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Abstract: Obesity, a curable medical illness caused by excessive calorie consumption, may lead to many health complications such as
diabetes, high cholesterol, heart attacks, high blood pressure, and colon and prostate cancer. Computer-based solutions are routinely
employed to solve these challenges. The goal of this project is to provide a system for detecting and diagnosing food allergies based on
food images. The approach employs transfer learning (ResNET 50) to identify food kinds, validate labels in the Food 101 dataset, and
deliver nutrients. The major objective is to establish a single framework capable of handling food allergy detection, location, and
classification. The study additionally enhances weight parameter optimization using Adam and RMS Prop optimizers. Resnet-50 has the
highest mean average accuracy of any transfer learning meta-architecture when using an Adam optimizer, at 95%. Based on another
dataset, the suggested technique detects and offers nutrients for all types of food. Successful food allergy detection might lessen the
harmful effects of diet management issues.
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1. Introduction This work developed a model for the automated
identification of these flaws by combining a CNN with
transfer learning, offering important new information for
fresh-cut fruit and vegetable quality assessment [3]. Food
allergies are immune reactions brought on by
unfavorable reactions to certain foods; they may cause
life-threatening symptoms such as anaphylaxis and
gastrointestinal problems. The immune system's reaction
to allergens like histamine and leukotriene that enter the
body causes these allergies. Common foods include
cow's milk, chicken eggs, a-lactalbumin, B-lactalbumin,
and casein, among other allergies. To prevent or reduce
allergy diseases, it is essential to comprehend the
molecular processes behind food allergens [4]. The main
results of food allergy research, including studies from
computational biology, bioinformatics, and experimental
investigations, are highlighted in this overview. Along
with offering recommendations for potential directions
and areas of future study, it also examines databases and
instruments used in the identification and analysis of
food allergies [5].

A major player in the fresh-cut cauliflower market is
cauliflower, a popular vegetable known for its high yield,
nutritional content, and financial advantages. However, it
is challenging to ensure the quality of fresh-cut
cauliflower due to the slowness and poor accuracy of the
techniques used to identify surface defects [1]. Studies
have shown that machine vision technologies can
identify surface defects in agricultural goods with
excellent accuracy rates. This suggested an enhanced
Mask R-CNN technique that achieved a 90% accuracy
rate in correctly identifying tomato fruits divided into
distinct ripeness degrees in a greenhouse setting. To sum
up, the development and profitability of the fresh-cut
cauliflower sector depend heavily on the identification
and detection of surface imperfections [2]. The quality
and effectiveness of these procedures may now be
enhanced because of developments in artificial
intelligence and machine vision technologies. Deep
learning is an effective technique for identifying quality
issues in agricultural products, especially when it comes
to identifying surface flaws in freshly cut cauliflower. The contribution of paper is managing the challenging
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2. Literature Review

Over the course of more than 110 years, allergen
immunotherapy (AIT) has been applied in a variety of
ways, including sublingual, subcutaneous, oral, and oral
immunotherapy. AIT's primary goal is to develop
immunological tolerance to allergens, which is
characterized as a persistent clinical tolerance to in vivo
exposures or natural exposure [6]. When a person eats
anything that triggers an allergic response, it's usually
because of cross-contamination throughout the pre- and
post-harvest processing stages. Although regulatory
bodies such as the FDA have been passing legislation to
lessen the occurrence of allergen contamination, they
continue to discover that new laws and updates to the list
are necessary, particularly in regards to correct labeling
and detection criteria. For regulatory organizations like
the FDA and USDA to effectively monitor and enforce
regulations, they must have access to analytical tools [7].
To improve food throughput and safety, the food sector
is embracing sector 5.0 digital solutions, such as non-
destructive technology. Consumers must immediately
evaluate meals for themselves, while businesses and
government  organizations need  straightforward
instruments for food evaluation and prompt feedback
mechanisms. The effective allergy detection technologies
available today come with drawbacks, such as waste
generation, delayed feedback, and sample preparation
[8]. Through their interactions with light and sensors,
advances in machine and deep learning have led to
improved accuracy in pattern recognition and
quantitative-non-destructive assessment technologies for
tiny levels of biological and chemical material
components in meals. One significant drawback is the
high implementation cost, however creative fixes are
bringing the technique closer to affordability. An iconic
example of artificial intelligence (Al) being used in the
food supply chain is the coupling of sensors with
machine learning for allergy identification [9]. This
approach reduces human intervention and reaction times
while improving the allergen detection method's
sustainability.  Deep learning models can analyze
medical pictures to make a diagnosis, and machine
learning has been utilized in hospitals to expedite
diagnosis and analysis. On the other hand, patients'
chances of survival depend on early detection of lung
cancer [10].

In order to avoid food allergic responses and support
those who are prone to allergies in making informed
food purchases, analytical methods that enable quick and
on-site identification of food allergens are imperatively
needed. Over the last ten to fifteen years, the frequency
of food allergies (FAs) has grown, making them a
serious public health concern. The clinical management

of FA has generated debate; prior guidelines focused on
food avoidance and the delayed introduction of allergic
foods to high-risk babies throughout the weaning process
[11]. Nevertheless, research has shown that delayed
exposure to foods containing allergens does not lower
the incidence of FA and may have serious negative
effects on the quality of life for patients and their
families, raising societal expenses. The early
introduction of allergenic foods is now advised by
clinical practice guidelines, which has changed newborn
feeding habits in several areas [12]. Whether early
introduction of foods containing allergens would lower
the population's overall incidence of FA is yet unknown.
Numerous studies, especially in the cases of peanut and
egg allergies, have shown decreased FA if numerous
allergenic foods were introduced earlier. IgE-mediated
and non-lIgE-mediated immune mechanisms are the two
types of immune processes that may produce FA [13].
The diagnostic process starts with a thorough physical
examination and gathering of medical history; at this
point, the gold standard for diagnosis is the oral food
challenge (OFC). The goal of treatment is to get rid of
the offending allergen. People who are at risk of
anaphylaxis should also learn how to administer self-
injectable epinephrine and notice early signs [14]. One
effective tactic to reduce the development of FA in
infants is to introduce allergenic foods early in infancy.
Atopic dermatitis (AD) is a long-term, itchy,
inflammatory skin disorder marked by immunological
dysregulation and compromised skin barrier function.
Serious AD and early start are important risk factors for
the development of FA in youngsters [15].

One in ten children and one in 100 adults are allergic to
plants. Prolamins and cupins, two types of storage
proteins found in seeds, are linked to the majority of
plant allergies. These proteins may result in mild to
severe allergic responses and are generally thought to be
quite durable against gastrointestinal proteases, acidic
environments, and heat denaturation [16]. Kiwi fruit has
been added to the CODEX watch list as an emerging
allergy by the WHO FAO Expert Committee on Risk
Assessment of Food Allergens. Cross-allergenicity is
often caused by high sequence and structural homology,
which is frequently ascribed to the similarity of the
epitopic sequences [17]. A major player in the fresh-cut
cauliflower market is cauliflower, a popular vegetable
known for its high vyield, nutritional content, and
financial advantages. However, it is challenging to
ensure the quality of fresh-cut cauliflower due to the
slowness and poor accuracy of the techniques used to
identify surface defects. Studies have shown that
machine vision technologies can identify surface defects
in agricultural goods with excellent accuracy rates [18].
This suggested an enhanced Mask R-CNN technique that
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achieved a 90% accuracy rate in correctly identifying
tomato fruits divided into distinct ripeness degrees in a
greenhouse setting. To sum up, the development and
profitability of the fresh-cut cauliflower sector depend
heavily on the identification and detection of surface
imperfections [19]. The quality and effectiveness of
these procedures may now be enhanced because to
developments in artificial intelligence and machine
vision technologies. Deep learning is an effective
technique for identifying quality issues in agricultural
products, especially when it comes to identifying surface
flaws in freshly cut cauliflower [20]. This work
developed a model for the automated identification of
these flaws by combining a CNN with transfer learning,
offering important new information for fresh-cut fruit
and vegetable quality assessment [21]. Food allergies are
immune reactions brought on by unfavorable reactions to
certain foods; they may cause life-threatening symptoms
such as anaphylaxis and gastrointestinal problems. The
immune system'’s reaction to allergens like histamine and
leukotriene that enter the body causes these allergies
[22]. Common foods include cow's milk, chicken eggs,
a-lactalbumin, B-lactaloumin, and casein, among other
allergies. To prevent or reduce allergy diseases, it is

essential to comprehend the molecular processes behind
food allergens [23].

3. Material and Methods
This section contains the methodology of the study.
3.1 Methodology

This section contains the methodology of the study. The
implementation of food allergy classification and the
following three consecutive sections,

e Acquiring the image Kaggle
e Feature extraction.

e Predictive food allergy through non-destructive
analysis

In step I, the Data set is collected from Kaggle and a
preprocessing is performed on it. In step Il food allergy
classification is performed by implementing Resnet-50
by using COLAB. In step Ill designing a model for
standardized predicting food allergy through non-
destructive analysis. The methodology of the proposed
work is illustrated in Figure 1.
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Fig 1: Methodology of Proposed Work

3.2 Dataset Collection

The dataset of food allergy images was collected from
Kaggle. More than 15000 high-resolution images of food

allergy were taken. The food allergy variety dataset was
split into training-dataset and validation with a ratio of
70% and 30% respectively. 11700 images for training
and 3300 images for testing. Figure 2 show data set.
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Fig 2 Data Set

3.3 Preprocessing

It recognizes particular characteristics using a
convolution kernel, resulting in a feature map that is not
redundant. Each feature identifier in convolution
removes and eliminates features from the original
picture, yielding a map with altitude. Convolution in
CNN tries to extract key characteristics automatically
using tiny kernels and constant kernel parameters,
resulting in weight-sharing across receptive neurons.
This approach is necessary for image processing since it
cannot deconstruct the symbolic content of the pictures
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3.4 Recognition Process

Resnet-50 is a highly layered structural neural network
that includes convolution, pooling, and fully connected
layers. Inception v3 is made up of symmetric and
asymmetric building blocks, with a small number of
neurons and a bottleneck layer (11 convolutions) to
decrease computation needs. The Inception architecture
seeks to operate as a multi-level feature extractor,
calculating 11, 33, and 55 convolutions inside the same
network module.
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Fig 3 Process of CNN
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Figure 3 show process of CNN. Inception v3 was used to
classify popular four types of food allergies in Pakistan
and ASIAN Nation. The resnet-50 model processed the
image and classified it into the appropriate class. The
CNN model used a food allergy image as input, which
underwent convolution and pooling operations before
being input for fully connected layers. The softmax was
applied for multiclass classification.

4. Results & Discussions

The implementation of the proposed methodology is
performed to get the best results. A comparative analysis
with different models is conducted, and results are
obtained and explained by using the proposed
methodology with the help of graphs and tables. Results

are achieved by dataset distribution into the training
dataset and testing dataset with the proportion of 70%
and 30% respectively. In transfer learning for dataset
distribution, it is a general thumb of rule larger training
datasets good quality of dataset results in better
performance. In the proposed work, the above-mentioned
distribution of the dataset is used to avoid the model
becoming underfit due to the small training dataset.
Some important terminologies are also defined here to
better understand the result analysis. Figure 4 shows the
Result Of Resnet 50 Of Training And Validation Set.
The results show that the training loss of the model is
decreasing continuously as the training progresses and
we stop the training at an optimal loss.

ResNet50 loss

Loss

— Training set
—— WValidation set

6 8 10

Epoch

Fig 4 Result Of Resnet 50 Of Training And Validation Set.

4.1 Model Accuracy

Accuracy is the amount of classified correctly instances
of the total instances. Predictive models’ accuracy is
important to correctly quality determination of
predictions to form the scientific evidence for policies
and decision making. Measurement of Predictive

accuracy differentiates between observed and predicted
values. Predictive accuracy based on predicted and
observed value differences for the new samples and
predicted values refers often to the values that were
modeled based on training samples. Figure 5 shows the
accuracy of ResNet 50.

Number of correct predictions

Accuracy =

Total number of predictions
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Fig 5 Accuracy of ResNet 50

4.2 ldentification of Food Allergy

The experimental results show the model prediction on the test image set. The results show the model performance in

Figure 6.

f plants that are consumed by humans or other

Amount Per 188 grams
Calories 52
Total Fat 8.2 g

Sodium 1 mg

Fig 6 Result of Model Performance

5. Conclusion and Future Work

Using the data acquired, transfer learning Resnet-50 gave
an amazing answer to our project. To extract a useful
discriminative feature, the model must be fine-tuned by
altering the hyperparameters. On the other hand, transfer
learning is the most effective way of classifying (food)
photographs and determining their nutritional content.
This strategy vyields 95% accuracy. This research
presents a complete and non-invasive approach to
addressing food allergies. ldentification that could help
keep children healthy. Early detection of food allergies
may assist in avoiding childhood illness. In the future,
we may develop mobile apps employing our knowledge
for end users, allowing them to utilize their phones to
detect food sensitivities and avoid illness. As a result, in
the future, there will be no need to manually extract
picture categorization characteristics. The original
features may be extracted by employing kernel matrices
as local feature extractors.
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