
Extreme Sparse View X-Ray CT 

for Carry-on Bag Screening 

Jong Chul Ye 
Professor 

BISPL - BioImaging,  Signal Processing, and Learning  lab. 

Dept. Bio & Brain Engineering 

Dept. Mathematical Sciences             

KAIST, Korea 



So What? Who Cares? 

Å Space: Weapons concealed in the carry-on baggage. 

ï Need 3D recon 

ï Moving gantry is problematic  Ą stationary CT 

Å Problem: Extreme sparse view CT : low quality reconstruction 

Å Solution:  Un(semi)supervised deep learning CT reconstruction 

Å Results:  accurate 3D recon < 5sec 

Å TRL: 8 

Å Contact me: Email: jong.ye@kaist.ac.kr   / Phone: +82-10-6417-7075 



Introduction 



Carry-on Bag CT Scanner 
Han et al,  arXiv preprint arXiv:1712.10248, (2017); CT Meeting (2017) 

Å Major airports are very busy 

Å 2-D carry-on bag scan 
ï Cons: many false alarms Ą  scan throughput 

decrease 

Å 3-D CT scan of carry-on bags 
ï Pro:  reduces the ambiguities Ą increase the scan 

throughput 

ï Cons:  a gantry does not last long 

ï Solution: Needs stationary CT 

 



Prototype 9 View Stationary CT 

Å Hardware developed by GEMSS, Inc. Korea. 

Å 9 mono blocks with 160kV, 1mA 

Å fan angle determined by considering the checked baggage size 

Å Sequential x-ray illumination 



Acquisition Concept 

Sequence control of multi-source  and 

detectors 
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Han et al,  arXiv preprint arXiv:1712.10248, (2017); CT Meeting (2017) 

View Generation Network 
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Neural Network Training 
Å Our neural Network was trained with bottles, parts, etc. 

Å Once it was trained, the trained neural network could be used for 

unseen carry-on bags 



FBP 


