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IMAGE SEGMENTATION AS A 

CLASSIFICATION TASK IN 

COMPUTER APPLICATIONS 
 

Abstract: For some applications, such as image 

recognition or compression, we cannot process the 
whole image directly for the reason that it is 

inefficient and unpractical. Image segmentation is 

to classify or cluster an image into several parts 

(regions) according to the feature of image, for 

example, the pixel value or the frequency response. 

Image segmentation is the critical step in the 

process of object recognition in digital image 

processing. It segments the overall image into 

different regions so that their description can be 

used to identify different objects in an image. The 

quality of object recognition depends upon the 
quality of segmentation. 

Keywords: classification, segmentation, digital 

image processing 

 

1. INTRODUCTION  
 

Image segmentation is useful in many 

applications. It can identify the regions of 

interest in a scene or annotate the data. 
Region-based segmentation includes the 

seeded and unseeded region growing algo-

rithms, the JSEG, and the fast scanning 

algorithm. All of them expand each region 

pixel by pixel based on their pixel value or 

quantized value so that each cluster has 

high positional relation. For data 

clustering, the concept of them is based on 

the whole image and considers the distance 

between each data. The characteristic of 

data clustering is that each pixel of a 

cluster does not certainly connective. The 
basis method of data clustering can be 

divided into hierarchical and partitional 

clustering. Furthermore,it is shown the 

extension of data clustering called mean 

shift algorithm, although this algorithm 

much belonging to density estimation. The 

last classification of segmentation is edge-

based segmentation. This type of the 

segmentations generally applies 2 edge 

detection or the concept of edge. The 

typical one is the watershed algorithm, but 

it always has the over-segmentation 

problem, so that the use of markers was 

proposed to improve the watershed 

algorithm by smoothing and selecting 

markers. Finally, X. Ren and J. Malik 
introduced a classification model for 

image segmentation in [1]. The criterion of 

good segmentation is not easily defined 

because it is subjective by nature. Given a 

single image, the segmentation that 

produced by human vary in a wide range 

according to where the drawer put the 

emphasis on or how much detail she or he 

prefers. Therefore, it is not natural to 

always minimize or maximize a certain 

objective function to obtain the best 
segmentation. Using two-class 

classification model to determine just 

goodness or badness is reasonable, because 

there is a general consensus about what 

segmentation is good or bad. The 

evalutation of segmentation is roughly 
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based on proximity, similarity and good 

continuation. The principle of proximity 

states that the intuitive idea that if two 

regions are close to each other it is more 

likely to be a part of one grouping. The last 

principle, good continuation, states that 

natural objects have a tendency to assume 
a smooth boundary line rather than radical 

points. The authors of [1] found out a way 

to obtain and evaluate good segmentation 

by using database of human segmented 

images [2]. They first constructed a 

logistic classifier with the features stated 

above, and train it with human segmented 

image. The database of [2] enables 

supervised learning in image segmentation 

field. For positive examples, they use the 

human segmented images in the database. 

For negative examples, they use the human 
segmentation randomly matched with a 

different image. 

Segmentation is often the critical step 

in image analysis: the point at which it can 

be moved from considering each pixel as a 

unit of observation to working with objects 

(or parts of objects) in the image, 

composed of many pixels. If segmentation 

is done well then all other stages in image 

analysis are made simpler. But, as we see, 

success is often only partial when 
automatic segmentation algorithms are 

used. However, manual intervention can 

usually overcome these problems, and by 

this stage the computer should already 

have done most of the work. If an image 

has been preprocessed appropriately to 

remove noise and artifacts, segmentation is 

often the key step in interpreting the 

image. 

Image segmentation is a process in 

which regions or features sharing similar 
characteristics are identified and grouped 

together. Image segmentation may use 

statistical classification, thresholding, edge 

detection, region detection, or any 

combination of these techniques. Huge 

masses of digital visual information are 

produced nowadays, both automatically 

and also by the ever increasing numbers of 

ordinary people with access to easily 

usable tools for creating personal digital 

content. Automatic image analysis 

techniques are called for to analyse and 

organise these overwhelming sea of 

information. Especially useful would be 

methods that could automatically analyse 
the semantic contents of images and videos 

as it is just the content that determines the 

relevance in most of the potential uses. 

One important aspect of image content is 

the object composition: the identities and 

positions of the objects the images contain. 

Quite often data analysis researchers work 

with data sets of their own. The problems 

the individual researchers try to solve may 

be very similar and there could be 

significant synergy in the solutions. 

However, due to different data sets the 
relative effectiveness of various 

approaches may be difficult to compare. 

Standardised benchmark tasks and 

performance evaluation campaigns are 

partial solutions to this problem. 

In computer vision, segmentation is 

the process of partitioning a digital image 

into multiple segments (sets of pixels, also 

known as super pixels). The goal of 

segmentation is to simplify and/or change 

the representation of an image into 
something that is more meaningful and 

easier to analyze [1]. Image segmentation 

is typically used to locate objects and 

boundaries (lines, curves, etc.) in images. 

More precisely, image segmentation is the 

process of assigning a label to every pixel 

in an image such that pixels with the same 

label share certain visual characteristics. 

The result of image segmentation is a set 

of segments that collectively cover the 

entire image, or a set of contours extracted 
from the image. Each of the pixels in a 

region are similar with respect to some 

characteristic or computed property, such 

as color, intensity, or texture. Adjacent 

regions are significantly different with 

respect to the same characteristics. The 

traditional processing flow for image-

based pattern recognition consists of image 
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segmentation followed by classification. 

This approach assumes that the 

segmentation is able to accurately extract 

the object of interest from the background 

image autonomously. Note that rather than 

merely providing a labeling of all regions 

in the image, the segmentation process 
must extract the object of interest from the 

background to support the subsequent 

feature extraction and object classification 

processing. The performance of this 

subsequent processing is strongly 

dependent on the quality of this initial 

segmentation. This expectation of ideal 

segmentation is rather unrealistic in the 

absence of any contextual information on 

what object is being extracted from the 

scene. 

2. ROAD MAP OF PHASES IN 

SEGMENTATION METHODS  
 

Region-based methods mainly rely on 

the assumption that the neighboring pixels 

within one region have similar value. The 

common procedure is to compare one pixel 

with its neighbors. If a similarity criterion 

is satisfied, the pixel can be set belong to 

the cluster as one or more of its neighbors. 

The selection of the similarity criterion is 

significant and the results are influenced 

by noise in all instances. 

 
 

 

 

 
Figure 1 - Road map of training phase 

 

As a preprocessing step, we oversegment 

an image into superfixels using normalized 

cut introduce in [3]. The segmentation 

problem in this step is treated as a graph 

partitioning problem. The algorithm 

exploits the hierarchical nature of 
partitioning, and is recursively applied to 

the segmented portion until the segment 

meet a certain threshold condition. In 

implementation, we set the threshold to be 

the number of superpixels in an image. We 

can assume that each superpixel is 

homogeneous in size and brightness. The 

homogeneity of brightness is achieved by 

using intensity of pixel as cutting criterion. 

The dataset for traning consists of equal 

number of good examples and bad 
examples. Given a normalized cut image, 

we first generate a segmentation whose 

edge is subset of superpixel boundaries 

and almost same as the human marked 

segmentation. We already know from the 
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property of normalized cut that human 

marked boundaries are almost covered by 

superpixel boundaries with the tolerence of 

only few pixels. 

 

 
Figure 2 - Generating good examples(left) and bad examples(right) 

 

For each superpixel, we compute the 

overlapping ratio with each human marked 

segment and classify the superpixel to be a 
part of the segment that is most overlapped 

with it. We use all the segments in this 

segmentation as good segment and label 

them as one. Bad segment is generated by 

matching the superpixels to the human 

marked segmentation of different image. 

The image and the human’s segmentation 

is randomly picked and we label the bad 

segments as zero. Figure 2. is an example 

from generating good segments and bad 

segments. Testing the classifier is not 

straightforward, since we have to find 

good segmentation, not good segment. 
Therefore we need a criterion for 

determine the best segmentation based on 

our classifier. If that segmentation appears 

in most of the segmentation drawn by 

human, we can determine that our 

classifier works well. In [1], the evaluating 

procedure is done formally by using the 

benchmark program of [2]. However we 

just check this only qualitiatively. 

 

 

 
Figure 3 - Road map of testing phase 

 
We know how to determine good 

segments. Therefore, to determine the best 

segmentation, we can think of it as the one 

that includes most good segments. This 

leads us to the following criterion: The 

best segmentation is the one maximizing 

the sum of activation function used in 

training phase. 



 

                                                  8
th
 IQC May, 23 2014                                               807 

3. UNSUPERVISED 

SEGMENTATION OF COLOR-

TEXTURE REGIONS IN IMAGES 

AND VIDEO (JSEG) 
 

The drawback of unsupervised 

segmentation is ill-defined because the 

segmented objects do not usually conform 

to homogeneous spatiotemporal regions in 
color, tex-ture, or motion. Hence, in [4] it 

is presented the method for unsupervised 

segmentation of color-texture regions in 

images and video, called as JSEG. The 

goal of this algorithm is to segment images 

and video into homogeneous color-texture 

regions. The concept of the JSEG 

algorithm is to separate the segmentation 

process into two portions, color 

quantization and spatial segmentation. The 

color quantization quantizes colors in 
image into several representative classes 

that can differentiate regions in the image. 

The process of quantization is 

implemented in the color space without 

considering the spatial distribution of the 

colors. The corresponding color class 

labels replace the original pixel values and 

then create a class-map of the image. The 

CIE LUV color space is used for the color 

space in JSEG. In second portion, spa-tial 

segmentation executes on the class-map 
instead of regarding the corresponding 

pixel color similarity. The benefit of this 

separation is that respectively analyzing 

the similarity of the colors and their 

distribution is more tractable than 

complete them at the same time. The 

preceding process of the criterion is an 

unsupervised color quantization algorithm 

based on human perception [5]. This 

quantization method quantizes the set of 

image pixels to the same color, called 

color class. Then the image pixel colors 
are replaced by their corresponding color 

class label and the newly estab-lished 

image of labels is called a class-map. The 

class-map can be regarded as a special 

kind of texture composition.  

 

 
Figure 4 - Flow-chart of the steps in JSEG 
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According to the characteristics of the 

J values, the modified region growing 

method can be applied to segment an 

image. The algorithm starts the 

segmentation at the largest scale. Then it 

repeats the same process on the newly 

segmented regions at the next lower scale. 
After finishing the final segmentation at 

the smallest scale, the region merging 

operation follows region growing to derive 

the final segmentation result. The flow-

chart of the steps in JSEG is presented in 

figure 4.  

The seed growing is not the same as 

the region growing described before. This 

seed growing is presented for accelerating 

the computation time. The procedure is 

shown as below.  

Step1. Remove holes in the seeds.  
Step2. Compute the average of the 

local J values in the remaining 

unsegmented part of the region and 

connect pixels below the average to 

compose growing areas. If a growing area 

is adjacent to one and only one seed, we 

merge this growing area into that seed.  

Step3. Compute local J values of the 

remaining unsegmented pixels at the next 

smaller scale and repeat Step 2 (This 

motion is to more precisely locate the 

boundaries). When the operation reaches 

the smallest scale, continue to Step 4.  

Step4. At the smallest scale, the 

remaining pixels are grown one by one. 

The remaining pixels are sorted by their 

local J values. The pixel is assigned to its 

adjacent seed in order from the minimum 
local J value to maximum.  

The segmentation from seed growing 

has the problem of over-segmented 

regions. Region merge is in order to solve 

over-segmented regions. These regions are 

merged based on their color similarity. The 

color information of region is 

characterized by its color histogram and 

the color histogram bins are according to 

the quantized colors from the color 

quantization process. The method of 

region merge is based on the 
agglomerative method in [6]. We first 

construct a distance table containing the 

distances between the color histogram of 

any two neighboring regions. The pair of 

regions with the minimum distance is 

merged together. Then the new color 

feature vector of the new region is 

computed and the distance table is updated 

along with the neighboring relationships. 

The region merge process continues until a 

maximum threshold for the distance is 
reached. 

 

 
Figure 5 - Segmentation of gray level images using JSEG 

 

Unlike region growing, fast scanning 

algorithm do not need seed point. The 

concept of fast scanning algorithm [7] is to 

scan from the upper-left corner to lower-
right corner of the whole image and 

determine if we can merge the pixel into 

an existed clustering. The merged criterion 

is based on our assigned threshold. If the 

difference between the pixel value and the 

average pixel value of the adjacent cluster 

is smaller than the threshold, then this 

pixel can be merged into the cluster. Data 

clustering is one of methods widely 

applied in image segmentation and sta-
tistic. The main concept of data clustering 

is to use the centroid to represent each 

cluster and base on the similarity with the 

centroid of cluster to classify. According 

to the characteristics of clustering 

algorithm, we can roughly divide into 
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hierarchical and partitional clustering. 

Except for this two classes, mean shift 

algorithm is part of data clustering, too, 

and its concept is based on density 

estimation. In contrast with the 

hierarchical clustering constructing a 

clustering structure, the partitional 
clustering algorithm obtains a single 

partition of the data. It is useful to im-

plement in large data sets, but for 

hierarchical clustering, the construction of 

dendro-gram needs lots of computation 

time. The problem of partitional clustering 

is that we have to select the number of 

desired output clusters before we start to 

classify data. 

 

 

 
 

 

 

 

 

4. THRESHOLDING THE 

SIMPLEST WAY TO 

SEGMENTATION 
 

Thresholding is the simplest way to 

perform segmentation, and it is used 

extensively in many image processing 

applications. Thresholding is based on the 

notion that regions corresponding to 

different regions can be classified by using 

a range function applied to the intensity 
values of image pixels. The assumption is 

that different regions in an image will have 

a distinct frequency distribution and can be 

discriminated on the basis of the mean and 

standard deviation of each distribution . 

For example, given the histogram of a two-

dimensional medical image I(x,y), we can 

define a simple threshold rule to classify 

bony and fat tissues or a compound 

threshold rule to classify muscle tissue  

(Figure 6) 

 

 
Figure 6 - Example of tresholding 

 

Limitations of thresholding: 

 The major drawback to threshold-

based approaches is that they 

often lack the sensitivity and 

specificity needed for accurate 

classification. 

 The problem gets severe in case 
of multi-modal histograms with 

no sharp or well-defined 

boundaries. 

 It is often difficult to define 

functional and statistical 

measures only on the basis of 

gray level value (histogram). 

Solution: Region Growing based 
segmentation techniques, such as: Region 
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splitting, Region merging, Split and Merge 

and Region growing techniques. 

Homogeneity of regions is used as the 

main segmentation criterion in region 

growing. 

The criteria for homogeneity: 

 gray level 

 color 

 texture 

 shape 

 model 

The basic idea of region splitting is to 

break the image into a set of disjoint 

regions, which are coherent within 

themselves: 

 Initially take the image as a whole 

to be the area of interest. 

 Look at the area of interest and 
decide if all pixels contained in 

the region satisfy some similarity 

constraint. 

 If TRUE then the area of interest 

corresponds to an entire region in 

the image. 

 If FALSE split the area of interest 

(usually into four equal subareas) 

and consider each of the sub-

areas as the area of interest in 

turn. 

 This process continues until no 

further splitting occurs. In the 

worst case this happens when the 

areas are just one pixel in size. 

This is a divide and conquer or 

top down method. 

If only a splitting schedule is used 

then the final segmentation would 

probably contain many neighboring 

regions that have identical or similar 

properties. We need to merge these 
regions. The result of region merging 

usually depends on the order in which 

regions are merged. The simplest methods 

begin merging by starting the 

segmentation using regions of 2x2, 4x4 or 

8x8 pixels. Region descriptions are then 

based on their statistical gray level 

properties. A region description is 

compared with the description of an 

adjacent region; if they match, they are 

merged into a larger region and a new 

region description is computed. Otherwise 

regions are marked as non-matching. 

Merging of adjacent regions continues 

between all neighbors, including newly 

formed ones. If a region cannot be merged 
with any of its neighbors, it is marked 

`final' and the merging process stops when 

all image regions are so marked. 

Merging heuristics: 

 Two adjacent regions are merged 

if a significant part of their 

common boundary consists of 

weak edges 

 Two adjacent regions are also 

merged if a significant part of 

their common boundary consists 
of weak edges, but in this case not 

considering the total length of the 

region borders. Of the two given 

heuristics, the first is more 

general and the second cannot be 

used alone because it does not 

consider the influence of different 

region sizes. 

Region merging process could start by 

considering: 

 small segments (2*2,…,8*8) 

selected a priori from the image 

 segments generated by 

thresholding 

 regions generated by a region 

splitting module 

The last case is called as “Split and 

Merge” method. Region merging methods 

generally use similar criteria of 

homogeneity as region splitting methods, 

and only differ in the direction of their 

application. However starting with a 

particular seed pixel and letting this region 
grow completely before trying other seeds 

biases the segmentation in favour of the 

regions which are segmented first. 

This can have several undesirable 

effects: 

 Current region dominates the 

growth process – ambiguities 
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around edges of adjacent regions 

may not be resolved correctly. 

 Different choices of seeds may 

give different segmentation 

results. 

 Problems can occur if the 

(arbitrarily chosen) seed point lies 
on an edge. To counter the above 

problems, simultaneous region 

growing techniques have been 

developed. 

 Similarities of neighboring 

regions are taken into account in 

the growing process. 

 No single region is allowed to 

completely dominate the 

proceedings. 

 A number of regions are allowed 

to grow at the same time. 

 Similar regions will gradually 

coalesce into expanding regions. 

 Control of these methods may be 

quite complicated but efficient 

methods have been developed. 

 Easy and efficient to implement 

on parallel computers. 

 

 

 
Figure 7 - Gray level thresholding based segmentation 

 

5. FUSION OF 

COMPLIMENTARY 

INFORMATION 
 

Region-based methods sacrifices 
resolution and details in the image while 

calculating useful statistics for local 

properties – leads to segmentation errors at 

the boundaries: 

 Difficult to choose initial seed 

points and stopping criteria in the 

absence of priori information. 

 Boundary-based methods fail if 

image is noisy or if its attributes 

differ only by a small amount 

between regions 

 Both Boundary-based and region 

based method often fail to 

produce accurate segmentation 

results, although the location in 

which each of these methods fail 
may not be identical (often 

complimentary). 

Both approaches suffer from a lack of 

information since they rely on ill-defined 

hard thresholds, which may lead to wrong 

decisions. 

By using the complementary 

information of edgebased and region-based 

information, it is possible to reduce the 

problems that arise in each individual 

methods. 
1) Embedded Integration 

2) Post - processing integration. 

Extracted edge information is used 

within region segmentation algorithm. 

Edge Information can be used in two 

ways: 

1) Control of decision criterion edge 

information is included in the 
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definition of decision criterion 

which controls the growth of the 

region. 

2) Seed placement guidance - edge 

information used to decide which 

is the most suitable position to 
place the seed of the region 

region growing process. 

Post-processing Integration combines 

the map of regions and the map of edge 

outputs with the aim of providing an 

accurate and meaningful segmentation. 

Region segmentation algorithm may 

produce false boundaries. It is compared 

with edge detection results. A region-based 

segmentation is used to get an initial 

estimate of the region. It is combined with 

salient edge information to achieve more 

accurate representation of the target 

boundary. Different results are achieved by 

changing parameters and thresholds in a 
region- segmentation algorithm. 

Evaluation function is used to choose the 

best result obtained. Evaluation function 

measures the quality of a region-based 

segmentation according to its consistency 

with the edge map. 

 

 
Figure 8 - Terrain classification based on color properties 

of a satellite Image of Hyderabad lake area 
 

The discipline of computational 
design is concerned with the application of 

formal methods in order to understand and 

improve the design process. Theoretical 

developments in areas such as artificial 

intelligence (AI) have provided 

computational models that contribute to 

the understanding of the cognitive 

processes utilised in design, for example 

Simon’s generate-test model. These 

models provide a theoretical basis for 

computational design tools, such as 

computer-aided design (CAD) systems, 
which in turn serve a dual purpose. From a 

practical point of view they serve as useful 

design aids that can be integrated into the 

design process not only in order to 

represent the geometry of a design, but 

also as a means for analysing a design. 

From a theoretical point of view they serve 

as practical tests of the theoretical models 
of design, the results of which serve to 

further contribute to the understanding of 

the design process. Computational 

methods emerged due to the inadequacy of 

traditional design-by-drawing methods 

which were not suitable for modern design 

practice. Designers utilising design-by-

drawing had to rely on their own memory 

and imagination in order to determine what 

will or will not work and what can or 

cannot be designed.It is suggested that 

such a method of design is inappropriate in 
novel situations, such as are common in 

modern design, where the experiences of 

more than a single designer are needed. 

While drawings are useful for resolving 

the internal compatibilities of a design, 

such as the relative locations or 

dimensions of components of the design, 
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they provide little help for resolving the 

external compatibilities, such as the 

relationship between product and user or 

the relationship between different 

products. Search problems were the basis 

for much of the early research in AI, and 

two distinct methods of approaching the 
problems have been developed.  

The first approach models the design 

process as a path through the design space 

from the initial state to the goal state, via 

application of a set of operators. In many 

search problems the goal state is not 

explicitly known, but rather is described 

implicitly via test. For example, the 

packing problem is concerned with 

searching for a layout of a set of objects 

that allows them to fit within a container 

and the final state is defined implicitly by a 
test that determines whether or not the 

objects fit without interference. The 

second approach models the design 

process as an exploration of the design 

space in order to identify a state that meets 

the design objectives. These problems can 

be defined in terms of a set of variables, a 

set of possible values for each variable and 

constraints on the variables. In such an 

approach the aim of the design task is to 

select suitable values so that the 
constraints on each variable are satisfied. 

A solution of the design problem is 

satisfied by resolving these conflicts in 

order to find a fit between form and 

context. The generate-test model 

previously discussed is the most general 

and probably the weakest of these 

strategies. It involves generating possible 

solutions and testing them in order to 

determine whether or not they meet 

specified design criteria. However, in real 
design problems of any magnitude or 

complexity the procedure is likely to be 

highly inefficient since a huge number of 

iterations will have to take place. As a 

result stronger strategies have been 

developed that build on the generate-test 

model such as improvement (or hill 

climbing) procedures and heuristic search 

procedures. Both of these strategies 

involve incrementally improving designs 

by applying a sequence of small 

modifications. In an improvement strategy, 

a design is modified at each stage of the 

process and compared to the current 

optimal design. If there is an improvement 
then the current design replaces the 

optimal design, if not a new design is 

generated for comparison. In heuristic 

search strategies knowledge is applied 

concerning the structure of the problem at 

each stage of the process in order to 

determine the modifications that should be 

applied. Problems that involve searching in 

large spaces, such as design problems, are 

generally computationally hard to solve, 

however a search can be guided by 

specific knowledge about the problem at 
hand. Use of knowledge in search 

problems can simplify the problems by, for 

example, constraining the search in order 

to narrow the search space, or by ordering 

alternatives according to their suitability at 

any given stage of the design process. This 

incompatibility between computational 

models of design and actual design 

practice can be illustrated by examining 

more closely an example of a 

computational tool based on a 
combinatorial approach to design, namely 

CAD systems. CAD systems are the most 

commonly utilised computational tools in 

modern design studios, and they are used 

to apply computers to both the modelling 

and communication ofdesigns. Their use 

has primarily been due to the desire to 

automate the repetitive aspects of the 

design process and to improve the 

precision of design representations. The 

first approach is at a basic level where 
computers are used to automate or assist in 

producing representations of designs such 

as drawings, diagrams or lists of parts. The 

second approach is at a more advanced 

level where new tools or techniques are 

produced that give designers enhanced 

facilities to assist in the design process. It 

also allowed designs to be analysed in 
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terms of their performances. For example, 

the stresses in the members of a bridge 

structure could be calculated and 

displayed, or the responses of an electrical 

circuit to the introduction of voltages and 

current could be simulated. Although CAD 

systems are now generally accepted as 
design tools there are still concerns about 

their role in the design process. As 

previously discussed, innovative design 

and fluid design thinking require a rapid 

series of design ideas that are ambiguous 

and open to re-interpretation, such as those 

produced when sketching. Compared to 

sketching, the process of generating a 

CAD model is incredibly slow and 

although the resulting models are 

mathematically precise they are not easily 

reinterpreted. As a result, CAD systems 
are not well suited to the early exploratory 

stages of design and are more commonly 

used in the later stages, where precise 

representations are desirable.  

Design tools have been developed that 

facilitate the interactive nature of the early 

stages of design however, these tools are 

not commonly integrated into commercial 

CAD systems. Designs arranged on an 

organising grid are gradually built up from 

definite discrete elements, which at their 
lowest level are represented by point sets. 

Subshapes of the designs are simply 

represented by subsets of points, and 

designs can be unambiguously 

decomposed into their parts. 

 

 

6. CONCLUSION 
 
Even though image segmentation has 

been a field of active research for many 

decad, it remains to be one of the hardest 

and at the same time most frequently 

required steps in image processing 

systems. Therefore, there does not and can 

not exist a standard segmentation method 

that can be expected to work equally well 

for all tasks. When approachinga new 

image processing problem, it is essential to 

carefully evaluate different available 

methods and to choose the one that best 

solves the given task. Of course, the listing 

in this report is by no means complete. 

Some important active research topics 

such as graph cuts for image segmentation, 
or the wide field of machine learning 

applied to image segmentation have not 

been covered. In the meantime, one should 

resort to the methods that are available, 

some of which we have just described. A 

big problem in 3D image processing is the 

amount of data. Some ideas and concepts 

that we have described, like region 

growing, are quite intuitive; but 

implementing an efficient region growing 

algorithm that allows one to comfortably 

deal with datasets of a few hundred 
megabytes can be a demanding task. For 

2D images, hand–labeling of image points 

and visual validation of a segmentation 

result can be done. But 2D projections of 

3D data can often give a wrong spatial 

impression. Therefore it is important to 

carefully examine segmentation results, 

not to rely on verification in single slices, 

and if possible to compare the outcome 

quantitatively using measurements of some 

known parameters. If the requirement is 
that the pixels of each cluster should be 

linked, then region-based segmentation 

algorithms, especially, the JSEG and the 

fast scanning algorithms, are preferred, 

because of their better performances. If the 

requirement is to classify the whole image 

pixels but not consider the connection of 

cluster then data clustering, especially the 

k-means algo-rithm, is the better choice. 

The clustering result of mean shift is fine, 

but it costs much computation time. The 
edge-based segmentation method, 

especially watershed, has the over-

segmentation problem, so we normally 

combine the marker tool and wa-tershed 

for overcoming the over-segmentation 

problem. 
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