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I. FOCUS 

CAP - Centre of Applied Photonics focuses on the development 
of optical solutions for sensing, integrated optics and 
microfabrication, imaging and systems integration. The centre 
directs its expertise and activities to the implementation of added 
value solutions for demanding applications, and is focused on the 
development of functional prototypes.  

II. HISTORY 

CAP is located at the Physics and Astronomy Department, Faculty 
of Sciences, University of Porto. The focus of the research group 
has been on the areas of optical fiber sensing, with emerging 
activities on integrated optics and microfabrication, materials 
research and optical imaging. The intense activity on optical fiber 
sensors lead to the creation of a spin-off company (FiberSensing, 
now HBM FiberSensing) in 2004. Since then, the area of optical 
sensors penetrated into non-traditional optical fibre sensors 
areas, such as environmental monitoring and biosensors. 
Currently, the activity focus on the development of high 
performance solutions for extreme sensing applications, such as 
extreme temperatures and high-pressure environments, based 
on a multidisciplinary approach, involving the several areas of 
expertise within CAP and with other research centers of INESC 
TEC. CAP regularly supports many scientific projects of MSc and 
PhD programs. 

III. INDICATORS 

 

 

 

 
 

IV. RELEVANT PROJECTS  

The R&D activity of CAP is framed in a diversity of projects 
funded by national and European sources and includes direct 
contracts with Industry and the European Space Agency (ESA). 
In addition, international relations are often supported by 
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bilateral cooperation projects and other cooperative projects 
such as EU funded within COST Actions. 

In CYCLOPS (ESA contract), techniques of compressive sensing 
and random sampling were explored in the development of a 
compact single pixel imaging LIDAR system: the viability of the 
novel concept as an enabling technology for Guidance, 
Navigation and Control (GNC) applications in space missions, 
was successfully demonstrated.  

The suitability of fiber optics for remote sensing in harsh 
environments was put to practice in the Interreg/SUDOE 
project E-COAL. A slow-burning coal waste pile is being 
monitored for hazardous gases (CH4, NH3 and CO2) using 
advanced wavelength modulation spectroscopy techniques in 
the NIR range. Optical fibers are also being used to obtain the 
temperature profile of the waste pile, helping to understand its 
dynamics.  

The small size and resistance of optical fibers to the effects of 
ionizing radiation make them a suitable alternative for 
implementing minimally invasive dosimeters. In FIBDOSE, 
ionizing radiation dosimeters in optical fiber were developed in 
collaboration with the oncology institute IPO-Francisco Gentil, 
Porto. Optical fiber dosimeters have real time in-situ 
measurement capabilities for in vitro and in vivo dose 
measurements, in radiation therapy and external radiotherapy, 
and enable optimizing patient exposure and improving quality 
assessment.  

This project was complemented by FLUOROCT and IORT 
projects, with the goal to contribute to the establishment of 
protection guidelines and to the improvement of treatment 
efficiency. Monte Carlo ionizing radiation transport simulations 
were employed to estimate dose distribution in CT-fluoroscopy 
and Intra Operative Radiation Therapy scenarios. 

SNIFFER looks into food security using Molecular Imprinted 
Polymers (MIPs) based sensor technology in a network 
environment (detection of CBR agents). The entire food supply 
chain is completely monitored with various detection devices 
on the most vulnerable points of the food supply chain. SNIFFER 
will also include data fusion capabilities, which aim to improve 
the quality of detection (by combining data from different 
sources/devices). 

In MarinEye the understanding of the complex exchanges 
among biological, chemical, physical, atmospheric, and 
geological processes in the ocean basins is severely limited by 
the paucity of infrastructures able to support sustained and 
timely observations. The present work aims to develop an 
autonomous system for integrated marine chemical, physical, 
and biological monitoring. The MarinEye system will combine 
different technologies in a modular, compact system that can 

be deployed on fixed or mobile platforms. The combination of 
high sensitivity photonic sensor platforms with bio recognition 
elements has a strong potential in many fields of application.  

In project WINEBIOCODE high sensitivity long period optical 
fiber gratings, functionalized with selected DNA microsatellites, 
are being tested as biosensors for genetic authenticity 
assessment of Porto wine. The integration of optical 
technologies with microfluidic handling systems is a key step for 
many advanced biomedical applications.  

In project HYBRID an electro-optical lab-on-a-chip platform 
combined different optical sensors and electrodes with 
microfluidic channels to enable analysis of single cells using 
simultaneous measurements of refractive index, fluorescence 
and impedance.  

The contactless manipulation of cells was also studied in project 
INCELL where new fiber optic tweezers were developed using 
guided wave photo-polymerization techniques. 
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