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Abstract: Medical imaging is one of the important topics in research field. It  is the visualization of body parts, tissues, or organs, 
for use in clinical diagnosis, treatment and disease monitoring. Imaging techniques encompass the fields of radiology, nuclear 
medicine and optical imaging and image-guided intervention. MRI gives the  conservative treatment that does not require 
incision into the body or the removal of tissue of imaging the cervical spine Magnetic Resonance Imaging (MRI) is a medical 
imaging technology that uses radio waves and a magnetic field to create detailed images of organs and tissues. The impact  of the 
medical image in various fields are constantly growing. Magnetic Resonance Imaging, is an advanced, state-of-the-art radiology 
method that produces very clear images of the human body without the use of X-rays. MRI has proven to be highly effective in 
diagnosing a number of conditions by showing the difference between normal and diseased soft tissues of the body. MRI a 
powerful diagnostic tool in the assessment of both anatomical deformity and tissue pathology. MRI  has tremendous potential in 
the diagnosis of both intraspinal and osteo-articular disease of the cervical spine. MRI gives extremely clear, detailed images of 
soft-tissue structures that other imaging techniques cannot achieve. MRI has much greater soft tissue contrast than Computed 
Tomography, making it useful in neurological, musculoskeletal, cardiovascular, and gynecological imaging. This paper presents 
the survey of various thresholding techniques used in medical imaging.  
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I. INTRODUCTION 
One important problem in medical image analysis is image segmentation, which identifies the boundaries of objects such as organs 
or abnormal regions (e.g. tumors) in images. Having the segmentation result makes it possible for shape analysis, detecting volume 
change, and making a precise radiation therapy treatment plan. In the literature of image processing and computer vision, various 
theoretical frameworks have been proposed for segmentation. This paper deals with various segmentation by thresholding 
techniques applied in  medical imaging. The images under MRI can evaluate post-surgical changes, detect fractures, infection and 
tumours. It can detect infections, fluid collections and tumours in the muscles and tissues around your cervical spine. 

II. RELATED WORK 
There have been a number of survey papers on thresholding. Lee, Chung and Park [1] conducted a comparative analysis of five 
global thresholding methods and advanced several useful criteria for thresholding performance evaluation. In an earlier paper 
Weszka and Rosenfeld [2] also defined several evaluation criteria. Palumbo, Swaminathan and Srihari [3] addressed the issue of 
document binarization comparing three methods. Sahoo et al. [4] surveyed nine thresholding algorithms and illustrated 
comparatively their performance. Glasbey [5] pointed out the relationships and performance differences between 11 histogram-
based algorithms based on an extensive statistical study. 
Images are, generally, classified into unimodal, bimodal and multimodal depending on their histogram shapes. When the histogram 
doesn’t exhibits a clear separation between two peaks ordinary thresholding techniques might under perform. Hence there is a 
demand for a robust methodology to binarise all types of images. Fuzzy set theory provides better convergence when compared with 
non-fuzzy methods. 
In case of ideal images the image histogram shows a deep valley between two distinct peaks, each one represents either an object or 
background and the threshold falls in the valley region. But in case of unimodal and bimodal images will not express clear 
separation of the pixels as two peaks, in such cases threshold selection become a difficult task[6]. To solve this difficulty Otsu [7] 
proposed discriminant analysis to maximize the separability of the resultant classes. Interaction among the pixels is also a 
reasonable feature tried in two-dimensional Otsu method [8]. In entropy based algorithms proposed by Kapur et al[10] extend the 
previous work of pun [9] that first uses the concept of entropy for thresholding. This method concludes that when the sum of the 
background and object entropies reaches its maximum, the threshold value is obtained. In Kapur et al., images which are corrupted 
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with noise or irregular illumination produce multimodal histograms in which a gray level histogram does not guarantee for the 
optimum threshold selection, because no spatial correlation is considered. 
Abutaleb extended Kapur’s method[11] using two dimensional entropies which are calculated from a two dimensional histogram 
which was determined by using the gray value of the pixels and the local average of neighborhood gray values of the pixels. Then 
the work is simplified by A.D.Brink[12]. Entropy criterion function is applied on 2-D GLSC histogram to select optimum threshold 
by surpassing difficulties with 1-D histogram by Yang Xiao et al.[13,14]. This work is further extended by Seetharama Prasad et 
al.[15] using variable similarity measure producing improved GLSC histogram. The ordinary thresholding techniques perform 
poorly when non-uniform illumination corrupts object characteristics and inherent image vagueness is present. 
Fuzzy set theory is used to handle grayness ambiguity or inherent image vagueness during the process of threshold selection. Fuzzy 
C-partitions were used on entropic criteria to achieve optimum threshold value by Seetharama Prasad et al.[16]. Type-II fuzzy is 
used with GLSC histogram with human visual nonlinearity characteristics to identify the optimal similarity measure. Type-II fuzzy 
sets and a new fuzzyness measure called Ultrafuzziness are introduced by H.R.Tizhoosh [17] and Type-II fuzzy probability 
partitions methods are applied on GLSC histogram to obtain the threshold by Seetharama Prasad et al.[18].Ch.V.Narayana et al.[19] 
used ultra fuzziness and type-II fuzzy sets for automatic image segmentation.  
Nuno Vieira Lopes et al[20]. introduced fuzzy measures to threshold gray level images with no entropy criterion function to reduce 
the time complexity for computation and this technique is further automated by Seetharama Prasad et al.[21].concludes that when 
the sum of the background and object entropies reaches its maximum, the threshold value is obtained. histogram with human visual 
nonlinearity characteristics to identify the optimal similarity measure.  
The histogram based thresholding method is based on the shape properties of the histogram. Two major peaks and an intervening 
valley is searched for using such tools as the convex hull of the histogram, or its curvature and zero crossings of the wavelet 
components. Shape_ Rosenfeld[22] is  based on obtaining the convex hull. Other variations on the theme are in Weszka [30] , [ 23]. 
We found that the deepest concavity point works best as a threshold irrespective of object smoothness. Halada and Osokov [24] 
have also considered histogram concavity analysis. 
Sahasrabudhe and Gupta [25] have addressed the histogram valley-seeking problem. More recently Whatmough [26] has improved 
on this method by considering the exponential hull of the histogram. Shape-based thresholding of Sezan [27] scheme is based on the 
peak analysis of the smoothed histogram. Shape-based thresholding of Carlotto [28] and Olivo [29] consider the multiscale analysis 
of the probability mass function and interpret its fingerprints, that is the course of its zero crossings and extrema over the scales. In 
[29] using a discrete dyadic wavelet transform, one obtains a sequence of smoothed signals describing the multiresolution analysis 
of the histogram. The threshold is defined as the valley (minimum) point following a peak in the smoothed histogram. This 
threshold position is first estimated at the coarsest resolution, but later refined using finer resolution representations and establishing 
correspondences between extrema at different resolution levels.  
Shape-based thresholding of Ramesh [30] use a functional approximation to the pmf. It is approximated by two-step functions, that 
is, a bi-level function,in such a way that either the sum of squares or the variance of the approximation is minimized. Shape-based 
thresholding by an all-pole model Guo [31], Cai [32]. In Cai [32] the authors have approximated the spectrum as the power 
spectrum of multi-complex exponential signals in Prony’s spectral analysis method. A similar all-pole model was assumed in Guo 
[31], where the threshold is selected by maximizing the between-class variance. In a modified approach,  the autoregressive (AR) 
model is used to smooth the histogram and the valley is found by the pole analysis. 

III. CONCLUSION 
In this paper, various segmentation by thresholding techniques used in medical imaging is discussed. This paper analysis the survey 
of segmentation by thresholding  work  of the medical  images into anatomical components of interest, including anatomical 
landmarks for variousl  location, identification of individual part. These types of thresholding method removes the ramdom noise of 
data. Image thresholding has one of the finest method in medical imaging field. Medical Image Segmentation is the process of 
automatic or semi-automatic detection of boundaries within a 2D or 3D image. A major difficulty of medical image segmentation is 
the high variability in medical images and this becomes  minimized in future. 
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