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Abstract: The ease with which food is being delivered at our doorsteps has led to an outbreak of a major chronic disease known as 

obesity. As the necessity of food arose among people, the apprehension related to their diet also simultaneously increased. In this 

paper, we propose a calorie measurement system whereby the user is made to upload the image of the food item and as a result, the 

number of calories present in the uploaded food image will be predicted. It is a multitasking system that also displays the weekly 

statistics on how much calorie is consumed to avoid obesity-related diseases. 
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I. INTRODUCTION 

People in ancient times lived by the adage "Medicine is Food, and Food is Medicine." They kept an eye on the food 

they ate, either directly or indirectly. However, nowadays, people are more enraged and interested in trying new foods based on 

their taste rather than the health benefits to their bodies. Furthermore, online food delivery apps make people even lazier by 

delivering the food item they want to their doorsteps rather than the individual going to the store and picking it up. As a result, 

one can now taste whatever food he or she wants and eat it wherever they want. Though this may be one of the era's 

developments, it has made people more aware of their eating habits. A healthier lifestyle necessitates keeping track of what an 

individual consumes on a daily basis. This was attempted using smart phones, but it was unsuccessful due to errors and 

miscalculations. Development, issues arose. The most recent work that is similar to this concept is the taking of a photograph of 

the food item in order to keep a record of it.A survey of previous papers published on this concept was already conducted, and 

knowledge of the benefits and drawbacks of various algorithms and methods was gained as a result. The food items in a plate 

were recognized and their respective calorie values were measured based on the colour, size, shape, texture, and other 

characteristics of the food item in one method of the survey, but with a limitation, (i.e. the food items in a plate were recognized 

and their respective calorie values were measured based on the colour, size, shape, texture, and other characteristics of the food 

item). However, in the real world, people's favourite foods usually contain a lot of ingredients, making the task a little more 

difficult.In this model, proposed a device which detects a given food image and shows the number of calories present in that 

food item. 

 

II. RELATED WORK 

Food recognition was researched and compared using all available techniques [1], with the results being recorded. As 

previously stated, classifying food items into their appropriate categories or classes is a difficult task. To count the calories in an 

image, the majority of the reviewed works used a single food item in the image. 

Pouladzadeh Et Al. [2] proposed an application that captured the food image 110 and then calculated the calories using 

Deep Neural Networks as a classifier to train the food image from the Food data set. During the feature extraction phase, four 

features, namely size, colour, texture, and shape, were extracted from the model file. S. Yang Et al. [3] were inspired by the fact 

that food items are made up of a variety of ingredients, so label distribution was done over the same. Each pixel was given a soft 

label (using semantic Texton Forest [11]) and classified according to the colour associated with it. The red patch distribution for 

any given pixel, for example, was more likely to be classified as ‘tomato' rather than ‘cheese.' Because the images were 

classified based on pairs of pixels, bins were used, which led to the creation of a histogram, which was then used as a feature 

vector to recognize the food item. Because they used pixel-level features, their experiments outperformed the bag-of-features 

model based on SIFT/ color histograms.  

Shroff, and his colleagues An artificial intelligence (AI). [4] on a white plate, placed a food item to be recognized 

alongside a reference object, and kept all the multiple food items clearly separated. The use of a wearable cell phone was used 

to maintain semi-automatic food recognition by integrating its camera sensor with other contexts and using a simple threshold 

method to recognize the food item. Kagaya et al. proposed a project. It used a qualified Convolution Neural Networks (CNN) 

for both food and non-food product identification, with a 73.7 percent accuracy. It uses positive and negative images to 

distinguish the food from its surroundings. [6] uses a simple data set called the Food data set, which consists of a The accuracy 

was 94.11 percent due to the limited number of negative images used. Using the model regional proposal algorithm, CNN 

features from all regions are extracted during the training process. For each region, a classification score is calculated, and the 

food name is predicted for the selected regions. The entire model is ported to mobile devices, with the entire back-end 

operation, such as image processing, recognition, and classification, taking place on a cloud server for faster response times. 

 

III. PROPOSED SYSTEM 

Food items are recognized using an adaptive Super pixel algorithm in this proposal. Previously, several methods attempted to 

recognize the food item and indicate the details of calories consumed by a person. CNN was one of the most popular methods 
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among them. However, because there are so many steps involved, the process becomes more complex, and the time it takes to 

complete it is too long, so we're doing the project with an adaptive Super pixel algorithm. Above is a block diagram of our 

proposed food recognition system.Initially, It capture the food item which is taken as the input.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1- Block Diagram of Proposed System 

 

The image data collection (ATLAS) is then checked, and the food items collected in the data set are verified. The image of the 

food item and its associated calorie value are then obtained. In the context of atlas-based segmentation, the data collection 

ATLAS refers to a pre-selected image with labeled anatomical regions of interest. After both images have been registered, 

Atlas-based segmentation is the propagation of these labels to a new image. The preprocessing stage is critical to the process' 

success. Although geometric transformations of images (e.g., rotation, scaling, translation) are classified among pre-processing 

methods here because similar techniques are used, pre-processing is an improvement of the image data that suppresses 

unwilling distortions or enhances some image features important for further processing. The captured food item and its pixel 

values are then registered in the registration section. The intensity gradient of the image is then found using a Gaussian filter. 

The Gaussian filter is a non-uniform low pass filter that is applied to input brain images to smooth them out and reduce noise. 

The use of a Gaussian filter mask to replace each pixel value in an image is known as Gaussian filtering. Convolution filtering is 

how most people think of Gaussian filtering. It is based on a kernel, which represents the shape and size of the neighborhood to 

be sampled when applied to pixels in an image, similar to other convolutions. Kernel size must increase with increasing σ to 

maintain the Gaussian nature of the filter. The 5×5 square kernel with σ =1.4 is shown in the following figure 
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finally, by applying the adaptive super pixel method the output is obtained. An example of the input and output of our proposed 

food recognition system is given in the following figure. 
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Super pixel segmentation generates atomic pixels (super pixels) that are similar to what humans see. Unlike the 

traditional rigid pixel representation of images, super pixels provide visually significant entities that can be used as inputs for 

mid- to high-level computer vision tasks. The main advantage of using super pixels instead of pixels is that subsequent 

processing will cost less. In this paper propose a new super pixel segmentation method based on an iterative and adaptive 

clustering algorithm that considers colour, contour, texture, and spatial characteristics all at the same time (ACS). This increases 

the algorithm's robustness while also removing the need to set the parameters manually. According to experimental evidence, 

the algorithm outperforms current peer algorithms in terms of widely used evaluation metrics while using a low computational 

cost. 

 

 
Figure 2 : Adaptive Super pixel Segmentation 

 

The novelties of ACS, in contrast to earlier works, are: 

 Straightforward perception: we use a colour difference measure based on a more consistent perception standard. 

 Content adaptability: feature aggregation weights are automatically adjusted based on their discriminabilities on 

different images; and 

 Simplicity and efficiency: Adding new features to existing super pixel algorithms is simple and intuitive, but setting 

sensible weights is a nontrivial task (always tedious and time-consuming). Because the weights are automatically set, 

ACS alleviates the burden. 

 
Figure 3. Quantitative evaluation of different superpixel algorithms. 

(a) Boundary Recall.(b) Undersegmentation Error.(c)AchievableSegmentation Accuracy. (d) Runtime. 

IV. RESULTS 

The user captures the image of the food item as the input, the system recognizes and performs the function of classifying the 

food item and verifies the food item with data set collection. After the verification, the output image presented above will be 

obtained,  

(a)Input Image 

 

 
Figure 4: Input Image 
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(b) Segmentation Image  

 
Figure 5: Image Segmentation 

(c) Output Image 

 
Figure 6: Output Image 

 

V.CONCLUSION 

To conclude, the task of deploying an application to detect food items and predict their calories were successful. In this paper 

used the adaptive super pixel method Time taken to train the model is comparatively lesser. Prediction of food image and 

estimation of calorie count is done within seconds; hence our application is user-friendly. 
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