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What technological solutions would you like to  

see in the future?

It is vital to overcome the current drawbacks of limited sen-

sitivity and poor ergonomic conditions in the surgeon’s daily 

work. Furthermore, there’s an urgent need for better integra-

tion. As you can easily imagine, over the past few years there’s 

been an explosion in the number of instruments that a sur-

geon needs in order to perform minimally invasive operations. 

Particularly, because nowadays minimally invasive surgery is 

possible in many new fields. This is why every surgeon is hop-

ing for integrative solutions which enable a good overview 

and an easy control of functionalities. 

You are partnering with Fraunhofer FIRST in the field of 

simulation. What kind of expertise is of particular benefit 

to you?

We collaborate on a variety of projects – like the Endoguide 

project – and we know that we need the profound technologi-

cal know-how and professional experience of our Fraunhofer 

colleagues – especially their expertise in computer technol-

ogy and algorithm development. Apart from this, what is also 

important to us is that the specific use cases we require are 

implemented with a high level of user-friendliness and are con-

figured in line with the various procedures of the operation. 

How does your partnership actually work?

In terms of a project or contract award process, we draw on 

the intellectual property (IP) of FIRST, in other words we sit 

down together to discuss and assess the pool of know-how 

and existing research results we already have and adapt them 

in line with the special requirements of medical technology. 

At the end of the day, collaboration always brings results on a 

new qualitative level – for instance in the enhanced functional-

ity or extendibility of a medical device.

Please complete the sentence: a surgical operation with 

an endoscope is like…

…a trip through the fifth dimension! 

Minimal ly  invas ive  surgery  can speed up the hea l ing process  and shorten pat ients ’  s tays  in  hosp i ta l . 

Ins t ruments  enter  the body through a t iny  cut  l ike  a  keyhole .  The how to organize  GmbH deve lops 

informat ion technologies  for  the endoscopic  dev ices  which p lay  such an important  ro le  in  min imal ly 

invas ive  surgery .  how to organize  CEO Prof .  Dr.  Omid Abr i  exp la ins  the ro le  of  image process ing in 

th i s  f ie ld .

“A tRip thRough the  
  FiFth DiMenSion”

Can you tell us what an operation using an endoscopic 

camera is like? How is the surgeon guided by the camera 

images?

The term “keyhole technologies” hits the nail squarely on the 

head. In a minimally invasive surgical intervention the instru-

ments are usually introduced into the body through three tiny 

holes. One is for the camera, and the other two for the intro-

duction of special surgical instruments. The camera images are 

transmitted in real-time onto a screen on which the surgeon 

can follow the movements of his or her hands – but only in 

two dimensional space. 

What are the present-day challenges in the development 

of endoscopes?

Strictly speaking, the point is how to compensate for the 

drawbacks for the surgeon that minimal invasive surgery 

brings with it – drawbacks in terms of less freedom of move-

ment for the hands, less sense of touch and the reduction to a 

two-dimensional image. 

What is the current status of imaging? How realistic  

are the images?

The combination of Hopkins-stabilized endoscopes – or 

endoscopes with optical stabilizers which compensate for 

wobbling and blurring in the image – and cameras with three 

graphic chips (for red, green and blue) with higher sensitiv-

ity for enhanced color rendering and noise reduction offer 

exceptionally realistic images of very high quality – especially in 

terms of resolution and color reproduction. The current status 

quo enables extremely natural and highly realistic imaging.

What are the limitations here?

The downside of an endoscopic camera is that it only offers 

partial views and not views of the overall operating area. 

Add to this the fact that the surgeon is fixated on the images 

on the display screen and not on the body that sources the 

images. This means that surgeons – particularly if they are 

inexperienced – can quickly become confused. This is why it 

would be useful to add a guidance assistance system to the 

endoscopic images. 

What do algorithms contribute to the processing of 

camera images?

All image presentation in surgical endoscopy is digitized and 

must be transmitted in real-time. This means that the reaction 

loop between the recording camera, the image processing 

and its display on the screen must be in the lower millisecond 

range. Such rapid and precise computation of image data is 

only possible with highly efficient graphical algorithms which 

have been specially configured for this task. 

IKT 2020

The Endoguide project is funded by the Federal Ministry 

of Education and Research’s ICT 2020 research develop-

ment program. In the period from 2007 to 2011, ICT 

2020 is providing annual funding of just under € 300 

million for lead innovations, technology alliances, service 

platforms and ICT-specific SME funding. Consortiums of 

research institutes, universities and industrial enterprises 

can submit project proposals to apply for funding. The 

Endoguide project is part of the “Virtual Technologies” 

innovation alliance which brings together industry, re-

search institutes and small and medium-sized enterprises 

(SMEs) to collaborate on paving the way and strength-

ening the role of human-centric virtual technologies in 

industrial practice in the pre-competitive field:  

www.ia-vt.de 
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1  In the Endoguide project 

FIRST is creating simulators for 

the development of endoscopes 

and training physicians

2  In minimally invasive surgery 

the instruments are fed through 

tiny holes in the body while 

surgeons follow the movements 

of their hands on a screen


