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Abstract— Artificial neural networks (ANN) moderator 

classification as one of the mainly dynamic research and 

application areas. ANN is the branch of Artificial Intelligence 

(AI). The neural network was trained with back propagation 

algorithm. The dissimilar combinations of functions and its 

effect as by ANN as a classifier is studied and the precision 

of these functions are analyzed for different kinds of datasets. 

The excellence of fruits as well as vegetables can be 

determined impartially by measuring the physical and/or 

chemical components related to the attribute. Texture/ 

firmness, taste, flavour with smell, as well as nutritional 

quality can be estimated by destructive method with some can 

be estimated by non-destructive methods. Several of the non-

destructive methods, whilst employ optical, nuclear magnetic 

resonant, vibrational, gas analysis techniques and electrical 

have the potential for industrial application. The quality or 

fresh fruits as well as vegetables are generally based on the 

chemical composition or physical characteristics or a mixture 

of these two factors. 
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I. INTRODUCTION 

Artificial neural networks (ANNs) or  connectionist systems 

are a computational structure used in computer science as 

well as other research disciplines, which is based on a large 

collection of simple neural units (artificial neurons), loosely 

analogous to the observed behaviour of a biological brains 

axons. Every neural unit is connected with a lot of others, as 

well as links can enhance or inhibit the activation state of 

adjoining neural units. Each individual neural unit computes 

using summation purpose. There might be a threshold 

function or limiting function on each connection and on the 

unit itself, such that the signal must surpass the limit before 

propagating to other neurons. These systems are self-learning 

along with trained, rather than explicitly programmed, and 

excel in areas where the solution or characteristic detection is 

complex to express in a traditional computer program. 

Neural networks normally consist of multiple layers 

or a cube design, as well as the signal path traverses from the 

first (input), to the last (output) layer of neural units. Back 

propagation[1] is the utilize of forward stimulation to 

rearrange weights on the "front" neural units as well as this is 

sometimes done in combination with training where the 

correct result is recognized. More modern networks are a bit 

extra free flowing in terms of stimulation as well as inhibition 

with connections interacting in a greatly more chaotic as well 

as complex fashion. 

ANNs are non linear information (signal) processing 

devices, which are built since interconnected elementary 

processing devices are called neurons. The arrangement of 

neurons into layers & the pattern of connection within & in-

between layer are generally called as the architecture of the 

net. [2]. ANNs[1] have been used for the protection of power 

transmission lines. The excellent pattern recognition and 

classification abilities of neural networks have been cleverly 

utilized to address the issue of transmission line fault 

location. Artificial neural network (ANN) also useful for 

error detection as well as classification effectively because it 

is a programming technique, capable to solve the non linear 

problems easily [3]. They are widely accepted and used in the 

problem of fault detection and fault classification because of 

the following features: 

 The ANN output is extremely fast, dependable as well as 

accurate depending on the training, since its working 

depends upon a series of extremely simple operations. 

 The situation of the electrical power system change after 

each and every disturbance. Therefore, a neural network 

is capable to incorporate the dynamic changes in the 

power systems. 

The principles of the pre-fault and post-fault voltage 

as well as current of individual three phases are very different 

also governed by the category of fault. Thus, the fault 

classification method required a neural network that allows it 

to determine the type of fault from the patterns of pre fault 

and post fault voltages and currents, which are generated 

from the values measured from a three phase transmission 

line of an electrical power system at one terminal. The neural 

network is based upon the total six numbers of inputs, i.e. the 

voltages and currents of respective three phases. The neural 

network[4] is trained by using these six inputs. The whole 

amount of outputs of the neural network is four in numbers, 

i.e. three phases A, B, C and fourth is ground of three phase 

transmission line. 

This paper organised as follows.- Section 2 shows 

the literature survey which discussed the related work in past 

years of various papers, Section 3 shows the existing system 

in which two methods are shown, Section 4 shows 

Advantages of Artificial Neural Network and the last Section 

5 shows conclusion. 

II. LITERATURE SURVEY 

Quality of fresh vegetables is evaluated by trade, consumers, 

processors, and producers on the basis of certain but not 

seldom different characteristics. The term “quality” is a 

frequently used and multilayered expression that is usually 

neutral or positively occupied. Products offered to consumers 

in the market should fulfill certain external requirements that 

are perceived by the senses of sight and touch because they 

are important for the purchase decision. Internal 

characteristics, perceivable by the senses of taste, smell, and 

touch (mouthfeel), will determine the decision to repurchase 

that product[5] characteristics like nutritional value, 

wholesomeness, and safety can not readily be determined by 

consumers because they require measurement, but if this 

information is given to the consumer, it will influence 

acceptability of the product [6]. As an example it could be 

shown that for certain cherries on the U.S. market, consumer 

acceptance was mainly dependent on vegetable soluble solids 
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content and visual skin color[7]. [8] pointed out that we have 

to understand the different meaning the word quality can have 

in various circumstances. Usually when talking about quality 

at the consumer’s side of the chain, acceptability is really 

what is meant. 

We have to realize that quality exists only in the 

mind of an observer. It is the result of all interactions of a 

consumer (or observer) with a product and its circumstances, 

the market and its circumstances, and the social situation the 

consumer is in. All these effects and influences will be 

different for each individual, for each situation. And it will 

result in a different acceptability for each individual. What, 

however, remains the same in all circumstances is the way 

quality attributes are generated from product properties, the 

way economic stimuli are interpreted, and the way the 

psycho-social indicators are read and evaluated. That is really 

the central and invariable kernel to view and interpret the 

manifold appearances of quality. For producers of 

agricultural products, quality also involves the cultivation of 

specific factors, for example, resistances and potential of 

yield, as well as uniformity of the harvest products, for 

example, in size, shape, and color[7], for efficient treatment 

and straightforward marketing. Merchants are also interested 

in freshness and durability, whereas the processing industry 

has to contemplate the suitability for processing and 

preservation.  

Finally, the consumer must buy to create in the 

realization to obtain tasty commodities with nutritionally 

valuable as well as health-promoting contents. Furthermore 

aspects such as origin, ecological production, or convenience 

are considered by consumers. Quality of fresh fruit of apple 

‘Gala’ clones, for example, can be defined on the basis of 

internal and external characteristics, the parameters of 

external fruit quality like the fruit surface coloring, firmness, 

weight, diameter, and height of fruits, length and thickness of 

fruit stalk and internal fruit quality attributes like content of 

total soluble solids, of individual sugars like fructose and 

sorbitol and organic acids like malic and citric shikimic and 

fumaric acids, which mostly are to be measured 

instrumentally [9].  

On the other hand, it may well be that based on 

consumer acceptability, a mathematical relationship exists 

between the sensory descriptor aroma and consumer 

acceptability, and between superior quality (tastes great) and 

aroma and mouthcoating, but no significant relationships are 

observed between instrumental analysis and consumer 

acceptability testing as shown for different peanut soy 

spread[10]. Frequently, however, designations are used such 

as freshness, ripeness, or grade of relish, which as generic 

terms for quality consist of diverse factors. Apart from some 

other characteristics, the freshness of vegetables is 

determined considerably by the water content and the 

concentration of valuable constituents whereby these items 

often change rapidly during postharvest decay. The product 

may already be withered; however, the decay of constituents 

must not necessarily have progressed far yet. If a product is 

judged as fresh by optical impression, special expectations 

about its internal components are created in the 

consumer[11]. 

The phase of ripeness and thus the “correct” 

harvesting date to be set when all usual characteristics show 

their optimal development. As indications are generally rated 

morphologic conditions, such as size, color, softness, or 

firmness (depending upon the kind of the plant organ that can 

be harvested) considering also the weather of course during 

the development phase. After harvest degradations of the 

quality are to be expected, which can be partly retarded by 

suitable site conditions (for example, cooling).  

Nagganaur et al [12] presented the sorting and 

grading of fruits using image processing techniques. The 

system starts the process by capturing the fruit’s image. After 

that the image is transmitted to the MATLAB for 

characteristic extraction, classification and grading. Both 

classification and grading realized by fuzzy logic approach. 

Shahzadpreet et al [13] presenting appraisal on several 

procedures in detection and isolating of rotten fruits. Some of 

methods used are neural networks,fuzzy logic,neuro-fuzzy 

and support vector machines. Different physiognomies which 

tell us about apples superiority. Mandeep kaur et al [14] 

represented a system in which fruit features like colour,shape 

and size of fruit samples are extracted.In this paper artificial 

neural network is used to detect shape,size and colour of fruit.  

Bhanu pratap et al[15] proposedan algorithm for 

fruit classification based on shape,color and texture. Shape 

features are calculated by using edge detection.hsi,hsv can be 

used for color base classification. GLCM is used to calculate 

texture featuresartificial neural network is used to classifies 

the fruits by comparing shape,color and texture feature 

provided at the time of training. 

Effendi  et al[16] presented that the quality of fruit 

depends upon type of defects, skin colour and size of fruit. In 

the research, authors developed an image recognition system 

to identify the level of maturity of Jatropha curcas fruit and 

classify it into various categories. The system is divided into 

two stages: The  first stage is a training stage that is to extract 

the characteristics from the pattern. The second stage is to 

recognize the pattern by using the characteristics derived 

from the first task. Back propagation diagnosis model is used 

to recognition the Jatropha curcas fruits. A back propagation 

diagnosis model (BPDM) is adopted to distinguish the image 

of the matured fruits. Colour indices associated with image 

pixels are used as input. Patel et al [17] presented the fruit 

detection using improved multiple features based algorithm. 

To detect the fruit, an image processing algorithm is trained 

for efficient feature extraction. The algorithm is designed 

with the aim of calculating unlike weights for type like 

intensity, colour, orientation as well as edge of the input test 

image. Shebiah et al [18] presented an efficient fusion of 

color and texture features for fruit recognition. Bindu Tiger et 

al [19] presented apple recognition techniques of normal and 

infected. The toolbox supports feed forward networks, radial 

basis networks, dynamic networks, self-organizing maps, and 

other proven network paradigms. Prieto et al[20] have 

proposed a machine vision based classification system to sort 

coffee fruits (cherries) according their ripeness stage is 

presented. Eight categories were defined and they include the 

entire coffee cherry ripeness process, from the initial stage 

(early green) to over ripe and dry stages.  

Amir Alipasandi et al [21] introduced a system that 

is using machine vision algorithm and neural network 

classifier to classify three varieties of peach fruit. Three 

cultivatrs, namely, Anjiri peach cultivar and Shalil Nectarine 

cultivar, varieties of Iran and Elberta peach cultivar variety of 

United States were randomly handpicked in two stages of 
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growth, immature and mature. An image capturing system 

was designed to provide an enclosed and uniform light 

illumination and to obtain standard images from the 

samples.the images were sent to processing toolboxes of  

MATLAB software to visualize, acquire and process the 

images directly from the computer.  

III. EXISTING SYSTEM 

For the vegetable quality detection there are computer vision 

system and another is artificial nueral network based system, 

below paragraph shows the methods- 

A. Computer vision Vegetable Quality Detection: 

Computer vision is the structure of explicit as well as 

meaningful descriptions of physical objects from images 

[22]. Timmermans[23] states that it encloses the capturing, 

processing and analysis of two-dimensional images, with 

others noting that it aims to duplicate the effect of human 

vision by electronically perceiving and understanding an 

image [24]. The fundamental principle of computer vision is 

described in Fig. 1. Image processing and image analysis are 

the core of computer vision with numerous algorithms and 

methods available to achieve the required classification and 

measurements [25]. 

 
Fig. 1: Components of A Computer Vision System[26] 

Computer vision systems used more and more in the 

food and agricultural areas for excellence inspection and 

evaluation purposes as they offer suitably rapid, economic, 

consistent as well as objective assessment [27]. They have 

proved to be booming for the objective measurement along 

with estimation of a number of agricultural products. Over the 

earlier period decade advances in hardware as well as 

software for digital image processing have motivated 

numerous studies on the development of these systems to 

estimate the quality of diverse and processed foods. 

Computer vision has been recognized as a potential technique 

for the guidance or control of agricultural and food processes 

[28]. Therefore, over the past 25 years, extensive studies have 

been carried out, thus generating many publications. The 

majority of these studies focused on the application of 

computer vision to product quality inspection and grading. 

Traditionally, quality inspection of agricultural and food 

products has been performed by human graders. 

Traditionally, quality inspection of agricultural and food 

products has been performed by human graders. However, in 

most cases these manual inspections are time-consuming and 

labour intensive. Moreover the accuracy of the tests cannot 

be guaranteed. By contrast it has been found that computer 

vision inspection of food products, was more consistent, 

efficient and cost effective[29]. Also, with the advantages of 

superior speed and accuracy, computer vision has attracted a 

significant amount of research aimed at replacing human 

inspection. Recent research has highlighted the possible 

application of vision systems in other areas of agriculture, 

including the analysis of animal behavior [30], applications 

in the implementation of precision farming and machine 

guidance,forestry and plant feature measurement and growth 

analysis. Besides the progress in research, there is increasing 

evidence of computer vision systems being adopted at 

commercial level. 

B. ANN based vegetable quality detection 

This automated system is designed to overcome the problems 

of manual techniques. Different vegetables images which are 

are used in this experiment are captured under constant light 

source.   

Proposed methodology follows as it firstly capture the image 

of vegetable and then that from the captured image various 

features such as shape, colour and size are extracted. Size 

features are extracted in height and width. After the features 

are extracted then artificial neural network isused to detect 

the quality of vegetables. The system consists various steps 

like feature extraction, sorting and grading. 

IV. ADVANTAGES OF NEURAL NETWORK 

First advantage is network learning. Using neural network I 

can solve many problems without finding and describing 

method of such problem solving, without building algorithms 

by myself, without developing programs, even without any 

case of my personal knowledge about the nature of solved 

problem. I must only have some examples of similar tasks 

with good solutions. If I have collection of such examples 

(successful solution of considered problem) – I can use neural 

network, which first can learn these results of solved problem 

and next can solve many another similar problems. It is really 

very comfortable and efficient way of problem solving.  

Second advantage can be achieved if I can use neural 

networks realized as specialized hardware systems. Most 

neural networks applications are based on software solutions. 

User performs all steps of problem solving procedure i.e. 

neural network formation, learning and exploiting - using 

computer simulation. In this case major advantages can 

massive parallel processing which is possible in such 

hardware neural network. In fact in biological brain all 

neurons are working simultaneously. For vision, hearing and 

muscle control are activated in the same time billons of 

biological neural cells. For artificial neural networks the same 

process can be exploited as well – but only in case of 

hardware solutions. 

V. CONCLUSION 

In this review paper, I studied the artificial neural network as 

well as also studied the various research and the results of it 

regarding to various papers. Various advantages of the 

artificial neural network studied. And also studied the 

computer based system for detection and ANN based method 

for vegetable quality detection. 
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