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Abstract: 
One common method for seeing the gastrointestinal GI tract is video capsule endoscopy 

(VCE). As an extra line of defence against problems like polyps, bleeding, etc., capsule 

endoscopy checks are often recommended. Virtual citizenship examinations generate massive 

amounts of video data, which necessitates the use of learning algorithms, computer vision, 

and automated picture processing. There has been some progress with the recent proposals of 

algorithms for autonomous polyp identification. Automatic polyp diagnosis in VCE is 

challenging because of the imaging properties that are unique to this technique, even though 

polyp recognition in colonoscopy and other pictures based on standard endoscopic 

procedures is a growing area. Various techniques to polyp identification in VCE images are 

reviewed, and the difficulties encountered by conventional image processing and computer 

vision systems are systematically analysed. 
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Introduction 
An innovative diagnostic imaging method in gastroenterology, video capsule endoscopy 

(VCE) uses a swallowable, small camera equipped with LED flash lights to capture digital 

images of the GI tract [1, 2]. The pill sends pictures of the digestive system to a recorder that 

is portable. Gastroenterologists examine the recorded pictures and do diagnostic evaluations 

based on the abnormalities they find, such as polyps, lesions, bleeding, etc.During its 8 to 10 

hour operating period, a typical capsule inspection captures around 50,000 photos. 

Determining the quality of each VCE-generated picture sequence, then, is a laborious task. 

The diagnosticians' workload would be significantly reduced if an effective and efficient 

automated detection process could be implemented to eliminate the need to manually analyse 

a huge number of photos for every patient. 

 
Figure 1: The VCE imaging technology reveals that colonic polyps may look differently. 

These pictures are from several patients' PillCam R COLON capsule-based tests. At different 

granularities, observe the haziness, hue, texture, and geometrical characteristics (or absence 

thereof). Feature detectors may also be affected by turbidity.Unlike conventional 

colonoscopy imaging methods, VCE examinations do not include cleaning the colon to 

remove gastrointestinal fluid and waste. 

One of the main challenges in developing automated computer-aided detection and diagnostic 

systems is the recognition of polyps using VCE images. In order for doctors to identify the 

polyps in the pictures, they use human perception of their unique shapes—and, in some 

instances, the colour and texture of these geometric objects—to describe them. Essentially, 

based on medical records, the Pedunculate polyps resemble mushrooms and are connected to 

the colon mucosa by a thin stalk; sessile polyps resemble caps and lack the stalk. These two 

forms of polyps fundamentally define the geometry of colonic polyps. In appearance, they 

mailto:iajesm2014@gmail.com
mailto:sharma.mehak@gmail.com


International Advance Journal of Engineering, Science and Management (IAJESM) 
ISSN -2393-8048, January-June 2021, Submitted in January 2021, iajesm2014@gmail.com 

 Volume-15, Issue-III  65 

resemble human brains in texture and may be any shade of crimson, reddish, or rose. 

Example polyps from various parts of the GI tract are shown in Figure 1, demonstrating the 

form, colour, and texture variety. 

For instance, prior research has mostly employed the traditional colonoscopy imaging 

approach to identify polyps, rather than capsule endoscopic pictures [3, 4, 5, 6, 7, 8]. A 

overview of polyp identification strategies in colonoscopy pictures can be found in [12]. 

Some approaches to polyp detection in colonoscopy images include elliptical characteristics 

[6], texture [3, 9], colour and position features [10, 11], and others. For instance, polyp 

identification strategies that work with colonoscopy and CT colonography rely heavily on 

geometry-based methods [13]. Nonetheless, several approaches are necessary for effective 

polyp identification across multiple frames in VCE because of the varied imaging modalities 

used. Various formssee, for example, [13, 14, 15, 16, 17, 18], for examples of suggested and 

addressed based methods for virtual colonoscopy and computed tomography colonography 

polyp detection. The majority of these approaches use either the previously recreated surface 

that represents the colon's interior or certain imaging techniques; for reviews, see [19, 20]. 

Alternatively, VCE is accompanied by an autonomous, unguided camera that 

pans immediately and is very vulnerable to illumination saturation from near-field lights  

Plus, compared to standard colonoscopy, the pictures from VCE are quite different.When 

using a colonoscopy, for instance, the lumen portion has less liquid material, making the 

pictures seem more specular. However, when liquid is present, the mucosal tissue appears 

diffusive in VCE images; moreover, debris and turbidity may obscure the surface of the 

mucosa [. The picture seems less crisper due to blurring effects caused by the unassisted 

movement of the capsule camera. In addition, there are certain unusual features to the 

colourof mucosal tissue under VCE . The sensitivity of VCE to identify colonic lesions is 

lower than that of visual colonoscopy for the reasons mentioned in  Although the results are 

still inconclusive regarding the small intestine and the oesophagus, a recent meta-analysis 

shown that capsule endoscopy is helpful in identifying colorectal polyps . The sensitivity and 

specificity of identifying colorectal polyps were enhanced in second generation capsule 

endoscopes, which were made possible by newer improvements in sensor and camera 

systems . Despite the greater information provided by higher frame rates and more 

complicated imaging, the increasing workload for gastroenterologists is inevitable. Therefore, 

it is critically important and urgently needed to have automated, robust computer-aided 

identification and segmentation of colorectal polyps. 

Polyp detection in capsule endoscopy videos 

Detecting polyps in capsule endoscopy videos is a critical task in gastroenterology that aims 

to identify abnormal growths or lesions in the gastrointestinal tract. Capsule endoscopy 

involves a small, pill-sized camera that the patient swallows, allowing for non-invasive 

imaging of the digestive system's lining. Polyps, which are typically benign growths but can 

sometimes be precursors to cancer, need to be accurately identified and examined for further 

evaluation or intervention. 

The process of polyp detection in capsule endoscopy videos often involves the use of 

advanced image processing, machine learning, and computer vision techniques. These 

methods are employed to analyze vast amounts of video data captured by the capsule camera, 

assisting healthcare professionals in identifying and characterizing abnormalities efficiently 

and accurately. 

Key steps involved in polyp detection in capsule endoscopy videos typically include: 

Preprocessing: Enhancement of video quality, noise reduction, and image stabilization to 

improve the overall quality of the footage. 

Feature Extraction: Identifying specific visual features that distinguish polyps from normal 

tissue, such as color, texture, shape, and size. 

Machine Learning Algorithms: Utilizing various machine learning models, including deep 

learning neural networks, to train algorithms on labeled datasets. These algorithms learn to 

recognize patterns associated with polyps, enabling automated detection. 
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Classification and Detection: Applying trained models to segment and classify regions of 

interest within the video frames, highlighting areas suspected of containing polyps for further 

review by medical professionals. 

Validation and Clinical Integration: Validating the accuracy and efficacy of the detection 

system through testing on diverse datasets and collaborating with gastroenterologists to 

integrate these technologies into clinical practice. 

Challenges in polyp detection from capsule endoscopy videos include variations in lighting, 

image quality, movement artifacts, and the potential presence of similar-looking structures 

that are not polyps. Developing robust algorithms capable of accurately differentiating polyps 

from surrounding tissue is crucial for reliable detection and minimizing false positives or 

negatives. 

The ongoing research and development in this field aim to create more sophisticated and 

precise automated systems to assist healthcare professionals in early detection, diagnosis, and 

treatment planning, ultimately improving patient outcomes in gastrointestinal health care. 

Detecting and localizing polyps within a Video Capsule Endoscopy (VCE) frame is a pivotal 

aspect of computer-aided diagnosis in gastroenterology. The objective is to precisely identify 

and delineate the boundaries of polyps or abnormal lesions within the captured images or 

frames, facilitating accurate diagnosis and subsequent medical intervention. 

The process of polyp localization or segmentation within a VCE frame involves employing 

advanced image processing, computer vision techniques, and machine learning algorithms to 

precisely identify and outline regions of interest that potentially indicate the presence of 

polyps. This localization process is essential for assisting healthcare professionals in 

analyzing specific areas for further examination or treatment. 

Key elements in the localization or segmentation of polyps within a VCE frame include: 

Image Preprocessing: Enhancing image quality, contrast, and resolution to improve the 

visibility of details within the frame, aiding in the identification of potential polyps. 

Feature Extraction: Identifying distinguishing features of polyps, such as color variations, 

texture differences, shape irregularities, or contrast with surrounding tissue. 

Segmentation Algorithms: Utilizing segmentation techniques (e.g., thresholding, region-

based methods, contouring) to separate and isolate suspected polyp regions within the frame 

from the background or normal tissue. 

Machine Learning and Deep Learning Models: Training models, such as convolutional neural 

networks (CNNs), with annotated datasets to recognize and accurately segment polyps. These 

models learn patterns and features associated with polyp presence, aiding in automated 

segmentation. 

Evaluation and Refinement: Assessing the accuracy and performance of segmentation 

algorithms through validation on diverse datasets, refining techniques to minimize false 

positives or negatives. 

Challenges in polyp localization or segmentation within VCE frames include variations in 

polyp size, shape, and appearance, as well as the presence of similar-looking structures or 

artifacts. Additionally, factors like motion blur, lighting variations, and image artifacts from 

the capsule's movement through the gastrointestinal tract can impact the accuracy of 

segmentation algorithms. 

Efforts in this area of research aim to develop robust and reliable computer-assisted systems 

that can accurately identify, segment, and localize polyps within VCE frames. These 

advancements can significantly aid gastroenterologists by providing precise information for 

diagnosis, treatment planning, and monitoring, ultimately contributing to improved patient 

care and outcomes in gastrointestinal health. 

Conclusion 

The application of Active Contour Models (ACMs) for polyp segmentation in capsule 

endoscopic images represents a significant advancement in computer-aided diagnosis for 

gastrointestinal health. The utilization of ACMs, also known as snakes or deformable models, 

provides a powerful tool for accurately outlining and delineating polyps within the captured 

endoscopic images.Future research and development efforts aim to address these challenges 
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by refining ACM algorithms, enhancing their robustness to various polyp characteristics, and 

integrating them with other image processing and machine learning techniques for improved 

accuracy and efficiency in polyp segmentation. 
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