
  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 732 
 

A Fusion-Based VGG19 and Vision Transformer Framework for 

Automated Dog Breed Recognition with Lifespan and Trait Profiling 

Prof.Shobha S. Biradar1, Naveen 2 

1Professor, Master of Computer Application VTU’s CPGS, Kalaburagi, India 
2Student, Master of Computer Application VTU’s CPGS, Kalaburagi, India 

---------------------------------------------------------------------***---------------------------------------------------------------------
ABSTRACT 

Due to the extensive range in morphology, behaviors, and 
lifespan across breeds, the significance of dog breed 
identification to veterinary science, genetics and increased 
care of companion animals cannot be understated. 
Identification of canine breeds through conventional 
methodologies is reliant on veterinarians making 
independent decisions, or on using handcrafted features. 
Generalized breed recognition methods are hindered by 
combinatorial variability within breeds and similarities to 
other breeds, thus we developed a fusion, action oriented 
approach to dog breed recognition that utilizes VGG19 and 
Vision Transformers to automate breed recognition and 
trait profiling of lifetime and breed attributes. VGG19, with 
fine-grained local discriminating powers, permits 
identification of breeds, while Vision Transformer models 
global dependencies to produce robust and 
complementary feature representations. Our framework 
had greater accuracy in breed recognition and 
generalization and robustness relative to conventional 
methods of model predictions, based on findings from 
experiments utilizing annotated datasets. The framework 
can be used for dog recognition, and identify actionable 
information for preventive health screening, targeted 
breeding, and best practices for pet care. Keywords: Dog 
breed recognition, VGG19, Vision Transformer, deep 
learning, trait profiling, lifespan prediction, companion 
animal management. 

1. INTRODUCTION  

Dogs exhibit incredible diversity as one of the most varied 
domesticated animals on the planet, with hundreds of 
breeds that have diversity in physical attributes, behavior, 
and life expectancy. Given their varied roles as 
companions, working animals, and bespoke research 
models, accurately identifying breeds has important 
implications for veterinary medicine, behavioral science, 
genetics, and increasingly for intelligent pet care systems. 
Correct breed recognition leads to informed healthcare 
decision-making about pets, and can aid in life expectancy 
and behavioral inclusion when personalizing pet care. 

Historically, breed identification has relied upon visual 
assessment by experts or through calibration of features 
derived from handcrafted computer-vision. While it is 

effective in the laboratory, those methods are challenged 
by varying sources of illumination, varied poses, and 
occlusion of parts of the animal body, as well as the high 
degree of similarity between some breeds, such as Golden 
Retrievers and Labrador Retrievers. 

The advent of deep learning methods has initiated a new 
era for fine-grained recognition research, where our best 
success has come from CNNs models including VGGNet 
and ResNet. However, a limitation of CNNs is their 
inability to model long-range relationships that exist in 
image data. In contrast, Vision Transformers (ViT) can 
capture global context through the use of self-attention 
mechanisms, but most ViTs require expansive datasets in 
order to be effective. As a result, hybrid CNN-Transformer 
systems have emerged as a promising trend in the 
literature. Here we propose a dog-breed recognition 
model that fuses a VGG19 with a ViT model for predicting 
breed, life expectancy, and trait profiling. 

2. PROBLEM STATEMENT 

Identifying dog breeds reliably is a difficult challenge 
because of broad variation in physical traits, overlapping 
physical traits across breeds, and changes due to age, 
health, or environment. And while this issue is often 
addressed by dog breed experts manually classifying 
breeds, their subjective manual methods might lead to 
mistakes and take a considerable amount of time and 
effort--especially with mixed or rare breeds. Automated 
approaches have been developed, but many are only 
mediocre in their accuracy and don't provide additional 
features like life expectancy or behavioral traits along with 
those predictions. Such limitations emphasize the need for 
accurate, robust, and informative recognition paradigm 
that supports veterinary professionals and responsible pet 
owners alike. 

3. OBJECTIVES  

The primary goal of this work is to create a 
sophisticated dog breed identification system that 
employs deep learning methods for precise and useful 
predictions. This strategy utilizes a hybrid model of VGG19 
and Vision Transformer (ViT) to exploit both detailed local 
texture information and holistic global interactions in 
order to enhance classification accuracy. The model is 
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trained and evaluated on the Kaggle dog breed dataset to 
guarantee a trustworthy solution that also benefited from 
the variety of breeds present in the dataset. In addition to 
breed classification tasks, the system will address lifespan 
estimation and behavioral trait characterization of the dog 
breed, while providing value for pet owners and 
veterinary practitioners. Furthermore, a Flask-based web 
application allows for simple real-time user access. 

4. METHODOLOGY USED 

1) Data Collection: The Dataset used for this study was 
obtained from Kaggle's Dog Breed Dataset, which contains 
thousands of labeled images across various breeds. Each 
image comes with the breed it corresponds with, suitable 
for supervised learning. It also contains diversity in size, 
colors, and conditions; importantly, all of which will 
enhance the trained model's ability to generalize across 
previously unseen images. 

2) Data Preprocessing: The raw images had been resized 
to the same normalized dimension in order to ensure 
compatibility with deep learning models such as VyGG19 
and Vision Transformer (ViT). Data augmentation—
rotation, flipping, zooming, and brightness—were applied 
to enhance the robustness of the model. Pixel values were 
scaled, normalized to be between 0 and 1, to speed up 
convergence. The dataset was then split into training, 
validation, and testing subsets to ensure an unbiased 
evaluation would take place. 

3) Feature Extraction: Feature extraction included the use 
of VGG19, a deep CNN, along with ViT which generates 
models of global dependence using a self-attention 
mechanism. VGG19 is particularly strong with low- and 
mid-level features such as textures, edges, and shapes 
whereas ViT was programmed to extract more abstract, 
high-level contextual relationship features. The fusion of 
both feature sets allows for fine-grained recognition of the 
traits of the breed as well as patterns across image data, 
thereby enabling better model classification performance. 

 4) Model Selection: We selected VGG19 and ViT as model 
implementations due to their success in image recognition.  
VGG19 allows us to learn features in a hierarchical fashion 
owing to its deep convolutional layers, whereas, ViT 
enables representation learning based on attention 
mechanisms. By combining the two, we are able to take 
advantage of both model types, and we can reduce the 
number of errors in difficult exposures, such as those with 
variations of pose, lighting, and background. 

5) Model Training: Training was conducted on the Kaggle 
dataset with categorical cross entropy loss and the Adam 
optimizer. We tuned hyperparameters (learning rate, 
batch size, dropout) to reduce overfitting.  Early stopping 
was part of the training process to avoid unnecessary 
calculations once validation accuracy was established. The 

fusion model was used to improve accuracy by combining 
convolutional and attention-based characteristics within 
the same model. 

6)Model Evaluation: We provided metrics that we used for 
evaluation - accuracy, precision, recall, and F1-score. 
Confusion matrices were also provided to understand how 
the model performed for each breed prediction. We also 
used PSNR (Peak Signal-to-Noise Ratio) and SSIM 
(Structural Similarity Index) to evaluate robustness. 

7)Integration with Flask: Once we had built and trained 
the model, we used Flask to build a web application. The 
web application allows users to upload pictures of dogs 
and get predictions of breed and also includes providing 
lifespan and behavioral information. The web application 
was designed to be lean while allowing for faster 
responsiveness with an overall user-friendly experience 
for veterinarians, researchers, and pet owners. 

5. LITERATURE SURVEY 

Article [1] 1. "Deep Learning-Based Dog Breed 
Classification Using Convolutional Neural Networks with 
Transfer Learning," Zhang, L., Wang, M., and Chen, H., year: 
2022. This study explores the use of transfer learning with 
three popular CNNs (VGG19, ResNet-50, and Inception-V3) 
to automate dog breed identification. The authors 
developed a unified framework to tackle challenges 
associated with fine-grained classification, including data 
augmentation strategies and feature fusion. The study 
showed improvements in classification accuracy through 
combining CNNs, achieving 91.3% on a dataset of 120 dog 
breeds. The work provides valuable perspectives on 
suitable preprocessing methods and model selection 
considerations for breed classification systems. 

Article [2] "Vision Transformer for Fine-Grained Animal 
Classification: A Comprehensive Study" by Kumar, A., 
Patel, S., and Rodriguez, M. in 2023: This research offers an 
in-depth study of Vision Transformer architectures for 
fine-grained animal classification tasks, emphasizing dog 
breed recognition. The research examines multiple ViT 
configurations (ViT-Base, ViT-Large and hybrid CNN-
Transformer architectures) across multiple animal 
datasets. Novel patch embedding techniques and attention 
mechanisms are presented to extract breed-based 
features. The results demonstrate that ViT architecture 
statistically outperformed traditional CNN by 7.2% in 
accuracy while demonstrating improved generalization 
properties between image conditions and breed instances. 

Article [3] "Hybrid CNN-Transformer Architecture for 
Enhanced Image Classification in Veterinary Applications" 
by Thompson, J., Lee, K., and Nakamura, T. in 2021: This 
article introduces a pioneering hybrid framework that 
integrates convolutional neural networks with 
transformer-based attention mechanisms for veterinary 
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image analysis tasks. The authors describe a 
comprehensive framework that builds on the feature 
extraction properties of the VGG19 architecture and 
include transformer blocks to model context on a global 
level. This frameworks addresses challenges posed by 
differing light conditions, pose variations, and similarity 
between breeds within veterinary imaging. Performance is 
measured on multiple veterinary imaging datasets and 
yields a 15% improvement in classification accuracy over 
either the CNN or the transformer model in isolation. 

Article [4] "Multi-Modal Deep Learning for Animal Breed 
Identification and Trait Prediction" by Williams, R., Brown, 
A., and Singh, P. in 2024: A major contribution to this 
literature, this work presents a multi-modal approach 
integrating visual characteristics with genetic and 
behavioral data to improve classification and prediction 
tasks for and animal breed classification and trait 
predictions. The authors employ a fusion framework 
based on the VGG19 for visual feature extraction with a 
neural network for genetic markers and behavioral 
analysis in an animal-specific context. The multi-modal 
learning approach achieved 94.8% accuracy for breed 
identification, while also providing us with predictions for 
lifespan and behavior traits that are reasonable and 
reliable. 

Article [5] "Attention-Based Feature Fusion for Robust 
Dog Breed Recognition in Real-World Scenarios" by 
Johnson, D., Martinez, C., and Kim, Y. (2023) - This paper 
outlines the challenges of real-world recognition of dog 
breeds and introduces an attention-based mechanism for 
feature fusion of image-level local and global features. The 
authors propose a new architecture that combines local 
features derived from a CNN and global features derived 
from a transformer utilizing learnable attention weights. 
The authors evaluate their model on several challenging 
datasets with variations in lighting, background, and pose 
conditions. They find an increase of 89.7% accuracy in 
comparison to a baseline model, with strengths in 
differentiating visually similar breeds (e.g., Golden 
Retriever vs. Labrador Retriever). 

Article [6] "Transfer Learning and Data Augmentation 
Strategies for Small-Scale Dog Breed Classification 
Datasets" by Anderson, M., Taylor, S., and Liu, X. (2020) - 
In this study, the authors investigate the best strategies for 
transfer learning and data augmentation techniques to 
improve dog breed classification performance on small 
sample or non-ideal datasets. They evaluate multiple pre-
trained CNN architectures (e.g., VGG19, ResNet, DenseNet, 
etc.) using different fine-tuning approaches and 
augmentation techniques. They show that the proper use 
of transfer learning with appropriate data augmentation 
can produce results comparable to training a very large 
dataset with a minimum of extra computational resource 
requirements.  

6. SYSTEM DESIGN 

Figure 1: Architecture of Dog Breed Classification System 

When inputting a dog image, the system commences with 
preprocessing through resizing and normalization to 
produce a uniformly quality image. Two dedicated types of 
models run in parallel in the system: VGG19, which 
highlights detailed, fine-grained local features such as coat 
texture, face structure, and ear shape, and a vision 
transformer, which references global context and general 
spatial relations. After the fine-grained and higher-order 
features are fused, their composite representation is sent 
to a classifier, which classifies the most likely breed with 
confidence scores. After classification, the output provides 
complementary information based on a lightweight 
knowledge base that contains four attributes: breed 
origins, expected lifespan, characteristic traits (including 
temperament, activity level, grooming, and trainability), 
and description. The API returns a full profile, with the 
next k suggestions for other breeds, and an uncertain 
indicator if the classification cannot be reasonably 
determined. 

7. SCREENSHOTS 

 
Figure 1: Home page 

 

 

Figure 2: Selecting Image 
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Figure 3: Predicated Result 

8. CONCLUSION & FUTURE SCOPE 

Through this research, we have established a deep 
learning approach that integrates VGG19 and Vision 
Transformer (ViT) for highly accurate dog breed 
classification, showing the merits of blending 
convolutional and attention-based architectures for visual 
recognition tasks. We systematically achieved this through 
dataset collection, preprocessing, feature extraction, 
training and evaluation, and optimizing for operational 
performance for use in the real world. VGG19 encoded 
fine-grained, local features, while ViT encoded global 
dependencies, together improving classification accuracy 
compared to classical approaches. In the end, we deployed 
the trained model with a Flask web application to enable 
real-time predictions for pet owners, veterinarians, and 
pet adoption agencies. Results showed improvements in 
robustness, generalizablity, and scalability, supporting the 
use of deep learning to model complex visual data. 
Towards the future, we hope to improve upon the 
framework by: expanding the dataset, evaluating the 
model with more optimized architectures like EfficientNet, 
and deploying the framework to mobile or edge 
computing. Further directions may be recognition of 
mixed breeds or in predicting traits such as 
companionship, and possibly even as a feature-driven 
component of IoT monitoring or augmented reality, thus 
establishing the system as a comprehensive decision 
prompted support tool for how to manage companion 
animals. 
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