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I. INTRODUCTION 
 

Owing to the imperfections of image acquisition 

systems, the images acquired are subject to various 

defects that will affect the subsequent processing. 

Although these defects can sometimes be corrected 

by adjusting the acquisition hardware, for example 

by increasing the number of images captured for the 

same scene and adopting higher quality instruments, 

such hardware-based solutions are time-consuming 

and costly [1].  

 

Therefore it is preferable to correct the images, after 

they have been acquired and digitized, by using 

computer programs, which are fast and relatively 

low-cost. For example, to remove noise, smooth 

filters (including linear and median filters) can be 

applied; to enhance contrast in low-contrast images, 

the image histograms can be scaled or equalized. 

Such corrections of defects in images are generally 

called image pre-processing [2]. After pre-

processing, the images are segmented. 

Segmentation of food images, which refers to the 

automatic recognition of food products in images, is 

of course required after image acquisition, because 

food quality evaluation is completely and 

automatically conducted by computer programs,  

 

 

 

 

Without any human participation in computer vision 

techniques. Although image segmentation is ill-

defined, it can generally be described as separating 

images into various regions in which the pixels have 

similar image characteristics. Since segmentation is 

an important task, in that the entire subsequent 

interpretation tasks (i.e. object measurement and 

object classification) rely strongly on the 

segmentation results, tremendous efforts are being 

made to develop an optimal segmentation 

technique, although such a technique is not yet 

available [3].  

 

Nevertheless, a large number of segmentation 

techniques have been developed. Of these, 

thresholding-based, region-based, gradient-based, 

and classification-based segmentation are the four 

most popular techniques in the food industry, yet 

none of these can perform with both high accuracy 

and efficiency across the wide range of different food 

products. Consequently, other techniques combining 

several of the above are also being developed, with a 

compromise on accuracy and efficiency [4].The 

complete research paper is described in five sections. 

The introduction is described in Section I, Section II 

describes literature review, Section III describes 

problem formulation, Performance parameter 

describe in section IV, Finally, Section V describes the 

conclusion of paper. 
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II. LITERATURE REVIEW 

 
This section will provide the brief description and 

highlights the contribution, remarks and factors of 

the work done by the researchers. Many attempts 

have been made in the past to achieve the maximum 

accuracy while segmented the images. 

 

Pereyra, Marcelo et.al highlighted about Bayesian 

image segmentation methodology was used & 

compare the simulated results with the estimates 

produced by the Markov chain Monte Carlo 

algorithm. Accuracy was found out 95% − 

99%.Regularization parameter for Lung, Bacteria, 

Brain and SAR was0.065, 0.110, 0.095,and 6.6314 

respectively [1]. 

 

Fitsum Mesadi et.al highlighted about Disjunctive 

Normal Level Set method. On the other hand 

another technique DNSM was also used for single 

object segmentation. DICE Score was achieved up to 

98.5% This technique was provided better 

computational time [2]. 

 

Ertunc Erdil et.al proposed about segmentation 

using nonparametric joint shape. Feature priors 

technique was used. Dice score and average 

hausdorff desistance was achieved up to 0.9409 and 

10.5742. The average Dice score results on all test 

images with respect to ground truths was 0.9153 [3].  

 

Shifeng Wang et.al proposed MRF model. This 

model was suited to express causal relationships 

between random variables. The system had the four 

sensors forward-looking LRF (LRF1), Accelerometer 

(Acc), camera (Cam), Downward looking (LRF2).          

Classification accuracy forMRF, acceleration based, 

Image based and downward LRF was 97.5 %, 69.4 %, 

88.8 % and 82.3 % respectively [4]. 

 

Ronghua Shang et.al described about Fast FCM 

clustering based on key pixels. The algorithm was 

separated the whole image into two parts Key 

pixels,non-key pixels. For Image 256 × 256, 1 look 

SA, 2 look SA, 4 look SA were 97.05, 98.48 and 98.65 

[5]. 

 

Dona Francis et.al described third generation of 

artificial neural networks Pulse Coupled Neural 

network was used. The PCNN neuron consists of 

three compartments receive field, modulation and 

pulse Generator. Total 40 images are input to PCNN 

engine and false positive rate is 0.031989 [6].  

 

Anuva Kulkarni et.al proposed that RW algorithm 

had been used for image segmentation. Hash codes 

were used instead of raw pixels and hamming 

distance between the hash codes as the distance 

metric. Ground truth value Image1, Image 2, Image 3 

and Image 4 was96.61 %,96.49 %, 88.92 %and98.29 

%respectively [7].  

 

Javier Gimenez et.al highlighted about Bayesian 

model, Potts Model are also used for comparison 

MSE, Standard Deviation and Mean of Estimators 

computed over 100 Realizations of a Potts Model. 

For several values of β Gaussian data with𝜎 = 15 , 

k=1 [8]. 

TABLE 1Literature Review Table. 

 

Research 

Methodology 

used 

Major 

Findings 

Research 

prospects 

 

Bayesian image 

segmentation 

methodology is 

used &compare 

the results with 

the estimates 

produced by the 

Markov chain 

Monte Carlo 

algorithm [1]. 

Accuracy: 

95%−99%. 

Regularizatio

n 

parameter𝝺 

For  Lung, 

𝝺 = 0.065; 

For Bacteria, 

𝝺= 0.110 

For Brain 

𝝺= 0.095 

For SAR, 

𝝺 = 6.6314. 

This technique is 

applicable for 

the number of 

imagesK (is 

unknown). These 

applications are 

used to 

Ultra sound and 

PET image 

segmentation 

Disjunctive 

Normal Level Set 

method is used. 

On the other 

hand another 

technique DNSM 

has recently been 

used for a single 

object 

segmentation [2]. 

 

Dice score :  

0.9409 

Average 

Hausdorff 

distance :  

10.5742 

The average 

Dice score 

(Hausdorff 

distance) 

results on all 

test images 

with respect 

to ground 

Truths are 

0.9153 

(1.7899). 

The proposed 

DNLS-

multiphase 

approach has 

the highly 

desired 

properties that it 

is less sensitive 

to initialization, 

and its 

computational 

cost and 

memory 

requirement 
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MRF model is 

suited to express 

causal 

relationships 

between random 

variables which 

stem from the 

four sensors 

1. forward-

looking LRF 

(LRF1) 

2. Accelerometer 

(Acc) 

3. Camera (Cam) 

4. Downward 

looking (LRF2) 

[3]. 

Classification 

accuracy 

MRF : 97.5 % 

Acceleration  

based : 69.4 

% 

Image Based 

: 88.8 % 

Downward 

LRF: 82.3 %. 

 

 

 

MRF algorithm 

was presented 

to improve the 

terrain 

classification 

accuracy for 

land vehicles. 

Fast FCM 

clustering based 

on key pixels. The 

algorithm 

separates the 

whole image into 

two parts 

Key pixels  

Non-key pixels 

[4]. 

Image 1 (244 

×244 ) : 

1 look SA: 

98.21 

2 look SA: 

98.60 

4 look SA: 

98.80 

Image2 (256 

×256): 

 

1 look SA: 

97.05 

2 look SA: 

98.48 

4 look SA: 

98.65 

Improving the 

algorithm in 

terms of 

preserving 

edges and other 

details of the 

original image, 

and the level-set 

methods may 

offer a potential 

way forward. 

Third generation 

of artificial neural 

networks Pulse 

Coupled Neural 

network is used. 

The PCNN neuron 

consist ofthree 

compartments  

1. Receive field 

2. Modulation 

3. Pulse 

Generator [5]. 

Total 40 

images is 

input to 

PCNN 

engine 

 

FPR : 

0.031989 

 

The algorithm's 

characteristics of 

pixel      

misclassification 

are low while 

comparing with 

other 

algorithms. 

RW algorithm has 

been used for 

image 

segmentation 

Hash codes used 

instead of raw 

Ground truth 

value 

Image 1 : 

96.61 % 

Image 2 : 

96.49 % 

The algorithm 

saves in 

computation 

time. 

It was found that 

Proposed 

pixels and 

hamming 

distance between 

the hash codes as 

the distance 

metric [6]. 

Image 3 : 

88.92 % 

Image 4 : 

98.29 % 

 

 

method 

performed 

better than state 

of the art 

methods. 

A Bayesian model 

is used 

Potts Model is 

also used for 

comparison [7]. 

 

MSE, 

Standard 

Deviation 

and Mean of 

Estimators 

computed 

over100 

Realizations 

Of A Potts 

Model For 

Several 

Values of β 

Gaussian 

Data with 

𝜎 = 15 , k=1 

Posterior PML 

have interesting 

statistical 

properties such 

as consistency, 

asymptotic 

normality, as the 

prior estimators 

do. 

. 

 

III.PROBLEM FORMULATION 

 
Owing to the imperfections of image acquisition 

systems, image pre-processing such as image 

filtering and histogram manipulation is performed to 

remove noise the enhancement of contrast is for the 

purpose of facilitating subsequent processing. Later, 

image segmentation is conducted to discriminate 

food products from the background for further 

analysis.  Despite this, because image segmentation 

is by  nature still an ill-defined problem, none of the 

methods described can perform ideally across 

diverse images. It had been suggested recently that 

several techniques might be combined together for 

the sake of improving the segmentation result and 

simultaneously increasing segmentation speed. The 

main objective of the paper is to study and analyze 

image segmentation Approaches. The approaches 

were such as Markov random field and its 

expectation-maximization algorithm will be studied 

in depth. 

 

IV.PERFORMANCE PARAMETERS 

 
The performance of segmentation is measure with 

Jacard score, Precision rate, Recall rate and Dice 

score. 
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1. Jacard Score 
For each of the segmented regions we obtained a 

binary map with algorithmic predictions and the 

expert’s consensus truth T and we calculated the 

well-known Dice score: 

Dice (P, T) = 
 P1∩T1 

  P1 + T1   2 
 

Where∩  is the logical AND operator, j is the size of 

the set (i.e., the number of voxels belonging to it), 

and P1 and T1 represent the set of voxels where P = 

1 and T = 1, respectively. The Dice score normalizes 

the number of true positives to the average size of 

the two segmented areas. It is identical to the F score 

(the harmonic mean of the precision recall curve) and 

can be transformed monotonously to the Jacard 

score. 

 

2. Recall Rate 

Recall Rate measure how many of the positives does 

the model. It is the proportion of positive cases that 

were correctly identified, as calculated as 

Recall =
A

A + B
 

 

3. Precision Rate 
Precision Rate is how many of the returned 

documents are correct. P is the proportion of the 

predicted positive cases that were correct & calculate 

as 

Precesion =
A

A + C
 

4. Segmentation Time 
It is the total time takes place during segmentation 

of an image.  

 

5. Accuracy 

The accuracy of a test is its ability to differentiate the 

patient and healthy cases correctly. To estimate the 

accuracy of a test, we should calculate the proportion 

of true positive and true negative in all evaluated 

cases. Mathematically, this can be stated as: 

 

Accuracy = 
TP +TN

TP +TN +FP +FN
 

 

   V.CONCLUSION 

 
We are presented new fully unsupervised approach 

for computationally efficient image segmentation. 

The approach is based on a new approximate 

Bayesian estimator for hidden Potts-Markov random 

fields with unknown regularization parameter β. The 

estimator is based on a small-variance asymptotic 

analysis of an augmented Bayesian model and a 

convex relaxation combined with majorisation- 

minimization technique.  
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