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Abstract— In this study, a food identification system is proposed that predicts images using a
Convolution Neural Network (CNN) as a basis model, then delivers nutrition information, such
as calories, for the provided single food image. Maintaining a balanced diet is made easier by
being aware of the nutritional value of the food being consumed. The piece is divided into two
sections. First, the model is trained and improved using CNN, a cutting-edge model utilizing
TensorFlow 2.0. CNN is used because the convolution layers are flexible and simple to use.
Second, adding GUI features and nutrition analysis to the model. including categories for popular
Indian foods into the FOOD-101 dataset. With a mean accuracy of 85% in both the regular
FOOD-101 dataset and the extended version, the model performed remarkably well. The current
model uses an obsolete and ineffective CNN approach to predict the outcome of the given image.

Index Terms— CNN, Classification, Depp Learning

|. INTRODUCTION

Calories are an unquestionable requirement for the body, as they are producing energy. In any case it is said that
an abundance of anything is awful and similar applies to the admission of calories as well[1]. In the event that
there is an overabundance of calories in the body, it gets put away as fats, in this way making us overweight.
Grown- up calorie necessities vary from that of a youngster and similarly, the everyday calorie prerequisite of
Weight Index (BMI) is a singular's heap in kilograms isolated by the square of their level in meters. It is one
of the most generally utilized approaches to assessing regardless of whether an individual is overweight. The
pace of large individuals is expanding at a disturbing rate in the most recent couple of years. Likewise, there are
many opportunities for hefty individuals to confront serious medical issues like hypertension, coronary episode,
diabetes, stoutness, hypertension, elevated cholesterol, and so on. In this way, the primary driver for weight is
the unevenness of how much food admission and energy ate by the person since having a quality meal is essential.
As the like for pattern and assortment of cheap food things is expanding, individuals are likewise turning out
to be more mindful and cognizant about calorie consumption as the bigger number of calorie consumption makes
a lot of issues that summons the need of clinical consultancy.

The proposed programming model utilizes Al as the base which perceives the food picture transferred as a
contribution by the client, process the food picture, perceive the food picture and gauge the calories of anticipated
picture[2]. The application will then show the class of given food picture along its assessed calories, helping clients
in diet the board and lessening the requirement for manual/pen-paper approach. Food picture acknowledgment and
calorie assessment can help with diet the board, food logging and perceiving nearby food sources.

Individuals experiencing such issues require a simple method for controlling their calories while others make it a
stride towards counteraction [3]. Consequently, keeping a sound eating routine is a significant objective for some
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individuals. One method for accomplishing this is by following the number of calories devoured, this following
system can be extremely dreary as it requires the client to keep a food diary and to do untidy computations to have
the option to gauge the number of calories eaten in each food thing. As of late, programmed ways of working out
the number of calories eaten in a food thing have been surfacing. The objective of Al is to empower PCs to
accomplish something without being unequivocally advised on how to make it happen. Providing some sort
of broad design and offer the PC the chance to gain as a matter of fact, like how people gain as a matter of fact as
well. Interested in this innovation of profound convolution brain organizations. In this undertaking, the proposed
to ease the client from the weight of entering the above data to compute the number of calories eaten in a food
thing. This is especially useful when such data is challenging to get.

The model can be made more efficient and accurate by providing more data for training the model. Providing the
images of much wider food categories will train the model to recognizes more foods[4,9,10]. Making the model
user- friendly by providing a user interface such as a web application or a mobile application will result in reaching
wider audience and easy accessibility

Critical work is completed connected with picture acknowledgment and characterization of food pictures for
different purposes like dietary evaluation, perceiving assorted food accessible, breaking down calorie admission
and dietary patterns of individuals, Amazon Go's staple picture identifications, and so on. Japanese food picture
characterization accomplished 62.5% exactness on 85 food thing pictures gathered from the Web. The method
utilized was multi-portion learning for highlight combination. The Pittsburgh Fast-Food Image dataset comprising
American inexpensive food pictures was perceived utilizing insights of pair-wise neighborhood highlights[5-
8]. They utilized a dataset of 10 classes containing 1,70,000 RGB variety pictures from Food Log (FL) and
accomplished an extensive precision of 93.8% for food acknowledgment.

Il. PROBLEM STATEMENT

In this developing computerized world, monitoring calorie admission as food is vital. As and how the world is
developing carefully issues like heftiness, weight gains and so forth are additionally similarly developing. It
becomes inescapable to monitor food admission. It becomes hard to keep all that on target by keeping up with
everything on a dairy.

I1l. LITERATURE REVIEW

A. The Food Image Classification Using Deep Learning (Thai), proposed by Sumeth Yuenyong and Narit
Hnoohom and, 15th International Conference (ECTI- NCON2018) Abbreviations and Acronyms. The model
purposes a significant instructive encounter that was ready on ordinary pictures (Google Net dataset) and was
adjusted to make the insightful Thai reasonable food model. the experts made a dataset, called the Thai Fast
Food (TFF) dataset, which contained 3,960 pictures. The dataset was parceled into eleven social affairs of
food pictures included offering food things the last assembling contained dishes which are not people from
various get-togethers recorded anyway which exist among Thai modest food. The portrayal of typical accuracy
on an alternate test set exhibits the way that Thai modest food can be expected at 88.33%

B. Simon Merge Barbara in Food and Beverage Image Recognition Using Deep Learning, IEEE International
Conference on Big Data (Big Data), portraying the profound learning commitments to the field: Nutrient, a
clever profound learning design, and a pixel-level characterization answer for pictures of phony food. The
supplement was prepared on a food picture dataset of a bigger size and containing more food classes than past
works, and was quick to perceive drink pictures. The work on counterfeit food picture acknowledgment
incorporates the main programmed framework for perceiving pictures of phony food, while the visual
comparability of phony and genuine food makes it helpful for counterfeit food tests as well as genuine food
acknowledgment.

C. A Deep Convolutional Neural Network for Food Detection and Recognition, 2018 IEEE-EMBS Conference
on Biomedical Engineering and Sciences (IECBES) proposed another significant convolution mind
association (CNN) arrangement to distinguish and see close-by food pictures. Various kinds of food with
different assortments and surfaces mirror the way that the food picture affirmation is seen as a troublesome
task. CNN has been smoothed out to the endeavours of food revelation and affirmation with few changes.
CNN achieved through and through higher accuracy than traditional procedures with actually isolated features.
CNN furthermore showed essentially higher accuracy than other customary procedures.

D. N.S. Vison. J. Pallial, D.S. Jaya's and N.D.G. White in their "Image Analysis of Bulk Grain Samples Using
Neural Network™ in their paper, the created calculations were utilized to remove north of 150 variety and
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textural highlights. A back engendering brain network-based classifier was created to recognize the obscure
grain types. The variety and textural highlights were introduced to the brain network for the purpose of
preparing. The prepared organization was then used to distinguish the obscure grain types. The strategy here
was measurable example acknowledgment. Thus order exactness of more than 98% was accomplished.

E. Method for Identification and Classification of Foreign bodies in Food Grains Image Samples B.S. Amani
and Amani. In this paper, the created calculations were utilized to remove more than 150 variety and textural
highlights [13-15]. A back engendering brain network-based classifier was created to distinguish the obscure
grain types. The variety and textural highlights were introduced to the brain network for preparation. The
prepared organization was then used to recognize the obscure grain types. The method here utilized was factual
example acknowledgment. Consequently, grouping exactness of more than 98% was accomplished.

IV. SYSTEM ANALYSIS

The application of photo handling and computer vision concepts is a prerequisite for the suggested meal
identification and acknowledgment approach. To achieve the best result, several concepts are combined. The 32-
bit, 3x3 primary Convolutional 2D layer is constructed. accepts contributions of size 100x100x3, where 100x100
represents the rescaled dimensions of the Food101 dataset's image files. RGB refers to the various components of
the image. The maximum pooling layer has a pool size of 2x2 and is the second layer. These layers are rehashed
once for better element extraction. The section size is then increased from 32 to 64 to obtain more distinct images
for the fully linked layers.

The proposed food identification and acknowledgment model depends on the execution of the ideas of picture
handling and PC vision. These ideas are packaged together to come to the ideal  outcome. The primary
Convolutional 2D layer comprises 32 bits of 3x3. Takes a contribution of size 100x100x3 where 100x100 is the
rescaled size of pictures from the Food101 dataset. RGB, the various part of the picture is meant by 3. The second
layer with a pool size of 2x2 is the maximum pooling layer. For better element extraction, these layers are rehashed
once. Then, at that point, to get more separated pictures for the completely associated layers, the portion's size is
expanded from 32 to 64.

The following two layers, each containing 128 and 90 neurons, are fully connected. Dropouts have been included
in between the thick layers to prevent excessive fitting. Rectified Linear Units can be initiated in each of the 2D
convolutional layers and their full associations (ReLu). The 101 neurons in the final layers correspond to the
number of classes in the Food101 Dataset. Every neuron has a likelihood of a result compared to that particular
neuron. According to the model, this classification will have the highest notable likelihood. Figure 1 depicts the
overall proposed model.
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Figure 1 Proposed model
V. METHODOLOGY

A. Algorithm Used

In this work, CNN classifier is utilized. The classifier is used for the arrangement of the Image Fusion and
Recursive Filtering highlights.

A convolution grows an organization of pixels with a channel cross-segment or 'spot' and summarizes the
duplication values. Then, at that point, the convolutionslides over to the going with pixel and rehashes near
correspondence until all the picture pixels have been covered.

1) Loading the Dataset

2) Data pre-processing
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3) Compiling the model
4) Training the model
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Figure 1 Process of Classification
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Figure 1 shows the process of classification and Fig 2 depicts the architecture of the proposed model. Image of the
food is loaded as input CNN model preprocess the image and detects the food. Calories estimation algorithm is
used to identify the calories of the food. Flow diagram of the proposed work is shown in Fig 3.

Predicted image of roll is 99.9885933303833 % accuracy

Figure 5 Prediction of food using CNN

CONCLUSION

In this research work, the Convolutional Neural Network a Deep learning procedure is utilized to orchestrate the
food pictures into their particular classes and besides to do calorie assessment. Taking into account everything, the
undertaking of the assortment can be worked on by killing commotion from the dataset. A similar evaluation can
be done on a more noteworthy dataset with additional classes and more pictures in each class, as a more noteworthy
dataset works on the exactness by learning more parts and diminishes the disaster rate.
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