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ABSTRACT

Medical image enhancement improves the quality and facilitates diagnosis. This chapter investigates 
three methods of medical image enhancement by exploiting useful edge information. Since edges have 
higher perceptual importance, the edge information based enhancement process is always of interest. 
But determination of edge information is not an easy job. The edge information is obtained from various 
approaches such as differential hyperbolic function, Haar filters and morphological functions. The ef-
fectively determined edge information is used for enhancement process. The retinal image enhancement 
method given in this chapter improves the visual quality of the vessels in the optic region. X-ray image 
enhancement method presented here is to increase the visibility of the bones. These algorithms are used 
to enhance the computer tomography, chest x-ray, retinal, and mammogram images. These images are 
obtained from standard datasets and experimented. The performance of these enhancement methods 
are quantitatively evaluated.

INTRODUCTION

Medical Image Processing is an important sub-discipline of biomedical engineering and it enables 
quantitative analysis and visualization of medical images of numerous modalities. Medical imaging 
technology allows the people to see the interior portions of the body without really opening too much 
of the body. The processing of medical images includes advantages such as:

1. 	 It can be reproduced any number of times and retains the originality of the data
2. 	 Powerful tool to display the images
3. 	 Enhancement of images to make them easier for the Physician to interpret
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4. 	 Quantifying changes over time and
5. 	 Quick comparison of images, etc.

The images can be acquired from any of the modalities e.g. radiography, magnetic resonance imag-
ing, nuclear medicine, ultrasound, elastography, tactile imaging, photoacoustic imaging, thermography, 
conventional tomography, computer-assisted tomography, echocardiography, functional near-infrared 
spectroscopy, etc. Each image acquired from any modality have their own merits and demerits and 
sometimes these images are poor in quality. These distortions in the images cause inadequate presenta-
tion of interested objects / region, which can result in inaccurate analysis. The main contributions of 
this chapter includes:

1. 	 Using differential hyperbolic tangent function based edge enhancement in CT, retinal, and mam-
mogram images,

2. 	 Edge enhancement of x-ray Image by Haar Filters,
3. 	 Enhancement of vasculature in optic disc region based on edge information along with morpho-

logical operators.

This chapter is organized as follows. The background section reviews various research in the edge 
detection and image enhancement. It also describes various researches in the enhancement of retinal, 
mammogram and x-ray images. First section analyzes the hyperbolic filter based CT, retinal and mam-
mogram enhancement algorithm. It also describes an unsharp filter for retinal image enhancement. Second 
section analyzes the edge enhancement of chest x-ray image by Haar filters. Third section analyzes the 
enhancement of vasculature in optic disc region based on edge information along with morphological 
operators. This chapter ends with future research directions of this research and conclusion.

BACKGROUND

Enhancement techniques have been widely used in the field of medical image processing, where the 
subjective quality of images is important for human interpretation and diagnosis. Image enhancement 
plays an important role in making important decision based on the image information. The techniques 
of medical image enhancement are to improve some useful information present in an image, or / and 
remove or reduce some unwanted information. Various enhancement algorithms have been developed 
apply on medical images. Image enhancement is a process, so that the enhanced image is more suitable 
than the original image for a specific application (Gonzalez, & Woods, 2009). Medical image enhance-
ment is necessary if the original is not a good candidate for subsequent processing (Yang, Su, & Sun, 
2010; Li, Yanmei, & Hailun, 2010). In many cases, enhancement improves the quality of the image and 
facilitates diagnosis (Anand, & Gayathri 2015; Anand, & Shantha Selva Kumari, 2013, 2014; Anand, 
Shantha Selva Kumari, Jeeva, & Thivya, 2013a; 2013b; Sundaram, Ramar, Arumugam, & Prabin, 2011; 
Li, 2010; Tay, Garson, Acton, & Hossack, 2010; Peng, Yingjun, Biao, Wei, & Deling, 2007).

Image enhancement is the process to improve an image, so that it looks subjectively better (Yu, Kuo, 
Guei, & Chyou, 2012). However, subjective quality of an image depends largely on the sharpness and 
explicitness of edges. The lack of sharpness is due to wrong focus of imaging equipment, motion blur, 
etc. Sharpness is directly related to human sight properties and visibility. Emphasizing the edges there 



 

 

24 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/medical-image-enhancement-using-edge-

information-based-methods/164671

Related Content

On Automated Generation of Keyboard Layout to Reduce Finger-Travel Distance
Amol D. Maliand Nan Yang (2017). International Journal of Monitoring and Surveillance Technologies

Research (pp. 29-43).

www.irma-international.org/article/on-automated-generation-of-keyboard-layout-to-reduce-finger-travel-distance/185800

Biometric Image Processing
 (2013). Multimodal Biometrics and Intelligent Image Processing for Security Systems (pp. 26-46).

www.irma-international.org/chapter/biometric-image-processing/76160

QuEST for Information Fusion in Multimedia Reports
Erik P. Blasch, Steven K. Rogers, Hillary Holloway, Jorge Tierno, Eric K. Jonesand Riad I. Hammoud

(2014). International Journal of Monitoring and Surveillance Technologies Research (pp. 1-30).

www.irma-international.org/article/quest-for-information-fusion-in-multimedia-reports/130618

An Anticipative Control Approach and Interactive GUI to Enhance the Rendering of the Distal

Robot Interaction with its Environment during Robotized Tele-Echography: Interactive Platform

for Robotized Tele-Echography
Pierre Vieyres, Juan Sandoval, Laurence Josserand, Cyril Novales, Marco Chiccoli, Nicolas Morette, Aicha

Fonte, Soteris Avgousti, Sotos Voskaridesand Takis Kasparis (2013). International Journal of Monitoring

and Surveillance Technologies Research (pp. 1-19).

www.irma-international.org/article/an-anticipative-control-approach-and-interactive-gui-to-enhance-the-rendering-of-the-

distal-robot-interaction-with-its-environment-during-robotized-tele-echography/97698

Tracking, Security, Monitoring, and Attack Detection Systems for IoT Devices
Cemgil Kurtand Gurkan Tuna (2026). Exploring the Intersection of Forensics and Biometrics (pp. 379-422).

www.irma-international.org/chapter/tracking-security-monitoring-and-attack-detection-systems-for-iot-devices/402975

http://www.igi-global.com/chapter/medical-image-enhancement-using-edge-information-based-methods/164671
http://www.igi-global.com/chapter/medical-image-enhancement-using-edge-information-based-methods/164671
http://www.irma-international.org/article/on-automated-generation-of-keyboard-layout-to-reduce-finger-travel-distance/185800
http://www.irma-international.org/chapter/biometric-image-processing/76160
http://www.irma-international.org/article/quest-for-information-fusion-in-multimedia-reports/130618
http://www.irma-international.org/article/an-anticipative-control-approach-and-interactive-gui-to-enhance-the-rendering-of-the-distal-robot-interaction-with-its-environment-during-robotized-tele-echography/97698
http://www.irma-international.org/article/an-anticipative-control-approach-and-interactive-gui-to-enhance-the-rendering-of-the-distal-robot-interaction-with-its-environment-during-robotized-tele-echography/97698
http://www.irma-international.org/chapter/tracking-security-monitoring-and-attack-detection-systems-for-iot-devices/402975

