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Abstract

A web application that incorporates deep learning for precise dog breed identification along with customized
Canine healthcare advice is shown in this research. The Django framework, which is used in the development
of the application, offers a dependable and expandable backend for processing data, integrating APIs, and
authenticating users. The system successfully classifies a variety of dog breeds by utilizing the VGG16
convolutional neural network architecture, which was trained on an extensive collection of dog photos. The
program offers customized health advice after successful breed identification, encompassing breed-specific
susceptibilities to common diseases, suggested vaccinations and screenings, food recommendations, and
grooming needs. Through the integration of cutting-edge image recognition technology, breed-specific health
data, and an intuitive Django-powered interface, this ground-breaking platform equips dog owners with the
information and tools they need to proactively address their pet's particular healthcare requirements,
ultimately improving their general well-being. With only a few clicks, users can upload photos, get immediate
breed identification results, and access pertinent health information thanks to the user interface's easy-to-use
design.
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1. Introduction

Dog breed identification and health care
recommendation systems use deep learning and
contemporary web technology to provide accurate
breed categorization and individualized health
advice. In order to identify breeds with remarkable
accuracy, the system uses the VGG-16 convolution
neural network to analyze uploaded dog photos and
extract unique characteristics like coat patterns, ear
shapes, and face structures. VGG-16 is extremely
effective at picture identification tasks because of its
depth and hierarchical feature representation
capabilities. Its excellent accuracy in recognizing
even visually similar breeds is ensured by fine-tuning
on datasets specific to dogs. The system takes
advantage of Django's strong backend features, such
as safe user authentication, effective request
processing, and smooth database administration,
when it is integrated into a web platform that supports
Django. Uploading images, viewing comprehensive
breed insights, and receiving personalized health care
recommendations including nutrition
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recommendations, activity requirements, common
health issues, and preventive care advice are all
available to users. Future improvements might
involve creating mobile applications for greater
accessibility and adding hybrid and unusual breeds to
the breed database. Combining cutting-edge deep
learning methods with the flexible and scalable
Django framework, this system provides a
revolutionary approach to dog care that empowers
vets, pet owners, and animal shelters [1-3].
2. Methodology
The development of a canine breed identification and
health care recommendation system involves a
systematic approach combining deep learning for
image processing and a web-based interface for user
interaction. The methodology is structured into the
following key stages:
1. Data Collection and Preprocessing
« Data Collection: Collect a diverse dataset of
dog images covering a wide range of breeds,
ensuring balanced representation for accurate
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classification. Public datasets like Stanford
Dogs or Kaggle’s dog datasets can be utilized.
« Image Preprocessing: Standardize the images
by resizing them to a uniform size and
normalizing pixel values to improve model

efficiency.
Model Design and Training
e Model Selection: Use the VGG-16

convolutional neural network pre-trained on
ImageNet for its robust feature extraction
capabilities.

o Fine-Tuning: Modify the final layers of VGG-
16 to adapt the model for canine breed
classification. Replace the output layer with a
fully connected layer corresponding to the
number of breeds in the dataset.

o Training and Validation: Split the dataset into
training, validation, and testing sets. Train the
model and monitor performance using
metrics such as accuracy and loss.

Integration of Health Care Recommendation

o Breed-Specific Health Data: Create a
database of breed-specific health information,
including dietary needs, common health
issues, exercise requirements, and preventive
care tips.

o Recommendation Logic: Link the identified
breed with corresponding health data to
generate personalized recommendations for
the user.

. Web Implementation Using Django

o Backend Development: Implement the deep
learning model in Django, using libraries for
model loading and prediction.

e Frontend Development: Design a user-
friendly interface using HTML, CSS, and
JavaScript, allowing users to upload images
and view results.

Testing and Deployment

e System Testing: Test the application for
accuracy, performance, and usability.
Conduct unit tests, integration tests, and end-
to-end tests to ensure robustness.

o Deployment: Deploy the application by
hosting them with certain host and set them
for live, shown in Figure 1.
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Figure 1 Methodology for Canine Breed
Identifier and Health Insights

3. Experimental Testing

3.1 Experimental Setup
Web-based technology and deep learning methods
were combined to create the system. Standard
hardware was needed for the implementation, such as
an NVIDIA GPU (such as the RTX 3060) for training
and inferring models, and software like
TensorFlow/Keras for deep learning, Django for web
application frameworks, and SQL for database
administration. Images of more than 120 dog breeds
made up the dataset, which was split into training
(70%), validation (15%), and testing (15%) groups.
To improve the model's capacity for generalization,
data augmentation methods like flipping, rotation,
and color correction were utilized [4-7].

3.2 2. Model Evaluation
The VGG-16 model, which was pre-trained on
ImageNet and optimized for this task, was evaluated
using common  classification  criteria.  Its
effectiveness in accurately identifying dog breeds is
evident, as it achieved a top 1 accuracy of 92.5% and
a top 5 accuracy of 97.8%. To identify commonly
misclassified breeds, we analyzed the model's
classification performance using a confusion matrix.
Additionally, to test the model's robustness, we input
images of varying quality, including low resolution,
poor lighting, and images with occlusions.
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3.3 3. Recommendation Validation
The health care recommendation module was
validated by cross-referencing its output with
authoritative veterinary guidelines. Personalized
suggestions, such as dietary and exercise
recommendations, were tested by varying user-
provided inputs (e.g., age, weight, activity level). The
system dynamically adjusted the recommendations
based on these inputs, ensuring relevance

3.4 Web Application Testing
The web application was built using Django,
leveraging its Model-View-Template (MVT)
architecture to create a modular, maintainable, and
scalable system. The backend was developed to
efficiently handle model inference requests and
integrate seamlessly with the database for storing and
retrieving breed-specific information. Django’s
security features, including cross-site scripting (XSS)
protection, SQL injection prevention, and secure user
authentication, were tested to ensure data integrity.
The system underwent functionality testing to verify
workflows such as image uploads, breed
identification, and recommendation generation.
Performance testing validated the application’s
response time under different user loads, while
compatibility testing ensured consistent performance
across various browsers and devices [8-10].

3.5 Key Results

Model Accuracy Comparison
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Figure 2 Model Accuracy Comparison

MobileNet

This Chart Compares the top-1 Accuracy of Different
Deep Learning Models (VGG-16, ResNet50,
InceptionV3, and Mobile Net), Demonstrating VGG-
16's Superior Performance in Canine Breed
Classification. The experimental results
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demonstrated the system's overall effectiveness,
Figure 2:

e Model Performance: VGG-16 achieved top
1 accuracy of 92.5% and top 5 accuracy of
97.8%.

e Processing Time: The average time to
process an image and generate results was 2.1
seconds.

e« Web Application: The Django framework
provided a robust and secure platform,
ensuring smooth operation even under high
user loads, shown in Figure 3 & Figure 4.

e User Satisfaction: Over 90% of test users
rated the system’s usability and performance
as "Excellent” or "Very Good."
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Figure 3 System Performance Metrics
This Chart Highlights Key Performance Metrics,
Including the Average Image Processing Time and
User Satisfaction Percentage, Showecasing the
System's Efficiency and User-Friendliness.

4. Result and Discussion

Canine Breed Classification and Health Insights

Upload Dog Image:  Choose File No file chosen

«Your image will be shown here:

Figure 4 Home Page for Uploading the Dog
Image to Classify
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Figure 5 Image Preview for Uploaded Image
Prediction:
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Cacker Spaniels are generally heafthy dogs but can be prone to certain genetic conditions, including hip
trap moisture and bacterio. Their silky coat makes them susceptible to skin allergies and sensitivities, n
easily, so a balanced diet and regular exercise are essentil to prevent obesity-related issues. Dental he
professional cleanings necessary. With a ifespan of 12-15 years, they are relatively long-lived, but regu

Health
Insights

Figure 6 Result Page for Instances and Their
Health Insights

4.1 Discussion

e Strengths: The system demonstrated robust
performance, generalizing well across diverse
image inputs. Personalized health
recommendations enhanced its practicality
for users, shown in Figure 5 & Figure 6.

e Challenges: Mixed-breed classification and
minor misclassifications between similar
breeds remain areas for improvement.

e Future Work: Expanding the dataset,
incorporating  ensemble  models, and
enhancing mobile accessibility can further
improve the system's accuracy and usability.

Conclusion

This project successfully applied deep learning and
web technologies to develop a robust canine breed
identification and health care recommendation
system. The VGG-16 model achieved high accuracy,
demonstrating strong generalization across diverse
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inputs. Personalized health recommendations added

practical value, while the Django framework
provided a scalable, secure, and user-friendly
platform.  Challenges such as mixed-breed

classification and minor misclassifications remain,
but future enhancements, including dataset expansion
and mobile support, offer promising opportunities.
Overall, the system effectively bridges technology
and animal care, offering an efficient and reliable tool
for pet owners and veterinary professionals
Reference
[1]. Tuteja, A., Bathla, S., Jain, P., Garg, U.,
Dureja, A., & Dureja, A. (2023, June). Dog
Breed Identification Using Deep Learning.
In International ~ Conference on  Data
Analytics & Management (pp. 515-530).
Singapore: Springer Nature Singapore.
[2]. Valarmathi, B., Gupta, N. S., Prakash, G.,
Reddy, R. H., Saravanan, S. &
Shanmugasundaram, P. (2023). Hybrid deep

learning algorithms for dog breed
identification-a comparative analysis. IEEE
Access

[3]. Liu, J., Kanazawa, A., Jacobs, D. &
Belhumeur, P. (2012). Dog breed
classification using part localization.
In Computer Vision—-ECCV 2012: 12th
European Conference on Computer Vision,
Florence, Italy, October 7-13, 2012,
Proceedings, Part | 12 (pp. 172-185).

Springer Berlin Heidelberg.

[4]. Vaysse, A., Ratnakumar, A., Derrien, T.,
Axelsson, E., Rosengren Pielberg, G.,
Sigurdsson, S., ... & Webster, M. T. (2011).
Identification of genomic regions associated
with phenotypic variation between dog breeds
using selection mapping. PLoS
genetics, 7(10), e1002316.

[5]. Valarmathi, B., Gupta, N. S., Prakash, G.,
Reddy, R. H., Saravanan, S. &
Shanmugasundaram, P. (2023). Hybrid deep
learning algorithms for dog breed
identification-a comparative analysis. IEEE
Access

[6]. Granvik, S. (2023). Open-source dog breed
identification using CNN: explanation of the

520


https://irjaeh.com/

International Research Journal on Advanced Engineering Hub (IRJIAEH)
e ISSN: 2584-2137

Vol. 03 Issue: 03 March 2025

Page No: 517 - 521

IRJAEH https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2025.0072

development & underlying technological
specifications.

[7]. O’Neill, D. G., McMillan, K. M., Church, D.
B., & Brodbelt, D. C. (2023). Dog breeds and
conformations in the UK in 2019:
VetCompass canine demography and some
consequent  welfare  implications. Plos
one, 18(7), e0288081.

[8]. Turcsan, B., Kubinyi, E., & Miklési, A.
(2011). Trainability and boldness traits differ
between dog breed clusters based on
conventional breed categories and genetic
relatedness. Applied  Animal  Behaviour
Science, 132(1-2), 61-70.

[9]. Parker, H. G., Dreger, D. L., Rimbault, M.,
Davis, B. W., Mullen, A. B., Carpintero-
Ramirez, G., & Ostrander, E. A. (2017).
Genomic analyses reveal the influence of
geographic origin, migration, and
hybridization on modern dog breed
development. Cell reports, 19(4), 697-708.

[10]. Edmunds, G. L., Smalley, M. J., Beck, S.,
Errington, R. J., Gould, S., Winter, H., ... &
O’Neill, D. G. (2021). Dog breeds and body
conformations  with  predisposition  to
osteosarcoma in the UK: a case-control
study. Canine medicine and genetics, 8, 1-22.

International Research Journal on Advanced Engineering Hub (IRJAEH) 591


https://irjaeh.com/

