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Abstract

The increasing integration of technology ireeryday activities has highlighted a significant gap in
effective canine nutrition management. Many dog owners still rely onvetarinary sources for
dietary guidance, as indicated by recent studies. Addressing this gap, the Pawfect Diet app was
developed to leverage Artificial Intelligence (Al) to provide persaadli breedspecific dietary
recommendations for dogs. The primary aim was to enhance the accuracy and peegmmabf
dietary advice, improving overall canine health and owner satisfaction.

The study hypothesed that Al technology could significantly improve the precision and
customaation of dietary recommendations for dogs. To test this hypothesis, a nmettiods
approach was employed, including comprehensive surveys of dog owners tenitiaeans to
understand current dietary practices and identify potential improvements through Al integration.
The app was developed using an iterative agile methodology, incorporating advanced Al
technologies such as GBB Turbo for generating dailyetary logs and TensorFlow for breed
recognition.

Key features of the Pawfect Diet app includeg@herated daily logs, an interactive Vet Care chat,

and robust calorie tracking, designed to offer accurate and tailored nutritional advice. Usability

testingg AGK HH LI NOAOALI yda NBOSIf SR Kéeddetpahsi AaTl OG A
and calorie tracking capabilities, supporting the hypothesis that Al can effectively enhance dietary
management for dogs. However, mixed trust levels in Al recondaittons were noted, indicating

the need for ongoing improvements in Al accuracy and relialdidggpite initial limitations, such as

focusing primarily on Jack Russell Terrier and German Shepherd breeds and relying on manually

imported food data, the Pafgct Diet app demonstrates significant potential in advancindrivien

pet care

In conclusion, the Pawfect Diet app represents a transformative advancementliivéh canine

dietary management, offering scientifically grounded, perseadldietary reommendations that

improve pet health outcomes and owner satisfaction. This project underscores the broader

implications of Al in practical applications, demonstrating its potential to revolsgqmét care and

fostering greater acceptance of-@tiven solitions among consumers and professionals. Future

research should focus on refining Al models, expanding the breed database, and developing
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1.1 Overview

The rapid advancements in Artificial Intelligence (Al) have significantly impacted various sectors,
including healthcarefjnance, and now pet care. However, a notable gap remains in effectively
managing canine nutrition, a challenge faced by many pet owners. This dissertation introduces an Al
driven application Pawfect Dietdesigned to provide personsdid dietary recommedations for

dogs, addressing the complexities of ensuring proper canine nutrdimeed highlighted by studies

such as Wainwright et a2022)These studies reveal that many dog owners rely heavily on non
veterinary sources for dietary guidance, underlining the need for reliable, scieseed

information.

1.1.2 Motivation

The motivation for this project stems from a personal
experience with adopting a puppy, which unveiled the
widespread challenges and uncertties pet owners face in
managing their dogs' nutrition. Research indicates that a
significant number of dog owners base their dietary
decisions on past experiences rather than professional
advice(J. Wainwright et al., 2022This project aims to
leverage Al technology to provide accessible and accurat
nutritional guidance tailored to individual dogs, enhancing
animal weHlbeing and supporting pet owners with precise
dietary recommendations

Figure 11 - My dog, Nami, ready to

1.1.3 ProblemStatement open her food delivery.

Dog owners often struggle to provide balanced and appropriate diets for their pets, relying on
generalsed or outdated information. This issue is compounded by a lack offtieadly tools

offering personalied dietary advice. The gap betweeraedable technology and practical pet care
solutions calls for a novel approach to canine nutrition management

1.1.4 Background

Canine nutrition requires consideration of various factors such as breed, age, weight, and activity
level. Traditional methodsfananaging dog diets often fall short in offering the tailored care
individual dogs need. Recent studies empbasie importance of personakd dietary plans to

meet the specific nutritional requirements of different breeds and lifestiesKazimierska and W.
Biel, 2020; A. Hoummady et al., 202Rgspite existing digital tools, most lack advanced Al
capabilities to provide nuanced, persomsali advice

1.2 Introduction of Pawfect Diet

Pawfect Diet is an Alriven mdbile application designed to simplify canine dietary management with
personalsed, precise nutritional advice. It uséis advanced Al to deliver tailored recommendations
and interactive features, enhancing dog care through comprehensivefusedly soltions. Key
features include:

f AlGenerated DailyLogs / NBI i1S&d RIAf& RASGO LXIlya ol asSR
goals, with options for user adjustments.

2 )
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91 Daily Log FeedbaclkProvides Agenerated insights and suggestions for diet plan
improvements.

1 Breed RecognitionHelps identify or confirm dog breeds to refine dietary recommendations.

1 Interactive Vet Care ChaOffers virtual veterinary consultations, responding to user queries
and enhancing engagement.

1 Dynamic Profile UpdatesDeteds and updates significant changes from user interactions.

1 Comprehensive Calorie Trackiniglonitors caloric intake to meet health and activity goals.

1 Work Activity Tracking for Working Dog&ogs and manages dietary needs for walated
activities.

1 UserFriendly Interface Ensures a seamless and engaging experience with an intuitive
design and robust backend support.

Though Al technologies are integrated, Pawfect Diet remains in early development. The project is
committed to continuougnhancement, focusing on user feedback and new technologies to evolve
into an essential tool for comprehensive canine dietary management

e

a

re Chat

youd like 10 Know Or aiscuss
regarding your dog's daily log? "
. Billy

Agent Fluffy Butt on Duty

How many calories left? ko Calories Summary
839PM o
Goal . Food

2024-05-12 600 B 1650

Based on the information
provided, your dog's daily goal
is 1600 calories, and today's
intake is 1635 calories. After
factoring in the 245 calories
burned from physical activity,
your dog has consumed 1390

calories net. This means
ch The Al Says'" x there are approximately

Jon  Thisfoodis high in protein and low in Alcilones i o oy
within the goal range, the remaining calories seem
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ch moderate activity level. X @ calories.
| a bit low. This could indicate that Billy may need a

@ T ———— little more food tomaintain his weight. Additionally, Quick Entries
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from protein and fat rather than carbohydrates. This Add Food Add Treats
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feeding your dog onions as closely. On a positive note, Billy's physical activities O Entries O Entries

Treats they can be toxic to them seem to be sufficient for his moderate activity level, e

" andit's great to see that he is getting a variety of .
M9 Keep the treatsfor playing and training time Onions and related foods, protein sources in his meals. Overall, with some —
such as garlic, can cause adjustments to the remaining calories and nutrient

Mini Bites - Chicken and Peanut Butter damage to a dog’s red blood balance, Billy's feed log could better support his goal
- eading 1o anemia |t" of maintainingweight.

Generate Daily Log with Al

Meals

Treats 6Bumed
L 8 B ¢ al e s @

135 Calories Remaining
)
& | |

Today's feed log for Billy shows room for

improvement. While the overall calorie intake is v ~

Pedigree, gty:2

X
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«cyie) Awind - o TSl [ R Ml D

Figure 12 - Preview of Pawfect Diet

1.3 Project Scope
1.3.1 Aims

To develop a usecentric Akdriven mobile application for canine diet and nutritional management
that offers personasied dietary plans, tracks calorie intake, and provides nutritional advice
specifically tailored to individual dog breeds and their unique activity level,amitamphasis on
enhancing user engagement and satisfaction througlsexfriendly interface.

1.3.2 Objectives

1 Conduct Comprehensive Literature Revielaxamine current canine nutritional science, Al
applications in pet care, and the market landscape dfteng diet management solutions to
inform the app's development.
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1 Understand Dog Owners' Needs and Expectatiodse surveys to identify current pain
points, needs, and preferences, ensuring the app's features are aligned witivadéll
requirements

9 Incorporate Veterinary ExpertiseGather recommendations on breegpecific dietary needs
YR LINPFSaaA2ylt AyaArdakKida FTNRY @GSUSNAYINRIFya

1 Design a Humai€entred, UseiFriendly Application Develop an inttive interface with
features for profile management, dietary tracking, anedAven advice, ensuring the app is
engaging, easy to use, and meets user needs effectively.

1 Integrate Al Technologiesmplement robust Al functionalities to provide precise,
personalsed dietary recommendations, tailored to individual dog breeds and their unique
nutritional requirements.

1.3.3 Research Questions

1. How effective are Ajenerated dietary recommendations in providing accurate, breed
specific nutrition plans fodogs?

2. What are the main challenges and solutions in integrating Al with user input for precise
canine diet tracking

3. How do pet owners perceive the trustworthiness of Al in managing their dogs' diets, and
what features ensure the reliability of its recommndations?

4. What design principles and user interface features are critical for creating an intuitive and
engaging Adriven dog diet app

1.4 Significance of the Study

The study significantly advances pet care and Al by introducing an innovative appreacing

nutrition through Addriven, custonsed dietary recommendations, setting a new standard in pet

OFNB (SOKyz2f23&d LG SyKIyoOSa !'LQa NRf{S Ay RIAfER
emphasses usefcentric design, simplifying complex mitional management to boost user

engagement. Additionally, it provides a foundation for futuredAven pet care research and bridges

critical gaps in current canine dietary practices by integrating insights from veterinarians and dog

owners, ensuring sentific grounding and practical relevance

1.5 Dissertation Outline

The chapters of this dissertation are structured as follows:

Chapter 2- Literature Review Reviews existing research on canine nutrition, Al in pet care, and
current dietmanagement solutions, identifying gaps and opportunities for Pawfect Diet.

Chapter 3- Methodology: Details the research design, including surveys of dog owners and
veterinarians, data collection, and analysis, as well as the iterative agile approagpfor a
development.

Chapter 4- Results and Finding#\nalyses survey data from dog owners and veterinarians,
KAIKE AIKGAY3I OdzZNNByid LINY OiAO0Sax OKIffSy3asSaz | yR
development.

Chapter 5 Desigry 9 E LJ 2 NB & n étfatSgies, tdlang fumt@®aakafd nmctional
requirements, user interaction, usability goals, and prototyping.
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Chapter 6- Implementation and TestingDiscusses the technical development of the app, Al
integration, system architecture, and the rdtsuof unit and usability testing.

Chapter 7- Discussion and Conclusivn 9 @ f dz 61 Sa (KS adGdzRéeQa FAYRAy3Ia
research objectives, and discusses implications, limitations, and future research directions.
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2.1 Chapter Overview

This literature review critically examines the multidimensional aspects of canine nutrition, focusing
on thenecessity and feasibility of employing Artificial Intelligence to deliver persedadiiet plans

for dogs. It aims to explore various significant studies to determine the prevalent issues faced by dog
owners in managing canine nutrition, assess the cbations of veterinary science, and understand

the capabilities and applications of Al in this context. Additionally, this section reviews existing
solutions to identify gaps in current technologies and applications, which this project seeks to
address. Bijncorporating case studies and systematic evaluations of existing digital aids, this review
establishes a solid foundation for the development of awlrden application that provides tailored
dietary recommendations, thus enhancing the overall healthwaatibeing of dogs

2.2 Understanding Canine Nutritional Needs and Owner Pitfalls

The project was inspired by personal motivation, yet it's crucial to determine its broader relevance.
C95L! C 9dz2NRP LISyt SGC22R NB LR NI dpodulatigni Aty o mllianl vy i S E L
households (46%) owning pets, including an estimated 90 million (#&d3IAF EuropeanPetFood,

2022) This includes an estimated 90 million dogs across the contiSantlarly, Statista notes that

31% of UK households owned at least one dog in 2023, maintaining a stable trend from 2010 to 2020
(Statista, 2024)Despite observable trends of sustained dog ownerghigre are studies that

suggest even higher figures. Fortarxce, research by A. Carvelli and colleag@€20)highlighted

that in Italy, at least one out of ten dog owners had not registered their pet. These indicators suggest

that a significant portion of the population is gaged in managing canine nutrition, highlighting the

relevance and urgency of addressing this aspect of pet care effectively.

In a significant study conducted by J. Wainwright, K.M. Millar, and G.A. (¥828) the

researchers explored the perceptions of dog owners regarding canine nutrition and wellbeing,
particularly how these views are influenced by the dogs' weight statussitfiistructured

interviews with 147 dog owners in the East Midlands, UK, the study ex/tizdt a majority of the
owners relied on "past experience" to decide their dogs' diets, with only 9% consulting veterinarians
for dietary decisions. This disconnect is further illustrated in the finding that only 22% of owners
with overweight dogs accutely assessed their pets' weight when compared to-4sequential body
condition score images, versus 89% accuracy among owners of dogs at ideal weight. The study
underscores a general awareness among owners about the link between diet and canine wellbeing,
yet points to significant gaps in accurately understanding and paogtthe factors that contribute

to health, such as weight management. The authors suggest that veterinarians should integrate
discussions of nutrition and weight into routine constittas and consider using visual aids to help
26yYySNAR 3AFLAY | Y2NB NBIfAAGAO OASs 2F GKSANI LISGacC
canine health management.

S. Hoummady et af2022) examined canin@utrition based on owner dietary choices in France,
comparing conventional (dry/wet food) and naonventional (raw food) diets. The study found
significant lifestyle and trust differences in veterinary advice between these groups. Notably, 38% of
respondents fed their dogs exclusively n@monventional diets, relying on nereterinary sources,

while 47% of conventional diet feeders followed packaging guidelines. Owners-abngantional

diet dogs also engaged more in activities like frequent, ldestwalks. These insights are vital for
veterinarians, highlighting the need for tailored communication and education. Integrating these
findings into Pawfect Diet could improve dietary recommendations based on owner preferences
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When tailoring canine nutritioh A G Q& SaaSydAialf (G2 O2yaARSNI FI OG2N
gender, and reproductive status. Dr. A. Gautam et28118)emphasse that these factors, including

pregnancy, lactation, and neutering, signifitlg impact a dog's nutritional needs. Pregnant or

lactating females need more nutrients for fetal development and milk production, while neutered

dogs may require dietary adjustments due to metabolic changes. Addressing these variables can

optimise healthoutcomes, enhancing gastrointestinal health, biochemical parameters, and immune
functions

K. Kazimierska and W. B{2020) along with Zorar§2021) highlight the distinct nutritional needs of
working versus nomvorking breeds. These studies stress the importance of tailoring nutrition based
on the type of work, weight, age, and lifestyle. For example, a Jack Russell Terrier in a jumping
competition needs more calories and higheomin intake compared to one in dog therapy,

reflecting the differing nutritional demands of their activities

Morelli et al (2020)studied dog owners' attitudes towards commercially available treats, revealing
that 83%of surveyed owners (n = 1833) regularly use treats as rewards or during training and sports
activities. Common choices include biscuits and dental care sticks, with owners typically giving one
to five pieces daily. While many priosii nutritional information, a significant number also consider
factors like flavour, brand, or shape. Additionally, 75% (n = 1369) follow feeding instructions
provided by treat producers. This variability highlights the need for veterinarians to understand
these attitudes to letter educate owners on managing treats in their dogs' diets

In conclusion, these studies offer crucial insights into the complexities of canine nutrition,
emphassing the need for tailored dietary recommendations. From understanding oatigudes
towards treats to delineating the nutritional requirements of working dogs, these findings
underscore the importance of persoredd approaches. Moving forward, integrating these research
findings into the development of an-8ltiven nutritionalguidance application is essential to meet
the diverse needs of both dogs and their owners, ultimately improving canine health outcomes.

2.3 TheRole of Al

Artificial Intelligence is transforming numerous industries, including pet care and nutrition. This
section explores Al's role in enhancing companion animal health anebeield. It also analyses
studies that, while not directly related to this project, offer insights that inform the development of
Aldriven features in Pawfect Diet and improve our aggmio to canine nutrition management.

The research conducted b Song and¥.Kim(2021)presents a valuable contribution to the
development of our Adlriven application. Addressing the growing need for tailored food
recanmendations for dogs based on their health conditions, their study introduces a novel approach
called the Nutrient Profilinddased Recommendation Algorithm (NRA). This algorithreestid
combination of user experiences and expert knowledge to ident#ribcessary nutrients for dogs

and recommend the most suitable dog food options accordingly. Notably, their NRA outperforms
alternative models, demonstrating a 20% improvement in AUC oM land a 9.7% improvement

over the SVD model. Furthermore, the NiRAesigned as an evolving system that continuously
improves its recommendations through user feedback. By integrating insights from this research, our
Aldriven application stands to enhance its accuracy and effectiveness in providing pessbnali

dietary recommendations for dogs

The work by Parminder S. Basran anéppleby(2022)delves into the expanding role a8 within
veterinary medicine. While their study does not specifically address Al applications in canine
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nutrition, it offers valuable insights into Alilisation across pet care domains. By examining Al
fundamentals such as machine learning and image analysis, Basran and Appleby demonstrate Al's
versatility in tasks ranging from disease detection to [@en medicine. Despite the focus on

broader veterinary applications, their research underscores the potential for Al to revokationi

various aspects of pet health management. Integrating their findings into our discussion enriches our
understanding of A4 multifaceted contributions to veterinary practice, including its potential
implications for advancing canine nutrition management strategies.

Understanding dog breeds is crucial for effective canine nutrition management. E. Madhan and
colleagueg2022)explored image processing techniques for classifying dog breeds using machine
learning and deep learning. They developed a CNN model deployed on Google App Enging autili
dataset of 10,222 imageachieving 81% accuracy in breed prediction. The model identifies features
like paw, nose, and ears, with a training accuracy of 90% and validation accuracy of 81%. This
research is valuable for enhancing breed recognition features in the app, partidoladgg owners
dzy OSNIFAYy 2F. GKSANJI R23Qa o0NBSR

The potential of Al extends far beyond canine nutrition.@dté and B. Lamarchg2021)research

on human dietary analysis provides a foundation for applying similar fladelogies to canine

diets. Techniques such as predictive modelling and dietary assessment, explored in their study, are
highly applicable to refining Al tools for analysing canine dietary patterns. Insights from human
nutrition research enhance our undganding of Al's capabilities and pave the way for innovative
approaches in canine nutrition studies.

As anticipated earlieRawfect Diet includes an integrated-dtiven chat feature designed to

enhance the speed and technical performance of the apgs fEaiture aims to provide users with
quick access to information and tailored advice, leveraging Al capabilities similar to those found in
ChatGPT. Research by M. Ga(2@23)supports the use of such Al tools, demoasimng that they

can significantly improve users' nutritional knowledge and profAdesonalisedlietary guidance,
although they are not yet advanced enough to replace professional advice.

Furtheremphasigg the potential of this feature, a survey conduttiey P. Sahu and A. Kumari
(2023)found that nearly all participants used Al chats to accelerate their learning process, treating
these tools as a quicker alternative to traditional search methods. Additionally, statisticate
widespread adoption of Adriven chats, with more than 1 billion people having used a chatbot at
least oncgCherniak, 2024)and specific apps like ChatGPT and Gemini mobile application
accumulating over 4 milliodownloads between May 2023 and February 2(@ttista, 2024)

These insights suggest that incorporating afaen chat into Pawfect Diet could provide

significant benefits by mimicking veterinary advice and offeHegsoralisedrecommendations. It is
crucial, however, to clearly communicate the limitations of this Al feature to users and ensure it
complements but does not replace professional veterinary advice. This balanced approach can help
users gain a better understaimd) of their dogs' dietary needs while acknowledging the technology's
current limitations.

2.4 Analysis of Existingolutions

To gauge the current landscape of digital tools for canine nutrition management, a review of seven
existing apps wasndertaken(table 2.1) This analysis aimed to identify whether these apiisse
Al, their feature sets, and how they are received by users
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Surprisingly, none of the reviewed apps use Al; they mainly provide information and reminders, like
medication shedules. Notably, only "Capy Diet," "PAWSM," and "Nutripet Dog" offer calorie

tracking, a key feature of this project. All apps require manual data entry, such as inputting a dog's
actual and desired weight and daily calories, highlighting the lack ofreatton in diet

management. The popularity of these apps is limited, with "Dog Log" being the most downloaded at
50,000 times, and "Capy Diet," closely aligning with our project's goals, has just 180 downloads. This
suggests a significant market opportunity a more advanced tool that uses Al to provide

Personalisedlietary management.

Al Calorie Breed .
App Name Usage | Tracking | Recognition Chatbot | Downloads Ratings Note
Can Dog
Eat It P P P < 12.000 3.1/5 Provides basic information on safe
(Matthew 0 0 0 0 ’ (48 ratings) and unsafe foods for dogs.
Wilson)
Syncs with a Bluetootbnabled bowl
PAWSM A z A4 1300 1.8/5 to weigh food. Requires manual
(PAWSM) 0 n 0 0 ' (7 rating) entry of dailycaloric intake for
calorie tracking
Dog Log A z = A 4.5/5 Functions as an activity tracker ant
(Lynn 0 o} 6 o} 50,000 (951 :
. reminder.
Marks) ratings)
Clio: Dog
Cat Pet 09 Functions as an activity tracker ant
Tracker 6 6 6 ) 21,000 (350 : y
: reminder.
(The Lazy ratings)
Hippo Dev.)
Nutripet Available only in Spanish. Enable
Dog 6 6 6 10,000 2.0 manual entry of dog's nutritional
(Ambiotec 0 n 0 0 ' (24 ratings) Y 9 .
needs and calorie tracking.
Balance)
Capy Diet Allows manual entry of dog's need;
(Starry 0 n ) ) 180 No Ratings| and daily nutrition; supportsalorie
Web) tracking based on user input.

2.5 Research Gaps and Future Implications

Table 21 - Analysis of Pet Nutrition Management Applications Available on Various App Stores

A review of existing literature on canimetrition and Al integration highlights key areas needing
further research, suggesting directions for future investigations

1. Alin Canine NutritionThere's a significant gap in Al's targeted application for enhancing
dietary recommendations and nutritiohananagement for dogs.

2. Nutritional Communication:Effective communication of canine nutritional status,
particularly weight management, is lacking. This project proposes Al solutions to provide
dietary recommendations and educate owners via a chat system.

3. BreedSpecific ManagementThere is a lack of Alriven systems catering to breexpecific
nutritional needs. This initiative aims to create an Al app feasonaligs nutrition plans
based on breed, age, and activity levels.

|l RRNBaaAy3d (G4KSasS 3JlLa oAttt SyKFIyOS 'LQa NRtS Ay
in veterinary medicine and pet care technology, improvRagsonalisedare across various aspects
of veterinary practice
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2.6 Summary

This literature rev@w hassynthesied key aspects of canine nutrition, owrtaghaviours and the
potential of Artificial Intelligence in enhancing dietary management for dogs. It underscores
significant research gaps, particularly in the tailored application of Al in cantrniéon, which this
project aims to address. By leveraging Al to prordesonalisedlietary recommendations, this
initiative not only seeks to improve canine health but also sets the stage for broader innovations in
veterinary medicine. The anticipat@ditcomes of this research could significantly advance pet care
practices, offering a model for integrating Al into various aspects of veterinary care.
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3.1 Chapter Overview

This chapter delineates the methodologies employed throughout the pragaephasigg the
processes of data collection and analysis. It details the sequential phases of the research
methodology, each critical to the project's success. The chapter is structured to discuss core
activities integral to the development &fawfect Dietincluding requirement gathering, system
design, construction, ansting Each stage is explored in depth toyide a clear understanding of
how these foundational elements collectively contribute to the robust development and evaluation
of the application, ensuring it meets both the specified requirements and anticipated research
outcomes.

3.2 ResearciDesign

This section describes the mixetethods research methodology used to assess the development

and effectiveness of an Alfiven canine nutrition app. Structured surveys targeting dog owners and
veterinarians were employed to collect both qualitatimed quantitative data. This dual approach
provides comprehensive insights from app amskrs and professionals with technical expertise in
canine dietary needfR. Streefkerk, 2019The methodology aims to integrate diversa@ectives

on canine dietary habits, concerns of owners and veterinarians, and the potential enhancements via
Al, ensuring a thorough analysis to inform robust app development.

3.2.1 Data Collection
3.2.1.1Survey for Dog Owners

The survey targeted dog owrs to understand their current practices, challenges, and needs
concerning managing their dogs' diets. It included both clemadkd and operended questions,
allowing respondents to provide detailed feedback on their experiences and expectations. @siestio
ranged from demographic information about the dog (such as breed and age) to more subjective
measures of their satisfaction with current dietary management solutions and openness to using an
Aldriven app.

3.2.1.2Survey for Veterinarians

Aseparate survey was conducted with veterinarians to harness their expert opinions on canine
nutrition and the potential role of Adiriven tools in diet management. This survey focused on their
professional assessments of common nutritional mistakes maamgywners, the importance of
breed-specific diets, and their perspectives on the reliability and utility of Al in their practice.

3.2.2 Data Analysis

Quantitative survey data were analysed using statistical tools, employing descriptive statistics to
summarise and inferential statistics to genersdiabout dog owners and veterinaria(i®. Streefkerk,
2019) Qualitative data from opeended responses were analysed through thematic analysis using
Python and the NLTK library, whibelped orgarse data into themes by identifying and coding
patterns. This involved tokesing text, removing stop words, and applying natural language
processing techniques to extract significant thenliBsSteven et al2009) This analysis provided-in
depth insights into concerns and misconceptions about Al in canine nutrition, enriching the study
with nuanced perspectives from users and professioffalsStreefkerk, 2019)
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3.3 SoftwareDevelopmentMethodology

This section outlines the Agile development methodology employed to create itigu&h canine
nutrition app. This iterative approach was integral in ensuring the app not only met technical
expectations but was also useentred, aldressing realorld usability and functionality.

3.3.1 lterative Development Approach

The development processilised iterative cycles, each focusing on specific app segments. Each cycle
involved planning, execution, and review phases, enabling rapigagnts based on user
feedback to enhance functionality and udeendliness(C. Fagarasan et al., 2021)

1. Design and Feedback Lodpitial design elements were developed and presented to
participants for feedbacKkeading to design revisions or progression based on feedback.

2. Development and Testingzrontend and baclend functionalities were developed in parts,
tested by participants, and refined based on their feedback

3. Feedback Integrationiterative cycles ensed continuous alignment with user expectations
and practical functionality, validating assumptions and enhancing the app

Figure 31 - Iterative Agile Approach Flow Chart

3.3.1.1Development Tools and Technologies

In developing Pawfect Diet, a variety of advanced tools and technologies were employed across
different stages of the project to ensure functionality, design integrity, and effective project
management. The table belosummarigs these tools and their specific rol@ghin the project.

Tool/Technology Purpose Usage in Project

Figma UI/UX Design Used for designing the app interface and us
experiencgFigma)

React Native Expo App Development Framework | Enableddevelopment of iOS and Android
versions with a single codebafiexpo)
Firebase Database Management Provided backend services and database
solutions(Google)

GPT3.5 Turbo API Al Conversational Capabilities | Utilised to power the chatbot feature that
simulates veterinary advice and to generatq
Personalisedliet plans, leveraging its
advanced natural language processing
capabilities(OpenAl)
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Teachable Machine ML Model Creation Used to develop breed recognition models
(Google)

TensorFlow ML Model Integration Integrated breed recognition model into the
app(TensorFLow)

GitHub Version Control Managed changes and versions of the proj
(GitHub)

Expo App App Testing and Deployment | Used for deployment, redlme testing and
feedbackcollection from participant$Expo)

Android Studio App Simulation and Testing Tested app functionalities on simulated

Emulator Android devicegGoogle)

Table 31 - List of Tools and Technologies Used During Design and Development of Pawfect Diet

3.3.1.2App Limitations
Upon completion, the Pawfect Diet app will have the following limitations:

1. BreedSpecific Focusthe Pawfect Diet apig initially designed specifically for Jack Russell
Terrier and German Shepherd breeds. This design choice aims to demonstrate the effective
integration of Al with a ruldased system for developing custaeat health goals.

2. Hybrid Approach for Health Goals and Caloric Calculatidnse calculation limitations of
the chosen Al modelht app employs a hybrid method, wherg
health goals and caloric needs amanually calculated and '
integrated with Al functionalities. This approach includes:

- UserCreated ProfilesDetailed profiles are
created by the users, capturing essential
information about their dogs.

- SystemCalculated Health Goal$iealth objectives
are derived based on usgrovided profiles.

- Al-Generated Diet Plansfhe Al generates tailored
diet plans aliged with the systentalculated
health goals.

- SystemCalculated Caloric Requirementshe Al
suggests food quantities to meet the caloric need
and then calories are manually calculated.

3. Limited Dog Food Databas&he application does not
integrate a publidatabase for dog food item#stead, food
data is manually sourced from reputable online resourdéss
results in an initially limited selection of available dog food
options within the appThe imported food details are
formatted in JSON and incorpdea into the databasefigure

3.2. Figure 32 - Example of Dog Food Da
Formatted in JSON

3.3.1.3App Structure

The Pawfect Diet app features 10 main scregaile 3.2), each equipped with essential

components vital for this research. Nessential elements are excluded in this development phase.
The app's frontend includes both operational features and placeholders for future functionalities,
providing a realistic dematration of the intended full experience. This approach ensures clarity on
the app's final functionality.
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Screen Description Priority
Login The entry point where users authenticate. Low
Sign Up Designed for new users to create an account. Low
DogProfile Creation Allows users to input comprehensive details about their dog. High

Options adjust based on the dog's gender and whether it is a
g2N)JAy3 R23I® ! &SNE Oly Ffaz 4§
further personalig the profile to enhance the tlored experience.
Breed Recognition ANMERNR @Sy FSFGdz2NB GKF G &dza3S & Medium
uploaded images.

Dashboard The central hub that provides a quick overview of all key featureg Medium
and offers calorie tracking.
Feed Log This screen enables users to create and adjust daily diets and | High

activities for their dogs, using Al or opting for manual entries. Thé
analyses each log upon closure, providing tailored suggestions b
on the dog's dietary and activity requirements. sean access pag
and future logs, track calories and see réiale updates on calorie
consumption as new data is entered.

Vet Care This screen features an-Ativen chatbot that simulates a veterinar] High
consultation, enhancing user interaction withtelligent capabilities.
The chatbot includes a detection system that identifies significan
changes or updates mentioned during the conversation. When k¢
details about the dog's profile are discussed, the system promptg
the user to confirm if they wistotupdate the dog's profile

accordingly.
Health Goals This screen provides users with an overview of the health goals | High
calculatedfor their dog, including target weight and daily calorie
intake.
Switch Dog Profile Enables users to manage multiple dog profiles easily Low
Menu Provides access to all screens and allow users to log out. Low

Table 32 - Overviewof the Developed Screen of the Current State of Pawfect Diets

3.4 Participant Involvement

This project engaged external participants in three phasesdpuelopment surveys, development
phase, and postlevelopment ushility testing.

1. Surveys Préddevelopment Participants provided essential data on canine diet management

LIN OGAOSa IyR OKIffSy3aSaszr akKl(deiohd2). G KS | LILIQA

2. Development PhaseA subset participated in the Agile iterative process, offering continuous
feedback.

3. Usability Testing PosbDevelopment Participants tested the final app version, focusing on
user experience and suggesting final refinements.

3.5 Ethical Considerations

In developing the Adriven canine nutrition app, Pawfect Diet, ethical integrity was paramount.
Participant privacy was protected througlnonymisition and secure data storage, and informed
consent was obtained from all participants, ensuring transparenoyiahe research's purpose and
their rights. Ethical Al use wasioritised to avoid biases, with mechanisms to ensure accuracy and
fairness in dietary recommendations. It was adsophasied that the app is a supplementary tool

and not a substitute for mfessional veterinary advice, maintaining ethical standards and promoting
responsible usage.
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3.6 Summary

This chapter detailed the methodologies employed in developing thirién Pawfect Diet app,

utilising both qualitative and quantitative researchitecorporate insights from dog owners and

veterinary professionals into its design. Advanced tools and an Agile development approach were

SYLX 28SR G2 SyadaNBE (KS | Lildeniric fuidter@ityaBtiicgf = | R LJG I 6 A
considerations were strily followed, safeguarding participant data and ensuring the responsible

use of Al. This comprehensive methodological approach facilitated the creation of a robust, user

friendly, and ethically sound app. The iterative feedback and testing cycles wetal pivefining

the app, establishing it as a dependable tool for canine dietary management
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4.1 Chapter Overview

This chapter presents a comprehensive analysis of survey data collected from dog owners and
veterinarians, focusing on current practices, challenges, and the potential for integrating Al in canine
dietary management. The findings providesential insights into the development of thedklven

app, Pawfect Diet, aimed at enhancing canine health and nutrition throumdterntechnology.

Initially, the chapter examines the dog owners' survey results, highlighting their dietary practices,
chalkenges in nutritional management, and openness to Al technology. It then explores
veterinarians' perspectives on canine nutrition and the integration of Al in their professional

practice.

4.2 Analysis of the Dog Owners' Survey

The survey capturedesponses from a diverse group of 83 dog owners, encompassing a wide range
of breeds and age@cludng 10 working dogs. A significant proportion of the dogs, notably 20 out of
83, were mixed breedgmphasifng the app's need to accommodate varied digtagquirements.

The survey's broad representation of breeds, from active working dogs to those with more
sedentary lifestyles, and the age distribution from puppies to senior dogs, underlines the importance
of an Al application that can adapt dietary advio suit different life stages, activity levels, and
individual breed characteristics.

Category Description Count
Mixed-Breed Number of mixeebreed dogs included in the 20
survey
Popular Breeds Breeds represented by four or more JackRussell Terrier: 5
participants Labrador retriever: 5
German Shepherd: 4
Chihuahua:4
Other Breeds Small representation breeds 45
Age Distribution 523Q& | 3S ONBlF{R26Y Lessthan1year: 18

1¢3years: 22
4¢ 7 years: 25
8 years and above: 18
Working Dogs Dogsinvolved in higkintensity activities such a: 10
competitions, service work, running, etc.
Total Surveyed - 83

Table 41 - Summary of Surveyed Dog Demographics and Characteristics

The survey revealed diverse dietary management methods among dog owners. Out of 83
respondents, 34.9% (29) predominantly follow their veterinarians' advice, showing a strong reliance
on expert guidance. Around 26.5% (22) of dog owners turn to online resptio create diet plans,
highlighting the significant role of digital information in decismaking. Mobile apptilisation for

diet tracking is still emerging, with approximately 12% (10) of participants using these tools,
suggesting room for growth idigital diet management adoption.
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Methods of Dietary Management

Vet's Recommendations 29

Online Research 22

Instincts/Previous Eperience

Method

Use of Mobile App

Other

0 5 10 15 20 25 30
Partecipants

Figure 41 - Distribution of Methods Used by Dog Owners for Dietary Management

Regarding confidence in nutritional understanding, the survey participants exhibited a moderate
average confidence level, with a mean score of 3.58. However, new dog owners reported particular
challenges in diet management, as indicated by a mean diffitesel of 3.60 for managing their

dog's diet upon adoption. These insights point to a need for more accessible and reliable dietary
guidance, particularly for those less experienced in canine care.

The engagement of dog owners with Al and digital tavlmanaging their dogs' diets presents a
varied picture. Out of 83 participants, 23% have already used Al sefwidadistary advice, while a
prominent 59% have not used any appAl servicdor this purpose, indicating a substantial
untapped market. Théevel of trust in Aldriven applications is generally optimistic, with 55% of
respondents expressing trust. However, there are prevalent concerns, particularly regarding the
accuracy (34%), breespecificcustomistion (8%), and sensitivity to health issu®%), suggesting
areas where Al applications need to enhance their capabilities to gain broader acceptance.

In terms of app feature preferencesersonalisedliet plans and calorie tracking emerged as highly
desired, with each feature chosen by 59 resgents. This preference underscores a need for apps
that offer a blend of tailored advice and practical functionality. Moreover, the willingness of a
majority of dog owners to manually input meal data, with 66 out of 83 showing readiness for active
involvenent, highlights a preference for apps that balancalden insights with user control.

Desired App Features

Features
Personalised diet plan
Calorie tracking
Integration with vet recommendations
Barcode scanning for food items
Nutritional analysis
Other

i

Figure 42 - Preferred Features for Canine Diet Management App According to Surveyed Dog Owners

The survey also identified common digtathallenges faced by dog owners. Managing calorie intake
was a primary concern for 41% of respondents, while ensuring a balanced diet was a challenge for
35%. These insights stress the need for features in the app that specifically address these common
issues. Moreover, the majority of users prefer simple and straightforward app functionalities,
indicating that ease of use and udfeiendliness are critical considerations in the app's design.
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4.2.1 Interpretation

The survey results underscore a strong paial for an Alpowered dietary management app like
Pawfect Diet. Key implications include:

1. Personalisediet PlansThe high interest ipersonalisedliet plans and calorie tracking
underscores the need for features that offer tailored dietary advice. Pawfect Diet should
focus on providingustomi S R YSIf LIX Fya ol aSR 2y (KS R23IQa

2. UserFriendly InterfaceThe willingnessf a majority of dog owners to manually input meal
data suggests that the app should balancelden insights with user control. Ensuring an
intuitive interface that simplifies data entry and provides clear feedback is crucial.

3. Al and Digital Tool Adoptin: With 23% of participants having used Al services for dietary
advice, there is a significant opportunity to expand Al integration. However, concerns about
accuracy, breegpecificcustomigtion, and sensitivity to health issues must be addressed to
enhance trust and adoption.

4. Educational Componentsthe moderate confidence in nutritional knowledge indicates a
need for educational features within the app. This could include tips on balanced diets,
calorie management, and the benefits of specific nutrieetshancing user engagement and
satisfaction.

4.3 Analysis of the Veterinarians' Survey

The veterinarian survey, though smaller with 13 participants, provides critical insights into canine
dietary management from a professional perspective. Notably, 61tes€ veterinarians have less
than five years of practice, representing a younger demographic likely more open to new, tech
driven approaches. Their insights are crucial in understanding the potential and readiness for Al
adoption in canine dietary managent.

Years of Practice Number of Veterinarians
Less than 5 years 8

5-10 years 2

10- 15 years 1

More than 15 years 2

Total Surveyed 13

Table 42 - Summary of Surveyed Veterinarians Demographics

A notable 92% ofeterinarians frequently encounter dieelated health issues in dogs, underscoring
the need for improved dietary management tools. Common errors like overfeeding and unbalanced
diets suggest a broad lack of owner knowledge. Veterinarians' focus on-gpeeiic diets indicates

a trend towards personalised pet care, highlighting the potential fedriven tools to provide

tailored advice for various breeds

The survey shows veterinarians have a cautiously optimistic view of Al in canine nutrition,
recognsing its potential for personalised diet plans but expressing concerns about accuracy and
reliability. This highlights the need for innovative, scientifically validated Al solutions that align with
veterinary standards. Veterinarians' willingness to recaanoh Atdriven apps suggests a demand for
features meeting both professional and owner needs

Preferences among veterinarians strongly favour features such as calorie tracking, which was
unanimously supported, indicating its essential role in effectiveatjeinanagement. Additionally,



Chapter 4Analysisand Finding Page| 22

the demand for nutritional analysis and integration with veterinary recommendations reflects a
desire for comprehensive tools that combine Al capabilities with professional expertise. Over half of
the respondents also valud@rsonalisediet plans.emphasiig the need for Al tools that can offer
customi®d dietary advice based on each dog's specific needs. These collective preferences
underscore the importance of developing an Al application that seamlessly integrates dletaile
nutritional tracking withPersonalisedecommendations to support overall canine health.

Essential App Features

Calorie tracking 13
Integration with vet recommendations 12

Nutritional analysis 12

Features

Personalised diet plan 8
Barcode scanning for food items 3

Other 2

0 2 4 6 8 10 12
Selections

Figure 43 - Recommended Features for Canine Diet Management App According to Surveyed Veterinarians

4.3.1 Interpretation

The survey results from veterinarians reinforce the potential edriMen solutions like Pawfect Diet.
Key implications include:

1. BreedSpecificCustomigtionY = SUGSNAY Il NR I Yy a Q -specificRigtdalignsizLILI2 NJi
withtheneedtoA Y 1 SANI 4GS RSGFAf SR O0NBSR AYTF2N¥IGAZ2Y

ensures that dietary recommendations are accurately tailored to each dog's unigue
requirements.

2. Calorie Tracking and Nutritional AnalysiShe unanimous preference for calorie tracking
among veterinarians underscores its critical role in effective dietary management. Pawfect
Diet shouldprioritise developing robust calorie tracking features, ensuring they align with
veterinary standards for accuracy and reliability.

3. Trustand Reliabilgof AY ¢ KS Ol dziA2dzate 2LIWAYAAGAO OASH

concerns about accuracy and reliability, highlights the importance of developing scientifically
validated Al solutions. Ensuring thatgdnerated recommendations are consistent with
veterinary best practices is essential for gaining professional endorsement.

4. Integration with Veterinary Recommendationsrhe demand for tools that integrate
nutritional analysis with veterinary advice suggests a need for features that allow seamless
collabaation between pet owners and veterinarians. This could include options for
GSHSNAYIFNRFYa (2 NBOASS yR | RadAad RASGH NE

4.4 CrossAnalysis and Interpretation

The comparative analysis of surveys from dogers and veterinarians offers a detailed view of
canine dietary management, informing the development of Pawfect Diet. This section highlights key
overlaps and differences, guiding app feature enhancements and user engagement strategies

1. Personaliseietary Plans:
1 Findings Both groups value breespecific, personalised dietary plans, with
veterinarians advocating a holistic approach that includes age, weight, and activity
level
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1 Interpretation: This alignment underscores the need for educatmgers on
comprehensive dietary factors beyond breed. The app should include features that
educate users on a broad dietary approach, improving decisiaking for their
pets' nutrition.

2. Adoption and Usage Gaps

9 Findings Dog owners are more inclined towds digital tools and Al for dietary
management than veterinarians, who may be less comfortable with technology

1 Interpretation: To bridge this gap, the app should enhance #gendliness and
clearly demonstrate Al's benefits, encouraging greater accegtamong
veterinarians and higher usage among dog owners

3. Building Trust in Al

9 Findings Dog owners are generally positive aboutdéiven recommendations,
while veterinarians are cautiously optimistic, concerned about accuracy and-breed
specific customgtion.

1 Interpretation: Enhancing Al credibility is crucial. The app should ensure scientific
accuracy and reliable customisation, build trust through transparent functionalities,
and clearly communicate its capabilities

4. Calorie ControlChallenges

1 Findings Both groups identify overfeeding and calorie management as major issues

1 Interpretation: The app should focus on effective calorie control tools, providing
better portion management and nutritional balance to support healthier fegdin
practices

This integrated analysis validates the research objectives, guiding the development of Pawfect Diet.
Key focuses are personalised plans, educational features, reliable Al, and effective calorie control,
ensuring the app is advanced, accuratserfriendly, and aligns technology with practical pet care
needs

45 Summary

This chapter analysed survey data from dog owners and veterinarians on canine dietary practices
and the potential for Al integration in diet management. Dog owners showedsdidietary

practices, moderate confidence in nutritional knowledge, and a positive attitude towards Al, with a
strong interest inPersonalisedliet plans and calorie tracking. Common challenges identified
included managing calorie intake and ensuring begaihdiets. Veterinarians highlighted frequent
diet-related health issuegmphasifg the need for effective dietary tools and cautiously optimistic
about Al, stressing the importance of scientifically validated solutions. Theamnaggsis revealed a
consensus orPersonalisedlietary plans, identified gaps in digital tool adoption, and underscored
the need for accurate, breespecific Al solutions. Effective calorie control features were also
deemed essential. Overall, the findings guide the developméRawfect Dietemphasigng the

need for an Abriven app that is accurate, usérendly, and aligned with both owner and veterinary
expectations, thereby bridging the gap between innovative technology and practical pet care
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5.1 Chapter Overview

This chapter explores the comprehensive design strategies implemented in the development of the
application. It aims to demonstrate how research findings inform the project and the ways in which
both functional and no#functional requirements are integrateto enhance user experience and
system functionality. Additionally, this chapter discusses the significance of design principles and
usability goals within a humaeentred approach, illustrating their application through examples of
low and higHfidelity prototypes.

5.2 Requirements Specification

This section outlines the comprehensive requirements specifications for the Pawfect Diet app,
specifically designed to support dog owners in managing their pets' nutritional needs effectively. The
specifications areategorid into functional and noffunctional requirements to ensure a holistic
development approach, covering all aspects of the application's performance and usBloility.
requirements are driven by the research finding outlined in chagter

FUNCTIONAL REQUIREMENTS NON-FUNCTIONAL REQUIREMENTS
THE SYSTEM SHOULD DO THE SYSTEM SHOULD DO IT
|
|
|
|
|
|
|
|
PRODUCT FEATURES : PRODUCT PROPERTIES
|
|
- T |
- T |
- o |
|
|
|
USER REQUIREMENTS ' USER EXPECTATIONS

Figure 51 - Funtional vs NorAFunctional Requirements

5.2.1 FunctionalRequirements

The functional requirements detail the essential actions and features that the Pawfect Diet app must
support to effectively meet the diverse needs of its users. These requirements weleutoasly
developed through a synthesis of user feedback and the research findings detailed in Chapter 4.
Each requirement is vital for ensuring that the app not only delivgarsonaliseduser experience

but also engages users in a meaningful WRyA. Laplante, M. Kassab, 20Z)e following table

outlines the specific functional requirements identified for the Pawfect Diet app.

ID RequirementStatement Must/Want | Comments

FROO1 | The mobile application shall include a | Must Essential for securing user data and
login and registration page for user personaliing the experience.
authentication.
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FRO02 | The mobile application shall allow users| Must Essential fousers with multiple pets;
to create and manage an unlimited enhances app usability by
number of dog profiles. accommodating all user dogs.

FROO3 | The mobile application shall prompt use| Must Crucial for tailoring dietary plans to
to enter health information during the each dog's health needs, ensuring
dog profile creation process. Personalise@nd effective

management.

FR0O04 | The mobile application shall allow users| Want Useful for users unsuref their dog's
to use breed recognition to confirm or breed, enhancing dietary
identify their dog's breed. personaligation by confirming breed

accuracy.

FROO5 | The mobile application shall enable usel| Want Adding profile pictures and tag lines
to personalie dog profiles with profile boostsuser engagement and visual
pictures and tag lines. appeal, though not critical for basic

functionality.

FRO06 | The mobile application shall allow users| Must Essential for users with multiple dogj
to switch between multiple dog profiles enablingseamless management of
from the appropriate page. each pet's profile within the app.

FROO7 | The mobile application shall restrict Must This requirement is critical for
access to core functionalities, ensuring ensuring that the app delivers
users are logged in and have at least on Personalise@nd relevant content to
dog profile set up. the user.

FRO08 | The mobile application shall provide Must Navigation tabs are essenti@lr a
navigation tabs to facilitate easy clear, intuitive user experience,
navigation throughout the app. allowing easy movement between

app sections and enhancing
efficiency.

FRO09 | The mobile application shall have a Want The dashboard igsefulfor providing
dashboard page. quick actions and overview.

FR010 | Themobile application shall include a | Must ¢CKSeRiCS23¢ Aa ONX
G@R [ 23¢ &aSOGAz2y ¢ track and manage their dogs' dietary,
manage all dietary logs for their dogs. intake and activities, supporting

detailedrecordkeeping for health
monitoring and diet adjustments

FRO11 | The mobile application shall allow users| Want Navigating through calendar days is
to navigate between calendar days to critical for managing and planning
access past and future feed logs. feed logs, enhancing user

engagement with historical dietary
views and future meal planning,
ensuring comprehensive tracking

FRO12 | The mobile application shall provide a | Must This functionality automates the
feature that allows users to generate a creation of daily plans including
complete daily dietary and activity plan meals, treats, and activities tailored t
for their dogswith Al. each dog's health and activity levels|

FRO13 | The mobile application shall enable use| Must Enabling manual &= log
to manually manage the fed log by addir management is crucial for users whg
and removing meals, treats, and prefer directcustomistion of their
activities. dog's diet and activity records.

FRO14 | The mobile application shall provide dail Must Offering daily feedback upon log

feedback generated by Al

closure is crucial for informing users
about their dog's daily intake and
activities, providing valuable insights
and suggestions fawptimising their
health and diet




Chapter 5: Design

Page]| 27

FRO15 | The mobile application shall include a | Must Calorie tracking is vital for monitoring
feature for tracking daily caloric intake fo a dog's health and dietary needs,
each dog profile. ensuring they receive the right

numberof calories per day based on
activity level and health goals.

FRO16 | Themobile application shall allow users | Must This feature is crucial for working do
to enter, track, and manage work owners, offering a tailored approach
activities, including the calories burned, to managing their uniquehysical
for dogs identified as working dogs. demands and caloric needs.

FRO17 | The mobile application shall automatical Must This feature is vital for giving dog
calculate health goals for dogs, such as owners precisescientificallybacked
daily caloric needs and goal weight, bas health targets crucial for proper diet
on their profiles. and weight management.

FR018 | The mobile application shall include a | Must The "Vet Care" feature is essential fq
"Vet Care" feature, an Adlowered chat boosting app interactivity and suppo
interface where the Al acts as a private by providingpersonalisedreterinary
vet, providing daily updates and advice
recommendatiy & ol AaSR 2y
activities and dietary logs.

FRO19 | The mobile application's "Vet Care" Must Automatically detecting and
feature shall include an intelkmt suggesting updates, the systemeps
detection system that identifies key dog profiles accurate, enhancing apy
changes or updates mentioned by the usability for a better user experience
user within the chat, prompting the user
to confirm if they wish to update the
dog's profile accordingly.

FR020 | The mobile application shall include a | Want Adding a supplementary menu
menu for additional navigation options improves app navigation, dig users
within the app's features. another way to access features

efficiently.

Table 51 - Functional Requirements Identified for Pawfect Diet

5.2.2 Non-Functional Requirements

Nonfunctional requirements define the Pawfect Diet app's quadityibutes, focusing on reliability,
efficiency, and user satisfaction. While not directly influencing app functionalities, they affect
performance, usability, security, and scalability, crucial for a seamless user expéReice
Laplante, M. Kassab, 202Zhe table below lists essential ndunctional requirements to ensure
the app is effective, secure, and enjoyable.

visually appealing elements to enhance
the aesthetic appeal.

ID Requirement Statement Must/Want | Comments
NFRO0O01 | The app should load and respond quick| Must Ensures the app operates smoothly
and efficiently, enhancing the user
experience.
NFRO002 | The app interface must be intuitive and | Must Essential for user satisfaction and
easy to navigate. adoption, ensures easy access to g
functions withoutconfusion.
NFRO03 | The mobile application shall be Want Ensuring compatibility on major
compatible with both Android and iOS mobile platforms broadens app
devices. accessibility, reaching a wider
audience.
NFRO004 | The mobile application shaficorporate | Want Adding attractive visuals can

enhance user experience,
engagement, and app enjoyment

Table 52 - Non-Functional Requirements Identified for PawfBat
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5.3 User Interaction

With the functional and no#fiunctional requirements firmly established, the next crucial step in the
design process for the Pawfect Diet app was to map out how users would interact with the
application. A common practice in softveaengineering, employing a use case diagram helps
visuali® user interactions clearly. This is followed by designing a screen map, which provides a
detailed understanding of the navigation flow within the gipp. Khairat et al., 222).

5.3.1 Use Cas®iagram

This subsection presents a use case diagram that illustrates the various user interactions possible
within the Pawfect Diet app. Ttdtagram highlights the functional aspects of the application,
showing how users can perform specific tasks and what responses they can expect from the system.

Pawfect Diet

System
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Figure 52 - Use Case Diagram for Pawfect Diet
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5.3.2 Navigation Flow

.dZAf RAY3 2y |
guided by a clear conceptusli i A 2y 2 F

0KS FLJQa ¢2N)] Ft20

(Figures.2), the design process focused developing ten key screefisible 3.2) The flowchart
provided below offers an overview of the user journey, illustrating the navigation through the app
from initial login to daily interactions. This visual aid enhances the contextual understandirgy of th
screen descriptions and demonstrates the logical progression between screens

-

If Working Dog

. Screen . Component
. Action D Decision

Launch App
v
“ . u“”

How
Many Dog
Profiles?

Detected
Updates?

Figure 53 - User Journey andavigation Flow Chat

5.4 Design Framework and Principles

The Pawfect Diet app's interface design was structured around core interaction design principles
essential for creating intuitive arehgaging user experiencéable 5.3, driven by insights from the
literature review and user surveys, in which it was underscored that weqtsred a robust system
that could handle detailegersonaligtion for canine diets while being manageable and no
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overwhelming These principles, as defined ¥yRogersand colleague42023) aim tooptimise user

interactions by making system functions obvious, providing meaningful information back to the user,

and ensuring thatontrols communicate how to use them effectively.

Design Principle

Application in Pawfect Diet

Impact on User Experience

Visibility Prominent display of navigation tabs and Users can easily see where they are in the
status indicators on every page. app ard understand what actions are
possible without confusion.
Feedback Immediate visual and text feedback following| Enhances user confidence and reduces
user inputs and actions. errors by confirming actions like profile
updates or dietdjustments.
Affordance Interactive elements such as dropdown meny Facilitates an engaging interaction, making

easy to manipulate where is possible.

and intuitive buttons designed to be tactile ar

the app not only functional but also
enjoyable to use.

Table 53 - Design Principles Identified for Pawfect Diet

5.4.1 Implementation of Usability Goals

The design of the Pawfect Diet app was meticulously developed to achieve a set of core usability

goals effectiveness, efficiency, utility, learnability, and memorability. These goals, essential for
creating a successful useentred application, were informed by interaction design principles

highlighted above€Y. Rogers et al., 2028ach of these goals addresses specific aspects of the user
interaction, from the initial engagement with the app to the retention of information for future use.

By strategically implementing these usability objectives, the app aims to deliver aeoemsive

and intuitive user experience that caters to a wide range of user needs and preferences. The detailed

strategies and their impacts on user experienceammaried inthe table below.

Usability Goal Implementation Strategy Impact on User Experiare

Effectiveness Ensured all user interactions resulted in Increases user trust in the app's recommendatid
meaningful outcomes, such as providing and enhances overahtisfaction.
accurate dietary recommendations based 0
comprehensive dog profiles.

Efficiency Streamlined navigation paths amdinimised | Reduces user effort and time spent on tasks,
the number of steps required to perform leading to a smoother and faster user experienc
tasks.

Utility Integrated features likeustomisble diet Ensures the app meets diverse user needs,
plans that adapt to different dog profiles an( increasing its practical value and daily usability.
health needs.

Learnability Designed intuitive user interfaces and Facilitates a quick and easy learning curve,
interactions that new users coukhsily allowing users to become proficient with the app
understand and use. more rapidly.

Memorability Used consistent Ul elements across differe| Helps users remembérow to use the app
sections and functionalities of the app. effectively, even if they return after a period of

non-use.

Table 54 - HumanCentric Usability Goals identified for Pawfect Diet

5.4.2 Prototyping

After defining the requirements and adopting a hurraamtred approach with clear usability goals

and design principles, the next step was to develop the user interface. The methodology followed a

straightforward and traditional approach, progressing fromiaelity prototypes (sketches) to
high-fidelity prototypes (detailed Ul design).
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This section presents a few examples comparing low andftuglity prototypes shared with
participants for feedback. It's important to note that the design process was comprehensive,
covering all previously mentioned screens. €xamples provided here are a representative sampl
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Figure 54 - LowFidelity Prototype of the Calorie Trac Figure 55 - HighFidelity Prototype of the

in the Dashboard Screen

Calorie Tracker in the Dashboard Screen

Figuress.4and5.5display the Calories Tracker within the dashboard, exemplifying how the design
adheres tathe core principles of visibility and affordance. The interface balances simplicity with
playful elements, effectively enhancing user engagement and meeting our usability goals of
efficiency and learnability.
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Figure 57 - LowFidelity Prototype of Feed Log Screen
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Figure 56 - High-Fidelity Prototype
of Feed Log Scree

Figuress.6and5.7 display the Feed Log of the Pawfect Diet app, a key feature for creating
customi®d dog diets. This interface demonstrates efficiency and utilitgrbghasigng simplicity.
The prominent "Generate Daily Log with Al" button and clearly visible manual interaction options
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streamline diet creation, enhancing usability and engagement by adhering to design principles of
visibility, affordance, and clear feedback

s A ! Vet Care Chat
CARE .

DATE Lorem ipsum dolor sit amet,

consectetur adipiscing elit
LoRE M psum J o

/f’tﬁ; S Lorem ipsum
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Lorem ipsum dolor sit amet,
consectetur adipiscing elit, sed
do eiusmod tempor incididunt
ut labore et dolore magna liqua.
Ut enim ad minim veniam, quis
nostrud exercitation ullamco...

Lorem ipsum dolor sit amet
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Lorem ipsum dolor sit amet,
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ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis
nostrud exercitation ullamco
laboris nisi ut aliquip ex ea
commodo consequat. Duis aute
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| i |
Figure 59 - LowFidelity Prototype of Vet Care Screer Figure 5.8 - High-Fidelity Prototype of

Vet Care Screen

Figuress.8and5.9 highlight the Vet Care chat interface of the Pawfect Diet app, which simulates
veterinary consultations to improve user interaction. The desigmphasigs visibility and immediate
feedback, ensuring messages and commands are clear and the informatias @owntinuous. This
approach enhances efficiency and effectiveness, simplifying complex consultations infdersdy
interactions that enhance both functionality and user satisfaction

The designs illustrated above represent only a subset of thecgpiolh's key screens and

functionalities. The same logic and principles applied here are consistently used across all screens to
ensure a usefriendly and engaging interface. While it is too early to discuss the implementation of
functional requirementsthe design phase clearly integrates nfumctional requirements. For

example, NFR0O02 and NFR004, which emphasi intuitive, easyo-navigate interface and the

inclusion of playful elements, are evident in the design.

5.5 Summary

The design chapter comghensively outlines the systematic approach taken in crafting the Pawfect
Diet app. It details how the functional and néumctional requirements are meticulously translated
into a usercentric interface, ensuring amptimised user experience and efficieapplication
performance. The chapter demonstrates the integration of design principles and usability goals
through sections on user interaction desigind requirements specificatiareach underpinned by
thorough research and practical implementation segies. Prototyping sections illustrate the
evolution of the app from initial concepts to refined interfaces, showcasing the effective application
of design theories in practical scenarios.
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6.1 Chapter Overview

This chapter delineates the comprehensive implementation of the Pawfect Diet app, highlighting key
development stages, integration aftificial intelligence functionalities, and user interface execution.
The chapter presents a detailed examination of the technological stack, including the use of React
Native Expo for app development and Firebase for robust backend support. It disthesses

integration of advanced Al capabilities using GBI Turbo for personaded diet recommendations

and TensorFlow for breed recognition. Additionally, the chapter elaborates on architectural design
and the rigorous testing protocols applied to ensure #pp's functionality and user experience are
optimal.

6.2 React Native and Dependencies

To meet the norfunctional requirement (NFR003) that Pawfect Diet must be compatible with both
Android and iOS devices, the app was developed using React Batigel his JavaScript framework
extends React.js to target mobile platforms, allowing creissform compatibility through Babel,
which converts JavaScript syntax into native code. The choice to use Expo for development was
driven by its simplicity and #€iency in managing project build&xpo)

React Native does not use CSS for styling; insteatiljses
Flexbox layout by default, with styles defined directly in
JavaScript. Visual Studio Code was selected as the IDE to
enhance the development process with its extensive
personalsation options through extensions.

Given the complex froatnd andbackend requirements of
Pawfect Diet, several key dependencies were integréfigdre
6.1):

1 Expo Package¥ey packages like exfite-system,
expoimagepicker, and expesecurestore enabled
access to native device functionalities such as file
storage,media library, and secure storage. For instanc
expoimagepicker was essential for features requiring
photo uploads, such as breed recognition and profile
personalisatior{Expo)

1 React NavigationEmployed to manage-app
navigation, providing a seamless user experience acrg
screens and tabs. This library facilitated the
development of an intuitive navigation structure,
ensuring smooth transitions and a coherent user journ
throughout the app(React Navigation)

1 TensorFlowAllowsmachine learning integration,
specifically used for the breed recognition model in
Pawfect Diet, enabling advanced image recognition

0 o Figure 61 - List of software dependencies s
features within the applicatioiTensorFLow) in the development of the Pawfect Diet app

1 Firebase Utilised for backend services, with modules fc.
authentication, Firestore, and storage managed through the firebase package, supporting
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data storage and user management. This integration streadluser authentication
processes and ensured robust data handling and storage solytBowmyle)

9 Additional Ul LibrariesLibraries like reaatative-chartkit, reactnative-circularprogress,
and reactnative-gifted-chat enhanced Ul elements and data visualisation. For example,
reactnative-gifted-chat significantly expedited the development of the Vet Care Chat
FSIE GdzZNBQa T NER yitine, $itgrRciive Soghmumitatioyl @ithitliBeafExpo)

This paper does not delve deeply into Firebase integration, as the primary focus is to explore how Al
can assist dog owners. However, it is important to acknowledge that the database structure was
carefully considered and equally emptsasi during developmentThe Database is structured as

shown infigure 6.2 and the app successfully performs CRUD operations across various components
calling at services mentioned abaove

Root

<<collection>>
Food Data

<<document>>
Food Type

<<collection>>
Food List

<<document>>
Food ID

<<collection>>
Users

<<document>>
User ID

<<collection>>
Dogs

<<document>>
Dog ID

<<collection>>
Logs

<<document>>
Log ID

Figure 62 - Database schema diagramrfthe Pawfect Diet app showing the Firebase data model structure.

6.2.1 FrontEnd Development

Frontend development was pivotal in ensuring that Pawfect Diet is not only functional but also
Syzcz2eloftS (2 dzaSo wdddCuuctuelfatibtes & @adulad @praadehyoSly
development, where complex sections are broken down into manageable components. This
modularity simplifies creating reusable elements like buttons and input fields, and the inherent use
of Flexbox aids in responsive des{g§xpo)
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The project structure adheres to best developme Rty
practices, orgasing content within ax & Nolder conene
subdivided intosubfolders such a8 & O NB8 y &
& O 2 Y LJ2 yTBis/ofgdsation enhances R (text) -> setEmail(text)
maintainability and scalability, crucial for future — FETarem—"

enhancementsThe complete fronend source 5
code is available through the GitHub link in the

appendix.

text) => setPassword(text)

This streamlined approach to development,
coupled with strategic use afependencies,
ensures that Pawfect Diet effectively merges
technology with usecentric design, making Figure 63 - Example of Reusable Components
advanced Al features accessible and practical forConstructed in React Native while Developing
everyday pet care Pawfect Diet

6.3 App Architecture

The highlevel architecture of the Pawfect Diet app is desigteahtegrate various functionalities
seamlessly, leveraging both clobdsed and local resources. The architecture is divided into three
main layers: User Interface, Logic, and Data Storage.

1 User Interface This layer comprises the various screens @rdponents that the user
interacts with.

1 Logic This layer handles the business logic and integrates with Al and ML models.

9 Data StorageThis layer manages data persistence and retrieval using Firebase.

The system architecture diagrafigure 6.4 illustrates the interaction between the components:

1 User interfaces interact with Firebase for data storage and retrieval.
1 API calls to the GP35 Turbo model handle Al functionalities.
1 Local TensorFlow/Teachable Machine models process images for breed regogniti

The data flow within the Pawfect Diet app involves users interacting with the Ul to log in, create
profiles, update feeding logs, and upload images. Wgdraded images are processed locally by
TensorFlow/Teachable Machine models for breed recognitmal inputs related to dog profiles are

sent to the GP-B.5 Turbo model via API fBersonalisedliet suggestions. User data, including

profiles, logs, and health goals, is stored in Firestore, images are uploaded to Firebase Storage, and
authentication § managed by Firebase Authentication, with the app retrieving data from Firebase to
update the Ul and provide retiime feedback.
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Figure 64 - Pawfect DiefArchitectureDiagram
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6.4 Integration of Al

This section details thategration ofAl withthe GP¥3.5 Turbo model into the Pawfect Diet app,
enhancing its functionalities. It covers the configuration of the OpenAl API, techniques for
interacting with the Al, methods for handling responses, and addresses model limitattmapp
employs strategic methods such as precise prompt engineering, efficient response handling, and
supplementary manual calculations to ensure effective communication with the Al and maintain app
functionality and reliability. It also demonstrates héwgenerated features are seamlessly

integrated into the app's user interface.

6.4.1 API Configuration

The Pawfect Diet app interfaces with OpenAl's API through a secure and streamlined gigeess (

6.5). The API key is securely stored and accessed via environment variables to maintain security. The
integration involves two key functionfetchAlSuggestionsnd fetchVetAdvicewhich handle
communication with OpenAl's API by performing POST requestetifisgendpoints. Each request
includes headers with Contefltype set to application/json and authorisation token bearing the

OpenAl API key, ensuring secure and authenticated interacf@penAl)

The API requestg@customigd with parameters such as prompt for dietary suggestions and
messages for vet advice, along with settings tédmaperatureand max_tokendo control the Al's

creativity and response length. This finging ensures the responses are relevand dih the app's
needs. Robust error handling mechanisms are in place to log errors and inform users of any issues,
enhancing reliability and user experience.
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fetchAISuggestions

fetch

.stringify

Figure 65 - Sample code snippets demonstrating API calls to Agenfetching Al suggestions and vet advice using React Native

6.4.2 Interaction and Result

Interacting with Al in the Pawfect Diet app involves two key processes: prompt engineering and
response handling. These processes are tailored to fit the spkaifitionalities of the app,
particularly in the Feed Log and Vet Care features

The user request is converted into a
structured prompt that the Al can
interpret effectively

User

The Al response is formatted to
seamlessly integrate with the app's
workflow

Figure 66 - Diagram showing the process of user interaction with Al: converting user requests into structured prompts and
formatting Alresponses for the app's workflow.

Prompt engineering is essential for translating user inputs into a format that Al can effectively
process and respond to. This technique ensures that the Al understands the context and purpose of
the query, enabling it tgenerate relevant and actionable responga%VS, 2023)
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For generating daily meal plans and closing dailyilotfse Feed Log Scregprompts are structured
to request JSOffbrmatted responses from the Al. This format is chosefacilitate easy integration

and manipulation within the app's workfloBelow, an example demonstrates structuring a prompt
to generate a detailed daily meal plan for a dog in the specified JISON format. However, please note
that in a real scenario, farmation such as the dog's details should be dynamically incorporated into

a function.

Given the information about the dog, the available food and treats, and the available physicg
activities listed below, generate a daily meal plan as a JSON objedeygtifood’, 'treats’,
‘activities', 'work’, considering also any skibys as shown in the example below.

Dog Info:

- Name: Max

- Breed: German Shepherd

- Age: 5 years

- Gender: Male

- Is this dog a working/sporting dog? Yes
- Type of working/sportingService
- Current Weight: 30 kg

- Goal Weight: 28 kg

- Overall Goal: Weight loss

- Activity Level: High

- Goal Daily Calories: 1600 kcal

- Goal Daily Proteins: 140 g

- Goal Daily Carbs: 200 g

- Goal Daily Fat: 70 g

- Suggested meals per day: 3

List offood available:
- Brand A- Chicken Breast, Nutritional Info: (Protein: 25%, Carbs: 0%, Fat: 2%)
- Brand B- Turkey with Sweet Potatoes, Nutritional Info: (Protein: 20%, Carbs: 10%, Fat: 5%

List of treats available:
- Brand X Meat Sticks, Nutritionahfo: (Calories Per Piece: 30, Protein: 20%, Carbs: 50%, Fa

List of physical activities available: "Walking", "Running"”, "Fetch", "Swimming", "Agility Train

Example of output:

food: [{foodBrand: Brand A, foodName: Chicken Breast, note: Highiprobntent suitable for
weight loss}]

treats: [{treatBrand: Brand X, treatName: Meat Sticks, numberOfTreatsPerDay: 2}]
activities: [{name: Running, durationinMinutes: 30}, {name: Fetch, durationinMinutes: 20}]
work: [{workType: service, shiftLengthHougs:worklintensity: Light}]

Table 61 - Example of Prompt Engineering forZxiven Daily Meal Plan Generation

Upon receiving the response, the app parses the JSON string to convert it into a usable JavaScript
object. This is achieved using JSON.parse(), which transforms the string into an object that the app

can manipulate and display.
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[KVcl AL Response:

ligh Protein Beef & Vegetables”,
This food is also high in protein and will provide Tony with the energy he needs for his intense ac

Forthglade™,
"foodName" w with Sweet potatoes”,
"note”: "This food is high in protein and carbs, which will provide Tony with the necessary nutrients for his intense activity level.™

": 45, "name”: "Running"}, {"durationInMinutes”: 3@, "name": "Agility Tr ' P {"foodBr: "Tesc "foodName™: "Chicken Breast”,
E ct for helping Tony reach his gual l-Jeight and maintain a healthy muscle mass foodBrand "Pedigr " : "High Protein Bee Vegetables
5 Hi | i ide Tony with t Fi is i Y "} ‘oodBr ] d “fi key with Sweet potatoes”,
+ccr| is high in pr ctem R ¥ i with the nec
“numberGfTreatPerDa)
Competitions™}]}

Figure 67 - Code snippet showing the parsing ofg&herated JSON responses for dietary suggestions in the Pawfect Diet app

Once the Al response is formatted, essential data can be extracted from the JavaScript object for
display on thdront-end. Image 6.8 below illustrates the user interface showcasing tiaeivdn
features, including the daily laand feedbaclgenerated by the Al. This information is presented in a
userfriendly and easily understandable format, providing valuablghts and feedback to the user

13:08 1208

Feed Log <} - Feed Log

Tony

Circuit Breaker of Hearts

Calories Remaining Calories Remaining Calories Remaining
2112 - 2328 - 15 + 231 = O 212 - 2328 - 15 + 231 = 0 2112 - 2328 - 15 + 231 = 0O
Goal Meals  Treats  Bumed  Remaining Goal Meals  Treats  Bumed  Remaining Gaal Meals  Treats  Bumed  Remaining 2024-05-14
Treats
Generate Daily Log with Al Generate Daily Log with Al * * *
Meals Beef Bones Meals
Orlando, qty:2
Divida the food in 3 or & meals per day
Meat Sticks x
High Protein Beef & Vegetables @ % Beta, gty 1 i The Al Says... :
Pedigree, 216g F This food is high in carbs and can provide
i car ro: ! Today's feed log for Tony shows some positive
salman Fillet @ % ¢ energyfor thedog'sintense activities. ' aspects, but there is room for improvement. While
Oeado . 1 thetotal calories consumed from meals and treats
Ocado, 3889 i @ areslightly higher than the goal, the remaining
N .. 1 calories are at 0. This means that Tony may not be
Brown Rice @ % Activities t » getting enough nutrients tosupport his weight gain

goal. Additionally, the balance of nutrients from the
meals and treats is not ideal, as the prateinand fat
percentages are lower than the goal. This could be
improved by incarporating more high-protein and
high-fat options into Tony's meals. The amount

Tilda, 597g C—
i Exercise keeps your dog healthyand happy!
Add Food . Add Food
Running b4

Duration: minutes, cafories burned: 126 of physical and work activities recorded is also
undefined, sa it is unclear if Tony is getting enough
Treats Agility Training x Treats exercise ta support his intense activity level, Overall,
Duration: minutes, calories burned: 105 while there are some good choicesin the feed log,
- i . . e ) A there is room far improvement in terms of meeting
Beef Bones ® Beef Bones

Close
oy

e ol Sl AaSete AT T ) T Wl W™ e T
{ ol O

Figure 68 - Screenshot sequence displaying the Feed Log interface in the Pawfect Diet app. The screens illustrate how the
app presents daily nutritional tracking, includingg&herated meatecommendations and feedback.

In the Vet Care feature, prompt engineering adopts a conversational approach, designed to mimic
reaktime veterinary consultations. The Al is informed of the dog's health goals, basic profile
information, and any relevant deila from ongoing daily logs. This setup allows the Al to generate
responses in natural language, creating a more authentic and interactive user experience
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You are Vet BOT, an Al designed to behave like a vet and give advice based on the dog's p
health goals, and daily intake information provided below. Answer the user's queries natural
concisely, using the specific information when relevant.

Table 62 - Example of Prompt Engineering et Care Chat

To ensure cotinuity and relevance, the system meticulously stores conversation histories, enabling
the Al to access past interactions and provide contextually relevant responses. This is essential for
simulating realistic veterinary consultations where continuitynddimation is crucial.

The system manages user inputs by recording each new message into the conversation history,
which the Al uses to generate appropriate responses. The backend code processes these inputs,
ensuring accurate recording and dynangtdoring of the Al's responses to maintain an ongoing
dialogue. This method seamlessly integrates the Al's responses back into the chat interface, allowing
users to experience a fluid conversation similar to interacting with a human vet.

fetchvetAdvice (upc tionHistory);

and .tostring .substring

iResponse },

Figure 69 - Code snippet showing conversation history management in the Vet Care feature, detailing how user messages
are processed and Al responses integrated

In addition to simulating regime consultations, the Vet
Care feature of the app includes an advanced capability
that utilises Natural Language Processing (NLP) techniq
to detectspecific changes mentioned by users during the
conversations. For instance, when users mention update
about their dog's weight, the system recoggs these
statements using a series of regular expressidigsire
6.10) This detection triggers a promasking the user if
they wish to update their dog's profile with the new

weight. This feature not only enhances user interaction blFlgure 610- Code snippet demonstrating the usie
regular expressions to detect ugeported changes
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also ensures that the dog's health information remains current, which is critical for providing
accurate health advicéC. Roe, 2017)

The screenshots below illustrate the practical application of the Vet Care features, showcasing how
user interactions and Al responses are seamlessly integrated into the app's interface.

1316 1208 = e il (@ 1816 1208

Vet Care Chat Vet Care Chat

1319 1263
Vet Care Chat

INCOTpOrate e CRIcKen Ino

his averall daily nutritional
goals and portion sizes to Tony's current is 25kg.
maintain a balanced diet. This informati sential
Em for managing portion
sizes, and overall nutritional
needs to support his health
and well-being as a working
dog.

What is my dog's weight?

178 PM

Tony's current weight is 25kg.
This information is essential
for managing his diet, pertion

maintain ifestyle
Hello! How can ¥ as a working dog involved
with your dog to in athletic and agility

competitions.

Update weight to 29kg

175 P

«  Doyouwant to update the
J weightto29 kg?
ion
sizes, and overall nutritional
plan to support his health and
, 211.2g of carbs, d el energy needs as a working
7g of fat, divided ic dog.
into : per day. This dogs, potenti din 119 R
provides him with the energy stomach upsi
and nutrients he needs to d blood
maintain his active lifestyle evere he;
as a working dog involved i C
in athletic and agility foods containing onions or

competitions. onion powders.

18P0 176 P

Figure 611 - Screenshots showcasing the Vet Care Chat interface

This section has demonstrated the effective integration of Al within the Pawfect Diet app, detailing
the transformation of user inputs into actionable Al responses and their presentatibibe 8fill in

early stages and subject to further refinement, these functionalities exemplify the potential of Al
driven features to assist dog owners in managing their pets' nutrition comprehensively. It also
illustrates the fulfilment of several functi@hand norfunctional requirements outlined in the

project, further discussed in Tables 5.1 and 5.2, which highlight the specific requirements achieved
through these implementations

6.5 Calculation of Calories and Health Goals

As highlighted in the methardogy chapter, due to limitations of the GBT5 model, calorie

calculations and health goal assessments for the Pawfect Diet app are currently performed manually.
This approach involves using established veterinary nutritional formulas, ensuring thoelite |t

the data. However, manual entry is tintensuming and lacks scalability, reason why the current

state of the app is designed specifically for Jack Russell Terriers and German Shepherds to
demonstrate its capabilities effectively. Future develomisewill focus on automating these

processes to enhance efficiency and broaden the scope.

The primary method for calculating a dog's daily caloric needs is the Resting Energy Requirement
(RER), which is based on the dog's weight. The RER formula isagmbgied in veterinary nutrition

and serves as a foundational element for calculating the Maintenance Energy Requirement (MER) by
applying appropriate factor@/. Pedrinelli et al., 2019)
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RER (kcal/day) = 70 x (body weightgifi "

Table 63 - Resting Energy Requirement (RER) Formula
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The MER is then adjusted based on factors such as age, activity level, and health status, providing a
comprehensive measure for each dog's daily energy nddelslth goals are tailored according to
each dog's specific dietary needs and fithess objectives, ensuring pessdreatid accurate

MER Factors

Neutered adult 1.6
Intact adult 1.8
Inactive 12~14
Weight loss 1

MER = RER X MER Factors

e.g. Aninactive adult 10kg dog

374 (RER) X 1.3 (Factor) = 486 kcal
A daily calorie intake for 10kg dog

is about 486 kcal

recommendations
% Calculating MER for Dog %
Weight(kg) RER(kcal) Weight(kg) RER(kcal)
1 70 21 687
2 118 22 711
3 160 23 735
4 198 24 759
5 234 25 783
6 268 26 806
7 301 27 829
8 333 28 852
9 363 29 875
10 374 30 897
11 423 31 920
12 451 32 942
13 479 33 964
14 507 34 986
15 534 35 1,007
16 560 36 1,029
i 7f 586 37 1,050
18 612 38 1,071
19 637 39 1,092
20 662 40 1,113

*The list above is rounded to the nearest whole number

* RER(kcal)= 70 x weight (kg)®7

*Calculate RER with ideal weight for weight loss dog

Figure 612 - Table illustrating the calculation of Maintenance Energy Remeénts (MER) for dogs based on weight and
activity level

6.6 Breed Recognition Development

The breed recognition feature in the Pawfect Diet appsgii D2 2 3f SQa

¢Sl OKFot S

model development, enabling rapid setup and testing of machine legreépabilities. The model

was trained using a comprehensive dataset from Tsinghua UnivésiBou et al., 2020\While the
primary focus of the app is on just two breeds as previously mentioned, the model was trained using
several breeds to fully test the capabilities of this tdedr training, the model was configured with

50 epochs, a batch size of 16, and a learning rate of 0.001. After training, the model is exported into

al
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TensorFlow.jgompatible filesmodel.jsonweights.bin andmetadata.json ensuring seamless
integration and operation within the app

Preview T ExportM
German Shepherd

152 Image Samples

o = UEBRRRY

Golden Retriever

Training

Model Trained

134 Image Samples

o = WNEEIRIEE o
sbomnl S vioeg w" i = Aﬁ \
satchsize: 16 [l

Jack Russell Terrier Learning Rate:

ocot B
201 Image Samples

o c EERBERE .

nder the hood Output

Pomeranian

219 Image Samples

o - BEEEEHGE

Figure 613 - Teachable Machine interface displaying the training setup and results for a dog breed recognition model.

The React Native component integrates
TensorFlow.jfo load and run the model on the
device:

[ o ] = useState

useEffect(

f  Model LoadingTensorFlow's " e
. = tf.loadLa
tf|0adLayerSMOd61nethOd IS USEd tO read bundleResourceI0(modellse

the model files from local storage, ensuringjEstRra
the model is ready for predictions without IS
serve fetches. Laadhod=l 0

1 Image ProcessindJseruploaded photos e
are processed into tensors using model
TensorFlow's image processing functions
and fed into the model.

9 Prediction and DisplayThe model outputs
breed probabilities, which are processed to
display the most likely breed. The top
predictions are shown to the user, providing
insights into their dog's breed :
characteristics.

predictImage(imageUrl) {

nageData));

.data();

Figure 614 - Code snippet demonstrating TensorFlow model
loading and image rediction in the Breed Recognition feature o
the Pawfect Diet app

This integration of TensorFlow.js within the Reldative app enables rediime, ondevice breed
recognition, offering users quick and reliable results directly on their mobile devices.
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0:30 1208

o Breed Recognition e Breed Recognition Breed Recognition

Help us identify your dog's breed Breed Identification Result

Use the button below to upload a photo of
your dog. Make sure to do not choose images

that are too dark and make sure the full body German Shepherd 100.00%
of your dog is visible.
Chihuahua 0.00%
Golden Retriever 0.00%

It appears your furry friend shares
strong traits of a German Shepherd.

Feeding your dog with a diet tailored
fora German Shepherd should be
save. However, we reccomend to ask
your vet for more accurate information
about your dog's breed.

The system is analysing the breed...

This process might take a while

Please do not close the App or leave this page
until the analysis is complete If you are unhappy with the result, please try
again with a different photo.

lagree

TryAgain

Analyze Breed

Cancel

Cancel

Figure 615- Screenshots illustrating the Breed Recognition feature in the Pawfectfpiefram photo upload to the
analysis results display

6.7 Testing

Pawfect Diet underwent two types of testing: Unit Testing and Usability Testing (or User Acceptance
Testing). This section outlines the approach and results of each test, highlighting@nsy wsual
bugs, and user feedback.

Please note that, &fore conducting these tests, the application was thoroughly reviewed to ensure
it was featurecomplete. However, a visual bug was identified in the calorie trackers of the
Dashboard and Feed Logesens, where the numbers temporarily display as NaN before correcting
themselvesDue to time constraints, this issue was not resolved but is planned for future
investigation.

6.7.1 Unit Testing

Unit testing for Pawfect Diet was conducted using Jestidaly-adopted testing framework for
JavaScript applications. Jest is known for its simplicity, ease of setup, and powerful features like
snapshot testing, parallel test execution, and extensive
mocking capabilities. These attributes make Jest particulal

Generate Dailv Log with Al

suitable for testing React Native applications, ensuring Ops! The Al made a mistake!!!
rellgple gnd maintainable code.by a}Jtomatlng the The Almare s mistkein generating
verification of component functionality and lodigest Js, the best diet for the dog. Thisis an
experimental version of the app, so
2024) mistakes can happen. PLEASE TRY AGAIN

During unit testing, only one error was identified: In the Fe
[23 FSIF{ddaNBX ¢6KSy GKS dzaSN
l'LéX GKS 2 LIS Nhilst Xhsyssu@i©® Ol a A 2
intermittent. Upon investigation, it was determined that the Figure 616- Error nessage displayed in the
problem stems from how the Firebase call is handled in thep, et piet app when there is an issue in
specific function, rather than an issue with the Al service generating a daily log for a dog

Chicken Breast ® %
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itself. Currently, this error is mitigated by notifgithe user of the failure and inviting them to try

again. Further investigation and a permanent fix for this issue are planned for future development.

Below igable displayindew outcomes of theunit test results

ID Component | Test Expected Actual Outcome | Status Notes
Description Outcome
001 | Login User login with | Successfully log{ Successfully logs| Pass
correct in the user. in the user.
credentials.
002 | Sign Up User Successfully Successfully Pass
registration registers a new | registers a new
with valid data. | user. user.
003 | Dog Profile | Create a new | Successfully Successfully Pass
Creation dog profile with | creates and creates and
required stores the dog | stores the dog
information. profile. profile.
004 | Breed Identify dog Correct breed Correct breed Pass
Recognition | breed from identification. identification
uploaded consistently.
photo.
005 | Feed Log Al| Generate Daily | Successfully Occasionally fails| Occasionally Error due to
Generated | Log with Al on | generate and to generate the | Fails Firebase
Log button press. display the daily| daily log. call
log. handling.
User
notified to
retry.
006 | Feed Log Al| Generate Successfully Successfully Pass
Generated | dietary generates generates dietary
Feedback | feedback based dietary feedback.
on daily log feedback.
with Al.
007 | Vet Care Process user | Al generates Al generates Pass
Chat inputs and accurate accurate
generate Al responses base( responses
responses in on input. consistently.
reaktime.
008 | Switch Dog | Switch Correctly switch| Correctly Pass
Profile between to and display | switches to and
multiple dog the selected displays the
profiles. profile. selected profile.

Table 64 - Part of theUnit Test Results for tHeawfect Diet App

6.7.2 Usability Testing

Usability testing involved 22 participants, primarily ageeB25evaluating the user experience and

Al features of Pawfect Diet. Participants, mostly new to pet diet apps but familiar with Al services,
completed taks such as creating dog profiles, navigating the dashboard, and using the Vet Care
OKIFi®d ¢KS& ¢6SNB AYyF2N¥SR 2F GKS | LIIQ&a Odz2NNBy i

T 2
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breeds and asked to create profiles for various dog types, including female, and working dogs,
to ensure comprehensive feature testing (see T&kfor a complete list of tasks).

Task Description

Number

1 Navigate from login to sign up

2 Create an account with email and password

3 Create a dog profile (enter bagletails, health info, select food preferences, insert profile
picture)

4 While creating the profile, use Breed Recognition (upload photo, get analysis and move b
the dog profile creation stage)

5 Visit the dashboard (note: participants were inforchthis is just a fronend display)

6 Visit Health Goals (from dashboard or navigating in More Menu first and then Health Goal

7 Navigate to the feed log

8 Manually insert food, treats, activities, and work logs

9 Check out calorie trackéWisible in dashboard and Feed Log)

10 Delete logs

11 Generate a daily log with Al

12 /248 GKS RIAf&d 23 ONBOSAQS !'LQa FTSSRol

13 Navigate between different dates in feed logs and try to repeat the process

14 Navigate to Vet Care

15 Use thechat function (say anything to test Al responses)

16 Tell the Al in the chat that your dog's weight has changed

17 Accept the changes when prompted

18 Navigate again to Health Goals

19 Navigate to Switch Dog Profile

20 Optionally, createanother dog profile with different values

22 Log out

23 Log in again to test the login functionality

Table 65 - List of Tasks Given to Participants During Usability Test

Overall, participants found the app easy to navigate, with all rating it as easy or very easy. While
most found the profile creation straightforward, a few notednfusionswith the food selection
process. Satisfaction was high for the calorie trackerfard log, with 73% and 77% approval,
respectively. The Adenerated daily log was considered useful by 77% of users, and the Vet Care
chat was rated good or excellent by 91%.
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7. How satisfied are you with the calorie tracker feature (Dashboard and Feed Log)?

Maore Details 4J Insights
@ Ve sstisfied 7
. Somewhat satisfied 9

@ Neither satisfied nor dissatisfied 6

@ Somewhat dissatisfied 0

@ Very dissatisfied 0

8. How satisfied are you with the Feed Log feature?

More Details it Insights
@ very satisfied 3
@ Somewhat satisfied 9

@ Neither satisfied nor dissatisfied 4

. Somewhat dissatisfied 1

@ Very dissatisfied 0

9. How useful did you find the Al-generated daily log?

More Details £ Insights

. Extremely useful 6
@ Somewhat useful 1
@ Neutral 4
@ Somewhat not useful 1
. Extremely not useful 0

Figure 617 - User Satisfaction and Utility Ratimfpr Key Features in Pawfect Diet App

Trust in the Al was mixed; 55% trusted its recommendations, 36%uwnerxtain, and 9% did not

GNHza i Al ¢KS SG /I NB OKIGQa RSGSOGA2Yy TSI (dzNB
feedback highlighted Al suggestions, ease of use, and comprehensive features. Suggestions for
improvement included more accurate oak tracking, simpler food selection, and options for

reporting sickness, which were common themes in epaded responses.

11. Do you trust the Al's recommendations? 12. How useful did you find the detection feature for updates within Vet Care?

Meor ils i Insights More Details {F Insights

@ Exremely useful 9
@ e 12 . Somewhat useful 8
@ o 2 . Neutral 5

@ Maybe 8 4 @ Somewhat not useful 0
. Extremely not useful 4]
Figure 618- Survey Responses on Trust in Al Recommendations and Utility of Detection Feature in Vet Care

Overall, the usability testing indicated strong potential for Pawfect Diet, with participants rating the
overall concept positivelyachieving an average rating of 4.27 out of 5. Furthermore, 77% of
participants expressed a willingness to use the app regularly for managing their dog's diet,
suggesting a favourable reception and a promising future for the application. The feedbatiedbta
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from this usability testing will be instrumental in guiding future developments, ensuring that the app
continues to evolve in alignment with user needs and preferences.

6.8 Summary

The chapter concludes by sumnsig the outcomes of the implementatiophase, underscoring

the successful incorporation of Al to enhance user interaction and backend architecture designed for
scalable data management. It reflects on the strategic use of React Native and various libraries that
facilitated the creation of ayhamic and responsive user interface. The chapter also revisits the

testing stages that verified the app's performance, highlighting the key issues identified and the
aidsSLa G 1Sy G2 I RRNBada (KSYd ¢KS Ayi(i®doasoAzy 2F
showcased the potential for future enhancements and expansions in serving a broader demographic.
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7.1 Chapter Overview

This chapter provides a comprehensive evaluation of the research findings, discusses the

implications of the study, and concludes with insights on the potential impact and future directions

for the Pawfect Diet app. fiynthesigs the results from previous chapters to assess the
STFTFSOGAOPSYySaa 2F GKS FLIJ Ay YSSliAy3a G4KS LINRB2SOiC
posed at the outset. Additionally, this chapter identifies the limitasi@mcountered during the

study and suggests areas for future research and development to enhance the app's capabilities and

user experience.

7.2 Discussion

7.2.1 Effectiveness of AGenerated Dietary Recommendations

The Pawfect Diet app successfully integs Al technologies to offéersonalisedlietary
recommendations tailored to individual dogs. Theg@herated daily logs and the Vet Care chat
feature demonstrate the potential of Al to provide accurate and brspdcific nutrition plans,
addressing théirst research question. Survey results from dog owners indicate a high level of
satisfaction with thePersonalisedliet plans and calorie tracking features, highlighting the app's
effectiveness in delivering precise and tailored nutritional advice. Hewy¢we mixed trust levels
among users suggest a need for continuous improvement in Al accuracy and reliability to enhance
user confidence.

7.2.2 Integration Challenges and Solutions

Integrating Al with user input for precise canine diet trackinged several challenges, particularly

in ensuring the accuracy and reliability ofgeinerated recommendations. The iterative agile
development approach, combined with extensive user feedback, helped address these challenges by
refining the Al functiondiies and enhancing the user interface. The hybrid approach of combining
manual calculations with Ajenerated suggestions mitigated some of the limitations of the Al

model, ensuring more accurate and reliable health goal and calorie calculations. Thuacppr

effectively answered the second research question by demonstrating a practical solution to
integrating Al in a useriendly and accurate manner.

7.2.3 User Trust and Reliability Measures

The study reveals a generally positive perception of Al amoggd/ners, with a majority

expressing trust in the Adriven recommendations provided by the Pawfect Diet app. However,
concerns about the accuracy and breggkecificcustomigtion of Al recommendations were noted,
particularly among veterinarians. To emtte trust and ensure the reliability of Al recommendations,

the app incorporates features like detailed feedback on daily logs and dynamic profile updates based
on user interactions. These measures address the third research question by providing trangpare
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7.2.4 Design Principles and User Interface Features

The design and development of Pawfect Diet were guided by key design principles and user interface
features aimed at creating an intuitive and engaging user egpee. The app's usédriendly
interfaceensures a seamless interaction for users, effectively answering the fourth research

guestion. Feedback from usability testing confirmed that the design elements, such as the intuitive
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navigation and interactive Vet Care chat, significantly enhance usegentent and satisfaction,
aligning with the app's goal of providing a usentric solution for canine dietary management.

7.3 Limitations

Despite the successful development and positive reception of the Pawfect Diet app, several
limitations were identifie: the Al model initially faced challenges in accurately calculating health
goals and calorie needs, underscoring the need for refinement and the integration of more advanced
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applicability to other breeds, highlighting the necessity for future expansion to accommodate a
broader range of dog breeds; and the reliance on manually imported food data indicates a need for
integrating a comprehensive public databasestdhance the app's food options and user
convenience. These constraints were addressed with the aim of creating a demonstestn

product.

7.4 Future Research and Development

To further enhance the Pawfect Diet app and address its limitations, seregs for future
research and development are proposed:

1 Advanced Al IntegrationFuture work should explore integrating more advanced Al models
from newer platforms to improve the accuracy and reliability of health goal and calorie
calculations. Additiondl, the development of a specisdid Al tailored specifically for canine
nutrition management could be considered.
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to include a wider range of breeds, thereby enhghai G KS I LILIQ& | LILIX A OF 6 A f |

broader user base.
1 Comprehensive Food Databasktegrating a public food database is essential to provide
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functionality and userxperience.

1 Enhanced User Feedback MechanisbBgveloping more sophisticated feedback
mechanisms to continuously gather and incorporate user feedback is crucial. This will ensure
the app evolves in line with user needs and technological advancements.

1 Develgpment of New Featureslt is planned to add features such as reminders, community
driven functionalities to transform the app into a social network, and the integration of real
veterinarians for consultations. Additionally, adapting food logs based ontexpo
sicknesses, implementing functionalities to save favourite foods and recipes, and integrating
barcode scanning for commercial food products are all included in future development plans
to significantly enhance user convenience and app usability.

7.6 nclusion of Thesis

The development of the Pawfect Diet app signifies a transformative advancement in the application
of Artificial Intelligence to enhance canine dietary management. This dissertation has meticulously
documented the creation of an innovaé Atdriven mobile application designed to offer
Personalisedbreedspecific dietary recommendations, tailored to meet the unique nutritional needs
of individual dogs. By leveragingpdernAl technologiessuch asGPT3.5 Turbomodel, the app
effectivelybridges the gap between sophisticated technology and practical pet care solutions.
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engaging experience for dog owners. Key features, suchgang&rated dailjogs, interactive Vet
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effectiveness in delivering precise, tadd nutritional advice, thereby addressing the diverse needs

of its users. These capabilities align with current researsphasigg the importance of

Personalisedutrition in improving pet health outcomes, as noted by Hoummady €tak2)and

Kazimierska & Bi¢2020)

Despite the successful implementation and favourable reception, the study acknowledges certain
limitations, including the initial focus on a limited rangeboéeds and the reliance on a manually
imported food database. These constraints underscore the need for future enhancements.
Moreover, it is considered to expand the application capabilities with the development of many
extra features.

The potential impacbf Pawfect Diet extends beyond technological innovation, aiming to

significantly improve canine healthandwallS A y 3@ ¢ KS | LJIJQa | oAfAde G2 LI
grounded,Personalisedlietary recommendations addresses a critical need highlighted byestud

such as Wainwright et 2022) whichemphasig the gap in reliable, accessible dietary guidance for

pet owners. By empowering dog owners with precise nutritional insights, Pawfect Diet contributes

to more nformed and effective pet care practices, ultimately enhancing the quality of life for dogs.
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offering a scalable and impactful solution for modern caniraty management. The app not only

addresses a significant gap in the market but also sets a benchmark for integrating Al technologies in
practical applications, promoting healthier, more balanced diets for dogs. This project lays a robust
foundation for fiture advancements in Al applications in pet care, fostering greater acceptance and

trust in Akdriven solutions among consumers and professionals alike. Continued innovation and

usercentric enhancements will be essential in establishing Pawfect Digleasliag tool in the field

of Akdriven pet care, ultimately contributing to improved health and wasing for dogs and greater

satisfaction for their owners.
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Appendix A

App Screenshots

This section includes screenshots of the application taken frynphone during testing.
Additionally, a video presentation of the app is available on YouTube, accessible through the
following link
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Login to your account
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B Email

a Password Show

LOGIN —>

Forgot Password?
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G Login with Google

Don't have an accountyet? Join PawfectDiet!

Figure Al-Login
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Join PawfectDiet!

Let's start your journey to
happier, healthier companion...

R Username
B Email

a Password Show
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* Must include a uppercase letter
* Must include a number

+ Must include a special character

a Repeat Password Show
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3 Sign Up with Google

Already amember? Login to your account!

Figure Al - Sign Up Part 1
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o Let's Meet Your Furry Friend

Basic Details

Start by sharing the basic about your furry
friend.

Dog's Name

Why do we need these info?
We know it's a lot, but the more

information you give us, the more the Al
will be accurate!

When was your dog born?

m
| &% SelectDate

What is your dog gender?

O Male O Female Q

Figure A4 - Create Dog Profile Part 1

Page| 58

oe

e Let's Meet Your Furry Friend

Basic Details

Start by sharing the basic about your furry
friend.

Dog's Name

E® Rocky

Breed

@ Jack Russell Terrier

Not sure? Use the Breed Recognition

When was your dog born?

M FriMar132020

What is your dog gender?

@ Male O Female @

Figure A5 - Create Dog Profile Pa2t
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e Let's Meet Your Furry Friend

Health & Lifestyle

Tell us about the general health and daily
activities of Rocky

Is Rocky a working/sporting dog?

@ Yes O No

Type of working/sporting dog

Athletic and Agility Competitions

Other Activities

@ Running

Activity Level

Intense

Weight

Fiaure A6 - Create Doa Profile Past

[ 1]

o Let's Meet Your Furry Friend

Is Rocky currently taking any regular
medication?

Not Under Regular Medication

Are there any Major Health Changes
that we should know about?

@ Yes O No

o Please specify

Is Rocky allergic to something?

@ Yes O No

8 Enter allergy

Is Rocky Neutered?

@ Yes O No

Figure A7 - Create Dog Profile Part 4
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Flea and Tick Preventatives
Heartworm Preventatives
Anti-inflammatory Medications
Allergy Medications
Anxiety Medications
Thyroid Medications

Worm Treatment

Not Under Regular Medication

Figure A8 - Create Dog Profile Pat
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e Let's Meet Your Furry Friend

O Yes @ No

Is Rocky allergic to something?
O Yes @ No

Is Rocky Spayed?
O Yes @ No

Is Rocky Pregnant?

@ Yes O No

Duration of Pregnancy

Months > 0 Weeks > 0

Is Rocky Breastfeeding?

@ Yes O No

Figure A9 - Create Dog Profile Pat
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c Let's Meet Your Furry Friend

Let's Tailor Rocky's Diet!

In this step, we'll gather some details about
the current diet of Rocky to help us tailor
nutrition and meal recommendations.

Which commercial dog foods does
Rocky enjoy?

Add Commercial Food

What human foods do you share with
Rocky?

Add Homemade Food

What treats do you give to Rocky?

Add Treats

Would you like to explore new option or

stick with iour selection?

Figure A10- Create Dog Profile Part
6
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o Let's Meet Your Furry Friend

Search for food ‘

4

Manual Entry

Forthglade - Chicken Delight m

Purina ONE - True Instinct m
Turkey & Lentils Stew

Orlando - Salmon & Chicken
Recipe Pate m

Pedigree - Beef Recipe Stew m

Beta - Venison and Pork m

lams ProActive Health
- Chicken & Rice Recipe m

Kibble
stickwith iour selection?

Figure A11- Create Dog Profile Part
-
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o Let's Meet Your Furry Friend

Go Back

Brand: Beta

Name: Meat Sticks

Product Macros

(100g)

Proteins 24g
Carbohydrates 15g
Fat 6g

NaN Calories
(For 100g of product)

Figure A6 - Create Dog Profile Pait
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o Let's Meet Your Furry Friend

o
=

Ocado - Salmon Fillet X) Tilda - Brown Rice X)

Tesco - Chicken Breast X

What treats do you give to Rocky?

Add Treats

Pedigree - Beef Mini Rolls X

Orlando - Salmon treats X

o=

Pedigree - Mini Bites - Chicken and Peanut Butter X)

Would you like to explore new option or
stick with your selection?

O Yes, 1 would like to explore new options

@ No, | want to stick wiht my selection

Figure A9 - Create Dog Profile Padt
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o Let's Meet Your Furry Friend

Almost Done!l!

Personalise Rocky's profile.

Add a profile picture

(9.9\

Give Rocky a Tagline
(0 The Treats Detective @

Preview

Rocky

The Treats Detective

Figure A7 - Create Dog Profile Part
10
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e Let's Meet Your Furry Friend

Personalise Rocky's profile.

Add a profile picture

Give Rocky a Tagline
(O Captain of the Chew Toy C.’))

Preview

Rocky

Captain of the Chew Toy

Figure A8 - Create Dog Profile Part
11
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Calories Summary

P Goal e FoOd
660 =,

ITreats O Burned
0 oy 0

660 Calories Remaining

X

Quick Entries

Add Food Add Treats

0 Entries 0 Entries
+

. 3

Add Activities

Dashboard
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a

Quick Entries

Add Food Add Treats

0 Entries 0 Entries
+

0 e

Add Activities
0 Entries

L

OR

Trust Al

Find out more

Weight Monitoring

@Starting Weight: 34~ ®@Goal Weight: 34

-
Em
Dashboard

Fiaure A17 - Dashboard Par2

a

0 Entries 0 Entries

+ +

® C

@ ©

Add Activities

Coming Soon

This section is under development.

Find out more
Weight Monitoring
@®Starting Weight: 34 @Goal Weight: 34
35.6
352

Dashboard

a

Weight Monitoring
@Starting Weight:34 ~ @Goal Weight: 34
356 ®
e
352 Y
o e 0 e
348 °
°
344 @
34.0 ®

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Add New Weight

&£ pid you know?

Be patient and consistent with training.
German Shepherds are eager to learn but
require clear and consistent guidance.

Dashboard

Figure A19- Dashboard Part 4

Discover
: Sync Other
Dog Recipes 4
Apps
Nutritious )
meals for your Cornb\.ne your
dog’s health. favorite pet
apps.
Trainin Vets Near
& You
Pro tips for "
behavior and Book
skills. appointments

with local vets.

0 a&

Friends

Dashboard

Fiaure A20- Dashboard Parb

Calories Summary
P Goal e FoOd
ss0 =gy

I Treats Burned
20 oy 291

Calories Remaining

2l o

View Feed Log

Quick Entries

Add Food Add Treats

0 Entries 0 Entries

Dashboard

Fiaure A21- Dashboard Part 6
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Feed Log

Calories Summary

Goal st FoOd
660 931

Treats Burned
270 ¥ 291

Calories Remaini

.o

View Feed Log

Quick Entries

Add Food

Add Treats
0 Entries 0 Entries

. .

Add Activities

Dashboard

Figure A12- Dashboard Part

Calories Remaining
660 - 0 - 0 + 0 = 660

Goal Meals Treats Burned Remaining

Generate Da g with Al
Meals
No meals recorded
Add Food
Treats
No treats recorded.
Activities

No activities recorded.

s

Feed Log

Calories Remaining

660 - 0 - 0 + 0 = 660
Goal Meals Treats Burned Remaining
Activities

No activities recorded.

Add Activity

Work: Athletic and Agility Competitions —

0 o0

00:00:00

0

Calories Burned: 0

Close Daily Log —>

Feed Log

Fiaure A24- Feed Loa Pag&
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Feed Log

a Search for food

L h
NN

Scan ltem

Manual Entry

Forthglade - Chicken Delight

Purina ONE - True Instinct
Turkey & Lentils Stew

Orlando - Salmon & Chicken
Recipe Pate

Pedigree - Beef Recipe Stew

Calories: 75

Add Food

Feed Log

Figure A25- Feed Log Pag

TE

Feed Log

Calories Remaining
660 - 691 - 20 + 51 = 0

Goal Meals Treats Burned Remaining

Generate Daily Log with Al

Meals

' Divide the food in 2 meals per day

Chicken Breast ® %

Tesco, 1929

Chicken & Rice Recipe Kibble OF 4

lams ProActive Health, 96g

Add Food

Treats

3': Keep the treats for playing and training time

Mini Bites - Chicken and Peanut Butter b 4
Pedigree, qty:2

Salmon treats X

oo

Feed Log

Fiaure A26 - Feed Loa Pak

ra

Feed Log

Calories Remaining
660 - 931 - 270 + 291 = -250

Goal Meals Treats Burned Remaining

Generate Daily wi

Meals
Chicken Breast OF 4
Tesco, 192g
Chicken & Rice Recipe Kibble @ b 4
lams ProActive Health, 96g
True Instinct Turkey & Lentils Stew @ X
Purina ONE, 150g
Chicken Delight OF 4
Forthglade, 10g

Add Food
Treats

Feed Log

Figure A27-Feed Log Pag
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Feed Log

Calories Remaining
594 - 931 - 270 + 291 = -316

Goal Meals Treats Burned Remaining

Duration: minutes, calories burned: 36

Agility Training b 4

Duration: minutes, calories burned: 15
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3 e

Add Activity
Please Wait
The Al is creating the daily log result for Rocky

v 9
05:00:00

0

Calories Burned: 240

Feed Log

Figure A28- Feed Log Pag
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Rocky .

Cdptain of the Chew Toy

2024-05-14- -

2343

Today's feed log shows some areas for improvement
in order to better align with Rocky's health goals.
While the remaining calories are within the goal
range, the amount of calories consumed from meals
and treats is slightly over the recommended amount.
Additionally, the balance of nutrients from meals
and treats is not ideal, with a higher percentage of
calories coming from carbs rather than protein. To
better support Rocky's weight loss goals, it may

be beneficial to decrease the amount of treats and
increase the amount of lean protein in his meals. The
amount of physical and work activities is sufficient,
but it may be beneficial to incorporate more intense
activities such as running or agility training to help
burn more calories and support weight loss. Overall,
itisimportant to make small adjustments to the
daily feed login order to better align with Rocky's
health goals and support his weight loss journey.

Fiaure A29- Feed Loa Pait

(1]

Vet Care Chat

Hello! How can | assist you

with your dog today?
5

Vet Care

Figure A30¢ Vet Care Part 1

(1]
Vet Care Chat

proviae assistance on owmner
topics. If you have any
questions related to your
dog's health, nutrition, or care,
feel free to ask, and I'd be
happy to help!

M

No, it's not recommended to
feed your dog garlic. Garlic,
along with other Allium
species such as onions, leeks,
and chives, can be toxic to
dogs and may lead to serious
health issues, including
damage to the red blood cells,
anemia, and gastrointestinal
problems. It's best to avoid
giving any foods containing
garlic to ensure your dog's
well-being. If you're looking for
safe and healthy alternatives,
there are various dog-friendly
treats and foods available
that are both nutritious and
enjoyable for your pet.

16:41 120: @@
Vet Care Chat

Happy W neip:

No, it's not recommended to
feed your dog garlic. Garlic,
along with other Allium
species such as onions, leeks,
and chives, can be toxic to
dogs and may lead to serious

Do you want to update the
weight to 9 kg?

Yes

3/ C I

Update my dog weight to 9l
4:41 PM

®

Vet Care

@
Vet Care Chat

Update my dog weight to 9kg

4:41PM

Rocky's updated weight at 9kg
suggests that his nutritional
needs and meal portions
may need adjustment to
support his well-being.

With the increased weight,
it's important to ensure

that his diet aligns with his
new weight to maintain his
health and energy levels.
Adjusting his daily caloric
intake and monitoring his
weight regularly are essential
steps to support his overall
well-being. If you have any
specific questions or need
further guidance on adjusting
his diet, feel free to ask for
more tailored advice.

PM

Ok, | am updating Rocky's
weight to 9 kg.

The weight has been updated
successfully!

Vet Care

Figure A31- Vet Care Par2

Fiaure A32- Vet Care Par3

Figure A33- Vet Care Pad
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Rocky

Captain of the Chew Toy

a8 Dashboard
= Feed Log

@ Vet Care

I Saved Food
[ Health Goals

& Account

@ Dog Profile

% Switch Dog Profile
© Reminders

A Notification

O Privacy Center

® Help

£ settings

Figure A34-Menu Part 1
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Captain of the Chew

a2 Dashboard
& Feed Log

€ vetcare

& Saved Food
X Health Goals

& Account

@ Dog Profile

% Switch Dog Profile
© Reminders

& Notification

© Pprivacy Center

(@ Help

£ settings

LOGOUT —
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@

e Health Goals

B4 Health Goals for Rocky

The health goals for Rocky, a working Jack
Russell Terrier aged 4 years, have been
carefully determined, considering both
breed-specific needs and the active lifestyle
typical of working dogs. These goals are
tailored to the health information you've
provided. However, we recommend consulting
your veterinarian to ensure these goals align
perfectly with your dog's unique health
requirements.

Starting Weight: 9 KgonMay 14,2024

Current Weight: 9.00Kg
Goal Weight: 6.5Kg
Wellness Goal: Losing weight

We recommend a gradual weight loss of 1% to
2% per week.

Daily Calories: 594 Calories
Carbohydrates: 40% (59.4g)
Proteins: 35% (52.0g)
Fat: 25% (16.5g)

Figure A36- Health Goals Part 1
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o Health Goals

Starting Weight: 9 KgonMay 14,2024

Current Weight: 9.00Kg
Goal Weight: 6.5Kg
Wellness Goal: Losing weight

We recommend a gradual weight loss of 1% to
2% per week.

Daily Calories: 594 Calories

Carbohydrates: 40% (59.4g)

Proteins: 35%(52.0g)

Fat: 25% (16.5g)

Meals Per Day: 2 Meals
Back to DashBoard

Figure A37- Health Goals Part 2
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Select Your Paw Partner

Rocky

Captain of the Chew Toy

16:45 1208 3 (=)
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Select Your Paw Partner

Katia

The Treats Detective

Add a new companion

Figure A38- Switch Dog Profile Part
1

\Q Rocky

P Captain of the Chew Toy

Add a new companion

Figure A39- Switch Dog Profile Part
2
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Code

The source code for this application is available on GitHub. For detailedinsagetions, please
visit the repository at the following link

https://github.com/EmanueleSgroi/PawfectDiet


https://github.com/Emanuele-Sgroi/PawfectDiet

Appendix B

AppendixB

SurveyFor Dog Owners

Canine Companion Nutrition Helper: Share You
Experience for a Tailored Diet App

This survey is part of a research study aimed at developing a mobile application dedicated to improving canine health
through personalized diet management. As a valued dog owner, your participation and insights are crucial in guiding
the features and functionality of this application.

The study seeks to understand the diverse experiences of dog owners regarding their pets’ dietary habits and
preferences. Insights gathered here will inform the development of an Al-driven tool designed to provide tailored
nutritional advice for dogs, ensuring a balanced and healthful diet.

Participation is voluntary, and all information provided will remain confidential and will be used solely for the purpose

of this research. Your input is greatly appreciated and will contribute significantly to the well-being of dogs and the
convenience of their caregivers.

* Required

1. What is your dog’s breed? *
If your dog’s breed isn't listed or you're unsure of their breed, please select "Other” or the breed that most closely

resembles your dog.

Select your answer ~

Figure B1 - Survey for Dog Owners Part 1

2. Can you estimate the age of your dog? *

w

=

()i Less than 1 year
O 1 - 3 years
O 4 -7 years

O 8 years and above

. How do you currently manage your dog's diet? *

O | follow the vet's recommendations.
O | create a diet based on online research.
O | use a mobile app to track the diet.

O | follow my instincts/previous experience.

O Other

. How confident are you in understanding your dog's nutritional needs? *

Very unconfident Very confident

Figure B2 - Survey for Dog Owners Part

Page]| 65
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5. Have you ever used any of the applications or Al services listed below for managing your
dog's diet? *

Please select all that apply or specify any other application you have used that is not listed.

I:‘ MutriPetDog
[] pawsm
I:‘ Daisy

I:‘ My Fat Dog Diet

I:‘ ChatGPT or/and other Al services
I:‘ | have used an application for this purpose but cannot recall its name.

I:‘ | have never used an application for managing my dog’s diet.

[] Other

6. What features would you find most helpful in a dog diet and nutrition management app? *

I:‘ Personalized diet plans

I:‘ Calorie tracking

I:‘ Mutritional analysis

I:‘ Barcode scanning for food items

I:‘ Integration with vet recommendations

I [] Other

Figure B3 - Survey for Dog Owners P&rt
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Figure B4 - Survey for Dog Owners Pdrt

Figure B5 - Survey for Dog Owners Pért















