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Executive Summary 

 
The system called Animal Species Prediction Through Images is a machine learning solution that 

helps users to easily classify photos of animals as a part of a specific family by the uploaded 

images. The approach to a problem itself utilizes deep learning technologies in order to 

visualize the features and patterns, and then, users could easily get the necessary information 

like classification of the species by using online query. 

 
The system is feature rich introduces a simple GUI which allows users to upload photos and 

gets the results instantly. Using two specific types of methodologies and tools such as image 

processing, resizing, normalization and augmentation that are advanced makes it be possible to 

work with the inputs that are in image form. Although this approach appears to be a superior 

one, it performs better and brings accurate forecasts, we must be careful not to forget about 

the surrounding environment. 

 

Continuing this is the crucial neural part of the human brain with recognition being highly 

trained in animal species being executed with a very high command. Through the exposure 

period, the model was given a wide range of animal images categorized under some useful 

forms and behavioral characters. In the process, it learned to handle complex shapes and these 

particular details which are particular respective to every one of the species being visualized as 

well. The functioning is executed by the best of current networks architecture in order to 

achieve a peak level in accuracy in categories for various species. 

 
The goal of the system is making the whole prediction process evaluated by more groups of 

people, and the results are being more understandable by means of employing interpretability 

techniques. These implemented strategies imply creation of maps (saliency and attention 

maps) which show the objects that are essential for the prediction of the image and sketch the 

expected species. The model applied takes not only government statistics but field experts' 
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opinion into consideration for the prediction. This adds transparency and enables development 

of trust among the users. 

 
In this case system anticipated the speedy out-turn and explained the proven result together by 

indicating the confidence score or probability with the result. It forms the foundation of such 

information as the classification of possible species and the provision of the common names, 

scientific names, the inclusive information and the like. Creation of the Outreach Since there 

are important details that voters must know, we are working hard to disseminate the 

information by focusing on every individual who is concerned about the species. 

 

Whereas this decision will be made as a first step, it will be the main component of the 

problem, means/performance/support at all. Also what I know after having this task done is 

that we all can control what is left behind such as cache and this results in more improvement 

of what we need - the speed. The upgrades which will emerge with the platforms are going to 

be so encompassing, that they will widen the integration range from platform-to- application. 

Such programs and tools that stand for the cloudspace is no exception and any other software 

that is effectively running and so the instincts are graded among the largest user group that 

meets this code of conduct. 

 

The efficient mechanism is to make the system be resistance to interference actions and then 

to check the private data as well, when the change happened. The spite to penetrate this 

information must remain alone by the authorised personal Proofreading suggestion: Privacy of 

the data must be handled with extreme care and the sole discretion must be left to those who 

are holding the authority. System to encryption mechanism functioning well, as well as users 

accessing it, must be considered while building the system. Therefore, the system must be 

hazard-free to ensure personal data is not tampered with, and users, who frequently use it, do 

not experience any hitches. In this case, data processing won't be done with hard rules which 

make the workers experience cruelty that led to say to disrespect and discrimination in the 
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community, eventually it will eliminate this all, on the other hand, other practices about data 

management also will be motivate. 
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Chapter 1: Introduction 

This project applies its attention to perfecting the animal image classification by the deep 

learning models (ResNet, EfficientbNet, Mobile), which have demonstrates good results and 

shown ability to detect and classifications of any animals type. The most important feature of 

the actions of our non-profit organization is the long-term improvement of the quality of life of 

mankind, nature and animals, and we are going to employ a particular tool for that. The 

research provides thought of advancement of the existing techniques, like the transformer 

learning approach to reach the level of a doctor’s skill possessor. 

 
Among the most incredible problems in the disipline of artifical intelligent and the emulation of 

the visual mind, the name is image recognition can be given to one of them. It is the deep 

learning, which uses both computer science and natural vision physics, that rotates the world of 

ideas and creates the most advanced solutions. Thus, this project now had given the leading 

role where the most challenging job of second- day activities were being handled highly 

effectively with more productivity and scalability for both personnel and the organizations. 

 

Without a doubt it addresses the issue of what can happens if you the natural environment is  

damaged to the core. This can be seen from the long term effects both to plants, animals and 

biodiversity. Similar to these activities people care about whether their endangered species are 

left living on or those will be vanished. In addition, algorithms are now integrated for deep 

learning and image recognition processes. Then a future state in which the surpassed 

disadvantages may be achieved can be realized with time. Another main feature is that the 

majority of the important techniques that not only provide with the projects which can be 

completed in multiple aspects, but also have the results that are satisfying, are also popular. 
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In addition, it can be an option at a daydream job creation of which people will choose the AI 

for animal conservation, AI being defined as a technology solution. Today we use 

DeepLearningPower by NN-CNN that is the neural net with hardware based features of the data 

sequence visual hierarchy. Convolutional networks have more likely chance of getting animal 

images in comparison to architectures with other networks of Neural networks because these 

are feed with huge data sets at the beginning. As a result, the way such means are used, these 

means could only serve the purpose of this chapter itself. 

 
1.1. Background 

Dozens of the already existing deep learning-based studies in conservation are proving the 

effectiveness of the machine learning and its evaluation of the success rate of imaging systems. 

Additionally, (Tuia & al., 2022) evaluated and corrects birds identifications and assigns a name 

to an individual bird species reaching 94% accuracy in their predictions. Furthermore, the study 

team applied both deep learning and GPS tracking to tongue liang:jiang:shi ni in order to track 

down the migratory behavior of the endangered species and consequently gather the much- 

needed data for devising the best conservation strategies. 

 

In addition, a vast amount of annotated datasets is what has supported the fast and significant 

growth in the wildlife conservation sector via deep learning. Researchers have exhibited an 

impressive range of beautifuly organized stacks of animal images, that cover almost sufficiently 

all kinds of animals available in the Earth's domain, to ensure that the CNNs can be trained in an 

effective way. This has the positive effect of improving the generalisation ability of models and 

also enables accurate identification of species which were not previously visualised. 

 

(Maire, Alvarez, and Hodgson, 2015) provided a database of more than 500 animal photos that 

were taken from historical stock photography as an illustration of this process in action. 

Through their deep learning model, they attained the best performance results in species 

recognition that highlighted the great importance of domain-rich annotated data. 
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Concordantly, (Johnston et al., 2015) had a dataset comprised of the list of endangered marine 

species, so they put in measures to reduce extinction levels in the marine environment. 

 
The effect of animal species prediction which is spawned by the accurate one goes further than 

the theatre of conservation activities. Ecosystem studies are inevitably based on species 

identification information, wherever it is a population dynamics or its species interactions. 

Leveraging the power of deep learning algorithms assist ecologists so that they can expedite 

the data collection and analytics process, and consequently, compared to traditional 

approaches implement better decision making. 

 

One example may be provided by (Reyhani et al., 2023) that provides the necessity of AI- 

assisted speciess prediction in ecological scientific researches. They adopted CNNs to recognize 

plant species from images during survey process. Thus, ecologists can conduct wide-spread 

plant surveys that would be impossible without that process effortlessly. 

 

1.2. Motivations and Challenges 

1.2.1. Motivations: 

Biodiversity Conservation: Moreover, the programs development plans is another idea, which I  

have embraced for the time being to raise the protection level and their safety. For better 

assaying, my point of interest is to tackle the scientific details of issues regulative of species 

management and the area that lies in the selection of the very one species that I would 

experiment on. Yet, beyond the novelty and potential of this technology as a new 

conservationist weapon for the preservation of the world’s diversity, respect and humility in 

regard of the Earth would be better principles for everyone to live by. 

 
Advancements in Ecological Research: Through establishing poliglossic deep learning models, 

as well as coming up with experts systems that influence the prediction of species 

establishment, food knowledge is conveyed. 
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Real-Time Monitoring: Arround the pond full of the sins of different kinds there would swim 

some species of the animals, and thus the negative feeling getting worse (feeling of biophobia is 

easy to be understood here) because of visual complications. One of which will be associated 

with following the general schemes (vision of generalization), and another one, much more 

difficult to follow, will be conditioned by precision (admiring every little detail 

 
 
 

Public Engagement: The protection of the environment would be very rewarding for those 

believing they themselves are members of global conservation of nature, or see themselves as 

troops that confront nature disasters. Animals at this juncture are well established in a system 

developed to have the objective of being made known and the said policy made public for the 

citizens to use this as a means of putting in place the enhancement as well as increase 

conservation of animals. 

Technological Innovation: Progress that has been made in the ResNet, Effinet, and Mobilenet 

has paved way for the amazing discovery of CAN technology- which is a classic AI that was the 

cause of AI revolution today. 

 
1.2.2. Challenges: 

Diverse Environmental Conditions: The authenticity is doubtful due to the fact, (the model has 

shown to be unrealistic with time and again,) the images used are wrong with dates, locations, 

colors, and there is no proper background. Following the case, therefore, being trailed, the said 

organism shall be subject of the tasks to be handed out to the team. 

Similarity Among Species: Now, the living things were only those that we could differentiate by 

visual inspection, the rest existing forms being summed up as month-old species, and 

predictably, these are the only ones that could be classified into "phyla". Mr St. John’s remark  

about their life, though really offensive, is also somewhat truthful as anons personal life is the 

only thing they got, which is definitely unique and exceptional just like yours or mine. The 

inability of weather modeling in sufficiently capturing scale and the quality of the low resolution 

or of the models datasets is the other issue in the modeling of mass. 
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Data Imbalance: The second challenge is causing a bottleneck by slowing down the progress of 

the research to the next level. The natural resource of only the low-labeled data is also an 

obstacle. The question would be if, by any chance, such situation occurs then the eye be 

restricted 100% in its ability to grasp visuals which are the less common or not so frequent. 

Ethical Considerations: One approach on how to be aware and to tackle ethical problems in a 

surveillance system is for example to take care if the animals that are perceiving the stress of 

being watched and will show abnormal working or birds reacting to new presence of the 

camera in the environment. Even though the surveillance is a referee in normal conditions, this  

is an emergency exit that danger could come via the technology. Human being who stands as a 

reason for every single being to live, is not only about conserving the circle of life but also same 

forms the God of moral and values in the world. 

Model Generalization: That models can predict scenarios on the basis of which there is a 

greatly diminishing chance ingrained with uncertainty are matters which must be guarded 

against carefully. 

 
 

1.3. Goals and Objectives 

In order to fulfill the goal of the research, the following goals have been established: 

To create a clever system: The goal is to use ResNet, EfficientNet, and MobileNet to build and 

develop a system that combines deep learning and image recognition techniques. 

 
This visual (or image-based) system will process visual-data as the input and afterwards, it will 

generate predictions about the species present in the given images. 

 
To enhance feature extraction: The second aim is to accelerate the process, ResNet, 

EfficientNet, and MobileNet deep learning algorithms be used which vastly studies the 

databases of annotated animal images. Through giving the model a varied mix of species' 

sample frames and their visual depictions we hope that the model will not only learn to pick out 

insights and details for each of the species but also recognize the distinct features of each class. 
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To increase prediction accuracy: The third purpose is to train the model to produce predictions 

with good accuracy that could indicate the species as the ones with the high chance of being 

found in the images. Besides that, the system will generate confidence scores or probabilities to 

go along with the predictions, so that the users will understand the quality of the producing the 

results. 

 
 
 

 Construct a sophisticated Machine Learning model on a Convolutional Neural Networks 

architecture (CNNs) that will have the ability to predict accurately background data of 

different species using image analysis. 

 
 Teach the model on different datasets, ensuring that it can work fine on any animal 

species and can recognize and classify them perfectly, and hence, it will increase the 

model accuracy. 

 
 Aim to simplify the model and to increase the productivity of the machine via making 

the model more vigilant by reducing human efforts and time. 

 
Hence, tailor a robust solution that would be able to deal with both the large and varied image 

libraries, hence making the solution promising to be applied into different ecosystems and 

species. 

Promote the adaptation of the developed system to practical utilization in wildlife wildlife 

reserves projects, biodiversity research, among other so as to gain its potential impact and 

applicability. 
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1.4. Literature Review/Existing Solutions 

 
This section will provide a thorough historical overview of the chosen research topic and a 

review of past methods employed to achieve this goal. In addition, a Systematic Literature 

Review (SLR) will be included in this part with the goal of analyzing the methods and 

operational procedures used in earlier research. The current study aims to uncover research 

gaps relating to the research question at hand by conducting a thorough analysis of existing 

academic works using the systematic literature review (SLR) approach. 

 
Image Classification: 

A computer vision problem (Wu et al., 2015) will provide a thorough historical overview of the 

chosen research topic and a review of past methods employed to achieve this goal. In addition, 

a Systematic Literature Review (SLR) will be included in this part with the goal of analyzing the 

methods and operational procedures used in earlier research. The current study aims to 

uncover research gaps relating to the research question at hand by conducting a thorough 

analysis of existing academic works using the systematic literature review (SLR) approach. 

 
 

Image Classification Techniques: 
 
The utilization of CNNs and deep learning have been the driving forces behind recent improvements in 

photo categorization based on visual information (Favorskaya and Pakhirka, 2019). These methods 

combine traditional computer vision techniques combining machine learning algorithms like SVM 

(Alharbi, Alharbi, and Kamioka., 2019) and k-NN (Varghese et al., 2020) with feature extraction 

techniques like HOG and SIFT (Yu et al., 2013). With the development of deep learning algorithms, 

especially CNNs that automatically extract hierarchical characteristics from data, image categorization 

has been entirely rethought. Transfer learning (Tamou et al., 2018) is the process by which pre-trained 

models, like ImageNet's, are adapted to specific requirements. 
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This means that very big tailored datasets are no longer necessary. Many elements, such as 

changes to the design, data addition, ensemble approaches, spatial hierarchies, and attention 

processes, can be responsible for improvements in classification accuracy. The outcome of 

productive collaboration with subject-matter experts can shed insight on a circumstance. The 

method chosen will be determined by a variety of variables, such as the mission's particulars,  

the dataset's properties, and the available computing power. A wider range of uses for photo 

classification, including natural language processing, driverless cars, and medical diagnostics, 

have been made possible by these advancements. 

 

Related Work: 

We examine and assess the corpus of previous research on the topic in our dissertation's 

section on similar work on animal species prediction. Here, we examine a variety of topics,  

including image classification techniques and tools for determining animal type. We examine 

prior attempts in computer vision and wildlife monitoring that have addressed similar issues in 

order to get insight from their methods and approaches. We also emphasize the contributions 

that deep learning and machine learning have made to the advancement of techniques for 

automatically identifying different animal species in photos. The framework for our research is 

established by our review of the literature, which enables us to expand on earlier research and 

identify knowledge gaps. 

 

1.5. Gap Analysis 

Gap analysis in the context of "Animal Species Prediction Through Images" involves identifying 

disparities between the current state of the project and its desired objectives. The purpose of 

this analysis is to identify areas that need to be improved or given more attention in order to 

close the gap between the project's objectives and current capabilities. 

The key aspects of the gap analysis include: 
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 Model Performance: 

Assessing the accuracy and efficiency of the animal species prediction models, including 

ResNet, EfficientNet, and MobileNet. Identifying gaps in model performance helps refine 

algorithms for more precise species identification. 

 Data Availability and Quality: 

Evaluating the adequacy and quality of labeled datasets for training the models. Addressing 

gaps in data, such as imbalances in species representation, is crucial for enhancing the 

model's ability to generalize across diverse wildlife populations. 

 Environmental Adaptability: 

Evaluating how well the model adapts to various environmental circumstances. Finding 

weaknesses in the model's capacity to deal with changes in lighting, backgrounds, and poses 

guarantees the model's strong performance in erratic, real-world situations. 

 

1.6. Proposed Solution 

In order to assess and categorize animal species from photos, our method makes use of Deep 

Learning models, more especially CNN’s. The system's primary parts are real-time prediction, 

model training, pre-processing, and data collection. A sizable dataset of tagged photos 

depicting different animal species is used to train the algorithm. 

 
 

1.7. Project Plan 

Project Initiation (Week 1-2) 

o Define Project Objectives 

o Establish Team Roles 

o Develop Project Timeline 

o Acquire Resources 

Literature Review and Gap Analysis (Week 3-5) 

o Conduct Literature Review 

o Perform Gap Analysis 

o Refine Project Objectives 
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Design and Architecture (Week 6-8) 

o Define UI Design 

o Design website Architecture 

o Specify Security Protocols 

Model Training (Week 9-12) 

o Train our Model 

o Working on Data Set 

Development (Week 13-16) 

o Develop a website 

o Integrate Bluetooth HC-05 Module 

o Conduc twebiste and model Testing 

Integration and Testing (Week 17-20) 

o Integrate AI Model with Website 

o Conduct System Testing 

o Verify Bluetooth Communication 

Documentation (Week 21-22) 

o Generate Development Documentation 

o Document System Architecture 

o Prepare User Guidelines 

User Testing and Feedback (Week 23-24) 

o Conduct User Testing Sessions 

o Gather User Feedback 

o Iterate on Design and Functionality 

Finalization and Optimization (Week 25-26) 

o Finalize Website Features 

o Optimize System Performance 

o Ensure System Efficiency 

Project Review and Presentation (Week 27-28) 

o Review Project Outcomes 

o Prepare Project Presentation 
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o Present to Stakeholders 

Project Delivery (Week 29) 

o Submit Project Deliverables 

o Ensure Accessibility of Documentation 

Post-Project Evaluation and Future Recommendations (Week 30) 

o Evaluate Project Success 

o Identify Areas for Improvement 

o Provide Future Recommendations 

 
 
 
 

1.7.1. Work Breakdown Structure 
 

Fig1: Work Break Down Structure 1 
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1.7.2. Roles & Responsibility Matrix 
 

WBS# WBS 

Deliverable 

Activity # Activity to 

Complete 

the 

Deliverable 

Duration 

(Days) 

 Team 

Member(s) 

& Role(s) 

1 Project 

Management 

1.1 Project 

Initiation 

TBD Jannat, 

Areesha, 

Fareeha 

1 Project 

Management 

1.2 Project 

Planning 

TBD Jannat , 

Areesha 

1 Project 

Management 

1.3 Dataset 

Collection 

TBD Fareeha 

1 Project 

Management 

1.4 Preprocessing 

and 

Visualization 

TBD Jannat, 

Areesha, 

Fareeha 

1 Project 

Management 

1.5 Result 

Evaluation 

TBD Areesha , 

Fareeha 

2 Project 

Management 

2.1 Result 

comparison 

TBD Areesha , 

Fareeha , 
Jannat 

2 AI 

Development 

2.2 Convert 

Model to 

Gradio 

TBD Areesha , 

Fareeha 

2 Project 

Management 

2.3 Report TBD Jannat , 

Areesha 

3 System 

Testing 

3.1 End-to-End 

Testing 

TBD Jannat , 

Areesha , 

Fareeha 

Table1: Roles & Responsibility 1 
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1.7.3. Gantt Chart 
 

 

Gantt Chart 1 Fig2: Gantt Chart 1 
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1.8. Report Outline 

This structured to provide a thorough understanding of the project's objectives, methodologies, 

findings, and implications. The outline is designed as follows: 

Introduction: 

o Overview of the Project 

o Significance of Animal Species Prediction 

o Objectives of the Study 
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Literature Review 

o Review of Existing Wildlife Conservation Technologies 

o Advances in Deep Learning for Image Recognition 

o Relevance of AI in Ecological Research 

 
 

Methodology 

o Description of Deep Learning Models Used (ResNet, EfficientNet, MobileNet) 

o Data Collection and Preprocessing 

o Model Training and Validation Techniques 

 
 

Motivations and Challenges 

o Motivations Driving the Project 

o Challenges Faced in Animal Species Prediction 

 
 

Gap Analysis 

o Identification of Disparities in Current Project State 

o Strategies for Addressing Gaps 

 
 

System Design 

o Architecture of the Animal Species Prediction System 

o Integration of Deep Learning Models 

o Preprocessing Techniques 

 
 

Use Case Analysis 

o Real-world Scenarios and Applications 

o Impact of the System on Wildlife Conservation Efforts 
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Results and Performance Evaluation 

o Model Accuracy and Precision 

o Evaluation Metrics Used 

o Comparative Analysis of Different Models 

 
 

Discussion 

o Interpretation of Results 

o Implications for Ecological Research and Conservation 

 
 

Conclusion 

o Summary of Key Findings 

o Contributions to the Field of Animal Species Prediction 

 
 

Future Directions 

o Recommendations for Further Research 

o Potential Enhancements to the System 

 
 

Ethical Considerations 

o Analysis of Ethical Implications in Wildlife Monitoring 

o Strategies for Ethical AI Implementation 

 
 

References 

o Citations of Relevant Literature and Studies 

 
 

Appendix 

o Supplementary Information, Code Snippets, and Additional Data 



Project Report: Animal Species Prediction Through Images 

The Superior University Lahore, Pakistan 18 

 

 

1.9. Empathy Map 

 
Say 

 

Users might say they want a reliable way to identify animal species from images. 

 
Think 

 

They might think about the convenience of using an app to instantly get information about an 

animal they come across. 

 

Feel 
 

Users could feel excited about learning more about the animals around them and contributing 

to wildlife knowledge. 

 
Do 
They may take pictures of animals and use the app to identify the species. They might also 

share interesting findings with friends and family. 

 

Pain 
 

Users might be frustrated if the app misidentifies species or if it's slow in providing accurate 

results. 

 

Gain 
 

Users will gain knowledge about various animal species and develop a deeper appreciation for 

wildlife. 
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Chapter 2 
Software Requirement 

Specifications 
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Software Requirement Specifications 

 
2.1. Introduction 

2.1.1. Purpose 

The aim of "Animal Species Prediction Through Images" is to revolutionize wildlife conservation 

and ecological research by harnessing the power of advanced deep learning models. The 

project aims to provide an accurate and efficient means of identifying and classifying animal 

species from images, contributing to biodiversity monitoring and preservation. Through the 

implementation of models such as ResNet, EfficientNet, and MobileNet, the project strives to 

overcome challenges in diverse environmental conditions, data imbalance, and ethical 

considerations. 

2.1.2. Document Conventions 

Document conventions for an automated parking system using facial and number plate 

recognition are essential to ensure clarity, consistency, and understanding across the 

development and maintenance processes. These conventions help in creating a standardized 

and organized documentation system that can be easily navigated and comprehended by 

various stakeholders involved in the system's life cycle. 

Firstly, naming conventions should be established for classes, methods, variables, and other 

entities to maintain a uniform and easily recognizable structure. Clear and descriptive names 

should be chosen to convey the purpose and functionality of each element accurately. 

Additionally, a consistent naming style, whether camelCase, Pascal Case, or another, should be 

adopted throughout the documentation. 

Documentation should include a comprehensive and well-organized system architecture 

overview, outlining the key components, their interactions, and the flow of data within the 

system. This includes clear diagrams, such as class diagrams and data flow diagrams, providing 

visual aids for better understanding. 

Furthermore, code documentation, including comments within the source code, should follow a 

standardized format. This ensures that developers can easily understand the purpose of each 
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code block, function, or method, making maintenance and collaboration more efficient. It is 

beneficial to include information about the parameters, return values, and any potential 

exceptions or error handling strategies. 

 
2.1.3. Intended Audience and Reading Suggestions 

It include researchers in the fields of ecology and conservation, AI practitioners, and wildlife 

enthusiasts. For researchers, the project provides insights into cutting-edge image recognition 

technologies, while AI practitioners can explore the application of deep learning in ecological 

studies. Wildlife enthusiasts gain a deeper understanding of how technology can contribute to 

biodiversity conservation. Reading suggestions encompass scientific journals on deep learning, 

ecological research, and AI applications in conservation. 

 
2.1.4. Product Scope 

It focuses on the development and implementation of a robust deep learning-based system. 

This system is designed to accurately predict animal species from images, contributing to 

biodiversity monitoring and wildlife conservation efforts. The project encompasses the 

integration of advanced models like ResNet, EfficientNet, and MobileNet, ensuring a 

comprehensive and efficient solution. 

 
2.2. Overall Description 

2.2.1. Product Perspective 

The product perspective of "Animal Species Prediction Through Images" involves positioning 

the system as an innovative and essential tool within the realm of wildlife conservation. 

Modern deep learning models are integrated into the system, which enhances more 

conventional wildlife monitoring techniques, offering enhanced accuracy and efficiency in 

species identification. This product is designed to complement existing conservation 

technologies, providing a transformative perspective on ecological research and species 

preservation. 
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2.2.2. Product Functions 

Include automated species identification through advanced deep learning models, such as 

ResNet, EfficientNet, and MobileNet. The system processes input images, predicts animal 

species with high accuracy, and contributes to real-time biodiversity monitoring and 

conservation efforts. 

 
2.2.3. User Classes and Characteristics 

Classes for "Animal Species Prediction Through Images" encompass researchers in ecology and 

conservation, AI practitioners, and citizen scientists. Researchers seek advanced tools for 

species identification, AI practitioners explore innovative applications in ecological studies, and 

citizen scientists actively contribute to wildlife conservation through user-friendly interfaces. 

 
2.2.4. Operating Environment 

The operating environment of "Animal Species Prediction Through Images" involves various 

ecosystems and wildlife habitats where images are captured for species identification. The 

system adapts to diverse environmental conditions, including different lighting, backgrounds, 

and climates. It operates within the context of wildlife conservation and ecological research,  

aiming to enhance species monitoring across global ecosystems. 

 
2.2.5. Design and Implementation Constraints 

 
Computational Resources: Availability of high-performance computing resources for training 

and deploying complex deep learning models. 

Data Quality: Dependence on labeled datasets with high-quality images and accurate species 

annotations. 

Ethical Considerations: Adherence to ethical guidelines, avoiding disturbance to wildlife, and 

ensuring responsible data collection and model deployment. 
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2.2.6. User Documentation 

User documentation constraints for "Animal Species Prediction Through Images" involve: 

Technical Proficiency: Users are expected to have a basic understanding of image processing 

and machine learning concepts. 

Availability of Resources: Access to a computer with internet connectivity for utilizing the 

prediction system. 

Data Privacy: Adherence to data privacy regulations and ethical considerations related to the 

submission and processing of wildlife images. 

 
2.2.7. Assumptions and Dependencies 

The successful implementation of "Animal Species Prediction Through Images" relies on certain 

assumptions and dependencies. Firstly, it assumes the existence of labeled datasets containing 

diverse and well-annotated images, crucial for training and fine-tuning the deep learning 

models. Additionally, the system depends on users having a stable internet connection to 

access the prediction interface and submit images for species identification. Furthermore, there 

is an implicit assumption that users will comply with ethical guidelines and legal regulations 

regarding the responsible collection and submission of wildlife images, ensuring the ethical use 

of the prediction system. These assumptions and dependencies form the foundation for the 

effective functioning of the project. 

 
2.3. External Interface Requirements 

2.3.1. User Interfaces 

Animal Species Prediction Through Images" offers a user-centric experience through a web- 

based interface, providing an intuitive portal for users to seamlessly upload images for species 

prediction. The interactive dashboard enhances user engagement by presenting visual 

representations of predictions and accuracy metrics. Additionally, an image gallery feature 

allows users to explore and revisit past predictions, fostering a dynamic and informative 

interaction with the system's outcomes. This multi-faceted user interface ensures accessibility, 
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ease of use, and an engaging experience for individuals contributing to wildlife conservation 

efforts. 

2.3.2. Hardware Interfaces 

Hardware Interfaces: 

The hardware interfaces for "Animal Species Prediction Through Images" involve: 

 Standard Computing Devices: Compatibility with desktops, laptops, and other standard 

computing devices for accessing the prediction system. 

 High-Performance GPUs: Utilization of high-performance graphics processing units 

(GPUs) for efficient training and inference processes. 

 Camera Devices: Integration with various camera devices for capturing and uploading 

wildlife images to the prediction system. 

 
Software Interfaces: 

The software interfaces for "Animal Species Prediction Through Images" encompass: 

 Web Browsers: Compatibility with popular web browsers for seamless interaction with 

the web-based prediction interface. 

 Image Processing Libraries: Integration with image processing libraries, facilitating the 

pre-processing and analysis of uploaded wildlife images. 

 Operating Systems: Support for multiple operating systems, ensuring versatility and 

accessibility across platforms for users engaging with the prediction system. 

 
2.3.3. Communications Interfaces 

It is designed with versatile software interfaces to optimize user experience. The system 

seamlessly interacts with popular web browsers, ensuring accessibility to the web-based 

prediction interface. It integrates image processing libraries for efficient pre-processing and 

analysis of uploaded wildlife images. Additionally, the project accommodates various operating 

systems, enhancing its adaptability and accessibility across diverse platforms, facilitating a user- 

friendly and inclusive engagement with the species prediction system. 



Project Report: Animal Species Prediction Through Images 

The Superior University Lahore, Pakistan 25 

 

 

2.4. System Features 

The "Animal Species Prediction Through Images" system incorporates advanced deep learning 

models such as ResNet, EfficientNet, and MobileNet, ensuring precise and robust species 

predictions. With a user-friendly web interface, the system facilitates seamless image uploads 

and provides real-time predictions, ensuring accessibility for users. An interactive dashboard 

presents visual representations of predictions and accuracy metrics, enhancing the user 

experience. The system's image gallery feature allows users to revisit and explore past 

predictions, encouraging continuous engagement. 

 
2.4.1. System Feature 1 

Description and Priority 

The description of "Animal Species Prediction Through Images" emphasizes accurate 

species identification using advanced deep learning models. Priority lies in enhancing 

biodiversity monitoring and wildlife conservation through accessible, real-time 

predictions. 

Stimulus/Response Sequences 

The stimulus involves users uploading wildlife images through the web interface, 

triggering the system's deep learning models. The response sequence includes real-time 

predictions presented on the interactive dashboard, contributing to biodiversity 

monitoring and wildlife conservation efforts. 

 
Functional Requirements 

Functional requirements for "Animal Species Prediction Through Images" include 

accurate species identification using advanced deep learning models and seamless 

integration with a user-friendly web interface for real-time predictions. The system must 

also support an interactive dashboard and image gallery for a comprehensive user 

experience. 
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Other Nonfunctional Requirements: 

Performance Requirements 

Performance requirements for "Animal Species Prediction Through Images" include 

swift image processing, ensuring predictions are provided in real-time, and efficient 

utilization of high-performance GPUs for model training and inference. The system must 

also handle concurrent user interactions seamlessly to maintain responsiveness and 

user satisfaction. 

Safety Requirements 

Safety requirements for "Animal Species Prediction Through Images" involve adherence 

to data privacy regulations, ensuring secure storage and processing of wildlife images. 

The system must also include ethical considerations in image collection and user 

interactions to prevent misuse and promote responsible wildlife conservation practices. 

 

Security Requirements 

Additionally, safety requirements encompass the establishment of secure 

authentication mechanisms to prevent unauthorized access to the prediction system. 

The platform should prioritize the anonymization of uploaded images to protect the 

identity and location of wildlife. Regular system audits and updates are crucial to 

addressing potential vulnerabilities and ensuring the ongoing safety and reliability of the 

prediction system. 

 
Software Quality Attributes 

High accuracy in species prediction through advanced deep learning models and a user- 

friendly interface for accessibility, contributing to a positive user experience. The system 

must also prioritize scalability to accommodate a growing dataset of wildlife images and 

ensure long-term viability. 

Business Rules 
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Dictate the ethical and responsible use of wildlife images, ensuring compliance with 

conservation regulations. The system must prioritize transparency in its predictions and 

engage users in environmentally conscious practices to contribute to biodiversity 

preservation. 

Other Requirements 

Other requirements for "Animal Species Prediction Through Images" include the incorporation 

of regular system updates to adapt to evolving deep learning techniques and the provision of 

clear guidelines for user interaction to foster responsible wildlife conservation practices. 



Project Report: Animal Species Prediction Through Images 

The Superior University Lahore, Pakistan 28 

 

 

 
 
 
 
 
 
 
 
 
 

 

Chapter 3 
Use Case Analysis 
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Chapter 3: System Analysis 

Functional Requirements 

 
 Core Functionality: The system should accurately predict the species of an animal in 

an image with a specified level of accuracy (e.g., 95% for common species).

 Image Input: Support for various image formats (e.g., JPEG, PNG) and sizes from 

diverse sources (camera traps, drones, smartphones).

 Real-time or Near Real-time Processing: Minimize processing time to provide 

results swiftly (e.g., within seconds) for real-world applications.

 Scalability: Handle large volumes of images from different environments and species 

groups.

 Adaptability: Adjust to variations in lighting, pose, background, and image quality.

 Output and Integration: Provide species identification results clearly and integrate 

with relevant databases or monitoring platforms.

 

Non-Functional Requirements 

 
 Performance: Efficient and reliable with minimal processing time and resource 

consumption.

 Usability: Interface that is easy to use and suitable for individuals with different levels of 

technical skill.

 Security: Protect sensitive data like images and species information.

 Privacy: Comply with data privacy regulations and user privacy protection.

 
3.1. Use Case Model 

 
1. Identify Animal Species from Image: 

 
 Actor: Researcher, Conservationist, Citizen Scientist 
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 Action: Uploads an image of an animal (camera trap, drone, smartphone 

photo). 

 System Response: 

 
o Preprocesses the image (resizing, noise removal). 

o Feeds it into the trained deep learning model. 

o Predicts the animal species and outputs a confidence score. 

o Displays the predicted species and confidence score on the user 

interface. 

 
 Outcome: User obtains the predicted species and its likelihood of being 

correct. 

2. Track Species Distribution and Population Trends: 

 Actor: Researcher, Conservationist 

 Action: Defines a specific geographic area or period of interest. 

 System Response: 

 
o Retrieves data on predicted species and their occurrences in the 

defined area and timeframe. 

o Generates reports and visualizations of species distribution 

patterns and population trends. 

 
 Outcome: User gains insights into species habitat utilization and potential 

population changes, informing conservation strategies. 

 

3.2. Use Case Descriptions 

Actor: Wildlife Conservationist 

Description: The use case involves a wildlife conservationist using the "Animal Species 

Prediction Through Images" system to monitor and track animal species within a conservation 

area. The conservationist captures images of wildlife using camera traps or field photography 

and uploads these images to the prediction system for species identification. The system 
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analyzes the images using deep learning algorithms to predict the species present in each 

image. 

 
 
 

Primary Scenario: 

o The wildlife conservationist accesses the prediction system through a mobile or web 

interface. 

o The conservationist uploads images of wildlife captured in the field. 

o The system processes each image to identify and classify the animal species present. 

o Predicted species labels and confidence scores are displayed for each uploaded image. 

o The conservationist reviews the predictions and uses the information for biodiversity 

monitoring and conservation planning. 

Alternate Scenario: 

In case of low image quality or unclear visuals, the system prompts the conservationist to 

retake or upload higher-quality images. 

Preconditions: 

The prediction system is operational and accessible via the designated interface. 

The wildlife conservationist has appropriate permissions and credentials to use the system. 

Postconditions: 

The conservationist obtains accurate species identification results, which can inform 

conservation strategies and contribute to biodiversity management efforts. 
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Chapter 4 
System Design 
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Chapter 4: System Design 
 
 
 

 

4.1. Architecture Diagram 
 

Fig3L System Design 1 Fig3: System Design 1 

Fig4L Architecture Diagram 1 Fig4: Architecture Diagram 1 
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4.2. Domain Model 
 

 

 

 
  

 

Convolutional Neural Network (CNN) processes images to identify animal species by extracting and analyzing 
features like shapes and textures through its layers. This enables accurate classification of animals based on 
patterns learned from training images. 

Fig5: CNN Diagram 1 
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4.3. Entity Relationship Diagram with data dictionary 
 
 

Fig6: E.R Diagram 1 
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4.4. Sequence / Collaboration Diagram 
  

Fig7: Sequence Diagram 1 
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4.5. Component Diagram 
 

 

  

Fig8: Models Use 1 
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4.6. Deployment Diagram 

Deployment diagram with gradio interface for animal species prediction. 
 

Fig9: Output Image 1 
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4.7. Data Flow diagram 
  

Fig10: Data Flow Diagram 1 
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Chapter 5 
Implementation 
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Chapter 5: Implementation 
 

 

 

5.1. Important Flow Control/Pseudo codes 
 

 

Fig11: Implementation Diagram 1 

Fig12: Flow Control 1 
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Below are pseudo-code representations outlining the process of using EfficientNet, ResNet, and 

MobileNet for animal species prediction. These examples demonstrate loading pre-trained 

models and making predictions on input images. 

 
Pseudo-Code for EfficientNet: 

 The expression (efficientnet_model = load_efficientnet_model()) denotes 

loading the "EfficientNet" pre-trained image classification model. 

 The image path, or the location of the image file, is the input for the 

preprocess_image_efficientnet function. 

The image is initially loaded from the given path. 

 Then, using the code excerpt as a guide, it resizes the image to a specified size, 

most likely 224x224 pixels. EfficientNet models frequently need this scaling in 

order to process the image effectively. 

 Lastly, it uses the preprocess_input function to carry out more preprocessing 

operations. To make the image format more compatible with the model, this 

may entail converting it or normalizing the pixel values. The preprocessed image 

is then returned by the function. 

 

Pseudo-Code for ResNet: 

 
 The first line (resnet_model = load_resnet_model()) represents loading a pre- 

trained image classification model called "ResNet". This model is likely stored 

somewhere on the system and loaded for use in making predictions. 

 The preprocess_image_resnet function takes an image path (location of the 

image file) as input. 

 It first loads the image from the specified path. 

 Then, it resizes the image to a specific size, likely 224x224 pixels based on the 

code snippet. This resizing is often a requirement for ResNet models to process 

the image efficiently. 
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 Finally, it performs additional preprocessing steps using the preprocess_input 

function. This might involve converting the image format or normalizing the pixel 

values for better compatibility with the model. The function then returns the 

preprocessed image. 

 The predict_resnet function takes an image path as input. 

 It first calls the preprocess_image_resnet function we defined earlier to get the 

preprocessed image ready for prediction. 

 Then, it uses the loaded ResNet model (resnet_model) to make a prediction on 

the preprocessed image. This likely involves feeding the image through the 

model's layers and obtaining an output. 

 Finally, it uses the decode_prediction function (which isn't shown here) to 

interpret the model's output and translate it into a human-readable class label 

(e.g., "cat", "dog", etc.). This decoded class label is then returned as the 

predicted class for the image. 

 

Pseudo-Code for MobileNet: 

 
 The first line (mobilenet_model = load_mobilenet_model()) represents loading 

the MobileNet model from storage. This model is likely pre-trained on a large 

dataset of images and categories. 

 The preprocess_image_mobilenet function takes the path to an image file as 

input. 

 It first loads the image from the specified location. 

 The function then likely resizes the image to a specific size, potentially 224x224 

pixels based on the code snippet. This resizing is often a requirement for 

MobileNet to process the image efficiently. 

 Finally, it performs additional preprocessing using the preprocess_input 

function. This might involve converting the image format or adjusting pixel 

values to better suit the model's needs. The function then returns the 

preprocessed image. 
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 The predict_mobilenet function takes an image path as input. 

 It first calls the preprocess_image_mobilenet function we defined earlier to get 

the preprocessed image ready for prediction. 

 Then, it uses the loaded MobileNet model (mobilenet_model) to analyze the 

preprocessed image. This likely involves feeding the image through the model's 

layers and obtaining an output. 

 Finally, it uses the decode_prediction function (which isn't shown here) to 

interpret the model's output and translate it into a human-readable class label 

(e.g., "cat", "dog", etc.). This decoded class label is then returned as the 

predicted class for the object in the image. 

 

 
5.2. Components, Libraries, Web Services and stubs 

Libraries: 

o Warnings: Used to manage warning messages during runtime. 

o Numpy: For numerical computations and array manipulation. 

o Pandas: For analysis and data processing. 

o Matplotlib: For the display of data. 

o Scikit-learn: For evaluation metrics and machine learning methods. 

o TensorFlow is a framework for deep learning. 

o Keras: A high-level TensorFlow neural network API. 

 
 

Components and Techniques: 

Data Preprocessing: Label encoding, splitting dataset into training, validation, and testing sets. 

Data Augmentation: Random transformations applied to training images to increase dataset 

diversity and improve model generalization. 

Transfer Learning: : Extracting features with an EfficientNetB3 model that has already been 

trained, and then fine-tuning with additional custom layers. 
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Mixed Precision Training: Using mixed precision (float16) to speed up training and reduce 

memory usage. 

Callbacks: EarlyStopping and ReduceLROnPlateau to monitor validation loss and adjust learning 

rate during training. 

Model Evaluation: Training/validation accuracy and loss visualization, model evaluation metrics 

(accuracy, F1 score), confusion matrix, and classification report. 

Model Inference: Loading the learned model and applying it to fresh picture data. 

All things considered, the code shows a full pipeline for creating, refining, testing, and deploying 

a TensorFlow/Keras deep learning model for picture classification. 

 

 
5.3. Deployment Environment 

Google Collab 
 

Hardware and Resources: 

o Google provides virtual machines (VMs) with NVIDIA Tesla K80 or T4 GPUs for 

accelerated deep learning tasks. 

o Access to high-RAM instances (e.g., 25GB or more) for handling large datasets and 

model training. 

 

Software Stack: 

o TensorFlow, PyTorch, and Keras are among the deep learning frameworks that come 

pre-installed. 

o Python environment with popular data science libraries (NumPy, Pandas) for data 

manipulation. 

 

Integration with Google Services: 

o Seamless integration with Google Drive for storing datasets, model checkpoints, and 

project files. 
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o Access to Google Cloud Platform (GCP) services for advanced data processing and 

storage. 

 

Notebook Environment: 

o Jupyter notebook interface for interactive coding and visualization. 

o Execution of code cells for model training, evaluation, and inference. 
 

 

 
 

Hardware and Resources: 

Kaggle Kernels 

o Kaggle provides GPU-enabled kernels (e.g., NVIDIA Tesla P100) for running deep 

learning experiments. 

o Limited to specific compute resources based on Kaggle's infrastructure. 

 
 

Software Stack: 

o Similar to Google Colab, Kaggle kernels support popular deep learning frameworks and 

Python libraries. 

o Integration with Kaggle Datasets for seamless data access and sharing. 

 
 

Notebook Environment: 

o Interactive notebook interface for writing and executing code. 

o Support for version control, collaboration, and sharing of projects. 

 
 

5.4. Tools and Techniques 
 
 

Tools Techniques 
o TensorFlow 
o Keras 
o PyTorch 
o Pandas 
o NumPy 
o Matplotlib 

o EfficientNet 
o ResNet 
o MobileNet 
o ImageDataGenerator 
o LabelEncoder 
o Train-Validation-Test Split 
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o Seaborn 
o OpenCV 
o Google Colab 
o Kaggle Kernels 
o Google Drive 
o Jupyter Notebooks 

o ModelCheckpoint 
o EarlyStopping 
o TensorFlow Serving 
o TensorBoard 

Table2: Tools & Techniques 1 

 
 

5.5. Best Practices / Coding Standards 

Best practices and coding standards used in Animal Species Prediction Through Images 

projects: 

 
 Modular Code: Organize code into reusable functions or classes for better 

maintainability. 

 Descriptive Names: Use meaningful variable and function names to improve code 

readability. 

 Comments and Documentation: Include comments and docstrings to explain complex 

parts of the code. 

 Version Control: Utilize Git for tracking changes and collaborating with team members. 

 Code Reviews: Conduct regular code reviews to ensure quality and identify bugs. 

 Consistent Formatting: Maintain consistent indentation and formatting for readability. 

 Error Handling: Implement robust error handling for graceful exception management. 
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5.6. Version Control 

Version control systems commonly used in projects like Animal Species Prediction Through 

Images include: 

 
 

Git: GitHub: 

 A distributed version control system is called 

Git.  that allows tracking changes in source code 

during software development. It is widely used 

for collaborative projects and integrates with 

platforms like GitHub, GitLab, and Bitbucket. 

Git repositories can be hosted online with 

GitHub. It provides features for version control, 

collaboration, code review, and project 

management. Many open-source projects and 

teams use GitHub to manage 

their codebase. 

Table3: Version Control 1
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Chapter 6 
Testing and Evaluation 
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Chapter 6: Testing and Evaluation 

In order to guarantee the dependability and functionality of the picture prediction system, 

certain strategies must be implemented as part of the testing and evaluation process for the 

Animal Species Prediction Through Images project. To evaluate the caliber and variety of 

training datasets, a comprehensive data evaluation is part of this process. The model's efficacy 

is measured using performance indicators like F1 score, recall, accuracy, and precision. 

Cross-validation techniques are employed to validate the model's generalizability. User 

acceptance testing (UAT) is conducted to gather feedback and ensure alignment with 

stakeholder requirements. Benchmarking against existing methods helps understand the 

system's effectiveness. Continuous evaluation and monitoring ensure adaptability and 

improvement over time. These practices collectively ensure the accuracy and practical usability 

of the image prediction system for wildlife conservation and research. 

 
6.1. Use Case Testing 

Use Case Testing in the context of Animal Species Prediction Through Images involves 

simulating real-world scenarios to validate the system's functionality and performance. This 

testing ensures that the system accurately predicts animal species from various image inputs.  

Human evaluators interact with the system, providing different images to test its ability to 

identify diverse species under different conditions. The testing process verifies how well the 

system handles typical and edge cases, ensuring robustness and accuracy. Use Case Testing 

helps identify and address potential issues, improving the reliability and user experience of the 

animal species prediction system. 

 
6.2. Equivalence partitioning 

Test Cases: 

Valid Image: Upload an image of a well-defined animal within supported format and size. 

Invalid Format: Upload an unsupported file type (e.g., PDF, DOCX). 

Corrupted Image: Upload a visibly corrupted image file. 
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Extremely Small Image: Upload an image significantly smaller than the minimum allowed 

dimensions. 

Extremely Large Image: Upload an image exceeding the maximum allowed dimensions. 

Empty Input: Attempt to submit the prediction form without an image. 
 
 

6.3. Boundary value analysis 

Model’s Training and Validation Analysis 

 

This section contains detailed information on training and validation accuracy as well as 

training and validation loss for each of the three models utilized in this work. Figure 4.2 displays 

the train and validation metrics for the used ResNet model. This chart demonstrates that 

training accuracy grows consistently as the number of epochs increases, despite a variance 

during validation. Likewise, training loss diminishes with increasing epochs. 

 
This shows the implemented EfficientNet model's train and validation metrics. According to this 

figure, training accuracy rises consistently with an increasing number of epochs, despite a 

variation during validation. Similarly, training loss falls with increasing epochs. 

Fig13: Training & Validation 1 
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Fig13: Training & Validation 2 

 

This shows the metrics for the implemented MobileNet model's training and validation. This 

chart demonstrates that training accuracy grows consistently as the number of epochs 

increases, despite a variance during validation. Training loss also decreases with an increase in 

epochs

Fig13: Training & Validation 3 
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6.4. Data flow testing 

This collection of datasets contains about 28,000 images of animals in 10 different categories. 

Each picture was downloaded from "Google Images" and then examined by a human being on 

an individual basis. The modeling of real-world occurrences makes use of some inaccurate data. 

 

 Size of Dataset 

This dataset collection contains about 5499 thousand images of animals from 90 different 

classes. Each picture was downloaded from "Google Images" and then examined by a 

human being on an individual basis. The modeling of real-world occurrences makes use of 

some inaccurate data. 

Fig14: Dataset 1 
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Fig14: Image Distribution Ranking 1 

 

  

 

6.5. Unit testing 

In Animal Species Prediction Through Images, unit testing is examining distinct parts or units of  

the system to confirm their proper operation. This testing makes sure that every unit in the 

system operates as intended by concentrating on particular modules, functions, or classes. 

Verifying the neural network layers, data augmentation functions, and picture preparation 

stages, for instance, may be part of this project's unit testing. Usually automated, unit tests are 

run independently to find mistakes or flaws early in the development process. This method 

assists in preserving the quality of the code, identifying problems with integration, and 

guaranteeing that every unit satisfies its criteria. All things considered, the stability and 

dependability of the animal species prediction system are enhanced by unit testing. 

 
 
 

6.6. Integration testing 

 
o Preprocessing pipeline interaction 

o Data loading & model interaction 
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o Prediction workflow (upload, processing, prediction, display) 

o Confidence threshold & user interaction 

 
Benefits: 

 

o Early detection of integration issues 

o Improved system reliability & user experience 

o Reduced regression risk 

 
Testing Tools: 

 
o Unit testing frameworks (e.g., PyUnit, JUnit) 

o Mocking frameworks (isolate components) 

o Integration testing frameworks (e.g., Selenium) 
 
 
 

6.7. Performance testing 

Performance testing is crucial for evaluating an ASPI system's efficiency, scalability, and 

responsiveness under various load conditions. Here's a breakdown of key aspects: 

 

Performance Testing Scenarios: 

 
 Single Image Prediction: Measure average time and resource usage for processing and 

predicting a single image. 

 Batch Processing: Simulate multiple users uploading images simultaneously, analyzing 

processing times and prediction delivery delays. 

 High-Resolution Images: Test performance with larger image sizes that might require 

more processing power. 

 Low-Quality Images: Evaluate performance with noisy or blurry images that could 

impact processing speed or accuracy. 
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Fig15: Accuracy Comparison of Model's 1 

 

 
 

6.8. Stress Testing 

Stress testing, a subset of performance testing, takes things a step further than standard 

performance testing in ASPI systems. Here's how it plays a role: 

 

o Performance testing establishes baseline performance metrics, while stress testing 

pushes the system beyond its normal limits. 

o Both approaches are crucial for building a robust and reliable ASPI system. 



Project Report: Animal Species Prediction Through Images 

The Superior University Lahore, Pakistan 57 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 7 
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Future Enhancements 
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Chapter 7: Summary, Conclusion & Future Enhancements 

 
7.1. Project Summary 

Animal Species Prediction Through Images (ASPI) aims to revolutionize wildlife conservation by 

leveraging deep learning and computer vision. This project will develop a robust system that 

automatically identifies animal species from images. ASPI promises significant improvements in 

accuracy, real-time analysis, and large-scale monitoring capabilities compared to traditional 

methods. By harnessing the power of AI, ASPI will empower researchers, conservationists, and 

citizen scientists to gain deeper insights into animal populations and ecosystems, ultimately 

fostering a more sustainable future for our planet. 

 
 
 

7.2. Achievements and Improvements 

Achievements: 

Surpassed Human Accuracy: ASPI models have achieved accuracy exceeding human experts in 

identifying certain species from images. 

Real-time Identification: ASPI enables instant species recognition, significantly reducing 

identification time compared to traditional methods. 

Large-scale Analysis: ASPI can analyze vast amounts of camera trap and drone footage, 

providing insights into biodiversity distribution over extensive areas. 

Reduced Subjectivity: ASPI eliminates human bias, ensuring consistent and standardized 

species identification across diverse datasets. 

Improvements: 

Data Acquisition: Expanding access to high-quality, diverse, and well-labeled image datasets for 

training even more robust models. 

Algorithmic Advancements: Exploring new deep learning architectures and techniques to 

address challenges like complex species differentiation and poor image quality. 
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Ethical Considerations: Developing frameworks to mitigate potential biases in training data and 

ensure responsible use of ASPI technology. 

Scalability and Integration: Optimizing ASPI for seamless integration with existing wildlife 

monitoring platforms and citizen science initiatives. 

 
7.3. Critical Review 

Data Limitations: Acquiring large, diverse datasets with accurate species labels can be 

challenging, potentially limiting model generalizability. 

Algorithmic Constraints: Complexities arise in differentiating closely related species or handling 

blurry or low-quality images, impacting accuracy. 

Ethical Concerns: Biases in training data can lead to misidentification, and the technology raises 

concerns about privacy and potential misuse. 

Computational Resources: Deep learning model training frequently calls for a large amount of 

computing power and storage, which poses real barriers to its wider adoption. 

 
7.4. Lessons Learnt 

Lessons learned in Animal Species Prediction Through Images offer valuable insights gained 

from project development and implementation. They include: 
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Fig16: Lesson for valuable insights 1 

  

 

7.5. Future Enhancements/Recommendations 

 Data Augmentation Techniques: Implementing techniques like image flipping, rotation, 

and noise injection to artificially expand training datasets and improve model 

robustness. 

 Transfer Learning and Collaborative Training: Utilizing pre-trained models and 

leveraging collaborations to share data and knowledge, accelerating development and 

reducing training resource requirements. 

 Explainable AI Integration: Incorporating explainable AI methods to understand the 

decision-making process of the ASPI model, fostering trust and transparency in its 

predictions. 

 Species-Specific and Customizable Models: Developing specialized models for specific 

taxonomic groups or user needs, catering to diverse conservation challenges. 
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Appendix A: User Manual 

This user manual guides you through utilizing the Animal Species Prediction Through 

Images (ASPI) system. The system analyzes images containing animals and predicts 

the species with the help of deep learning. You can upload images in common formats 

like JPEG or PNG (adjust based on your system). Upon analysis, the system displays 

the predicted species along with a confidence score indicating how certain the model is 

about the prediction. 

 

Appendix A: 
 

User Manual - Animal Species Prediction Through 
Images 
This appendix serves as a user manual for the Animal Species Prediction Through Images 

(ASPI) system. It guides you through utilizing the system's functionalities and understanding its 

limitations. 

 

A.1. System Overview and Functionality 
The ASPI system is designed to analyze images containing animals and predict the species depicted in the 

image. Deep learning algorithms that have been trained on a sizable collection of animal photos are used 

to accomplish this. 

 

 
A.1.1. Using the ASPI System 

 
 Web Interface (if applicable): This subsection details the steps for using the ASPI system 

through a web browser. It typically involves: 

o Visiting the ASPI system website. 

o Locating the image upload section. 

o Uploading the image containing the animal(s) you want to identify. 

o Initiating the prediction process. 
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o Viewing the predicted species and associated confidence score. 

 
Mobile Application (if applicable): This subsection (if applicable) details the steps for using a 

dedicated ASPI mobile application. It typically involves: 

 

o Launching the ASPI mobile application on your device. 

o Capturing a new image or selecting an existing image from your device's gallery. 

o Initiating the prediction process. 

o Viewing the predicted species and confidence score for the animal(s) in the 

image. 
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Appendix B: 

Administrator Manual - Animal Species Prediction 
Through Images 

The Administrator Manual provides comprehensive guidance for managing and maintaining 

the "Animal Species Prediction Through Images" system. This manual is intended for system 

administrators responsible for overseeing the functionality, security, and performance of the 

system. It includes detailed instructions on system setup, configuration, user management, 

security protocols, and troubleshooting procedures. 

 
B.1. System Setup and Configuration: 

 Guidelines for installing and configuring the necessary software components. 

 Instructions for setting up databases, file storage, and environment variables. 

 Configuration of system parameters and network settings. 

 

B.1.1. System Maintenance 

 Regular maintenance tasks such as database backups, software updates, and patch 

management. 

 Troubleshooting common issues and performing system diagnostics. 

 Guidelines for disaster recovery and contingency planning. 

 
 
 

B.1.2. Technical Support 

 Contact information and escalation procedures for technical support. 

 Recommendations for system monitoring tools and performance optimization. 



Project Report: Animal Species Prediction Through Images 

The Superior University Lahore, Pakistan 65 

 

 

Appendix C: Information / Promotional Material 

 
C.1. Broacher 

  

Fig17: Broacher 1 
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Flyer: 
  

Fig18: Flyer 1 
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Standee: 
 

Fig19: Standee 1 
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C.2. Banner 
 

Fig20: Banner 1 
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