
 

Brief description of the institution:

Universitat Politècnica de València (UPV) is the single Spanish Technical University that features in the

main University world rankings. It is within the top 5 Spanish Universities with the highest revenue from both

public research and knowledge transfer activities, and a national leader in patent license income and start

up creation. Constituted in 1971, it comprises nearly 30.000 students, over 2500 academics, and 17

university research centres of excellence. 

UPV has a relevant experience in the participation in international research programmes, with over 100 FP7

projects and 40 H2020 projects in the period 2014-2015. UPV researchers are also actively involved all
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H2020 life program stages, from workprogramme drafting discussions, to project coordination. It is also

taking part in several major partnering initiatives (JTIs, PPPs, KICs…).

Brief description of the Centre/Research Group (including URL if applicable):

The Institute of Instrumentation for Molecular Imaging is a joint research centre created in 2010 by the

Polytechnic University of Valencia (UPV), the Council for Scientific Research (CSIC) and the Centre for

Energy Environment and Technology (CIEMAT) located in the Vera campus of the UPV.

The priority activity of the Institute is the research of new techniques of scientific instrumentation for imaging

applications in the biomedical field. This covers three interest areas:

1) Detectors for molecular imaging

2) Electronic design for molecular imaging.

3) Software for imaging reconstruction.

The I3M is involved on the development of novel instrumentation and software algorithms for in vivo imaging

of molecular signatures of diseases in humans and small laboratory animals. Our main interest is focused

on design and development of new devices that efficiently medical imaging. That covers computerized

tomography (CT), radiation emissions in the form of annihilation of positrons (Positron Emission

Tomography, PET), single emitted gamma rays, both in Tomography (Single Photon Emission Computed

Tomography, SPECT) and 2D planar imaging (Gamma Camera). The goals of our research are to design

devices beyond the current state-of-the–art instrumentation, in terms of sensitivity, spatial, energy, and

temporal resolutions. The algorithms developed by our group aim to provide the best achievable image

quality with the available data in the most efficient way in terms of computing time and quantitative

accuracy. http://www.i3m.upv.es/view.php/Principal?lang=EN

Project description:

Software development for real time variable positron emission tomography (PET) geometry

Currently, all PET systems are based on rigid detector structures, mainly based on Whole Body (WB)

geometries, not optimized from the sensitivity and resolution point of view. When dealing with PET studies,

the issue of radiation exposure is the critical issue when considering injection of radiolabelled imaging

agents to patient.

This requires a new radical approach to increase sensitivity as much as possible. For that reason, our group

is working on a new concept for PET devices: modular variable geometry in order to attain the highest

possible angular coverage of the organ under study.

http://www.cdti.es/


 

The main characteristic feature of the system is that, unlike in previous implementations, the detector

modules would not follow any regular position pattern but would positioned individually on a case-by-case

basis in 3D. To make it possible each module has a 3D position locator that transmits its location to the

system computer for recording and inclusion in the reconstruction algorithm.

Such atypical detector system geometry presents special challenges to the software. It requires special

approaches to the limited angle geometry reconstruction of the PET system having flexible positioning of the

modules in all 3D dimensions and changed as needed in each individual case but also during the particular

imaging session accompanying the emergency and/or surgical procedure. All modules must be monitored

all the time and their positions inserted in the reconstruction algorithm.
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