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ABSTRACT 

A major feature of quantitative cell biology is the 
identification of various cell compartments, cell types and 
their relationship. Automating of this problem has proven 
non-trivial, however, and it involves the object of multi-class 
image partition tasks that are difficult due to the high 
similarity of objects from various groups and irregularly 
found structures. To overcome this problem purpose, we 
propose k-means image segmentation method. And also in 
the current implementation of the proposed algorithm, the 
overall segmentation performance of the method can be 
confined by the graph generation quality. So the future work 
can be the development of a Maximum Posterior (MAP) 
estimation for graph generation that optimizes the graph 
structure jointly with label inference. On the other hand, it is 
valid to mentioning that the small margin of improvement by 
the proposed graph based spliting over segnet is because 
features learned by the CNN are minimizing the cost function  
rather than the cost function of the polytree. 

Key words : CNN, polytree, signet, Maximum Posterior 
(MAP) 

1. INTRODUCTION 
The accurate and successful image segmentation of 
compound spatial entity arrangements composed of multiple 
constituent classes is challenging but critical for quantitative 
imaging based biological discoveries. For example, the 
recognition of different cells within tissues or organelles 
within cells, the subcellular localization of proteins, the 
interrelation of different types of cells in the organ extension, 
or the immune response during infection, as only a few 
examples of important biological problems. The numerical 
measures are develop to determine the morphological and 
behavioral characteristics of these cells (some of which have 
unknown causes), which require image segmentation as an 
inevitable first step. Therefore, in histological images are 
extensively used for the diagnosis and categorization of 
diseases. The quantitative analysis of these images via the 
indicators produced (e.g. For irregular nuclei as a possible 
cancer indicator)to allows pathologists by providing a 
diagnostic instrument and progress assessment of disease. 
However, at a finer level, the biology of the cell nucleus, i.e. 

The structure of the genome and proteins, has functional 
significance to the processes of biological cells, and their 
mis-location (thus segmentation) may be a valuable 
information processing system for many pathologies. In the 
above all examples are multi-class segmentation problems, 
automated methods are of great importance due to their work 
intensity and manual review of inter- and intra-observer 
variability, especially for large datasets. But in common 
features of these images, such as disable or overlapping 
borders, asymmetrical shapes and high object misshape, 
restricted resolution and quality in biological images, which 
leads to the poor performance of automatic methods in 
segmentation. The previous of information may play an 
important role in further segmentation and strengthening it. 
Inter-object connections have been used in the segmentation 
of correspondence objects, and intra-object spatial 
associations have been shown to boost cell orgnal 
segmentation. By using these two cell segmentations and also  
using priors to understand the relative topology of the cells 
and nuclei, and placing limits on the area and scale of 
segmented areas, of order to achieve the better segmentation. 
The image and spatial priors have been used in brain tissue 
analysis to increase tumour position, and the evocation of 
unseen images, and identification of lesions as atypical brain 
tissues . The image segmentation is an important role in 
image processing, and it seems everywhere if we want to 
analyze what’s inside the image. For example, we want to 
find the person inside an indoor image, we may need to 
partition the objects and analyze the each object individually 
to check the what it is. In image segmentation usually serves 
as the pre-processing before pattern identification, feature 
extraction, and compression of the image. 
The image segmentation is the classification of an images  
into different groups. In the area of image segmentation many 
kinds of research have been done by using the clustering. 
There are consists an different methods and one of the most 
popular method  is K-Means clustering algorithm. 

 
Figure 1: Proposed System 
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2.  RELATED WORK 
[1] A. Mantovani, F. Marchesi, A. Malesci, L. Laghi, and P. 
Allavena, “Tumor-associated macrophages as treatment 
targets in oncology,” Nature reviews Clinical oncology, 2017.  
Macrophages are crucial drivers of tumor-promoting 
inflammation. Tumor-associated macrophages (tams) 
contribute to tumor progression at different levels: by 
promoting genetic instability, nurturing cancer stem cells, 
supporting metastasis, and taming protective adaptive 
immunity. Tams can exert a dual, yin-yang influence on the 
effectiveness of cytoreductive therapies (chemotherapy and 
radiotherapy), either antagonizing the antitumor activity of 
these treatments by orchestrating a tumor-promoting, 
tissue-repair response or, instead, enhancing the overall 
antineoplastic effect. Tams express molecular triggers of 
checkpoint proteins that regulate T-cell activation, and are 
targets of certain checkpoint-blockade immunotherapies. 
Other macrophage-centered approaches to anticancer therapy 
are under investigation, and include: inhibition of 
macrophage recruitment to, and/or survival in, tumors; 
functional re-education of tams to an antitumor, 'M1-like' 
mode; and tumor-targeting monoclonal antibodies that elicit 
macrophage-mediated extracellular killing, or phagocytosis 
and intracellular destruction of cancer cells. The evidence 
supporting these strategies is reviewed herein. We surmise 
that tams can provide tools to tailor the use of cytoreductive 
therapies and immunotherapy in a personalized medicine 
approach, and that TAM-focused therapeutic strategies have 
the potential to complement and synergize with both 
chemotherapy and immunotherapy. 
[2] J. C. Kagan and G. M. Barton, “Emerging principles 
governing signal transduction by pattern-recognition 
receptors,” Cold Spring Harbor perspectives in biology, vol. 
7, no. 3, p. A016253, 2015. 
The problem of recognizing and disposing of 
non-self-organisms, whether for nutrients or defense, 
predates the evolution of multicellularity. Accordingly, the 
function of the innate immune system is often intimately 
associated with fundamental aspects of cell biology. Here, we 
review our current understanding of the links between cell 
biology and pattern-recognition receptors of the innate 
immune system. We highlight the importance of receptor 
localization for the detection of microbes and for the initiation 
of antimicrobial signaling pathways. We discuss examples 
that illustrate how pattern-recognition receptors influence, 
and are influenced by, the general membrane trafficking 
machinery of mammalian cells. In the future, cell biological 
analysis likely will rival pure genetic analysis as a tool to 
uncover fundamental principles that govern host-microbe 
interactions 
 [3] X. Xiao, X. Cheng, S. Su, Q. Mao, and K.-C. Chou, 
“ploc-mgpos: incorporate key gene ontology information into 
general pseaac for predicting subcellular localization of 
Gram-positive bacterial proteins,” Natural Science, vol. 9, no. 
09, p. 330, 2017.  
The basic unit in life is cell. It contains many protein 
molecules located at its different organelles. The growth and 

reproduction of a cell as well as most of its other biological 
functions are performed via these proteins. But proteins in 
different organelles or subcellular locations have different 
functions. Facing the avalanche of protein sequences 
generated in the postgenomic age, we are challenged to 
develop high throughput tools for identifying the subcellular 
localization of proteins based on their sequence information 
alone. Although considerable efforts have been made in this 
regard, the problem is far apart from being solved yet. Most 
existing methods can be used to deal with single-location 
proteins only. Actually, proteins with multi-locations may 
have some special biological functions that are particularly 
important for drug targets. Using the ML-GKR (Multi-Label 
Gaussian Kernel Regression) method, we developed a new 
predictor called “ploc-mgpos” by in-depth extracting the key 
information from GO (Gene Ontology) into the Chou’s 
general pseaac (Pseudo Amino Acid Composition) for 
predicting the subcellular localization of Gram-positive 
bacterial proteins with both single and multiple location sites. 
Rigorous cross-validation on a same stringent benchmark 
dataset indicated that the proposed ploc-mgpos predictor is 
remarkably superior to “iloc-Gpos”, the state-of-the-art 
predictor for the same purpose. To maximize the convenience 
of most experimental scientists, a user-friendly web-server for 
the new powerful predictor has been established 
at http://www.jci-bioinfo.cn/ploc-mgpos/, by which users can 
easily get their desired results without the need to go through 
the complicated mathematics involved. 
[4] A. Fatica and I. Bozzoni, “Long non-coding rnas: new 
players in cell differentiation and development,” Nature 
Reviews Genetics, vol. 15, no. 1, pp. 7–21, 2014.  
Here genomes of multicellular organisms are characterized by 
the pervasive expression of different types of non-coding rnas 
(ncrnas). Long ncrnas (lncrnas) belong to a novel 
heterogeneous class of ncrnas that includes thousands of 
different species. Lncrnas have crucial roles in gene 
expression control during both developmental and 
differentiation processes, and the number of lncrna species 
increases in genomes of developmentally complex organisms, 
which highlights the importance of RNA-based levels of 
control in the evolution of multicellular organisms. In this 
Review, we describe the function of lncrnas in developmental 
processes, such as in dosage compensation, genomic 
imprinting, cell differentiation and organogenesis, with a 
particular emphasis on mammalian development. 
[5] A. Bojarczuk, K. A. Miller, R. Hotham, A. Lewis, N. V. 
Ogryzko, A. A. Kamuyango, H. Frost, R. H. Gibson, E. 
Stillman, R. C. May, S. A. Renshaw, and S. A. Johnston, 
“Cryptococcus neoformans Intracellular Proliferation and 
Capsule Size Determines Early Macrophage Control of 
Infection,” Scientific Reports, vol. 6, p. Srep21489, Feb. 
2016.  
In cryptococcus neoformans is a significant fungal pathogen 
of immune compromised patients. Many questions remain 
regarding the function of macrophages in normal clearance of 
cryptococcal infection and the defects present in uncontrolled 
cryptococcosis. Two current limitations are: 1) The 
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difficulties in interpreting studies using isolated macrophages 
in the context of the progression of infection, and 2) The use 
of high resolution imaging in understanding immune cell 
behavior during animal infection. Here we describe a 
high-content imaging method in a zebrafish model of 
cryptococcosis that permits the detailed analysis of 
macrophage interactions with C. Neoformans during 
infection. Using this approach we demonstrate that, while 
macrophages are critical for control of C. Neoformans, a 
failure of macrophage response is not the limiting defect in 
fatal infections. We find phagocytosis is restrained very early 
in infection and that increases in cryptococcal number are 
driven by intracellular proliferation. We show that 
macrophages preferentially phagocytose cryptococci with 
smaller polysaccharide capsules and that capsule size is 
greatly increased over twenty-four hours of infection, a 
change that is sufficient to severely limit further phagocytosis. 
Thus, high-content imaging of cryptococcal infection in vivo 
demonstrates how very early interactions between 
macrophages and cryptococci are critical in the outcome of 
cryptococcosis. 

3. PROPOSED SYSTEM 
 In the proposed system the method was compared with the 
directed trees and three CNNs to test the efficiencies of 
modelling and error prediction. In specific inference 
algorithms have been proposed for finding optional graph 
labels. In the two pass inference algorithms for chain-based 
models were initially proposed, which it calculates the exact 
probabilities for node labels. Extension of this 
forward-backward algorithm, known as the propagation of 
beliefs, resulted in exact solutions for two major types of 
Directed Acyclic Graphs (DAG): Trees and Ploy. In spite of 
this the overall performance of the system of separation can be 
limited by the consistency of graph generation. To address 
this, the modelling of a Maximum Posterior (MAP) estimate 
for graph generation which enhance the graph structure in 
conjunction with label deduction may be one line of future 
work.  
 
On the other side, its eminence mentioning that the small 
margin of improvement by the proposed graph based 
segmentation over the segnet is because of  feature learned by 
the CNN are minimizing the cost function of segnet rather 
than the cost function of the polytree. On the another line of 
future work it can be extracting the features by neural 
networks that are explicitly minimizing the value of polytree. 
In predicting the segmentation error, however, the polytrees 
consequentially outperform trees. 
 
3.1 Advantages of Proposed System 
 
• By applying the addition based preceding knowledge is the 
main advantage of using in hierarchical graph and it is a way 
to compel the solution to reasonable result. 
• In the directed graphical model, initial knowledge can be 
modeled through setting specific forms of the conditional 
probabilities that implement the causality according to the 

direction of the edges. And these probabilities act as the prior 
factor in the Bayesian factorization of the posterior. 
• In this simple example it shows the advantage of polytree 
over directed tree in modeling more complicated  problems, 
by using huge number of parameters. 
• In this system, we use the originated polytree segment the 
image by inferring the optimal lables for untapped variable 
nodes. Each node at the lowest graph level is a root node there 
is only one leaf node.  

4. EXPERIMENTAL RESULTS 

 
Figure 2: Input Image 

 
Figure 3: Edge Detection 

 
Figure 4: Segmentation And Extraction 

 
Figure 5: Decision System 
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Fig 
Figure 6: Dice Accuracy 

 
5. MODULES 
1. Hierarchical graph 

By applying the incorporation based precedent knowledge is 
the main advantage of using hierarchical graphs and this way 
to constrain the solution to feasible results. In the directed 
graphical model, previous knowledge can be modeled 
through position specific forms of the conditional 
probabilities that implement the causality according to the 
directions of the edges. In these probabilities act as an prior 
factor in the Bayesian factorization of the posterior. In the 
directed trees, the joint probability consists of one to one 
priors that can only model of across-level dependencies. 

 
2. Cell and Nucleus Segmentation 

During the medical diagnosis, the pathologists mark the body 
tissue with hematoxylin and eosin (H&E) to differentiate 
between tissue types. They can use an image segmentation 
technique to called an clustering to recognize those tissue 
types in their images. The clustering is a method to separate 
the groups of objects in a scene. The K-means clustering 
algorithm will find a separation such that objects within each 
cluster are as close to each other as possible, and as far from 
other objects in other clusters as possible. 

3. Error Detection 

 
Figure 7 : MAP 

6. CONCLUSION 
In the general image segmentation performance of the 
method can be constricted by the graph generation quality. To 
address this, one line of future work can be the development of 
maximum posterior (map) estimation for graph generation 
that optimizes the graph structure jointly with label inference. 
On the other hand, it is worth mentioning that the small 
margin of improvement by the proposed graph based on 

segmentation over segnet is because of features learned by the 
CNN are minimizing the cost function of segnet rather than 
the cost function of the polytree. Another line of future work 
can be extracting features by neural networks that are 
specifically minimizing the value of polytree. In predicting 
the segmentation error, however, polytrees significantly 
outperform trees. 
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