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ABSTRACT 

As people across the globe are becoming more interested in watching their weight, eating more healthy and 

avoiding obesity, a system that can measure calories and nutrition in every day meals can be very useful. 

To identify food items accurately in such systems, image processing is used. Image processing techniques 

like image segmentation, feature extraction, object recognition, classification is used for food recognition, 

nutrients identification and calorie calculation. Bag-of-Features model, Artificial Neural Networks is used 

to identify the food items. Image classifiers are trained to identify and categorize individual food items in 

single image. This survey addressed various food image processing techniques, evaluates them and 

presents the issues related to those techniques. 

Keywords: Food recognition, Segmentation, Classification 

[1] INTRODUCTION 

One of the major goal of food image processing is to retrieve calorie and nutrient information 

from the given food image. Food recognition is worthy of more research effort owning to its practical 

signification and scientific challenges. Food recognition exposes new challenges to the current pattern 

recognition literature and stimulates the stemming of novel techniques for general object recognition. In 

addition, automatic food recognition is beneficial to health care related applications, such as obesity 

management.  

Obesity has become a serious public health problem to general population in many developed 

countries [1], [2].The WHO defines obesity based on the Body Mass Index (BMI) of the individual. A 

person is considered obese when the BMI is greater than or equal to 30(kg/m2) [2].Thus it is noticeable 

that obesity and overweight are linked to a number of chronic diseases such as type II diabetes, breast 

and colon cancer and heart diseases. The main cause of obesity is the imbalance between the amount of 

food intake and energy consumed by the individuals [3].Obesity treatment requires the patient to 
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consume healthy food and decrease the amount of daily food intake, but in most of obesity cases it is 

not easy for the patients to measure or control their daily intake due to the lack of nutrition education or 

self-control. Therefore using an assistive monitoring food system is very needed and effective for 

obesity elimination. Our objective is to develop an efficient food processing system to calculate the 

calorie and nutrition of food. In this paper, general architecture, survey and analysis of various food 

processing techniques are proposed. 

The rest of the paper is organized as follows. Section 2 describes the various existing food 

processing techniques. Section 3 covers the analysis of classifier used in the food processing 

techniques. Finally, Section 4 concludes this paper with proposed work. 

General Architecture of Food Processing System                 

                               

 

 

 

 

 

 

 

          

 

 

Fig. 1 General Architecture 

The general architecture of a Food Processing system is shown in Fig. 1. At the early stage, the quality 

of the input food image is improved by image preprocessing techniques. In preprocessing: removing 

noise, normalizing image, image format conversion, image resizing and removing unnecessary features 

are carried out in the given image to improve the quality. In segmentation step, the image will be 

analyzed to extract various segments of the food portion. For the detected food portions, a feature 

extraction process has to be performed. In this step, various food features including size, shape, color, 

and texture will be extracted. The extracted features will be sent to classifier, where the food portion 

will be identified. Finally, by estimating the area and volume of the food portion with nutritional tables, 

the calorie value of the food will be measured. 
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In this method [4], authors have not only discussed about the calorie and nutrition measure from food 

image but also discussed about the uncertainty in image based food processing system. The image 

based food processing method should come across two phases. They are image segmentation and image 

classification. In this paper, Gabor filter [11] is used to segment the images. In each segment size, color, 

and texture of the image is extracted. The extracted features are supplied to classification algorithm. In 

this method support vector machine [12], [13] is used as classification algorithm. After identified the 

food portion, then the height and area of the food is calculated to find the volume of the food. Finally 

the calorie and nutrition are calculated using the calorie chart. The main advantage of this system is 

calibration technique. The thumb of the user is used to eliminate the calibration error instead of special 

trays and cards. The disadvantage is more work is needed for calculating calories of mixed and liquid 

food. 

 

DietCam: Multi-View Food Recognition Using a Multi-Kernel SVM (MVMK)  

In this method [5], an automatic food classification method DietCam has been proposed. Diet-cam 

mainly addressed the appearance variation of the same food. Diet-cam consists of two major 

components, ingredient detection and food classification. Detecting the ingredient of the food image, 

the improved part based model is used. Part based model [14], [15], [16] uses the shape of the objects as 

a key property. The system is enriched the model with shape and texture to detect food ingredients. 

Next, Multi-view Multi-kernel support vector machine is used to classify the various combinations of 

food segments. In this method, they collected multi view images at restaurants and merged with PFID 

[17] database. PFID is an image dataset which contains 4545 images of fast food. In this method, final 

dataset contains 55 different food types of 15262 food images. The dataset focused only American 

foods. 

 

A Food Recognition System for Diabetic Patients Based on an Optimized Bag-of-Features Model 

(BoF)  

It is proposed to estimate the meals carbohydrate content for diabetic patients. In this method [6], 5000 

home made images were created, that reflects the nutrition nutritional habits in central Europe. The 

dataset contains 11 different types of food items. In general, the food recognition system contains two 

main components, Segmentation and classification. In this system, the food image is segmented using 

the Optimized Bag-of-Features Model [18]. Random Forest method [19] is used to classify the 

segments. The main limitation of this method is using k-means algorithm to construct the visual 

dictionary. The visual dictionary is a very essential part in Bag-of-Features model and also this system 

achieved only 78% classification accuracy. The main advantage of this system is tested with different 

classification algorithms like ANN, SVM and Random Forest. Finally Random Forest is used as 

classification algorithm. 

 

Accelerometer Based Detection of Food Intake in Free living Individuals (ABDF)  

In this method [7], Food intake is measured using a 3-axis accelerometer attached to the frame of 

eyeglasses. Many of the earlier methods need to attach with the body at different regions of the head on 

the larynx in ear or on the temporal muscle. This is the first method attached the sensor to the temple of 

the regular eyeglasses. The working principle of the proposed method relies on the detection of 
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temporal muscle activity during chewing and other facial activities. Two stage procedures are used to 

extract the best feature set suitable for classification. In first stage, Minimum Redundancy and 

Maximum Relevance method is used to extract the 30 top ranked features. In the next stage, the 

extracted feature id forwarded to KNN classification algorithm. The KNN recognizes the food intake. 

The main advantage of this method is avoiding direct sensor attachment to the body and issues 

associated with incorrect sensor placement and peer body contact. This method is tested in controlled 

laboratory and free living environment. The F1-score of the system combined from laboratory and free 

living experiment was 87.9 +/- 13.8%. 

 

Mobile Cloud Based System Recognizing Nutrition and Freshness of Food Image (MCBNF)  

A mobile cloud based food calorie measurement system [8] is developed to find the calorie, nutrition 

and freshness of the food image. The image processing techniques, segmentation and classification 

plays a major role in food processing system. In this system, segmentation is done by Graph Cut 

techniques [20]. The goal of this technique is to segment the main objects out of an image. 

Classification is done by Naive Bayes classification algorithm. The system also finds the freshness of 

the food using the textual extraction method. The system focuses only solid food. The main 

disadvantage of this system is the low accuracy of the classification algorithm. 

 

Food Calorie Measurement Using Deep Learning Neural Network (FCMNN)  

Here authors have proposed Deep Learning Neural Network method [9] handles the training and testing 

requests at the top layers, without affecting the central layers. Firstly the segmentation is done using 

Graph Cut segmentation followed by deep learning method. Here user’s thumb is used for size 

calibration. In this method, the first step is to generate a per-trained model file and then system is 

trained with positive set of images. In the second step, we re-train the system with the set of negative 

images (images that do not contain the relevant object). 

In this system, once the model file is generated from the training, we load it into the application and test 

it against the images captured and submitted by the user. The system then performs the images 

recognition process and generates a list of probabilities against the label name. The label with the 

highest probability is prompted to the user in the dialog box, to confirm the object name. Once the 

object name is confirmed, the system performs the calorie computation part by calculating the size of 

the food item with respect to the thumb in the frame. It finally prints the output to the user with the 

required calorie. 

 

[3] ANALYSIS 

In this section, the classification accuracy and calorie calculation is analyzed for all the aforementioned 

calorie measurement techniques. The calorie efficiency is calculated by comparing the system 

calculated calorie value with the real calorie of the food image. The classification accuracy is measured 

based on the recognition rate of the classification algorithm. The recognition rate of the classification 

algorithm is calculated using precision and recall value. 
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Fig. 2 Comparison of Classification Algorithms   Fig 3 Comparison of Calorie calculation                                                                                                                                                         

             techniques 

Fig. 2 shows the comparison of the classification algorithms of the aforementioned techniques. Fig. 3 

shows the calorie calculation efficiency. According to Fig. 1 the recognition rate of the Diet-cam 

technique is very high. In Diet-cam, Multi Kernel SVM Algorithm is used for classification. Hence, we 

plan to use Multi Kernel SVM Algorithm in our proposed system. Fig. 2 shows the volume calculation 

inefficiency of the existing techniques. Hence, the improved volume calculation technique is required to 

build the efficient calorie measurement system. 

 

[5] CONCLUSION 

In this paper, a method for measuring the calorie and nutrition of the food image is analyzed. In general, 

the food processing helps the people to control their daily food intake. The system focused on 

identifying food items in an image using image processing and classification techniques. The proposed 

work plans to identify calorie and nutrition of the food image. According to our analysis, Multi-kernel 

Multi-view SVM (MVMK) classification algorithm identifies the food items effectively. Hence, 

MVMK algorithm is decided to use in our proposed system. The proposed system also plans to work 

towards improving the accuracy of identifying mixed foods. 
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