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Abstract. In this paper we propose an architecture for processing endoscopic 
procedures results. The goal is to create a complete system capable of 
processing any type of endoscopic multimedia results, in order to overcome the 
most common issues in the endoscopic domain (e.g. video’s long-duration, gas-
troenterologist's possible difficulty to maintain the focus and efficiency during 
the viewing process, imperfections in images/videos). It was this scenario that 
led to the conception of the MIVprocessing solution, which will address these 
and other problems, providing an added value to the elaboration of diagnoses. 
The MIVprocessing is composed of five tasks: Video Summarization (elimina-
tion of the “non-informative” frames); Pre-Processing (correction/improvement 
of the frames); Pre-Detection; Segmentation; and Feature Extraction and Classi-
fication. The idea is to create a framework that brings together the capabilities 
of different but at the same time complementary concepts (e.g. image and signal 
processing, machine learning, computer vision). This conjugation applied to the 
endoscopic domain provides a set of features capable of improving the gastro-
enterologist's activities during and after the procedure. 

Keywords: Endoscopy, White-light Endoscopy, e-Health, MyEndoscopy, 
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1 Introduction 

Image processing techniques are used in several areas (e.g. Medicine, Archaeology, 
Biology). Within these areas, the computational tasks of image processing (e.g. con-
trast enhancement, adjusting intensity levels of gray, fix blurry images), are mainly 
used to improve the images visual perception by humans [1, 2]. 
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Another area of application for image processing techniques is the resolution of 
problems related to the perception of the image by the computer. In this case, the goal 
is to obtain information contained in the image in a way that the computer can interp-
ret it [2]. This information rarely has some sort of resemblance to the visual features 
that humans use for interpreting the image content. The coefficients of the Fourier 
transform, statistical information or multidimensional distance measures, are exam-
ples of processing techniques used for computational perception [2]. 

While humans (e.g. radiologist, gastroenterologist) can learn to interpret patterns in 
an image the computer solves the problem with processing techniques. Despite signif-
icant advances in image processing and in computer vision techniques, the nuances of 
knowledge extraction from an image still challenges the best algorithms [3]. 

Nowadays, digestive endoscopy is used to allow the gastroenterologist to locate 
two types of endoscopic findings (diseases and lesions), and to evaluate a wide varie-
ty of endoscopic diagnoses/diseases (e.g. esophageal varices, gastric and duodenal 
ulcer, benign and malignant tumors) or, in most cases, to ensure that the symptoms 
are caused by lesions (e.g. polyp - protruding lesions) [4]. The detection and classifi-
cation of polyps is the prevailing domain of research for the development of comput-
er-aided decision support system. Of all the approaches found in Liedlgruber et al. 
[5], 47 belong to polyps (in particular polyps located in the colon). 

This paper is organized as follows: Section 2 describes the problem, in Section 3 
we present the related work and in the next Section (4) we present the proposed solu-
tion (MIVprocessing). Finally, in Section 5 some conclusions are drawn and it is pre-
sented some future work. 

2 Problem Definition 

With the evolution of technology, the amount of information generated in the health-
care delivery has increased exponentially. In the endoscopic domain each procedure 
results in several gigabytes of multimedia information. This is related with the fact 
that sometimes the generated videos are too long. Depending on the type of endoscop-
ic procedure, the videos may present a variable duration (e.g. Capsule Endoscopy ≈ 8 
hours, Upper GastroIntestinal (GI) Endoscopy ≈ 25 minutes, Colonoscopy ≈ 40 mi-
nutes). The healthcare professionals can subsequently review the video in order to 
detect potential pathologies with a higher degree of confidence and accuracy, but at 
the same time, the time consuming reviewing process can make this task quite ex-
haustive and tedious. 

Besides the time it takes to review the endoscopic procedure full-length video, this 
review is not always made in the best conditions due to technical issues, e.g. poor 
image quality, blurred image, the presence of specular reflection. These conditions 
make the presence of signs or symptoms that indicate the presence of pathology hard-
er to detect. 

These problems justify the conception of a solution for reducing the file size and 
duration of the video as well as improve the endoscopic images quality and the ability 
to assist the healthcare professionals on the detection/classification of endoscopic 
findings. 
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3 Related Work 

From the capture and image processing systems found in the literature, there are some 
that stand as the basis for the several variants that have been developed. One of the 
better known base systems was proposed by Gonzalez et al. [2], which comprises a 
step for image/video acquiring, followed by the pre-processing, segmentation, feature 
representation and extraction, recognition and interpretation and, finally, the presenta-
tion of results. At each step, the information will be compared with a knowledge base. 

Liedlgruber et al. presents, in its review work on endoscopic imaging [5], the main 
steps involved in computer-aided decision support system. Beyond the generic steps it 
includes a step for feature extraction and another for feature post processing. The 
classification step uses machine learning techniques. 

Some recent studies have showed the potential of a Computer-Aided Diagnosis 
(CAD) system for the detection and classification of pathologies in endoscopic vid-
eos, providing the healthcare professional valuable technical support. There are CAD 
systems capable of detecting and/or classifying certain pathologies (e.g. polyps [6, 7], 
tumors [8], cancer [9], ulcers [6, 10], bleeding [11, 12]). Based on these studies a 
generic CAD system should follow a sequence of tasks: acquisition of image/video, 
low-level processing, segmentation and classification. 

Other studies focuses on improving the quality of the image (e.g. elimination of 
specular reflection [13]) or detecting “non-informative” frames [14]. In these exam-
ples there are two common tasks: segmentation and classification. In 2007, Lau et al. 
[15] proposed a system for processing capsule endoscopic videos based on a frame-
work that enables the analysis of multiple image features. This framework includes 
contrast enhancement tools, chamfer matching, threshold analysis, similarity between 
images, as well as color analysis tools.  

All the studies referenced in this section implement some processing tasks that im-
prove their own systems capabilities. However, there is no system integrating a com-
plete set of tasks working together. 

4 Proposed Architecture 

The MIVprocessing was conceptualized from the idea of designing a processing sys-
tem capable of grouping several tasks into a single framework, helping more effec-
tively and accurately the healthcare professional at any time he is viewing, analyzing 
and/or interpreting the videos/images. The MIVprocessing is integrated in the MyEn-
doscopy system developed by Laranjo et al. [16]. The MyEndoscopy is a web-based 
application system, which allows the acquisition, processing, archiving and diffusion 
of endoscopic procedure results [16]. 

In Fig. 1 is presented a simple workflow describing the moments that occurs in a 
gastroenterology medical appointment in the healthcare institution that results in an 
endoscopy procedure (Moment 2). The MIVprocessing solution can be seamlessly 
integrated in the current workflow by performing some additional processing tasks, 
which can help the gastroenterologist's activities during and after the procedure. 
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Fig. 1. Workflow of a gastroenterology medical appointment 

The MIVprocessing results from the merger of two types of systems (Supportive 
System and Computer-Aided Diagnosis (CAD) System) and the tasks running on 
each of them (Fig. 2). The Supportive system consists of tasks that will support the 
CAD system. This means that these tasks are the basis of processing to be applied to 
videos, in order to make the detection and classification of abnormal pathologies more 
efficient and accurate in CAD system. The Supportive system is composed of  
three tasks (Video Summarization; Pre-Processing; and Pre-Detection), while  
the CAD system is composed of two tasks (Segmentation; Feature Extraction and 
Classification). 

The MIVprocessing is integrated in MIVbox, which is a device for the acquisition, 
processing and storage of the endoscopic results. 

 

Fig. 2. MIVprocessing’s architecture 
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Endoscopy, but also for being complete and detailed (the terms described vary de-
pending on the body part that is being examined and depending on the endoscopic 
technique), and easy to interpret (well organized and structured). 

5 Conclusions and Future Work 

In this paper, we gave an overview of the proposed solution (MIVprocessing). This is 
a solution that can be used with any type of endoscopic procedure – e.g. Capsule En-
doscopy, Upper GI Endoscopy, Colonoscopy (with minor adjustments on the  
algorithms of feature extraction and semantic classification). In the case of Capsule 
Endoscopy, there is a slight difference once there is no detection step and elimination 
of specular reflection, in real-time. 

MIVprocessing allows solving the problems described in section two with the fol-
lowing contributions: 

• Reduction in the duration and file size of the full-length video: with the goal of 
creating a reduced-length video with only the informative frames;  

• Medical imaging quality improvement: processing and/or elimination of detri-
mental information to the elaboration of the diagnosis; 

• Ability to assist the gastroenterologist in the detection/classification of endos-
copic findings: automatic detection of pathologies; defining the exact location of 
the detected pathology; and correctly classify the endoscopic finding. 

The set of functionalities that are integrated in this solution makes it an asset to the 
quality increase in the provision of healthcare. Currently, the MIVprocessing is in the 
testing phase. Being integrated in MyEndoscopy it will provide this system with an 
extra set of functionalities, making it an optimal solution to the endoscopic domain.  

From the studies referenced in the related work section, there is no study proposing 
an integrated system with a complete set of tasks working together. MIVprocessing 
has an architecture that integrates several pieces proposed in the literature and builds a 
complete endoscopic processing system. 

Future work will be focused on fine tuning the proposed solution and evaluating it 
not only at the technical level, but also at the functional level by using end users like 
gastroenterologists and researchers. The assessment of the medical experts’ opinion is 
also an important step towards optimizing the task of classification of endoscopic 
pathologies, since these experts are the ones that can identify the most relevant fea-
tures for correct identification of pathologies. 

Although the MIVprocessing has been designed for the white-light endoscopy im-
aging technique it can be extended and adapted to other techniques (e.g. Narrow Band 
Imaging (NBI), Confocal Laser Endomicroscopy (CLE)).  
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