


tomographic method in many countries due to its wide availability,
easy usage and minimal contraindications [1]. It plays an
important role in providing assistance for various interventional
procedures, including biopsy, tumour ablation, catheter place-
ments and orthopaedic surgeries [2]. However, the burgeoning
use of CT increases the radiation exposure related health risks
and may induce cancer, especially for the paediatric patients
[3]. These growing concerns acted as the driving force for
the introduction of various dose reduction strategies. The most
common dose reduction technique is lowering of the tube current
or voltage. However, this strategy leads to noisier measurements
(projections) with decreased signal-to-noise ratio due to increased
electronic readout noise. Another potential dose reduction strategy
is compressed-sensing motivated sparse sampling (SS) [4], where
a reduced number of projections are acquired while maintaining
the routine dose intensity. Although not clinically introduced, SS
has shown potential to provide robust bone-mineral deposits [5]
and facilitate faster data collection. The combination of lower

Fig. 1. A 2D slice of FDK
reconstructed head CT vol-
ume (a) under sparse sam-
pling and low beam intensity
(b) using all routine dose
projections. Both of them
suffer from metal artifacts.

tube current and sparse sampled projections will deliver ultra
low-dose, desired for real-time CT assisted interventions.

For decades, the conventional analytical methods such as
filtered back projection (FBP) and Feldkamp (FDK) [6] are
being used in clinics, as they need less computational power
and time. However, the reconstructions using low-dose strategies
and analytical methods suffer from severe streaking artifacts,
as shown in Fig. I. This makes the reconstructions clinically
useless and may hinder interventional guidance. To overcome this
problem, different variants of iterative methods [4] were proposed,
which can integrate prior knowledge, such as diagnostic quality
pre-operative CT examinations or information about metallic
implants. However, the iterative methods are much slower and
more computational intensive than FDK, as they require to repeat
the projection and back-projection operations multiple times.
Recently, many deep learning (DL) methods have been proposed












