
PANORAMA
Ultra wide context aware imaging

Over recent years, the use of images and videos in real-life 

applications has increased exponentially. There has also been 

a shift from basic recording and playback towards highly-

sophisticated image processing. This shift has happened in the 

complete image-processing chain, ranging from acquisition to 

quality-enhancing processing and reproduction. The ENIAC JU 

project PANORAMA will develop and implement applications 

in medical imaging, broadcasting systems, and security and 

surveillance, all of which face challenges in the real-time 

handling and processing of large quantities of image data.

Sub Programme
 � Nanoelectronics for health  

and the ageing society

 � Nanoelectronics for 

communications and  

digital lifestyles

 � Nanoelectronics for safety  

and security

As a direct result of advances in 

computer vision, products involving 

highly-sophisticated image-analysis 

technology now have an established 

role in our daily lives. In many appli-

cation domains there is a move from 

‘single-view’ to ‘multi-view’ imaging. 

Examples include the introduction of 

three- and four-dimensional imaging 

in healthcare, high definition TV and 

beyond in broadcasting, and mul-

tiple connected surveillance cameras 

for monitoring a scene.

These applications all involve sub-

stantial growth in the generation of 

images and the real-time handling 

of both images and data. This raises 

the question of how to deal with this 

increase in complexity.

Demanding needs
Breakthrough technologies are 

needed to enable imaging applica-

tions to handle more and more de-

manding requirements in terms of 

image quality, reliability and speed 

of image analysis.

Image acquisition needs to become 

much more intelligent about what 

data to acquire – for example auto-

matic region-of-interest detection 

– and how to optimise the image 

on the basis of the content. In view 

of the high data rates involved, this 

content-aware imaging has to be 

built into the acquisition devices.

Moreover, multi-view video pro-

cessing requires sophisticated in-

ter-camera calibration tools and 

sophisticated algorithms to merge 

many views into a more useful, non-

redundant higher-level representa-

tion – such as a panorama or a 3D 

illustration.

Furthermore, acquisition devices 

need to become more context aware 

– any single device should be aware 

of the existence of other cameras 

and contribute to the combined op-

timisation of the imaging system in 

which they are used by means of ex-

ternal feedback.

These technological challenges lead 

to three main developments in im-

aging application areas:

1. Ultra-wide imaging – more and 
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more images become available 

in every format and support one 

can imagine;

2. Content-aware imaging – highly 

intelligent image acquisition with 

information about the data ac-

quired; and

3. Context-aware imaging – provid-

ing camera awareness for higher-

level  user needs.

All three of these application do-

mains face a huge increase in the 

number of images or video streams 

that need to be captured. On top of 

that, there is the growing complexity 

of processing. The applications typic-

ally involve a full loop of imaging, 

processing, visualisation, interpreta-

tion and human intervention.

Through research, development and 

demonstration of generic break-

through technologies and hardware 

architectures, ENIAC JU project PAN-

ORAMA will provide autonomous 

image acquisition, tightly coupled to 

the image sensor. New CMOS-based 

image sensors will be developed to 

support such autonomous image ac-

quisition. In all of these application 

domains, the solutions will allow the 

user to work more efficiently and con-

centrate on the primary task of the 

application.

Optimised parameters
Object segmentation is a basic build-

ing block of many intermediate and 

low level image analysis methods. 

It will be used in an X-ray system to 

locate anatomical regions of interest 

and to direct X-ray radiation to that 

site. In broadcast applications, it can 

find people’s faces and optimise im-

age quality. In a multi-camera setup, 

the imaging parameters will be opti-

mised to provide a consistent display 

of faces or other regions of interest.

The hardware and software of cur-

rent systems was developed at a time 

when the amount of data processed 

was much less than today. If these 

systems do not evolve, they will not 

be able to handle contemporary and 

future demands. The trend from sin-

gle-view to multi-view imaging there-

fore has serious implications for the 

imaging technologies which are cur-

rently in use.

Range of applications
PANORAMA will deliver solutions 

for applications in medical imag-

ing, broadcasting systems and se-

curity and surveillance, all of which 

face similar challenging issues in 

the real-time treatment and pro-

cessing of large volumes of image 

data. These solutions will help to es-

tablish a world-leading position for 

the European companies involved 

in the project and improve employ-

ment opportunities in this market 

segment.

The university partners in the ENIAC  

JU project will further strengthen 

their roles as leading educational 

and research centres for these tech-

nologies, which in turn will main-

tain Europe’s lead in this field as 

the new generation of young scien-

tists and engineers embark on their 

careers .
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