense and burst sampling is not a solution.

dθ = 0.21° dθ = 0.21°



SSMART
(Sinogram Sparcified Metal Artifact 
Reduction Technology)

Practical implementation 
Supported by ALERT TO3
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SSMART
LS solution New MethodDC

1. Metal Artifacts have gone in image D (new method).
2. Metal boundaries are not smooth so parameter tweaking will be needed.

• Red arrows : Identified as metal components
• Blue arrows : Not included as metal components



Difference Map

C - DSelected Metal Components



No Sparse SSMART

Imatron C300
-High Clutter Case

Difference Map

SSMARTNo Sparse



Xrec
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Archimedean Spiral Sparse
Sensing CT
- Novel method of sensing



Archimedean Spiral on Radon Space (ASRS):
A non-uniform super-resolution compressed sampling method for tomographic imaging

Is it possible to achieve 1mm resolution with 1cm detector ?

Ideal Image

dx = 1 mm

Conventional Sinogram

A detector motion, generating spiral
pattern on Radon space, is encoded
on Sinogram.

NMSE=0.0092
Don’t complain about your detector rather use a smart method.

dx=16 mm

New Sinogram

Conventional 
Method

Error map

Clinical data 
simulation

New Iterative 
Reconstruction 
method

16-fold resolution 
Improvement

Error map



Thank you for your attention !

• Our team at MGH has the knowledge, expertise, 
and skills to detect cancer tissues.

• The explosives look like terminal cancer (or cancer 
in the terminal) of air cargo security.
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