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Abstract 
In recent time, the spread of obesity and being overweight has been worldwide significant and is considered as one of the major 

public health issue. By observing present scenario the researchers have try to resolve them by introducing some methods like 

calorie measurement system. Therefore by measuring the calories we can keep our health good and fit. Using technology for fruit 

recognition and estimation of its calories is very useful to spread food culture and awareness among people in the age of obesity 

due to the bad habits of food consumption and wide range of inappropriate food products. Researchers have been working on 

developing a reliable image based system for fruit recognition and calories estimation. The system consists of six phases: input 

fruit photo, photo conversions, photo fragmentation, texture analysis, classification, counting the calorie. Dissimilar approaches 

have tackled the system from different features. This paper reviews the state of the art of this interesting application. 
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1. INTRODUCTION 

In recent era, the spread of obesity and being overweight has 

been worldwide important and is considered as one of the 

major public health issue. Similarly, the World Health 

Organization (WHO) stated that the rate of obesity around 

the world has surpassed one billion; they predicted that this 

number might increase to 1.5 billion in 2015. Generally, 

obesity is defined as the increasing number of fat cells in a 

person's body [1]. Thus, fatness produces many persistent 

syndromes such as different types of diabetes, sleep apnea, 

ischemic stroke, risks of coronary heart diseases, kidney and 

gall bladder and breast and colon cancer. 

 

Researchers are more interested in obesity cure, and the 

results show that the lack of balance for energy consumed 

by human being causes fatness [1]. By keeping above 

problems in mind some researchers have introduced the 

calorie balancing system. If we succeed to balance the 

calories in the human body, it will be useful to control the 

obesity and overweight. At the basic level the calorie and 

nutrition imbalance are the result of overweight and obesity. 

A calorie is a unit of energy that measures how much energy 

food provides to the body. Body needs calories to function 

properly [2]. 

 

 

 

 

 

Table -1: Standard Calorie Table 

Fruit Name 
Weight 

  (mg) 
Calories 

Fat 

(g) 

Protein 

(g) 

Apple 100 52 0.17 0.26 

Bananas 100 346 1.81 3.89 

Papayas 100 39 0.14 0.61 

Guavas 100 36 0.14 0.32 

Lemons 100 47 0.3 1.5 

Oranges 100 47 0.12 0.94 

Watermelon 100 30 0.14 0.56 

 

Table 1 demonstrates that the weight of a fruit and its 

calories referred as a standard database [3].  Every fruit have 

its own calories proportional to weight. By referring to the 

above table calories can be calculated. 

 

2. TRADITIONAL APPROACHES 

The Doubly Labeled Water (DLW) method was developed 
in the early 1950s by Lifson and McClintock in 1966 [4]. 

DLW was widely used for a long time in measurement 

issues related to dietary intake studies to estimate energy 

expenditure. Biro, G. et.al developed twenty four hour 

dietary recall method is basically means an interview. In this 

method the trainer request to user or patient to memorize the 

details of fruit consumption and maintain the records of 

individual person on paper at every twenty four hours [5].  

 

Two objectives are behind the usage of the dietary intake 

assessment, which are figuring if any society’s population is 

taking enough nutrients like crabs, proteins, sodium or 
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calcium or discovering if any person is taking more than he 

or she needs [6]. Generally, the dietary assessment recall 

causes an underestimation of energy intake [7]. In addition, 

Schoeller. D.A. explains the incidence of underreporting is 

too high due to data collection methods [8]. The main 

advantage of the 24-hour dietary recall is that a professional 
interviewer will complete the food list, but this method is 

expensive. Clinical approach gives the correct record of 

food consumption week to week [9]. 

 

The difficulty with manual approach is that citizens or 

patients are not able to remember what they ate, improper 

guidance, unable to memorize and record of food intake and 

do not get expert advice. Mingui Sun et.al proposes a new 

method based on card [10]. While capturing the food image 

calibration card has to be placed next to the food. In case if 

the card was misplaced or person won’t bring along then 

this system fails. J. Beasley proposes a system based on 
smart digital device known as Personal Digital Assistive 

(PDA) for calorie estimation purpose [11]. L. E. Burke et.al 

proposed the system which deals with the user to record 

their food intake on cell phone, but study proved that it is 

time consuming method and give calorie estimation error 

[12]. 

 

Table -2: Traditional Methods Summary Table 

Methods Description Limitations 

DLW Give H2O and check the urine samples. Time consuming 

24HRS Interview Expert dietitian  required 

Clinical Maintaining the records People not remembering exactly what they ate 

Calibration card Uses reference cards Hard to maintain cards 

PDA Take info via phone  Take long time  

 

3. MODERN APPROACH 

As a substitute for the old dietary assessment methods, 

researchers developed electronic devices for measuring food 

intake connected to computers. Accordingly, the usage of 

smart technological devices in the food calorie measurement 

and estimation method became famous in health care for 

data collection and easy to handle. 

 

3.1 Electronics Dietary Assessment Approaches 

Academic journal have been used to measure several 

categories, such as physical activities, sleep, pain, heart rate, 

medication taken, and food intake and energy expenditure 
[12]. Thus, much food intake measuring software has been 

developed such as Calorie Counter, Meal Snap and Veggie 

Vision. Amft. O. et.al developed an Automatic Dietary 

Monitoring (ADM) system based on weight of individual 

bites taken. ADM system uses sensors fix on human body to 

monitor weight of person’s bites of food. The sensor is 

sound sensor which records the sound of chewing 

continuously [13].  

 

Specifically, system received the intake signals via a wrist-

worn acceleration sensor, a microphone in the external ear 

canal to record chewing sounds (This area provides a loud 
chewing signal without environmental sounds), and an 

electromyography (EMG) sensor at the throat to measure 

swallows. K. Chang et.al developed an embedded system 

based on radio frequency and surface sensors. They 

embedded the dining table with surface sensor [14]. The 

Radio Frequency Identification (RFID) as a surface sensor 

to check the type of food eaten and measuring scale on 

dining table can be used to measure the food weight. But 

there are many problems associated to this system, include 

the use of system, space requirement and the difficulty of 

the RFID tag setup. 
 

3.2 Image Processing Based Approach 

The system is based on image processing having different 

phases and each phase has different approaches and is 

depend on each other, the overall aggregation of the phases 

is reflected in the performance of the system. The Figure 1 

shows the general phases of the system. 

 

 
Figure 1: General Block Diagram 

 

3.2.1 Image Acquisition 

Pouladzadeh. P et.al have required the thumb of the user 

while clicking the photo of food in order to be used as a 

reference [15]. Martin. C. K. et.al approach was based on 

calibration card used as reference card in the pictures [16]. 

The input to the pattern recognition system is usually 

transducer, such as a camera or a microphone array [17]. 

 

In mostly all the fruit sorting machines developed so far this 

is a camera, to capture the color images of the fruits as an 

input to the pattern recognition system [18, 19]. A Charge 

Coupled Device (CCD) camera mount on the top of the 

imaging box transmits images to the computer attached of 

size 480 ×640 pixel in JPEG format [20]. 
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3.2.2 Image Pre-Processing 

By using the mobile camera or high definition camera the 

photos of fruits are captured, but it cannot be used directly 

because it has noise due to dust and light effect. Hence, to 

reduce the noise and blur the primary step is image pre-

processing. Researchers used different types of filters, image 

cropping, resizing, Thresholding, morphological operations. 
Neelamegam P. et.al have been proposed the blurring 

removal techniques [21]. Chandra Sekhar Nandi et.al 

proposed intensity adjustment by scaling the input image to 

get the desired size, minor lighting problems, and then 

performed adaptive equalization of the color histogram 

finally performed a linearly averaging kernel to remove 

noise and blur [20]. Sun, D.W, & Du, C.J have been 

developed a system which remove light reflections and 

shadows [22]. 

 

3.2.3 Image Segmentation 

Segmentation of an image separates the image from its 

background area. Stick Growing and Merging (SGM) 
approach was used by Sun, D.W and Du, developed an 

algorithm for food images that get segmented into different 

sub regions [22]. The algorithm consists of three steps: gray 

value images computation from RGB color components, 

estimation of global threshold, and morphological operation 

[23]. Shervin and Abdulsalam proposed the three 

segmentation methods based on contour, color, and texture 

[24].  

 

Finding the contour of objects the graph cut method is 

useful. The Gabor filters are used for texture segmentation 

which measures the local texture properties in the frequency 

domain [25]. Pyramidal mean-shift filtering, a region 

growing algorithm and region merging have been used for 

image segmentation  [26], this method was evaluated only 
on carbohydrate food type with plate and keeping same 

color in the background. He. Y. et.al have performed 

comparative study between three states of the ability 

methods of image segmentation in the food image 

application study [27]. Three methods of segmentation on 

food images: active contour, normalized cuts, and local 

variation. Their study showed that local variation was more 

consistent in terms of performance with changing the 

configuration parameters comparing with the other two 

methods. Also, active contour has a performance similar to 

local variation as the number of initial contour increases, 
with a drawback of overhead of computational complexity. 

From this study, it can be seen that initial information 

provided from prior knowledge such as the number of 

segments are an essential part of the functionality of the 

three methods. Typically, in segmentation methods there is a 

concern about the computational time of the execution. 

 

3.2.4 Feature Extraction 

Mostly in case of color images the average Red, Blue and 

Green color values, total number of pixels, total of boundary 

pixels, length of major and minor axis etc makes feature 

space for classification [18, 19, 20, 28, 29]. Mango sorting 

have used 27 features [20], Date classification have used 15 
features [19]. We can summarize all features one by one. 

 

Color Features: 

 

Table -3: Contrast of Color Descriptors 

Methods Strengths Weaknesses 

Color histogram [30] Simple to compute Dimensional, noisy 

Correlogram [31] Easy to use, frequency info  costly, noise sensitive, revolution 

CM [32] compressed, tough Unable to describe all color parameters, no frequency components 

SCD [33] Scalability No special information 

CSD [33] Spatial information Noise sensitive, rotational 

CCV [34] Frequency domain High dimension & computational cost  

 

Texture features: 

 

Table -4: Contrast of Texture Descriptors 

Methods Strengths Weaknesses 

Spatial texture [35] Easy to understand, without losing info extract any 

shape info 

Noisy system and produces distorted output 

Spectral texture [36] Robust, need less computation Need square image regions with sufficient size 

 

3.2.5 Images Classification 

For classification, Support Vector Machine (SVM) was the 

most used type of classifier among all different types of 

classifiers [37, 38]. Maruyama .Y et.al have used Bayesian 

probabilistic for classification [38]. Others have used Radial 

Basis Function (RBF) kernel for classification, some 

approaches have used feed forward Neural Network (NN). 

Sachin et.al proposed the jatropha classification system 

based on fuzzy logic [29]. Date fruit classifies have tested 

almost all techniques like K-means, Linear Discriminate 

Analysis, Neural Networks; it was found that neural 

networks give the best results and accuracy up to 99% [19]. 
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3.2.6 Calorie Measurement 

This is final phase of the system. Some researchers used 

simple look-up table approach, while some used based on 

different features predetermined algorithms, some used 

linear regression, mathematical approach. 

 

4. CONCLUSIONS 

Based on the earlier literature review, it is clear that all 

approaches follow a systematic framework that consists of 
pre-processing and post-processing approach. According to 

fundamental nature, procedure of image based measurement 

system resides in the part of accurate object classification. 

Actually, there is no entirety agreement on the most efficient 

type of features or classifier to be used in the fruit 

recognition part. But good and accurate fruit recognition 

requires accurate fruit segmentation. Therefore, the most 

essential and challenging aspect of this application is fruit 

segmentation, recognition and classification. Unfortunately, 

the non-well predefined shape and characteristic of fruit 

causes add hurdles that researchers are trying to overcome.  
Researchers have tried to overcome the difficulty of object 

segmentation by adding an interactive approach to the 

scheme, while others have just avoided this challenge by 

simplifying the testing scenarios to very distinctive and 

well-defined food objects scenario. Overcoming these 

problems researcher faced some issues such as accuracy, 

time utilization and cost effective system. Challenge to the 

new investigators is improve the existing systems with 

optimized software and ease of use of the application 

developed. By using image processing in MATLAB 

software it is easy to construct system with accuracy and 

cost effectiveness. 
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