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Motivation

Claims in the literature that deep-learning can solve
inverse problems

relevant to CT image reconstruction



Motivation

arXiv:2005.10755



Motivation

• Breast CT simulation
• Computerized breast phantom 512x512
• Adipose and fibro-glandular tissue with random structure
• 128-view ideal noiseless projections over 360 degrees, circular parallel-beam

• Deep learning recon using CNNs
• Training/validation data: 4000 phantoms and corresponding sinograms
• U-net post-processing approach: FBP followed by  U-net

Solution is known to be possible with constrained TV-minimization



Motivation

Root mean square error (RMSE): 6.76 x 10^(-4)
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DL-sparse-view CT:
platform and schedule

MedICI
Medical Imaging Challenge Infrastructure
www.medici-challenges.org

Schedule
March 17:  release of training – 4000 datasets, known truth
March 31:  validation phase – 10 datasets, unknown truth
May 17:      testing phase – 100 datasets, unknown truth
June 1:        challenge end



DL-sparse-view CT:
scoring

Ranking by average RMSE

Tie-breaker:
Worst-case region of interest (ROI) RMSE
ROI is 25x25 pixels



DL-sparse-view CT:
validation leaderboard



DL-sparse-view CT:
test leaderboard



DL-sparse-view CT:
top five

www.aapm.org/GrandChallenge/DL-sparse-view-CT/winners.asp



DL-sparse-view CT:
runner up team

Reinhard Heckel Youssef Mansour

Team:
YM & RH

Institution:
Technical
University of
Munich

RMSE:  3.989 x 10-5

Worst case ROI RMSE:  6.945 x 10-4



DL-sparse-view CT:
winning team

Martin Genzel Jan Macdonald

Team:
Robust and Stable

Institution:
Technical
University of
Berlin

Utrecht
University

Maximillian Maerz

RMSE:  6.37 x 10-6

Worst case ROI RMSE:  1.111 x 10-4
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