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Abstract 
 
Fatty admission has demonstrated destructive around the world, as it has 

prompted numerous infections. Notwithstanding, dieticians have botched that 

a standard admission of a number of calories is basic to keep up the correct 

parity of calorie content in the human body. Right now, consider the class of 

apparatuses that utilization picture preparing to perceive single and various 

blended nourishment objects, specifically support vector machine. The 

proposed technique is completely programmed and easy to understand the 

alignment of the measures of nourishment divides. This adjustment is 

required to apprise the all-out number of calories in nourishment divides. The 

developed android application will allow the user to know the calorie and 

nutrition value requirements per day. The user can choose the food via a 

camera or photo library. The machine learning model created is to recognize 

and classify the food and gives out the nutrition values and calorie of the 

food. This data will be stored throughout the day. If the user tries to consume 

more than the required daily calorie, then the application will give an alert 

and the user will not be able to choose the food. The next day the value will 

be reset according to the data given by the user. This application will be very 

useful who are ready to maintain a healthy lifestyle. 
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1 Introduction 
 

There has been a remarkable ascent worldwide in over profundity and 

heftiness; just as in ailments they cause [1-3]. Consequently, checking day by 

day eating schedules so as to keep away from overabundance calorie 

consumption has become a significant issue in keeping up a decent personal 

satisfaction [4]. Studies have indicated that few sicknesses are connected to 

extreme calorie admission in people. Dish found that bosom, colon, and 

prostate diseases are brought about by fatty admission [5-7]. Unhealthy 

admission was seen as just second to tobacco in straightforwardly causing 

malignant growth. Besides, a past report found that a legitimate eating 

regimen including lower calorie consumption helped the occupants of 

Okinawa to expand their future and lower the danger of age-related illnesses 

[8].  

Fatty qualities in nourishment that is healthfully poor prompted 

foundational irritation and diminished insulin affectability, just as a bunch of 

metabolic variations from the norm, including corpulence, hypertension, and 

glucose bigotry [9-11]. An audit of the writing indicated that decreasing the 

calorie admission diminished the danger of malignant growth in people. To 

help individuals in following their calorie consumption, effective and 

advantageous portable applications have been built up those ready clients to 

the number of calories they expend. Such portable applications are getting 

progressively well-known [12-13]. Versatile applications have the ability to 

give a simple assortment of individual well-being related information and 

auspicious social prompts. Furthermore, examine has concentrated on the 

advantages of versatile and internet advancements in arriving at different 

populaces, for example, rustic networks, so as to decrease the well-being 

aberrations and advance the well-being mediations [14-15]. The proposed 

IOS application will help to decide an individual on how many calorie to 

intake to meet their daily routine workouts by just simply pointing at food 

and taking a snap of that food, it will then calculate the amount of calorie that 

particular food has, which will help an individual to calculate their own 

particular intake of calories from different food and help decide whether it 

will lead to obesity or will it be healthy for that individual. 
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2 Materials 

 

Food images can be captured by using a specific set of image capturing 

devices, including a camera and the lighting system. The database including 

100 food items that will be trained in the create ML model. The model will 

be trained with the dataset and later the model will test and validate the 

images against the model. After testing and validating the accuracy of the 

database will be defined. 

                                  Table 1 Food image databases. 

 

Database No. of images Resolution 

Test 5000         250x250x3 

Train 25000 250x250x3 

Validation 5000 250x250x3 

 

3 Methods 

 

The main methods which are used in this proposed technique are image 

enhancement, image classification, and image recognition.  The developed 

IOS application tracks the daily intake of the food and monitors the calorie 

and nutrition values required by the user. First, the user calculates the 

required calorie and nutrition values intake per day using the calorie 

calculator. The user should give the age, gender, height, weight, and exercise 

per week in order to calculate the required calorie. 

 

 

  

 

 

 

 

 

                             Fig. 1 The block diagram of the proposed food calorie calculator. 
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As shown in Fig. 1, the user has to upload the images of the food using 

their mobile devices. The image will be enhanced through the preprocessing 

algorithm. Then the background images are removed and only the food 

images are classified and recognized whether it is food or not. Then the 

calorie of each food particle and its quantity will be measured and displayed 

to the user. The total calories will be stored in the database. Next time, on the 

same day, when the user loads the food item the details are recorded and the 

exact quantity they have to take will be monitored and informed through the 

screen display.  

 

3.1 Image Preprocessing  

 

Pre-processing is the least degree of reflection both information and yield 

are force pictures. These notable pictures are of a similar kind as the first 

information caught by the sensor, with forced picture generally represented 

by a grid of picture work esteems (brightness). The point of pre-processing is 

an improvement of the picture information that suppresses reluctant bends or 

upgrades some picture highlights significant for additional processing, albeit 

geometric changes of pictures (for example pivot, scaling, interpretation) are 

arranged among preprocessing strategies here since comparable procedures 

are utilized.  

 

3.2 Image Segmentation 

 

Image segmentation is a critical process in computer vision. It involves 

dividing a visual input into segments to simplify image analysis. Segments 

represent objects or parts of objects, and comprise sets of pixels, or “super-

pixels”. Image segmentation sorts pixels into larger components, eliminating 

the need to consider individual pixels as units of observation. There are three 

levels of image analysis: 

 Classification – categorizing the entire image into a class. 

 Object detection – detecting objects within an image and drawing a 

rectangle around them. 

 Segmentation – identifying parts of the image and understanding what 

food group they belong to. 

Segmentation lays the basis for performing object detection and 

classification.  



                                                                                                                  
 

 

 

 

 

 

Safe Engineering Application for Analysis the Food Calorie Using Deep Learning 

2047 

 

3.3 Image Classification 

 

The Convolutional Neural Network (CNN) is a class of profound 

learning neural systems. It is a deep learning algorithm that contains more 

hidden layers to find the best pattern matching paradigm. CNN speak to an 

enormous achievement in picture acknowledgment. They are used to break 

down visual symbolism and in every now and again working in the 

background in picture characterization. 

 

3.4 Feature Extraction 

 

Feature extraction is a procedure of dimensionality decrease by an 

underlying arrangement of crude information that is diminished to 

increasingly sensible gatherings for preparing. Quality of these huge 

informational collections is an enormous number of factors that require a 

great deal of figuring assets to process. Feature extraction is the name for 

techniques that select or join factors into highlights, adequately decreasing 

the measure of information that must be prepared, while still precisely and 

totally depicting the first informational collection. 

 

3.5 Calorie Calculator 

The user can calculate the required calorie and nutrition values intake per 

day using the calorie calculator. The user should give the age, gender, height, 

weight, and exercise per week in order to calculate the required calorie. The 

user can tap the choose food button and choose the food using a camera or 

photo library. Once the food is chosen, the food image is given to the training 

model. The machine learning model will classify the food image and display 

the food name in the app. Once the food name is displayed the user can 

choose the size (25g, 50g, 75g, 100g, 150g, 200g, 250g, and 300g) of the 

food. According to the food size, the calorie, and nutrition value will 

increase. When the user taps the eat button it will be stored to the database 

and all the nutrition value will also be stored, the nutrition graph will also 

increase accordingly. The user will get the nutrition value of that food with 

the selected size of the user. The user will get a graph to track the nutrition 

values taken by the user. The user also gets the summary of the food details 

that the user has taken on that day by training the ML model as shown in Fig. 

2. If the user consumed 100% of the calorie, then the app will give an alert  



                                                                                                                  
 

 

 

 

 

2048 T. Jemima Jebaseeli et al  

 

when the user tried to choose food. The user cannot choose any more food on 

that day. When the user opens the app the next day, the app will show the 

detailed summary of previous days’ food calorie and the food that they have 

taken. When the user taps the done button it will reset all values. 

 

 

Fig. 2 Created ML model for food analysis 

 

3.6 Nutrition Estimation 

 

There are some predefined nutrition values in the database for the food 

items of 100 grams. The application will help determine the nutrition for the 

user that is (fat, carbohydrates, cholesterol, and protein) by calculating the 

size of food through the picture taken by the user. Similarly, like the calorie 

intake if the nutrition intake value of the user for a day exceeds the required 

amount the user will not be allowed to take more pictures of the food item. 
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        4 Experimental Results 

 

The proposed model deals with the calorie calculation for an individual 

according to the calorie intake provided for a day. The proposed technique 

will add the calories of all food dishes one by one and if the calorie 

calculation exceeds the calorie intake by an individual for a day it will warn 

them by alerting that they are about to exceed their daily calorie consumption 

and it is shown in Fig. 3. 

 

      

 

Fig. 3 Food Calorie calculator’s GUI in a mobile device. 
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Fig. 4 Training and validation accuracy. 

 

The experimental result about the accuracy of the calculation is shown in 

Fig. 4. The proposed system improves the accuracy to 99.5%. Compared 

with the competitive methods the proposed system is efficiently calculating 

the calories of the food from the food image loaded by the user. 

 

5 Conclusions 

There is a need for system has to measure the daily food intake for a 

healthy diet is crucial due to the insufficient knowledge of diet and calorie 

requirements. In addition, correct food recognition is considered a challenge. 

Hence, we proposed a measurement method to estimate the number of 

calories from 100 food images by measuring the features of the food portions 

from the image. To reach the goal, the proposed system uses the phone 

camera or photo library. The designed android application is robustness in 

nature; execution time is approximately five seconds as compared to other 

designed systems by the researchers. The system has ease of use to the user 

as it has the facility of the automatic and manual measurement methods. The 

accuracy of the system is up to the mark. The proposed method is 

successfully implemented as a robust system for the correct identification of 

the food, now in future researchers can further work upon various diseases 

that occur in food, also can determine raw, and ripen and rotten food 

category, that will differentiate the value of calorie. Since, unhealthy fruits 

are hazardous for human life. 
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