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ABSTRACT  

Nowadays there is the requirement for the growth of specific, fast and intention quality assertion to the nature of 

food and horticultural food items, because it is difficult to sustain and categorize the food products in elevated 

quality and protected mode for the growing population. In this paper, the procedure is developed to resolve all 

difficulties and to categorize the food by its defects or quality product. The proposed MLP method exhibits 

accuracy improvement and error is less in the proposed method compared to all the existing methods. The 

proposed method is executed in the operational platform of MATLAB and the results are observed by the 

available methods. 

 
Keywords : MLP Neural Network classifier, Histogram equalization, Enhanced region growing 

segmentation, Color Histogram features, Gray Level Co-variance Matrix features. 

 

I. INTRODUCTION  

Customer ability to buy frequently depends upon the appearance of the product, which may likewise impact the 

desires identifying with the organoleptic properties, and hence customer behaviors. Additionally, the regularly 

expanding population and the expanded desire for nourishment results of high quality and security norms, there is a 

requirement for the development of exact, quick and target quality assurance of food and horticultural items .The 

quality of the food has been checked by taking the image of a quality food and defected food and these images are 

taken from the food datasets. The major task in the inspection process deals with pre-processing, segmentation, 

feature removal and its reconstruction for the arrangement purposes [3].The food quality control procedures consist 

of several steps. They are Ingredient requirements, permitted supplier list, Product formulation, product measures, 

industrialized methods, in-process proofs, wrapping and cataloguing, excellent manufacturing preparations and 

cleanliness, warehousing, laboratory testing, recall plan. These are to be checked for each product manufacture. 



 

188 | P a g e   

World Health Organization assessed that around 600 millions of infections caused because of the absence of quality 

foods that beats in excess of forty thousand deaths everywhere throughout the world. The admission of poor quality 

food causes a few diseases that seriously influence human life. Food safety relies on several processing methods such 

as food production process, handling of food, preparing the food, transporting the processed food as well as storing 

the food supports in the prevention of food borne diseases. The improper processing of food results in polluting the 

food and sometimes it leads to food safety outbreak and food safety accidents which may also causes risk in several 

severe health issues. Therefore, food safety problems involve diverse regulations in order to avoid food borne illness 

and to regulate food safety. Here the food quality inspection is practiced through image processing [4]. At first the 

food quality inspection is done by using normal pre-processing, segmentation, feature extraction and classification. 

The classification used for the processing of food inspection quality is the neural network classifier for choosing the 

optimum result. In this two types of classifiers are used for inspection purpose. The first method uses the artificial 

neural network, in which it is used to examine the food quality that is depicted from the pre-processing and 

segmentation process. From this classification method, it easily separates the quality food and damaged food. In the 

second method based upon the performance metrics of the food obtained from the MLP classifier is used to find the 

weights and biases and this will minimize the error compared to all other methods. 

 

II. SIGNIFICANCE OF RESEARCH 

The increasing consideration of customers towards local and neighborhood products and the link between these 

products have a fascinating chance for the growth of rural and agriculture. Food quality and safety are the important 

factor to be addressed in the food items management and agriculture [1]. The improved consciousness of the 

customers has generated the hope of the enhanced quality in food products. This in turn has improved the need for the 

quality monitoring. Quality is the quality features of the food that is accepted by the customers. This comprises factors 

such as texture, colour, appearance and flavour of the food. During the manufacturing process contamination of food 

occurred that is vulnerable to customers, so need to check in the quality in the production field is the prior 

requirement. Most of the customers eager to know about the production standards and mainly to know about the 

ingredients in the food regarding to dietetic, nutritious as well as health issues.  In addition to quality of the 

ingredients cleanliness is also an important factor. So ensures the food production environment is hygiene to 

manufacture the harmless food for the customer. It is one of the difficult tasks to maintain and sort out the food 

products in high quality and secured food for the increasing population [2]. Several approaches for the analysis and 

development have established a mixture of various uses in the food industry based on the image of the food. 
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III. PROBLEM STATEMENT 

 
Traditional computer vision system is a powerful tool for the inspection of color, texture, size, shape, and some 

relatively obvious defects, but has less effectively in detecting defects that are not clearly visible. 

However, to realize the defect detection more rapidly and accurately in-line, there are still many challenges to be 

overcome.  

The challenges include stem–calyx recognition, the uneven distribution of lightness on curvature surface, whole surface 

inspection, long time consuming of acquisition and processing for spectral image, efficient wavelengths selection for 

different application, and different defects discrimination, etc. But the lack of solution for such drawbacks has 

motivated me to do the research work in this area. 

 

OBJECTVE OF RESEARCH  

The main objective of this research work is to separate the quality food and the damaged food also minimize the 

error and high accuracy with sensitivity, specificity.  

 Extraction of quality from the databases are separated using the histogram pre-processing and segment 

the input products. 

 Feature is extracted from the segmented output and classification is by using ANN classifier thereby 

achieving high accuracy, specificity and sensitivity. 

 Implementing neural networks and WAO process involved in inspection of food quality is to obtain the 

weights and bias by minimizing the error. 

 
IV. RELATED WORK 

In recent days, several industries have gathered  information regarding  food quality and food contamination issues 

that creates a regulatory attention all over the world. On the other hand, if one food product was contaminated 

while manufacturing there occurs a chance in the contamination of several other food products at a very huge 

extend (Rodrigues et al., 2019). The Government all over the world pays more awareness concerning safety issues 

and food quality along with the quality of people’s life. As reported from the European centre for disease 

prevention and control as well as from the European food safety authority, nearly thousands of diseases occurred 

due to worst quality of food among 32 countries in Europe during 2016 to 2017 correspondingly. Also, there raised 

several food safety accident in several regions of Asia was taken into consideration (Han et al., 2019). It is 

necessary to enhance the several methods of food production, in view of the fact that the food industry should 

provide reliable and high quality foods. While food production, it must be clear that only first quality foods should 
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be preserved at the time of commercialization and manufacturing processes. For enhancing high quality foods such 

as fruits, vegetables, cereals or pulses, a visual examination regarding size, colour and shape should be considered 

(Castro et al., 2019).  

World Health Organization evaluated that approximately six hundred millions of diseases caused due to the lack of 

quality foods that exceeds more than forty thousand deaths all over the world. The intake of low grade food causes 

several diseases that severely affect human life. The diseases namely diarrhoea caused by campylobacter as well as 

norovirus which may also leads to death. Some other food borne diseases such as Taenia, aflatoxin salmonella 

typhoid and hepatitis A virus causes contamination in the food by means of chemicals and micro biological 

contamination. This disease creates health risk to patrons during food contamination (Soon et al., 2019). Food 

borne disease can be defined as the process of proportion estimation regarding humans who were affected by an 

exact pathogen that can be attributed or associated to the utilization of an exact food commodity and food item or it 

can be animals such as cattle or pigs. Identifying and minimizing the risk of death due to food borne illness or 

disease and the success in identifying the food borne pathogens is being considered as a risky task. The science and 

risk based safety system makes use of better available data in order to decrease the food borne diseases and to 

reduce the risk of death (Zanabria et al., 2019). Recently, there emerged a new observable fact regarding food 

production where, the farmers were engaged in a system named as dual production system. This dual production 

system can be implemented in the same parcel of land with distant area or it can be implemented in different parcel 

of land. The farmers use one parcel of land for their own use and other parcel of land for earning income.  

Generally, these farmers utilize very less amount of pesticides and artificial chemical fertilizers for self 

consumption in order to ensure food quality and food safety (Zhang et al., 2017). Food safety relies on several 

processing methods such as food production process, handling of food, preparing the food, transporting the 

processed food as well as storing the food supports in the prevention of food borne diseases. The improper 

processing of food results in polluting the food and sometimes it leads to food safety outbreak and food safety 

accidents which may also causes risk in several severe health issues. And at the same time, if the producer utilizes 

the improper input the food get contaminated easily that leads to food borne disease. Therefore, food safety issues 

require diverse regulations in order to prevent food borne illness and to regulate food safety (Chen et al. 2018). 

V. PROPOSED METHODOLOGY  

The proposed research study is focused primarily on the inspection of food quality from the group of images as 

well as to predict the accuracy and also to minimize the error by using various techniques.  

The overall block diagram for the food quality inspection for the two phases is shown in fig.1.  The block diagram 

shows that the pre-processing, segmentation and feature extraction are same for both the phases. The classifier 

section of the two phases is different. The two outputs are compared by using the performance metrics evaluation 
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by using the trained and tested samples. Then the result is visualized in the graph. The first phases involved in the 

inspection of food quality whereas the second phase involves inspection. 

The contribution of this paper are elucidated below. 

 The initial step involves pre-processing of the database images using histogram equalization. 

 Enhanced region segmentation process was developed to segment the pre-processed images. 

 GLCM parameters are used in the feature extraction process. 

 The proposed MLP to overcome the challenges regarding weight and bias. 

 The proposed approach is implemented in the platform of MATLAB. 

 Several performance metrics such as Sensitivity, Specificityand Accuracy were determined. 

Keeping in view of above food quality inspection method, this paper provides detailed description regarding food 

quality . In this section 1, several works are reviewed concerning food quality and safety. Section2 provides a clear 

view of design strategies of MLP method. Section3  provides graphical and tabular analysis regarding MLP-

classifier technique. Section 4 concludes the article. 

 

Fig 1. Workflow diagram of proposed method 
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VI. SYSTEM REQUIREMENTS 

The developed model will be implemented in the platform of MATLAB and the output will be compared with the 

existing technique to evaluate the performance.The MLP approach works under the MATLAB platform having an 

Intel i-3 processor  with  4GB  RAM  and  a  frequency of about 2.10 GHz.MATLAB (2013,b) was used as standard 

software for classification methods realization. Different kinds of toolbox were used. 

 

VII. RESULT & DISCUSSION 

The main aim of this research work is to inspect the food quality from the input food databases in order to achieve 

high accuracy and low mean square error. The result section in accordance with this research study comprises of two 

phases: 

 According to the first phase, quality of the food is inspected from the input image of the food. The 

quality food and defected food are separated from the food image through ANN classifier. 

 In phase 2, MLP technique used to classify the quality food from the image. This classification gives 

the high accuracy and low MSE. 

 

IX.CONCLUSION  

 

The aim of this research work is to inspect the food quality with image databases form the online. The quality food 

and the defected food are separated by means of the neural networks.  There are different network classifiers used to 

extract the quality food from the input database.  The proposed approaches namely pre-processing, segmentation, 

feature extraction and classification have been estimated to examine the food quality. The dynamical performances 

were tested to check the sensitivity, specificity, accuracy as well as error. The maximum accuracy rate will get with  

reduced error and high sensitivity and high specificity were obtained by means of MLP approach. This proposed 

approach calculates the weights and based upon the weights it gives rankings for the food.  
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