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Image Processing

Gulliver, the computed tomography portal of 
the TU Kaiserslautern, is a unique experimen-
tal facility that will make it possible to image 
the internal structure of concrete beams during 
bending tests. Gulliver generates approximately 
120 GB to 2 TB of image data per experiment. 
The aim of the current research is to analyze 
the structural changes like crack initiation and 
growth while the test is in progress.

Bringing theory and practice closer 
together

Skillful use of the special properties of qubits 
makes it possible in principle to represent such 
large image data with just a few qubits, e. g. 
1024 × 1024 pixels with 21 qubits. If the cur-
rently used processing and analysis algorithms 
were replaced by quantum counterparts or 
quantum physical pendants, more efficient 
processing of enormous amounts of data as 
produced by Gulliver would be possible. Theo-
retically, both storage and computational re-
quirements could be reduced exponentially.

Practically, encoding the image and running 
algorithms require a huge number of individu-
al quantum operations. The results of simple 
image processing steps on small images are 
therefore often noisy beyond recognition at 

present. Like in quantum computing in general, 
noise models and algorithms that require as 
few basic operations as possible are therefore 
the subject of current research.

Higher resolution, faster and new acquisition methods – the amount of image data 
is growing faster than the speed of analysis methods. This poses new challenges 
for industrial image processing. Quantum image processing promises a remedy. 
One example is computed tomography during mechanical tests.

3d rendering of cracks in a concrete sample 

with reinforcing steel fibers.
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