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Abstract

The increasing integration of technology into everyday activities has highlighted a significant gap in
effective canine nutrition management. Many dog owners still rely on non-veterinary 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 personalised, breed-specific dietary
recommendations for dogs. The primary aim was to enhance the accuracy and personalisation of
dietary advice, improving overall canine health and owner satisfaction.

The study hypothesised that Al technology could significantly improve the precision and
customisation of dietary recommendations for dogs. To test this hypothesis, a mixed-methods
approach was employed, including comprehensive surveys of dog owners and veterinarians 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 GPT-3.5 Turbo for generating daily dietary logs and TensorFlow for breed
recognition.

Key features of the Pawfect Diet app include Al-generated daily logs, an interactive Vet Care chat,
and robust calorie tracking, designed to offer accurate and tailored nutritional advice. Usability
testing with 22 participants revealed high satisfaction rates with the app’s personalised diet plans
and calorie tracking capabilities, supporting the hypothesis that Al can effectively enhance dietary
management for dogs. However, mixed trust levels in Al recommendations were noted, indicating
the need for ongoing improvements in Al accuracy and reliability. Despite initial limitations, such as
focusing primarily on Jack Russell Terrier and German Shepherd breeds and relying on manually
imported food data, the Pawfect Diet app demonstrates significant potential in advancing Al-driven
pet care.

In conclusion, the Pawfect Diet app represents a transformative advancement in Al-driven canine
dietary management, offering scientifically grounded, personalised dietary recommendations that
improve pet health outcomes and owner satisfaction. This project underscores the broader
implications of Al in practical applications, demonstrating its potential to revolutionise pet care and
fostering greater acceptance of Al-driven solutions among consumers and professionals. Future
research should focus on refining Al models, expanding the breed database, and developing
advanced user feedback mechanisms to further enhance the app’s functionality and user
experience.



Acknowledgements

| would like to express my deepest gratitude to my supervisor, for his invaluable
guidance throughout this project. His insightful feedback and tips have been instrumental in helping
me deliver what | consider my best work to date. | extend my heartfelt thanks to my family and
friends for their unwavering support from the beginning of this journey. A special thanks goes to my
partner, whose encouragement and support provided me with the strength to persevere. She
inspired the idea for this project after we adopted a beautiful puppy.

| am also immensely grateful to all the participants, over 100 in total, who contributed to the
surveys, each providing valuable insights. | would like to particularly thank the “Veterinary Clinic City
of Catania” in Catania, Italy, and “Arden House Veterinary Surgery” in London. The veterinarians
from both clinics provided extremely valuable information for the project.

Finally, | would like to thank the , along with its dedicated staff and professors, who
have guided and supported me from the very beginning of this academic journey.




Declaration

I, Nunzio Emanuele Sgroi, declare that the work presented in this dissertation titled "Pawfect Diet:

Advancing Canine Nutrition with Al-Driven Personalised Solutions" is entirely my own, except where
otherwise stated. This dissertation has been submitted in partial fulfilment of the requirements for
the degree of Bachelor of Science in Computer Science at the

| assert that:

a) This dissertation is my own original work, completed under the guidance of my
supervisor,

b) All sources of information and data have been properly cited and acknowledged.

c) No part of this work has been submitted for any other degree or qualification at this or
any other institution.

| am fully aware of the implications of plagiarism and confirm that this work is free from any form of
plagiarism.

Signed,

Nunzio Emanuele Sgroi

Date: 16/05/2024



Contents iv

Contents

LY o1 1 - T OO OSSO U PPV PPTO PRSPPSO i
Yol o 1T 1= o F =T o Y=Y o PRSP i
I o) B = (U LSS vii
LISt OF TADIES ..ttt ettt s bt st et e bt e bt e s bt e sbeesaee et e e nbeenneesaneeas viii
LiSt Of ADDIreVIations ....coceeieiie ettt et e st e e s b e s bt e e sar e e s be e e sareenans ix
(@ 0T o) f =T ol A T 4 o Yo [¥Tot T o PRSP 1
11 OVEBIVIBW ..eieieeeee ettt ettt ettt e ettt e e sttt e e s st e e e e se e e e s s bb e e e s anbee e s ssreee s nnbeeesannbeeesennreeesanrenes 2
1.1.2 IMIOTIVATION ettt e st e e st e e s anre e e e sansreeesannneeenan 2
1.1.3 Problem StatemMENt........ooi i st 2
1.14 2 F 1ol =0 o U 1o o EO SR 2

1.2 INtroduction Of PaQWfEct DIet......cccoiiiiiiiiieiieie ettt s 2
13 PrOJECT SCOPE ..ttt et e e e s e e s st b e e e e e e s s s abbtaeeeeesssasasbbaaeeeessenanrnnee 3
131 AlIMIS ettt ettt e e e e e e e e e e e e e e e e e b et e e s e b et e e s e be e e e e e benee s e neeeeeenreeesaaree 3
1.3.2 (0] oY [Tt {1V Z=T-3 SRS 3
133 RESEAICH QUUESTIONS. ..cuuiiiiiiiieti ettt ettt ettt sttt b e sbe e sbeesaeesate et s 4

1.4 SignificanCe Of the STUAY ......ooo i aee e et 4
1.5 DisSSErtation OULIING ......cocuieiieiieiierte ettt sr e s e e ne 4
Chapter 2 LItErature REVIEW .......ciiccuiiee it ccitee ettt e ettt e e et e e e e stte e e e st ae e e e s sbaeeesabaeeesnnbaaeeesseeesennseeas 6
2.1 ChaPLEI OVEIVIEW ....uveiieiiiee ettt ettt e e ettt e e ettt e e e et e e e e s abteeeeeaaeeeeasssaeesanstaeesastaneeennseeeeennsenas 7
2.2 Understanding Canine Nutritional Needs and Owner Pitfalls ..........cccocoveieeiiiieeiciiiec e, 7
2.3 ThE ROIE OF Al ..ttt st st e r e bt e sre e sane s en e s n e e reenes 8
2.4 Analysis of EXiSTING SOIULIONS ...ccuviiiiiiiiiee et stt e e srre e e e ebee e e s sbraeeeeanes 9
2.5 Research Gaps and Future IMplications.........cooecciiiieiie e 10
2.6 U120 0 = VTN 11

(@ T oY =T B |V, 1o i aTeTo o] fo =4V AP 12
3.1 ChaPLEI OVEIVIEW ....vviiiiiiie ettt ettt ettt e e et e e e e etae e s e ate e e e e abaeeeesataeesenasaeesesaseeeesnnseeas 13
3.2 =TT ol DT 7= TSR 13
3.21 D) =l 0] | [<Tot o] o TP OTRP PR 13
3.2.1.1  SUIVEY fOr DOZ OWNETS ....ovvieieiiieeeeieeeeecitee e e eete e e e ete e e e ssataeeesataeeessasseeeennsaeeesansaeaenns 13

3.2.1.2  SUrvey for VELEriNariaNns ......ccccuieeieciiie ettt ectre e e stae e e e e e e e eaaae e e ennaaeeeens 13

3.2.2 D I AN g T | Y LSRR 13

3.3 Software Development MethodologY ..........uuvveeeeiiecceee e 14

331 Iterative Development APProach ..........eeeeeeei i 14



Contents v

3.3.1.1 Development Tools and TEChNOIOGIES ........ccevcuviiiiiiiiiieeree e 14
3.3.1.2  APP LIMITAtiONS oot e e s e e e e e e 15
3.3.0.3 APP SHTUCTUIE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeenas 15

34 Participant INVOIVEMENT......cccuiiiie et e s e e e e e e e s e abae e e enbee e e ennneeas 16
35 Ethical CoNSIAEIAtiONS. ......iiiieieetieiee ettt st st sttt e s e s 16
3.6 SUMIMIAIY 1ottt et e e e e et e e e e et e e e e e e e e e e et e e et e e e e et e e e e e e e e e e e e e eeeeeeeeeeeeeeaeaes 17
Chapter 4 Analysis and FINAINGS ...ocvviiiieiiie ettt e e s e e e s s sabee e s s sabeeeeennreeas 18
4.1 (O F-T o1 T A @ 1Y T oY - USSR 19
4.2 Analysis of the DOZ OWNEIS' SUIVEY ......oeiieuiiieeeiiiie et e e ettt e e eeteee e e stae e e e etae e e esbreeeeenaeeeeas 19
42.1 LN =Y g0 =] = o o N 21
4.3 Analysis of the Veterinarians' SUIVEY ...t e e e 21
43.1 LN g o] (=1 =) Ao ] o D OSSP PP PPPTPPPTPP 22
4.4 Cross-Analysis and INtErpretation........ccceeeicciee e e e e e 22
4.5 1010000 =T PPN 23
(0 0T o1 =T iR B 1Y T =4 o PSPPSR 24
5.1 ChapLer OVEIVIEW ....vveiiiiiiee ettt ettt et e e e etee e e s ete e e s e e bee e e e beeeeennbaeesennsaeesasaseeessnnseeas 25
5.2 Requirements SPeCIfiCation ........cccuiii i e e e e et 25
5.2.1 FUNCLIONAl REQUIFEMENTS ..ccceiiieee ettt et e e e e e et e e e earae e e enraeas 25
5.2.2 Non-Functional REQUIrEMENTS .....cc.uiiiieiiie ettt e e rae e e 27
5.3 USEr INEEIaCiON ..couviiiiiiiiiiiiicctc e 28
5.3.1 USE CaSE DIQGIAM ..vvviiiiiiiiiiiiiiteee e eeiiite et e e e s s sttt e e e e s s ssaaberaeeeessssssssbtnaeeeesssnssnsenaeeens 28
5.3.2 NAVIZAtION FIOW ...ttt e et e e e ae e e e e aba e e e et aee e enraeas 29
5.4 Design Framework and PrinCIPIES.......cocuveie ettt ree e et e e 29
5.4.1 Implementation of Usability GOals .......ccceeieiiiiiiiiiiie e 30
5.4.2 (o o1 (01 0011 = RN 30
5.5 U100 0 = VTN 32
Chapter 6 Implementation and TESTING ......ccuvii i e e e e e e s re e e e e e e e e 33
6.1 (O T o1 @ 1Y T oY o U PR 34
6.2 React Native and DEPENUENCIES .......ccevciieieiiiieeeciree e cctee e e e e e sre e e s saree e e e abae e e snreeas 34
6.2.1 Front-ENnd DeVEIOPMENT........uuiiiieei et e e e e e e e nnraeeeee s 35
6.3 PN 0T oI AN el oY =Tt o U YU USSRRROt 36
6.4 LaN =T d Y o] o Yo ) A ISP 37
6.4.1 F N I @] a1 T=d U] =1 d o] SR 37
6.4.2 INteraction and RESUIT.......cocuiiiiiieie et 38

6.5 Calculation of Calories and Health GOalS........coooviieiiiieiiiiieeeeeeee e 42



Contents vi

6.6 Breed Recognition DeVEIOPMENT .......cccciiii e e e e e aaeeas 43
6.7 =5 ] = 2SO PP PP PP P PP UPPPPPOPPRE 45
6.7.1 01 T o =T oo = OSSP PP PPP PP 45
6.7.2 US@Dility TESTING ..cuvveeeeeiiee e ree e s e ae e e e e b e e e e earaee e enraeas 46

6.8 SUMIMIAIY 1ottt et e e e e et e e e e e et e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeaeees 49
Chapter 7 Discussion and CONCIUSION .......ciiiiiiiiiiiiiie ettt e eetee e e e tee e e esba e e s e eavae e e eenaaeeeenraeas 50
7.1 ChapLer OVEIVIEW ....vviiiiiiiee ettt ettt e st e e st e e e s etee e s s s bee e e s sabee e e ssnbeeesssnbaeesesaseeeesnnsenns 51
7.2 (DT o{ U 1Y [o o PSP PP PPPROP 51
7.2.1 Effectiveness of Al-Generated Dietary Recommendations .........ccccceeeecieeececieeecennen. 51
7.2.2 Integration Challenges and SOIUTIONS ........coocuiiieeiiiii e 51
7.2.3 User Trust and Reliability MEASUIES ........uviiviiiiiieiiiieecctes ettt 51
7.2.4 Design Principles and User Interface FEAtUres .......ccccvvuvieiiiciiei s e 51

7.3 LIMIEATIONS. .t 52
7.4 Future Research and DeVeIOPMENT .........ueiiiiiie e e e e e e 52
7.6 CONCIUSION OF THESIS..cciuiiiiiiiiiie ettt ettt e st e e e e st e e sbeeesabee s 52
RETEIEINCES ...ttt sttt et e b e st e s bt st e s bt e bt e b e s beesmeesaneenneereesneesane e 54
AN o 01T o [ NS 57
F Yo oI Yol =TT 01 o Vo £ 57
L6lo o [ PSP U TSP PTOPPTRPRPR 64

F YT oT=] o Lo [Pt = PO PPUPPPN: 65
SUIVEY FOI DOZ OWNEIS.. . iiieeeeeeeeeeeee e ee e ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeseeesaaeseeasasanaens 65
SUIVEY FOIr VeEEIINAIIANS .. i e e e e e e e e e e e e e e e e e e e e e e e aeeeeeas 69

SUPVEY POST-USaDility TEST...iiiiciiiiiiiiiiie ettt e e e et e e s ratr e e e entae e e entraeesnnsraeaeas 71



Contents vii

List of Figures

Figure 1. 1 - My dog, Nami, ready to open her food delivery........cccvciieiincieiiiciiie e 2
Figure 1. 2 - Preview Of PAQWFECt DIl.....cciiiiiiiiiiee ettt e st e e s sree e e s sanee 3
Figure 3. 1 - Iterative Agile Approach FIOW Chart.......cc.coeevciiieeiciiieeeciee et 14
Figure 3. 2 - Example of Dog Food Data Formatted in JSON .........cceeciiiiieiiiiiie e 15
Figure 4. 1 - Distribution of Methods Used by Dog Owners for Dietary Management..........cccccuveee.. 20
Figure 4. 2 - Preferred Features for Canine Diet Management App According to Surveyed Dog
(0117 1= TSP PTP P POPPPPPPTN 20
Figure 4. 3 - Recommended Features for Canine Diet Management App According to Surveyed
VL= 1o T Lo T TP OO PTTP PP 22
Figure 5. 1 - Functional vs Non-Functional ReqUIr€mMENtS.........cccueieeiiiieeeeiiieee e 25
Figure 5. 2 - Use Case Diagram for PAWfECt DI€t ......cccuvieeeciiie ettt e are e 28
Figure 5. 3 - User Journey and Navigation FIOW Chat.........ccccceeeciiiiieiiiii et 29
Figure 5. 4 - Low-Fidelity Prototype of the Calorie Tracker in the Dashboard Screen ...........ccc.......... 31
Figure 5. 5 - High-Fidelity Prototype of the Calorie Tracker in the Dashboard Screen............ccc.......... 31
Figure 5. 6 - High-Fidelity Prototype of FEed LOg SCre...ccumiiiiiiiiiieiiieecctee et 31
Figure 5. 7 - Low-Fidelity Prototype of FEed LOg SCreen ........coivcuiieiieiiiieeciieee et 31
Figure 5. 8 - High-Fidelity Prototype of Vet Care SCre€n ........coovveiieciiee et 32
Figure 5. 9 - Low-Fidelity Prototype of Vet Care SCre@n ........uuvvvciiee ettt 32
Figure 6. 1 - List of software dependencies utilised in the development of the Pawfect Diet app......34
Figure 6. 2 - Database schema diagram for the Pawfect Diet app showing the Firebase data model

Lo 8ot (U1 =P POPPPPRTN 35
Figure 6. 3 - Example of Reusable Components Constructed in React Native while Developing
PAWTECE DO .cuuiieiiiie ittt ettt ettt ettt e s e e s b et e sab e e sabe e s bt e e sabeesabbeesabeesbbeesabeeenabeesateesbaeesbaeanns 36
Figure 6. 4 - Pawfect Diet Architecture DIagram .......cccuveeeeciiieeiiiiie et e e s saree e 37
Figure 6. 5 - Sample code snippets demonstrating API calls to OpenAl for fetching Al suggestions and
vet advice USING REACT NGLIVE c...uviii ettt stte e e st e e e s bee e e e sbaeeeesstaeeesanes 38
Figure 6. 6 - Diagram showing the process of user interaction with Al: converting user requests into
structured prompts and formatting Al responses for the app's workflow..........cccccveiivieiiiicieeecnnnen. 38
Figure 6. 7 - Code snippet showing the parsing of Al-generated JSON responses for dietary
sUgEestions iN the PAWfECt DIET @PP...iccccriieeieiiee ettt e et eetee e e e e bee e e e eabee e e eeabe e e e esnbaeaeenraeas 40

Figure 6. 8 - Screenshot sequence displaying the Feed Log interface in the Pawfect Diet app. The
screens illustrate how the app presents daily nutritional tracking, including Al-generated meal

recommendations and fEEADACK. .......ooieiiiiiee e 40
Figure 6. 9 - Code snippet showing conversation history management in the Vet Care feature,
detailing how user messages are processed and Al responses integrated .........cccccceeeeeieccciiieeeeeeeen, 41
Figure 6. 10 - Code snippet demonstrating the use of regular expressions to detect user-reported

(o] 0 T2 ¥ =SSR 41
Figure 6. 11 - Screenshots showcasing the Vet Care Chat interface ........ccccceeeeecieieeciieee e, 42
Figure 6. 12 - Table illustrating the calculation of Maintenance Energy Requirements (MER) for dogs
based on weight and actiVity [EVEl...........uei i e 43
Figure 6. 13 - Teachable Machine interface displaying the training setup and results for a dog breed
(=ToloT=daTiuToT T a g VoY =] PSPPI 44
Figure 6. 14 - Code snippet demonstrating TensorFlow model loading and image prediction in the
Breed Recognition feature of the Pawfect Diet app....cccceecciieeiiciiie e e 44
Figure 6. 15 - Screenshots illustrating the Breed Recognition feature in the Pawfect Diet app, from
photo upload to the analysis results diSPlay .......cccueeeiiiiiicce e e 45
Figure 6. 16 - User Satisfaction and Utility Ratings for Key Features in Pawfect Diet App........cccuveee... 48

Figure 6. 17 - Survey Responses on Trust in Al Recommendations and Utility of Detection Feature in
LY - T TP PP PPPP ORI 48


file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613884
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613896
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613915
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613916
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613917
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613918
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613919
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613920
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613921
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613922
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613923
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613925
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613925
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613927
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613927
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613929
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613929
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613932
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613932
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613936
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613936
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613939
file:///C:/Users/emanu/Desktop/final%20project%20em/Dissertation%20work/Dissertation_work.docx%23_Toc166613939

Contents viii

List of Tables

Table 2. 1 - Analysis of Pet Nutrition Management Applications Available on Various App Stores..... 10
Table 3. 1 - List of Tools and Technologies Used During Design and Development of Pawfect Diet ... 15
Table 3. 2 - Overview of the Developed Screen of the Current State of Pawfect Diets .........cccccuuueee.. 16
Table 4. 1 - Summary of Surveyed Dog Demographics and Characteristics.......ccccceeevveeeeicieeeeccnenenn, 19
Table 4. 2 - Summary of Surveyed Veterinarians DemMOgraphics ........cccceeeviieeeeiiieeeeciiee e 21
Table 5. 1 - Functional Requirements Identified for Pawfect Diet .........ccccccvveeeeiieieeciiee e, 27
Table 5. 2 - Non-Functional Requirements Identified for Pawfect Diet .........ccceccuveeeeiiieeecciieec e, 27
Table 5. 3 - Design Principles Identified for Pawfect Diet.......ccccccveeieiiieeecciiee e 30
Table 5. 4 - Human-Centric Usability Goals identified for Pawfect Diet.........cccccvveeeciieeecicieee e, 30
Table 6. 1 - Example of Prompt Engineering for Al-Driven Daily Meal Plan Generation...................... 39
Table 6. 2 - Example of Prompt Engineering for Vet Care Chat..........cccceeeeiiiieicciee e 41
Table 6. 3 - Resting Energy Requirement (RER) FOrmula..........oocvveiieiiiiieciiee e 43
Table 6. 4 - Part of the Unit Test Results for the Pawfect Diet APpP....ccveeeeciieeeeciieeeecireee e 46
Table 6. 5 - List of Tasks Given to Participants During Usability TeSt ........cccoveeeiiieieeiiieee e, 47



Contents

List of Abbreviations

ou .k wNE

N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Al - Artificial Intelligence
Vet - Veterinary

BSc - Bachelor of Science
Hons — Honours

UK - United Kingdom

FEDIAF - Fédération Européenne de I'Industrie des Aliments pour Animaux Familiers

(European Pet Food Industry Federation)
NRA - Nutrient Profiling-Based Recommendation Algorithm
AUC - Area Under the Curve

k-NN - k-Nearest Neighbors

SVD - Singular Value Decomposition

CNN - Convolutional Neural Network

NLP - Natural Language Processing

NLTK - Natural Language Toolkit

Ul - User Interface

UX — User Experience

API - Application Programming Interface
ML - Machine Learning

JSON - JavaScript Object Notation

Expo - Expo Development Framework

iOS - iPhone Operating System

GPT - Generative Pre-trained Transformer
GitHub - Platform for Version Control

Expo CLI - Expo Command Line Interface
UI/UX - User Interface/User Experience

FR - Functional Requirement

NFR - Non-Functional Requirement
Pawfect Diet - Al-driven application for canine dietary management
ID - Identifier

IDE - Integrated Development Environment
VS Code - Visual Studio Code

CRUD - Create, Read, Update, Delete

CLI - Command Line Interface

AWS - Amazon Web Services



Chapter 1
Introduction



Chapter 1: Introduction Page |2

1.1 Overview

The rapid advancements in Artificial Intelligence (Al) have significantly impacted various sectors,
including healthcare, finance, 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 Diet, designed to provide personalised dietary recommendations for
dogs, addressing the complexities of ensuring proper canine nutrition, a need highlighted by studies
such as Wainwright et al. (2022).These studies reveal that many dog owners rely heavily on non-
veterinary sources for dietary guidance, underlining the need for reliable, science-backed
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 uncertainties 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., 2022). This project aims to
leverage Al technology to provide accessible and accurate
nutritional guidance tailored to individual dogs, enhancing
animal well-being and supporting pet owners with precise
dietary recommendations.

Figure 1. 1 - My dog, Nami, ready to
1.1.3 Problem Statement open her food delivery.

Dog owners often struggle to provide balanced and appropriate diets for their pets, relying on
generalised or outdated information. This issue is compounded by a lack of user-friendly tools
offering personalised dietary advice. The gap between available 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 methods of managing dog diets often fall short in offering the tailored care
individual dogs need. Recent studies emphasise the importance of personalised dietary plans to
meet the specific nutritional requirements of different breeds and lifestyles (K. Kazimierska and W.
Biel, 2020; A. Hoummady et al., 2022). Despite existing digital tools, most lack advanced Al
capabilities to provide nuanced, personalised advice.

1.2 Introduction of Pawfect Diet

Pawfect Diet is an Al-driven mobile application designed to simplify canine dietary management with
personalised, precise nutritional advice. It utilises advanced Al to deliver tailored recommendations
and interactive features, enhancing dog care through comprehensive, user-friendly solutions. Key
features include:

e Al-Generated Daily Logs: Creates daily diet plans based on each dog’s profile and health
goals, with options for user adjustments.



Chapter 1: Introduction Page |3

e Daily Log Feedback: Provides Al-generated insights and suggestions for diet plan
improvements.

o Breed Recognition: Helps identify or confirm dog breeds to refine dietary recommendations.

e Interactive Vet Care Chat: Offers virtual veterinary consultations, responding to user queries
and enhancing engagement.

o Dynamic Profile Updates: Detects and updates significant changes from user interactions.

e Comprehensive Calorie Tracking: Monitors caloric intake to meet health and activity goals.

o Work Activity Tracking for Working Dogs: Logs and manages dietary needs for work-related
activities.

o User-Friendly 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 continuous enhancement, focusing on user feedback and new technologies to evolve
into an essential tool for comprehensive canine dietary management.
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Figure 1. 2 - Preview of Pawfect Diet

1.3 Project Scope

1.3.1 Aims

To develop a user-centric Al-driven mobile application for canine diet and nutritional management
that offers personalised dietary plans, tracks calorie intake, and provides nutritional advice
specifically tailored to individual dog breeds and their unique activity level, with an emphasis on
enhancing user engagement and satisfaction through a user-friendly interface.

1.3.2 Objectives

e Conduct Comprehensive Literature Review: Examine current canine nutritional science, Al
applications in pet care, and the market landscape of existing diet management solutions to
inform the app's development.
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o Understand Dog Owners' Needs and Expectations: Use surveys to identify current pain
points, needs, and preferences, ensuring the app's features are aligned with real-world
requirements.

e Incorporate Veterinary Expertise: Gather recommendations on breed-specific dietary needs
and professional insights from veterinarians to integrate into the app’s development.

o Design a Human-Centred, User-Friendly Application: Develop an intuitive interface with
features for profile management, dietary tracking, and Al-driven advice, ensuring the app is
engaging, easy to use, and meets user needs effectively.

e Integrate Al Technologies: Implement robust Al functionalities to provide precise,
personalised dietary recommendations, tailored to individual dog breeds and their unique
nutritional requirements.

1.3.3 Research Questions

1. How effective are Al-generated dietary recommendations in providing accurate, breed-
specific nutrition plans for dogs?

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 recommendations?

4. What design principles and user interface features are critical for creating an intuitive and
engaging Al-driven dog diet app?

1.4 Significance of the Study

The study significantly advances pet care and Al by introducing an innovative approach to canine
nutrition through Al-driven, customised dietary recommendations, setting a new standard in pet
care technology. It enhances Al’s role in daily life, promoting broader acceptance and trust, and
emphasises user-centric design, simplifying complex nutritional management to boost user
engagement. Additionally, it provides a foundation for future Al-driven pet care research and bridges
critical gaps in current canine dietary practices by integrating insights from veterinarians and dog
owners, ensuring scientific 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 diet management 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 approach for app
development.

Chapter 4 - Results and Findings: Analyses survey data from dog owners and veterinarians,
highlighting current practices, challenges, and the benefits of Al integration for the app’s
development.

Chapter 5 - Design: Explores the app’s design strategies, covering functional and non-functional
requirements, user interaction, usability goals, and prototyping.
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Chapter 6 - Implementation and Testing: Discusses the technical development of the app, Al
integration, system architecture, and the results of unit and usability testing.

Chapter 7 - Discussion and Conclusion: Evaluates the study’s findings, app performance against
research objectives, and discusses implications, limitations, and future research directions.



Chapter 2
Literature Review
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2.1 Chapter Overview

This literature review critically examines the multidimensional aspects of canine nutrition, focusing
on the necessity and feasibility of employing Artificial Intelligence to deliver personalised diet 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 contributions 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. By incorporating case studies and systematic evaluations of existing digital aids, this review
establishes a solid foundation for the development of an Al-driven application that provides tailored
dietary recommendations, thus enhancing the overall health and well-being 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.
FEDIAF EuropeanPetFood reports a significant expansion in Europe’s pet population, with 90 million
households (46%) owning pets, including an estimated 90 million dogs (FEDIAF EuropeanPetFood,
2022). This includes an estimated 90 million dogs across the continent. Similarly, 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 ownership, there are studies that
suggest even higher figures. For instance, research by A. Carvelli and colleagues (2020) 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 engaged 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. White (2022), the
researchers explored the perceptions of dog owners regarding canine nutrition and wellbeing,
particularly how these views are influenced by the dogs' weight status. Utilising structured
interviews with 147 dog owners in the East Midlands, UK, the study revealed that 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 accurately assessed their pets' weight when compared to non-sequential 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 prioritising the factors that contribute
to health, such as weight management. The authors suggest that veterinarians should integrate
discussions of nutrition and weight into routine consultations and consider using visual aids to help
owners gain a more realistic view of their pets’ weight status, which could improve outcomes in
canine health management.

S. Hoummady et al. (2022). examined canine nutrition based on owner dietary choices in France,
comparing conventional (dry/wet food) and non-conventional (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 non-conventional diets, relying on non-veterinary sources,
while 47% of conventional diet feeders followed packaging guidelines. Owners of non-conventional
diet dogs also engaged more in activities like frequent, leash-free walks. 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 nutrition, it's essential to consider factors like breed, weight, age, lifestyle,
gender, and reproductive status. Dr. A. Gautam et al. (2018) emphasise that these factors, including
pregnancy, lactation, and neutering, significantly 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 health outcomes, enhancing gastrointestinal health, biochemical parameters, and immune
functions.

K. Kazimierska and W. Biel (2020), along with Zoran (2021), highlight the distinct nutritional needs of
working versus non-working 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 higher protein 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 prioritise 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 better educate owners on managing treats in their dogs' diets.

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

2.3 The Role of Al

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

The research conducted by H. Song and Y. Kim (2021) presents a valuable contribution to the
development of our Al-driven application. Addressing the growing need for tailored food
recommendations for dogs based on their health conditions, their study introduces a novel approach
called the Nutrient Profiling-Based Recommendation Algorithm (NRA). This algorithm utilises a
combination of user experiences and expert knowledge to identify the necessary nutrients for dogs
and recommend the most suitable dog food options accordingly. Notably, their NRA outperforms
alternative models, demonstrating a 20% improvement in AUC over k-NN and a 9.7% improvement
over the SVD model. Furthermore, the NRA is designed as an evolving system that continuously
improves its recommendations through user feedback. By integrating insights from this research, our
Al-driven application stands to enhance its accuracy and effectiveness in providing personalised
dietary recommendations for dogs.

The work by Parminder S. Basran and R. Appleby (2022) delves into the expanding role of Al within
veterinary medicine. While their study does not specifically address Al applications in canine
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nutrition, it offers valuable insights into Al's utilisation 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 precision medicine. Despite the focus on
broader veterinary applications, their research underscores the potential for Al to revolutionise
various aspects of pet health management. Integrating their findings into our discussion enriches our
understanding of Al's 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
colleagues (2022) explored image processing techniques for classifying dog breeds using machine
learning and deep learning. They developed a CNN model deployed on Google App Engine, utilising a
dataset of 10,222 images, achieving 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, particularly for dog owners
uncertain of their dog’s breed.

The potential of Al extends far beyond canine nutrition. M. C6té and B. Lamarche's (2021) research
on human dietary analysis provides a foundation for applying similar Al methodologies 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 understanding of Al's capabilities and pave the way for innovative
approaches in canine nutrition studies.

As anticipated earlier, Pawfect Diet includes an integrated Al-driven chat feature designed to
enhance the speed and technical performance of the app. This feature aims to provide users with
quick access to information and tailored advice, leveraging Al capabilities similar to those found in
ChatGPT. Research by M. Garcia (2023) supports the use of such Al tools, demonstrating that they
can significantly improve users' nutritional knowledge and provide Personalised dietary guidance,
although they are not yet advanced enough to replace professional advice.

Further emphasising the potential of this feature, a survey conducted by 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, statistics indicate
widespread adoption of Al-driven chats, with more than 1 billion people having used a chatbot at
least once (Cherniak, 2024), and specific apps like ChatGPT and Gemini mobile application
accumulating over 4 million downloads between May 2023 and February 2024 (Statista, 2024).

These insights suggest that incorporating an Al-driven chat into Pawfect Diet could provide
significant benefits by mimicking veterinary advice and offering Personalised recommendations. 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 understanding of their dogs' dietary needs while acknowledging the technology's
current limitations.

2.4 Analysis of Existing Solutions

To gauge the current landscape of digital tools for canine nutrition management, a review of seven
existing apps was undertaken (table 2.1). This analysis aimed to identify whether these apps utilise
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 schedules. 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 of automation 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 for a more advanced tool that uses Al to provide
Personalised dietary management.

Al Calorie Breed
App N h D | Rati N
pp Name Usage | Tracking | Recognition Chatbot ownloads atings ote
Can Dog
Eat It 3.1/5 Provides basic information on safe
12,000 .
(Matthew X X X X ! (48 ratings) and unsafe foods for dogs.
Wilson)
Syncs with a Bluetooth-enabled bowl
PAWSM 1.8/5 to weigh food. Requires manual
1
(PAWSM) X v X X 300 (7 rating) entry of daily caloric intake for
calorie tracking
Dog Log 4.5/5 ; -
e X X X X 50,000 (951 Functions as an a'ctlwty tracker and
. reminder.
Marks) ratings)
Clio: Dog
Cat Pet 4.0/5 . -
Tracker X X X X 21,000 (350 Functions as an a.ctlwty tracker and
. reminder.
(The Lazy ratings)
Hippo Dev.)
Nul;rolget 20 Available only in Spanish. Enables
(it X v X X 10,000 (24 ratings) manual entry of dog s nutr'ltlonal
needs and calorie tracking.
Balance)
Capy Diet Allows manual entry of dog's needs
(Starry X v X X 180 No Ratings and daily nutrition; supports calorie
Web) tracking based on user input.

2.5 Research Gaps and Future Implications

Table 2. 1 - Analysis of Pet Nutrition Management Applications Available on Various App Stores

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

1. Alin Canine Nutrition: There's a significant gap in Al's targeted application for enhancing
dietary recommendations and nutritional management 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.

Breed-Specific Management: There is a lack of Al-driven systems catering to breed-specific

nutritional needs. This initiative aims to create an Al app that personalises nutrition plans

based on breed, age, and activity levels.

Addressing these gaps will enhance Al’s role in canine nutrition and may lead to broader innovations
in veterinary medicine and pet care technology, improving Personalised care across various aspects

of veterinary practice.
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2.6 Summary

This literature review has synthesised key aspects of canine nutrition, owner behaviours, 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 canine nutrition, which this
project aims to address. By leveraging Al to provide Personalised dietary recommendations, this
initiative not only seeks to improve canine health but also sets the stage for broader innovations in
veterinary medicine. The anticipated outcomes of this research could significantly advance pet care
practices, offering a model for integrating Al into various aspects of veterinary care.



Chapter 3
Methodology
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3.1 Chapter Overview

This chapter delineates the methodologies employed throughout the project, emphasising 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 of Pawfect Diet, including requirement gathering, system
design, construction, and testing. Each stage is explored in depth to provide 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 Research Design

This section describes the mixed-methods research methodology used to assess the development
and effectiveness of an Al-driven canine nutrition app. Structured surveys targeting dog owners and
veterinarians were employed to collect both qualitative and quantitative data. This dual approach
provides comprehensive insights from app end-users and professionals with technical expertise in
canine dietary needs (R. Streefkerk, 2019). The methodology aims to integrate diverse perspectives
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
3.2.1.1 Survey for Dog Owners

The survey targeted dog owners to understand their current practices, challenges, and needs
concerning managing their dogs' diets. It included both closed-ended and open-ended questions,
allowing respondents to provide detailed feedback on their experiences and expectations. Questions
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
Al-driven app.

3.2.1.2 Survey for Veterinarians

A separate survey was conducted with veterinarians to harness their expert opinions on canine
nutrition and the potential role of Al-driven tools in diet management. This survey focused on their
professional assessments of common nutritional mistakes made by dog owners, 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 generalise about dog owners and veterinarians (R. Streefkerk,
2019). Qualitative data from open-ended responses were analysed through thematic analysis using
Python and the NLTK library, which helped organise data into themes by identifying and coding
patterns. This involved tokenising text, removing stop words, and applying natural language
processing techniques to extract significant themes (B. Steven et al., 2009). This analysis provided in-
depth insights into concerns and misconceptions about Al in canine nutrition, enriching the study
with nuanced perspectives from users and professionals (R. Streefkerk, 2019).
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3.3 Software Development Methodology

This section outlines the Agile development methodology employed to create the Al-driven canine
nutrition app. This iterative approach was integral in ensuring the app not only met technical
expectations but was also user-centred, addressing real-world usability and functionality.

3.3.1 Iterative Development Approach

The development process utilised iterative cycles, each focusing on specific app segments. Each cycle
involved planning, execution, and review phases, enabling rapid adjustments based on user
feedback to enhance functionality and user-friendliness (C. Fagarasan et al., 2021).

1. Design and Feedback Loop: Initial design elements were developed and presented to
participants for feedback, leading to design revisions or progression based on feedback.

2. Development and Testing: Front-end and back-end functionalities were developed in parts,
tested by participants, and refined based on their feedback.

3. Feedback Integration: Iterative cycles ensured continuous alignment with user expectations
and practical functionality, validating assumptions and enhancing the app.

Figure 3. 1 - Iterative Agile Approach Flow Chart

3.3.1.1 Development 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 below summarises these tools and their specific roles within the project.

Tool/Technology Purpose Usage in Project

Figma UI/UX Design Used for designing the app interface and user
experience (Figma).

React Native Expo App Development Framework Enabled development of iOS and Android
versions with a single codebase (Expo).
Firebase Database Management Provided backend services and database
solutions (Google).

GPT-3.5 Turbo API Al Conversational Capabilities Utilised to power the chatbot feature that
simulates veterinary advice and to generate
Personalised diet 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 project
(GitHub).

Expo App App Testing and Deployment Used for deployment, real-time testing and
feedback collection from participants (Expo).

Android Studio App Simulation and Testing Tested app functionalities on simulated

Emulator Android devices (Google).

Table 3. 1 - List of Tools and Technologies Used During Design and Development of Pawfect Diet

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

1. Breed-Specific Focus: The Pawfect Diet app is initially designed specifically for Jack Russell
Terrier and German Shepherd breeds. This design choice aims to demonstrate the effective
integration of Al with a rule-based system for developing customised health goals.

2. Hybrid Approach for Health Goals and Caloric Calculations: Due calculation limitations of
the chosen Al model, the app employs a hybrid method, where
health goals and caloric needs are manually calculated and
integrated with Al functionalities. This approach includes:

- User-Created Profiles: Detailed profiles are
created by the users, capturing essential
information about their dogs.

- System-Calculated Health Goals: Health objectives
are derived based on user-provided profiles.

- Al-Generated Diet Plans: The Al generates tailored
diet plans aligned with the system-calculated
health goals.

- System-Calculated Caloric Requirements: The Al
suggests food quantities to meet the caloric needs
and then calories are manually calculated.

3. Limited Dog Food Database: The application does not
integrate a public database for dog food items. Instead, food
data is manually sourced from reputable online resources. This
results in an initially limited selection of available dog food
options within the app. The imported food details are
formatted in JSON and incorporated into the database (figure

3.2). Figure 3. 2 - Example of Dog Food Data
Formatted in JSON

3.3.1.3 App Structure

The Pawfect Diet app features 10 main screens (table 3.2), each equipped with essential
components vital for this research. Non-essential elements are excluded in this development phase.
The app's frontend includes both operational features and placeholders for future functionalities,
providing a realistic demonstration 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

Dog Profile Creation

Allows users to input comprehensive details about their dog.
Options adjust based on the dog's gender and whether it is a
working dog. Users can also specify their dog’s favourite foods and
further personalise the profile to enhance the tailored experience.

High

Breed Recognition

An ML-driven feature that suggests the dog’s breed based on
uploaded images.

Medium

Dashboard

The central hub that provides a quick overview of all key features
and offers calorie tracking.

Medium

Feed Log

This screen enables users to create and adjust daily diets and
activities for their dogs, using Al or opting for manual entries. The Al
analyses each log upon closure, providing tailored suggestions based
on the dog's dietary and activity requirements. Users can access past
and future logs, track calories and see real-time updates on calorie
consumption as new data is entered.

High

Vet Care

This screen features an Al-driven chatbot that simulates a veterinary
consultation, enhancing user interaction with intelligent capabilities.
The chatbot includes a detection system that identifies significant
changes or updates mentioned during the conversation. When key
details about the dog's profile are discussed, the system prompts
the user to confirm if they wish to update the dog's profile
accordingly.

High

Health Goals

This screen provides users with an overview of the health goals
calculated for their dog, including target weight and daily calorie
intake.

High

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 3. 2 - Overview of the Developed Screen of the Current State of Pawfect Diets

3.4 Participant Involvement

This project engaged external participants in three phases: pre-development surveys, development
phase, and post-development usability testing.

1. Surveys Pre-Development: Participants provided essential data on canine diet management
practices and challenges, shaping the app’s initial design and features (section 3.2).
2. Development Phase: A subset participated in the Agile iterative process, offering continuous

feedback.

3. Usability Testing Post-Development: Participants tested the final app version, focusing on
user experience and suggesting final refinements.

3.5

Ethical Considerations

In developing the Al-driven canine nutrition app, Pawfect Diet, ethical integrity was paramount.
Participant privacy was protected through anonymisation and secure data storage, and informed

consent was obtained from all participants, ensuring transparency about the research's purpose and
their rights. Ethical Al use was prioritised to avoid biases, with mechanisms to ensure accuracy and

fairness in dietary recommendations. It was also emphasised that the app is a supplementary tool
and not a substitute for professional veterinary advice, maintaining ethical standards and promoting

responsible usage.
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3.6 Summary

This chapter detailed the methodologies employed in developing the Al-driven Pawfect Diet app,
utilising both qualitative and quantitative research to incorporate insights from dog owners and
veterinary professionals into its design. Advanced tools and an Agile development approach were
employed to ensure the app’s precision, adaptability, and user-centric functionality. Ethical
considerations were strictly 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 were pivotal in refining
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 provide essential insights into the development of the Al-driven
app, Pawfect Diet, aimed at enhancing canine health and nutrition through modern technology.
Initially, the chapter examines the dog owners' survey results, highlighting their dietary practices,
challenges 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 captured responses from a diverse group of 83 dog owners, encompassing a wide range
of breeds and ages, including 10 working dogs. A significant proportion of the dogs, notably 20 out of
83, were mixed breeds, emphasising the app's need to accommodate varied dietary requirements.
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 advice to suit different life stages, activity levels, and
individual breed characteristics.

Category Description Count
Mixed-Breed Number of mixed-breed dogs included in the 20
survey
Popular Breeds Breeds represented by four or more Jack Russell Terrier: 5
participants Labrador retriever: 5
German Shepherd: 4
Chihuahua:4
Other Breeds Small representation breeds 45
Age Distribution Dog’s age breakdown Less than 1 year: 18
1-3years: 22
4 —7 years: 25
8 years and above: 18
Working Dogs Dogs involved in high-intensity activities such as 10
competitions, service work, running, etc.
Total Surveyed - 83

Table 4. 1 - 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 resources to create diet plans,
highlighting the significant role of digital information in decision-making. Mobile app utilisation for
diet tracking is still emerging, with approximately 12% (10) of participants using these tools,
suggesting room for growth in digital diet management adoption.
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Methods of Dietary Management
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Figure 4. 1 - 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 difficulty level 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 tools in managing their dogs' diets presents a
varied picture. Out of 83 participants, 23% have already used Al services for dietary advice, while a
prominent 59% have not used any app or Al service for this purpose, indicating a substantial
untapped market. The level of trust in Al-driven applications is generally optimistic, with 55% of
respondents expressing trust. However, there are prevalent concerns, particularly regarding the
accuracy (34%), breed-specific customisation (8%), and sensitivity to health issues (5%), suggesting
areas where Al applications need to enhance their capabilities to gain broader acceptance.

In terms of app feature preferences, personalised diet plans and calorie tracking emerged as highly
desired, with each feature chosen by 59 respondents. 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
involvement, highlights a preference for apps that balance Al-driven 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 4. 2 - Preferred Features for Canine Diet Management App According to Surveyed Dog Owners

The survey also identified common dietary challenges 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 user-friendliness are critical considerations in the app's design.
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4.2.1 Interpretation

The survey results underscore a strong potential for an Al-powered dietary management app like
Pawfect Diet. Key implications include:

1. Personalised Diet Plans: The high interest in personalised diet plans and calorie tracking
underscores the need for features that offer tailored dietary advice. Pawfect Diet should
focus on providing customised meal plans based on the dog’s breed, age, and activity level.

2. User-Friendly Interface: The willingness of a majority of dog owners to manually input meal
data suggests that the app should balance Al-driven insights with user control. Ensuring an
intuitive interface that simplifies data entry and provides clear feedback is crucial.

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

4. Educational Components: The 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 nutrients, enhancing 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, 61% of these 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 management.

Years of Practice Number of Veterinarians
Less than 5 years 8

5-10years 2

10 - 15 years 1

More than 15 years 2

Total Surveyed 13

Table 4. 2 - Summary of Surveyed Veterinarians Demographics

A notable 92% of veterinarians frequently encounter diet-related 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 breed-specific diets indicates
a trend towards personalised pet care, highlighting the potential for Al-driven tools to provide
tailored advice for various breeds.

The survey shows veterinarians have a cautiously optimistic view of Al in canine nutrition,
recognising 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 recommend Al-driven 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 effective dietary management. Additionally,
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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 valued Personalised diet plans, emphasising the need for Al tools that can offer
customised dietary advice based on each dog's specific needs. These collective preferences
underscore the importance of developing an Al application that seamlessly integrates detailed
nutritional tracking with Personalised recommendations to support overall canine health.

Integration with vet recommendations 12

Features

Essential App Features

Calorie tracking 13

Nutritional analysis 12
Personalised diet plan 8
Barcode scanning for food items 3

Other 2

0 2 4 6 8 10 12
Selections

Figure 4. 3 - Recommended Features for Canine Diet Management App According to Surveyed Veterinarians

4.3.1 Interpretation

The survey results from veterinarians reinforce the potential of Al-driven solutions like Pawfect Diet.
Key implications include:

1.

4.4

Breed-Specific Customisation: Veterinarians’ strong support for breed-specific diets aligns
with the need to integrate detailed breed information into the app’s Al algorithms. This
ensures that dietary recommendations are accurately tailored to each dog's unique
requirements.

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

Trust and Reliability of Al: The cautiously optimistic view of Al’s potential, tempered by
concerns about accuracy and reliability, highlights the importance of developing scientifically
validated Al solutions. Ensuring that Al-generated recommendations are consistent with
veterinary best practices is essential for gaining professional endorsement.

Integration with Veterinary Recommendations: The demand for tools that integrate
nutritional analysis with veterinary advice suggests a need for features that allow seamless
collaboration between pet owners and veterinarians. This could include options for
veterinarians to review and adjust dietary plans, enhancing the app’s credibility and utility.

Cross-Analysis and Interpretation

The comparative analysis of surveys from dog owners 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. Personalised Dietary Plans:

e Findings: Both groups value breed-specific, personalised dietary plans, with
veterinarians advocating a holistic approach that includes age, weight, and activity
level.
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o Interpretation: This alighment underscores the need for educating owners on
comprehensive dietary factors beyond breed. The app should include features that
educate users on a broad dietary approach, improving decision-making for their
pets' nutrition.

2. Adoption and Usage Gaps:

e Findings: Dog owners are more inclined towards digital tools and Al for dietary
management than veterinarians, who may be less comfortable with technology.

e Interpretation: To bridge this gap, the app should enhance user-friendliness and
clearly demonstrate Al's benefits, encouraging greater acceptance among
veterinarians and higher usage among dog owners.

3. Building Trust in Al:

e Findings: Dog owners are generally positive about Al-driven recommendations,
while veterinarians are cautiously optimistic, concerned about accuracy and breed-
specific customisation.

e 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 Control Challenges:

e Findings: Both groups identify overfeeding and calorie management as major issues.

e Interpretation: The app should focus on effective calorie control tools, providing
better portion management and nutritional balance to support healthier feeding
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, accurate, user-friendly, and aligns technology with practical pet care
needs.

4.5 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 showed diverse dietary
practices, moderate confidence in nutritional knowledge, and a positive attitude towards Al, with a
strong interest in Personalised diet plans and calorie tracking. Common challenges identified
included managing calorie intake and ensuring balanced diets. Veterinarians highlighted frequent
diet-related health issues, emphasising the need for effective dietary tools and cautiously optimistic
about Al, stressing the importance of scientifically validated solutions. The cross-analysis revealed a
consensus on Personalised dietary plans, identified gaps in digital tool adoption, and underscored
the need for accurate, breed-specific Al solutions. Effective calorie control features were also
deemed essential. Overall, the findings guide the development of Pawfect Diet, emphasising the
need for an Al-driven app that is accurate, user-friendly, 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 non-functional requirements are integrated to enhance user experience and
system functionality. Additionally, this chapter discusses the significance of design principles and
usability goals within a human-centred approach, illustrating their application through examples of
low and high-fidelity 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 are categorised into functional and non-functional requirements to ensure a holistic
development approach, covering all aspects of the application's performance and usability. Both
requirements are driven by the research finding outlined in chapter 4.

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 5. 1 - Functional vs Non-Functional Requirements

5.2.1 Functional Requirements

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 were meticulously
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 delivers a personalised user experience
but also engages users in a meaningful way (P. A. Laplante, M. Kassab, 2022). The following table
outlines the specific functional requirements identified for the Pawfect Diet app.

ID Requirement Statement Must/Want | Comments

FROO1 | The mobile application shall include a Must Essential for securing user data and
login and registration page for user personalising the experience.
authentication.
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FRO02 The mobile application shall allow users Must Essential for users 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 users | Must Crucial for tailoring dietary plans to
to enter health information during the each dog's health needs, ensuring
dog profile creation process. Personalised and effective

management.

FRO0O4 The mobile application shall allow users Want Useful for users unsure of their dog's
to use breed recognition to confirm or breed, enhancing dietary
identify their dog's breed. personalisation by confirming breed

accuracy.

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

functionality.

FROO6 The mobile application shall allow users Must Essential for users with multiple dogs,
to switch between multiple dog profiles enabling seamless 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 one Personalised and relevant content to
dog profile set up. the user.

FROO8 The mobile application shall provide Must Navigation tabs are essential for 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 is useful for providing
dashboard page. quick actions and overview.

FRO10 | The mobile application shall include a Must The “Feed Log” is crucial for users to
“Feed Log” section where users can track and manage their dogs' dietary
manage all dietary logs for their dogs. intake and activities, supporting

detailed record-keeping 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.

FR012 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 to
for their dogs with Al. each dog's health and activity levels.

FRO13 The mobile application shall enable users | Must Enabling manual feed log
to manually manage the fed log by adding management is crucial for users who
and removing meals, treats, and prefer direct customisation of their
activities. dog's diet and activity records.

FRO14 The mobile application shall provide daily | 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 for optimising their
health and diet.
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FRO15 The mobile application shall include a Must Calorie tracking is vital for monitoring
feature for tracking daily caloric intake for a dog's health and dietary needs,
each dog profile. ensuring they receive the right

number of calories per day based on
activity level and health goals.

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

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

FRO18 The mobile application shall include a Must The "Vet Care" feature is essential for
"Vet Care" feature, an Al-powered chat boosting app interactivity and support
interface where the Al acts as a private by providing personalised veterinary
vet, providing daily updates and advice.
recommendations based on the dog’s
activities and dietary logs.

FRO19 | The mobile application's "Vet Care" Must Automatically detecting and
feature shall include an intelligent suggesting updates, the system keeps
detection system that identifies key dog profiles accurate, enhancing app
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.

FRO20 The mobile application shall include a Want Adding a supplementary menu

menu for additional navigation options
within the app's features.

improves app navigation, giving users
another way to access features
efficiently.

Table 5. 1 - Functional Requirements Identified for Pawfect Diet

5.2.2 Non-Functional Requirements

Non-functional requirements define the Pawfect Diet app's quality attributes, 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 experience (P. A.
Laplante, M. Kassab, 2022). The table below lists essential non-functional requirements to ensure
the app is effective, secure, and enjoyable.

visually appealing elements to enhance
the aesthetic appeal.

ID Requirement Statement Must/Want | Comments
NFROO1 | The app should load and respond quickly. | Must Ensures the app operates smoothly
and efficiently, enhancing the user
experience.
NFR0O02 | The app interface must be intuitive and Must Essential for user satisfaction and
easy to navigate. adoption, ensures easy access to all
functions without confusion.
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.
NFR0O04 | The mobile application shall incorporate Want Adding attractive visuals can

enhance user experience,
engagement, and app enjoyment.

Table 5. 2 - Non-Functional Requirements Identified for Pawfect Diet
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With the functional and non-functional 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 software engineering, employing a use case diagram helps
visualise user interactions clearly. This is followed by designing a screen map, which provides a
detailed understanding of the navigation flow within the app (M. Khairat et al., 2022).

5.3.1 Use Case Diagram

This subsection presents a use case diagram that illustrates the various user interactions possible
within the Pawfect Diet app. The diagram highlights the functional aspects of the application,

showing how users can perform specific tasks and what responses they can expect from the system.
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5.3.2 Navigation Flow

Building on a thorough understanding of the app’s functional and non-functional requirements, and
guided by a clear conceptualisation of the app’s workflow as depicted in the use case diagram
(Figure 5.2), the design process focused on developing ten key screens (table 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 understanding of the
screen descriptions and demonstrates the logical progression between screens.

. Screen . Component
. Action D Decision

“ . u“"’

Profile
1 Completed?
it
1 Vae
|rzi
1f 1

_ =I > =

T

How
Many Dog
Profiles?

If Working Dog

Agree with
Detected Yes
Updates?

il

Figure 5. 3 - User Journey and Navigation 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 and engaging user experiences (table 5.3), driven by insights from the
literature review and user surveys, in which it was underscored that users required a robust system
that could handle detailed personalisation for canine diets while being manageable and not
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overwhelming. These principles, as defined by Y. Rogers and colleagues (2023), aim to optimise user
interactions by making system functions obvious, providing meaningful information back to the user,
and ensuring that controls communicate how to use them effectively.

Design Principle

Application in Pawfect Diet

Impact on User Experience

and intuitive buttons designed to be tactile and
easy to manipulate where is possible.

Visibility Prominent display of navigation tabs and Users can easily see where they are in the
status indicators on every page. app and 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 diet adjustments.
Affordance Interactive elements such as dropdown menus | Facilitates an engaging interaction, making

the app not only functional but also
enjoyable to use.

Table 5. 3 - 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 user-centred application, were informed by interaction design principles
highlighted above (Y. Rogers et al., 2023). Each 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 a comprehensive
and intuitive user experience that caters to a wide range of user needs and preferences. The detailed
strategies and their impacts on user experience are summarised in the table below.

Usability Goal

Implementation Strategy

Impact on User Experience

Effectiveness

Ensured all user interactions resulted in
meaningful outcomes, such as providing
accurate dietary recommendations based on
comprehensive dog profiles.

Increases user trust in the app's recommendations
and enhances overall satisfaction.

sections and functionalities of the app.

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

Utility Integrated features like customisable diet Ensures the app meets diverse user needs,
plans that adapt to different dog profiles and | 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 could easily allowing users to become proficient with the app
understand and use. more rapidly.

Memorability Used consistent Ul elements across different | Helps users remember how to use the app

effectively, even if they return after a period of
non-use.

Table 5. 4 - Human-Centric Usability Goals identified for Pawfect Diet

5.4.2 Prototyping

After defining the requirements and adopting a human-centred 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 from low-fidelity prototypes (sketches) to

high-fidelity prototypes (detailed Ul design).
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This section presents a few examples comparing low and high-fidelity prototypes shared with
participants for feedback. It's important to note that the design process was comprehensive,
covering all previously mentioned screens. The examples provided here are a representative sample.
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Figure 5. 4 - Low-Fidelity Prototype of the Calorie Tracker Figure 5. 5 - High-Fidelity Prototype of the
in the Dashboard Screen Calorie Tracker in the Dashboard Screen

Figures 5.4 and 5.5 display the Calories Tracker within the dashboard, exemplifying how the design
adheres to the 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 5. 7 - Low-Fidelity Prototype of Feed Log Screen Figure 5. 6 - High-Fidelity Prototype
of Feed Log Scree

Figures 5.6 and 5.7 display the Feed Log of the Pawfect Diet app, a key feature for creating
customised dog diets. This interface demonstrates efficiency and utility by emphasising 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.
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Figure 5. 9 - Low-Fidelity Prototype of Vet Care Screen Figure 5. 8 - High-Fidelity Prototype of

Vet Care Screen

Figures 5.8 and 5.9 highlight the Vet Care chat interface of the Pawfect Diet app, which simulates
veterinary consultations to improve user interaction. The design emphasises visibility and immediate
feedback, ensuring messages and commands are clear and the information flow is continuous. This
approach enhances efficiency and effectiveness, simplifying complex consultations into user-friendly
interactions that enhance both functionality and user satisfaction.

The designs illustrated above represent only a subset of the application's key screens and
functionalities. The same logic and principles applied here are consistently used across all screens to
ensure a user-friendly and engaging interface. While it is too early to discuss the implementation of
functional requirements, the design phase clearly integrates non-functional requirements. For
example, NFRO02 and NFR004, which emphasise an intuitive, easy-to-navigate interface and the
inclusion of playful elements, are evident in the design.

5.5 Summary

The design chapter comprehensively outlines the systematic approach taken in crafting the Pawfect
Diet app. It details how the functional and non-functional requirements are meticulously translated
into a user-centric interface, ensuring an optimised user experience and efficient application
performance. The chapter demonstrates the integration of design principles and usability goals
through sections on user interaction design and requirements specification, each underpinned by
thorough research and practical implementation strategies. 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 of artificial 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 discusses the
integration of advanced Al capabilities using GPT-3.5 Turbo for personalised diet recommendations
and TensorFlow for breed recognition. Additionally, the chapter elaborates on architectural design
and the rigorous testing protocols applied to ensure the app's functionality and user experience are
optimal.

6.2 React Native and Dependencies

To meet the non-functional requirement (NFR0O03) that Pawfect Diet must be compatible with both
Android and iOS devices, the app was developed using React Native Expo. This JavaScript framework
extends React.js to target mobile platforms, allowing cross-platform compatibility through Babel,
which converts JavaScript syntax into native code. The choice to use Expo for development was
driven by its simplicity and efficiency in managing project builds (Expo).

React Native does not use CSS for styling; instead, it utilises
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
personalisation options through extensions.

Given the complex front-end and back-end requirements of
Pawfect Diet, several key dependencies were integrated (figure
6.1):

e Expo Packages: Key packages like expo-file-system,
expo-image-picker, and expo-secure-store enabled
access to native device functionalities such as file
storage, media library, and secure storage. For instance,
expo-image-picker was essential for features requiring
photo uploads, such as breed recognition and profile
personalisation (Expo).

e React Navigation: Employed to manage in-app
navigation, providing a seamless user experience across
screens and tabs. This library facilitated the
development of an intuitive navigation structure,
ensuring smooth transitions and a coherent user journey
throughout the app (React Navigation).

e TensorFlow: Allows machine learning integration,
specifically used for the breed recognition model in
Pawfect Diet, enabling advanced image recognition

o o Figure 6. 1 - List of software dependencies utilised
features within the application (TensorFLow). in the development of the Pawfect Diet app

e Firebase: Utilised for backend services, with modules for

authentication, Firestore, and storage managed through the firebase package, supporting



Chapter 6: Implementation and Testing Page |35

data storage and user management. This integration streamlined user authentication
processes and ensured robust data handling and storage solutions (Google).

e Additional Ul Libraries: Libraries like react-native-chart-kit, react-native-circular-progress,
and react-native-gifted-chat enhanced Ul elements and data visualisation. For example,
react-native-gifted-chat significantly expedited the development of the Vet Care Chat
feature’s front end, enabling real-time, interactive communication within the app (Expo).

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 emphasised during development. The Database is structured as
shown in figure 6.2, and the app successfully performs CRUD operations across various components
calling at services mentioned above.

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 6. 2 - Database schema diagram for the Pawfect Diet app showing the Firebase data model structure.

6.2.1 Front-End Development

Front-end development was pivotal in ensuring that Pawfect Diet is not only functional but also
enjoyable to use. React Native’s component-based structure facilitates a modular approach to Ul
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 design (Expo).
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The project structure adheres to best development ISR
practices, organising content within a “src” folder
subdivided into subfolders such as “screens” and
“components”. This organisation enhances
maintainability and scalability, crucial for future
enhancements. The complete front-end source
code is available through the GitHub link in the
appendix.

This streamlined approach to development,
coupled with strategic use of dependencies,
ensures that Pawfect Diet effectively merges
technology with user-centric design, making

Figure 6. 3 - Example of Reusable Components
advanced Al features accessible and practical for Constructed in React Native while Developing

everyday pet care. Pawfect Diet

6.3 App Architecture

The high-level architecture of the Pawfect Diet app is designed to integrate various functionalities
seamlessly, leveraging both cloud-based and local resources. The architecture is divided into three
main layers: User Interface, Logic, and Data Storage.

e User Interface: This layer comprises the various screens and components that the user
interacts with.

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

e Data Storage: This layer manages data persistence and retrieval using Firebase.

The system architecture diagram, figure 6.4, illustrates the interaction between the components:

e User interfaces interact with Firebase for data storage and retrieval.
o APl calls to the GPT-3.5 Turbo model handle Al functionalities.
e Local TensorFlow/Teachable Machine models process images for breed recognition.

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. User-uploaded images are processed locally by
TensorFlow/Teachable Machine models for breed recognition, and inputs related to dog profiles are
sent to the GPT-3.5 Turbo model via API for Personalised diet suggestions. User data, including
profiles, logs, and health goals, is stored in Firestore, images are uploaded to Firebase Storage, and
authentication is managed by Firebase Authentication, with the app retrieving data from Firebase to
update the Ul and provide real-time feedback.
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Figure 6. 4 - Pawfect Diet Architecture Diagram

6.4 Integration of Al

This section details the integration of Al with the GPT-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 limitations. The app
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 how Al-generated features are seamlessly
integrated into the app's user interface.

6.4.1 API Configuration

The Pawfect Diet app interfaces with OpenAl's APl through a secure and streamlined process (figure
6.5). The API key is securely stored and accessed via environment variables to maintain security. The
integration involves two key functions: fetchAlSuggestions and fetchVetAdvice, which handle
communication with OpenAl's API by performing POST requests to specific endpoints. Each request
includes headers with Content-Type set to application/json and an Authorisation token bearing the
OpenAl APl key, ensuring secure and authenticated interactions (OpenAl).

The API requests are customised with parameters such as prompt for dietary suggestions and
messages for vet advice, along with settings like temperature and max_tokens to control the Al's
creativity and response length. This fine-tuning ensures the responses are relevant and fit 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 6. 5 - Sample code snippets demonstrating API calls to OpenAl for fetching 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 specific functionalities 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 6. 6 - Diagram showing the process of user interaction with Al: converting user requests into structured prompts and
formatting Al responses 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 to generate relevant and actionable responses (AWS, 2023).
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For generating daily meal plans and closing daily logs in the Feed Log Screen, prompts are structured
to request JSON-formatted responses from the Al. This format is chosen to facilitate easy integration
and manipulation within the app's workflow. Below, an example demonstrates structuring a prompt
to generate a detailed daily meal plan for a dog in the specified JSON format. However, please note
that in a real scenario, information 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 physical
activities listed below, generate a daily meal plan as a JSON object with keys 'food’, 'treats’,
'activities', 'work’, considering also any sub-keys 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/sporting: Service
- 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 of food 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, Nutritional Info: (Calories Per Piece: 30, Protein: 20%, Carbs: 50%, Fat: 5%)

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

Example of output:

food: [{foodBrand: Brand A, foodName: Chicken Breast, note: High protein content 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, shiftLengthHours: 2, workintensity: Light}]

Table 6. 1 - Example of Prompt Engineering for Al-Driven 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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"Pedigree”,
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Figure 6. 7 - Code snippet showing the parsing of Al-generated 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 the front-end. Image 6.8 below illustrates the user interface showcasing the Al-driven
features, including the daily log and feedback generated by the Al. This information is presented in a
user-friendly and easily understandable format, providing valuable insights and feedback to the user.
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Figure 6. 8 - Screenshot sequence displaying the Feed Log interface in the Pawfect Diet app. The screens illustrate how the
app presents daily nutritional tracking, including Al-generated meal recommendations and feedback.

In the Vet Care feature, prompt engineering adopts a conversational approach, designed to mimic
real-time veterinary consultations. The Al is informed of the dog's health goals, basic profile
information, and any relevant details 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 profile,
health goals, and daily intake information provided below. Answer the user's queries naturally and
concisely, using the specific information when relevant.

Table 6. 2 - Example of Prompt Engineering for Vet Care Chat

To ensure continuity 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 continuity of information 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 dynamic tailoring 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.

Callback(
[1) =»
setIsATTyping(

Figure 6. 9 - 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 real-time consultations, the Vet
Care feature of the app includes an advanced capability
that utilises Natural Language Processing (NLP) techniques
to detect specific changes mentioned by users during their
conversations. For instance, when users mention updates
about their dog's weight, the system recognises these
statements using a series of regular expressions (figure
6.10). This detection triggers a prompt asking the user if
they wish to update their dog's profile with the new

weight. This feature not only enhances user interaction but  Figure 6. 10 - Code snippet demonstrating the use of
regular expressions to detect user-reported changes.
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also ensures that the dog's health information remains current, which is critical for providing
accurate health advice (C. 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.
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Figure 6. 11 - 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 presentation. While still 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 functional and non-functional 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 methodology chapter, due to limitations of the GPT-3.5 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 the reliability of
the data. However, manual entry is time-consuming 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 developments will 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 is widely accepted in veterinary nutrition
and serves as a foundational element for calculating the Maintenance Energy Requirement (MER) by
applying appropriate factors (V. Pedrinelli et al., 2019).
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RER (kcal/day) = 70 x (body weight in kg)®”®
Table 6. 3 - Resting Energy Requirement (RER) Formula

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 needs. Health goals are tailored according to
each dog's specific dietary needs and fitness objectives, ensuring personalised and accurate
recommendations.

% Calculating MER for Dog ¢
Weight(kg) | RER(kcal) | Weight(kg) | RER(kcal) MER Factors

- L i il Neutered adult 1.6

2 118 22 711

= % = = Intact adult 1.8

4 198 24 759 Inactive 12~14

5 234 25 783 Weight loss 1

6 268 26 806

7 301 27 829

3 333 28 852 MER = RER X MER Factors
e.g. An inactive adult 10kg dog

? 363 29 il 374 (RER) X 1.3 (Factor) = 486 kcal

10 374 30 897 A daily calorie intake for 10kg dog

11 423 31 920 is about 486 kcal

12 451 32 942

13 479 33 964

14 507 34 986

15 534 35 1,007

16 560 36 1,029

11y 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 6. 12 - Table illustrating the calculation of Maintenance Energy Requirements (MER) for dogs based on weight and
activity level

6.6 Breed Recognition Development

The breed recognition feature in the Pawfect Diet app utilises Google’s Teachable Machine for
model development, enabling rapid setup and testing of machine learning capabilities. The model
was trained using a comprehensive dataset from Tsinghua University (D. Zou 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 tool. For 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
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TensorFlow.js-compatible files: model.json, weights.bin, and metadata.json, ensuring seamless

integration and operation within the app.
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Figure 6. 13 - Teachable Machine interface displaying the training setup and results for a dog breed recognition model.

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

Model Loading: TensorFlow's
tf.loadLayersModel method is used to read
the model files from local storage, ensuring
the model is ready for predictions without
server fetches.

Image Processing: User-uploaded photos
are processed into tensors using
TensorFlow's image processing functions
and fed into the model.

Prediction and Display: The 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.

[

useEffect(
loadModel =
tf.ready();
= require(

tModel (model) ;

loadModel();

] 3

predictImage(imageUrl) {

'model

Figure 6. 14 - Code snippet demonstrating TensorFlow model
loading and image prediction in the Breed Recognition feature of
the Pawfect Diet app

This integration of TensorFlow.js within the React Native app enables real-time, on-device breed
recognition, offering users quick and reliable results directly on their mobile devices.
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Figure 6. 15 - Screenshots illustrating the Breed Recognition feature in the Pawfect Diet app, from 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 any errors, visual
bugs, and user feedback.

Please note that, before conducting these tests, the application was thoroughly reviewed to ensure
it was feature-complete. However, a visual bug was identified in the calorie trackers of the
Dashboard and Feed Log screens, where the numbers temporarily display as NaN before correcting
themselves. Due 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 Jest, a widely-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 particularly

Generate Dailv Log with Al

suitable for testing React Native applications, ensuring Ops! The Al made a mistake!!!
reliable and maintainable code by automating the The Al made a mistake in generating
verification of component functionality and logic (Jest 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 Feed
Log feature, when the user presses “Generate Daily Log with
Al”, the operation occasionally fails. This issue is
intermittent. Upon investigation, it was determined that the

. . . Figure 6. 16 - Error message displayed in the
problem stems from how the Firebase call is handled in that Pawfect Diet 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 notifying the 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 is table displaying few outcomes of the unit test results.

ID Component | Test Expected Actual Outcome Status Notes
Description Outcome
001 | Login User login with | Successfully logs | 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 based | responses
responses in on input. consistently.
real-time.
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 6. 4 - Part of the Unit Test Results for the Pawfect Diet App

6.7.2 Usability Testing

Usability testing involved 22 participants, primarily aged 25-34, evaluating the user experience and
Al features of Pawfect Diet. Participants, mostly new to pet diet apps but familiar with Al services,
completed tasks such as creating dog profiles, navigating the dashboard, and using the Vet Care
chat. They were informed of the app’s current focus on Jack Russell Terrier and German Shepherd
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breeds and asked to create profiles for various dog types, including female, male, and working dogs,

to ensure comprehensive feature testing (see Table 6.5 for 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 basic details, health info, select food preferences, insert profile
picture)

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

5 Visit the dashboard (note: participants were informed this is just a front-end display)

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

7 Navigate to the feed log

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

9 Check out calorie tracker (Visible in dashboard and Feed Log)

10 Delete logs

11 Generate a daily log with Al

12 Close the daily log (receive Al’s feedback)

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

14 Navigate to Vet Care

15 Use the chat 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, create another dog profile with different values

22 Log out

23 Log in again to test the login functionality

Table 6. 5 - 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 noted confusions with the food selection
process. Satisfaction was high for the calorie tracker and feed log, with 73% and 77% approval,

respectively. The Al-generated 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)?
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8. How satisfied are you with the Feed Log feature?

More Details it Insights
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@ Somewhat satisfied

. Somewhat dissatisfied 1
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9. How useful did you find the Al-generated daily log?

More Details it Insights

. Extremely useful [
@ Somewhat useful 1
@ Neutral 4

@ Somewhat not useful 1

. Extremely not useful 0

Figure 6. 17 - User Satisfaction and Utility Ratings for Key Features in Pawfect Diet App

Trust in the Al was mixed; 55% trusted its recommendations, 36% were uncertain, and 9% did not
trust it. The Vet Care chat’s detection feature was found useful by 77% of participants. Positive
feedback highlighted Al suggestions, ease of use, and comprehensive features. Suggestions for
improvement included more accurate calorie tracking, simpler food selection, and options for
reporting sickness, which were common themes in open-ended 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 iiJ 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 6. 18 - 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 positively, achieving 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 feedback obtained



Chapter 6: Implementation and Testing Page |49

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 summarising the outcomes of the implementation phase, 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 a dynamic and responsive user interface. The chapter also revisits the
testing stages that verified the app's performance, highlighting the key issues identified and the
steps taken to address them. The integration of Al not only enriched the app’s functionality but also
showcased the potential for future enhancements and expansions in serving a broader demographic.



Chapter 7
Discussion

and Conclusion
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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. It synthesises the results from previous chapters to assess the
effectiveness of the app in meeting the project’s objectives and addresses the research questions
posed at the outset. Additionally, this chapter identifies the limitations encountered 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 Al-Generated Dietary Recommendations

The Pawfect Diet app successfully integrates Al technologies to offer Personalised dietary
recommendations tailored to individual dogs. The Al-generated daily logs and the Vet Care chat
feature demonstrate the potential of Al to provide accurate and breed-specific nutrition plans,
addressing the first research question. Survey results from dog owners indicate a high level of
satisfaction with the Personalised diet plans and calorie tracking features, highlighting the app's
effectiveness in delivering precise and tailored nutritional advice. However, the 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 tracking posed several challenges, particularly
in ensuring the accuracy and reliability of Al-generated recommendations. The iterative agile
development approach, combined with extensive user feedback, helped address these challenges by
refining the Al functionalities and enhancing the user interface. The hybrid approach of combining
manual calculations with Al-generated suggestions mitigated some of the limitations of the Al
model, ensuring more accurate and reliable health goal and calorie calculations. This approach
effectively answered the second research question by demonstrating a practical solution to
integrating Al in a user-friendly and accurate manner.

7.2.3 User Trust and Reliability Measures

The study reveals a generally positive perception of Al among dog owners, with a majority
expressing trust in the Al-driven recommendations provided by the Pawfect Diet app. However,
concerns about the accuracy and breed-specific customisation of Al recommendations were noted,
particularly among veterinarians. To enhance 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 transparency
and reinforcing the app’s credibility.

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 experience. The app's user-friendly
interface ensures a seamless interaction for users, effectively answering the fourth research
qguestion. 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 user engagement and satisfaction,
aligning with the app's goal of providing a user-centric solution for canine dietary management.

7.3 Limitations

Despite the successful development and positive reception of the Pawfect Diet app, several
limitations were identified: 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
Al models; the app’s primary focus on Jack Russell Terrier and German Shepherd breeds limits its
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 database to enhance the app's food options and user
convenience. These constraints were addressed with the aim of creating a demonstration-ready
product.

7.4 Future Research and Development

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

e Advanced Al Integration: Future work should explore integrating more advanced Al models
from newer platforms to improve the accuracy and reliability of health goal and calorie
calculations. Additionally, the development of a specialised Al tailored specifically for canine
nutrition management could be considered.

e Expanded Breed Database: It is planned to expand the app’s breed recognition capabilities
to include a wider range of breeds, thereby enhancing the app’s applicability and value to a
broader user base.

o Comprehensive Food Database: Integrating a public food database is essential to provide
users with a more extensive selection of food options, thereby improving the app’s
functionality and user experience.

e Enhanced User Feedback Mechanisms: Developing 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.

o Development of New Features: It 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 on reported
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 Conclusion 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 innovative Al-driven mobile application designed to offer
Personalised, breed-specific dietary recommendations, tailored to meet the unique nutritional needs
of individual dogs. By leveraging modern Al technologies, such as GPT-3.5 Turbo model, the app
effectively bridges the gap between sophisticated technology and practical pet care solutions.
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Pawfect Diet’s design is firmly anchored in a user-centric approach, ensuring an intuitive and
engaging experience for dog owners. Key features, such as Al-generated daily logs, interactive Vet
Care chat, and comprehensive calorie tracking, underscore the app’s commitment to enhancing user
engagement and satisfaction. The positive feedback from usability testing highlights the app’s
effectiveness in delivering precise, tailored nutritional advice, thereby addressing the diverse needs
of its users. These capabilities align with current research emphasising the importance of
Personalised nutrition in improving pet health outcomes, as noted by Hoummady et al. (2022) and
Kazimierska & Biel (2020).

Despite the successful implementation and favourable reception, the study acknowledges certain
limitations, including the initial focus on a limited range of breeds 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 impact of Pawfect Diet extends beyond technological innovation, aiming to
significantly improve canine health and well-being. The app’s ability to provide scientifically
grounded, Personalised dietary recommendations addresses a critical need highlighted by studies
such as Wainwright et al. (2022), which emphasise the gap in reliable, accessible dietary guidance for
pet owners. By empowering dog owners with precise nutritional insights, Pawfect Diet contributes
to more informed and effective pet care practices, ultimately enhancing the quality of life for dogs.

In conclusion, Pawfect Diet stands as a pioneering example of Al’s potential to transform pet care,
offering a scalable and impactful solution for modern canine dietary 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 future advancements in Al applications in pet care, fostering greater acceptance and
trust in Al-driven solutions among consumers and professionals alike. Continued innovation and
user-centric enhancements will be essential in establishing Pawfect Diet as a leading tool in the field
of Al-driven pet care, ultimately contributing to improved health and well-being for dogs and greater
satisfaction for their owners.



References Page |54

References

A. Carvelli et al. (2020). Size, demography, ownership profiles, and identification rate of the owned dog population in
central Italy. PLOS ONE, 15(10). doi:https://doi.org/10.1371/journal.pone.0240551

A. Gautam et al. (2018, April 10). Scientific dog feeding for good health and its preparation: A review. Journal of Entology
and Zoology Studies, 2(6), 1683-1689. Retrieved November 07, 2023, from
https://www.entomoljournal.com/archives/2018/vol6issue3/PartW/6-3-264-791.pdf

A. Hoummady et al. (2022). Comparison of canine owner profile according to food choice: an online preliminary survey in
France. BMC Vet Res, 18(163). doi:https://doi.org/10.1186/s12917-022-03258-9

Ambiotec Balance. (n.d.). NutriPetDog, dog nutrition. Retrieved November 30, 2023, from play.google.com:
https://play.google.com/store/apps/datasafety?id=com.sunseastudios.NPDAndroid&hl=en_US&gl=US

Appleby, Basran. (2022, March 30). Artificial intelligence in veterinary medicine. Journal of the American Veterinary
Medical Association, 260(8). doi:https://doi.org/10.2460/javma.22.03.0093

AWS. (2023). What is Prompt Engineering? Retrieved March 02, 2024, from aws.amazon.com:
https://aws.amazon.com/what-is/prompt-
engineering/#:~:text=Prompt%20engineering%20is%20the%20process,solutions%20to%20generate%20desired%
20outputs.

B. Steven et al. (2009). Natural Language Processing with Python. O'Reilly Media Inc. Retrieved December 28, 2023, from
https://www.nltk.org/

C. Fagarasan et al. (2021). Agile, waterfall and iterative approach in information technology projects. IOP Conference
Series: Materials Science and Engineering, 1169. doi:10.1088/1757-899X/1169/1/012025

C. Roe. (2017). |dentify Data Patterns with Natural Language Processing and Machine Learning. Retrieved March 02, 2024,
from dataversity.net: https://www.dataversity.net/identify-data-patterns-natural-language-processing-machine-
learning/

Cherniak, K. (2024, February 07). Chatbot Statistics: What Businesses Need to Know About Digital Assistants. Retrieved
April 30, 2024, from masterofcode.com: https://masterofcode.com/blog/chatbot-
statistics#:~:text=Chatbot%20Adoption%20Stats%3A&text=1.4%20billion%20people%20actively%20use,consume
rs%20oppose%20companies%20using %20bots.

Coté M, L. B. (2021). Artificial intelligence in nutrition research: perspectives on current and future applications. Appl Physiol
Nutr Metab., 1-8. doi:10.1139/apnm-2021-0448

D. Zou et al. (2020). A new dataset of dog breed images and a benchmark for fine-grained classification. Computational
Visual Media. doi:https://doi.org/10.1007/s41095-020-0184-6

E. S. Madhan et al. (2022, September 23). An Intelligent Dog Breed Recognition System Using Deep Learning. International
Journal of Data Informatics and Intelligent Computing, 1(1), 39-52. doi:https://doi.org/10.59461/ijdiic.v1i1.12

Expo. (n.d.). Expo and EAS are an ecosystem of tools that help you. Retrieved January 09, 2024, from expo.dev:
https://expo.dev/

FEDIAF EuropeanPetFood. (2022). New FEDIAF Facts & Figures highlights the growth of European Pet Ownership. Retrieved
January 05, 2024, from https://europeanpetfood.org/_/news/new-fediaf-facts-figures-highlights-the-growth-of-
european-pet-ownership/#:~:text=Key%20European%20Data%3A,aquaria%20and%2010%20million%20terraria

Figma. (n.d.). Figma Learn. Retrieved January 09, 2024, from figma.com: https://help.figma.com/hc/en-us

G. Morelli et al. (2020). A Survey of Dog Owners’ Attitudes toward Treats. Journal of Applied Animal Welfare Science,
23(1), 1-9. doi:https.//doi.org/10.1080/10888705.2019.1579095

Garcia, M. B. (2023). ChatGPT as a Virtual Dietitian: Exploring Its Potential as a Tool for Improving Nutrition Knowledge.
Appl. Syst. Innov., 6(96). doi:https.//doi.org/10.3390/asi6050096



References Page |55

GitHub. (n.d.). GitHub Docs. Retrieved January 09, 2024, from github.com: https.//docs.github.com/en

Google. (n.d.). Android Studio Developers Guides. Retrieved January 09, 2024, from developer.android.com:
https://developer.android.com/guide

Google. (n.d.). Firebase Documentation. Retrieved January 09, 2024, from firebase.google.com:
https://firebase.google.com/docs

Google. (n.d.). Teachable Machine: Train a computer to recognize your own images, sounds, & poses. Retrieved January 09,
2024, from teachablemachine.withgoogle.com: https://teachablemachine.withgoogle.com/

H. Song, Y. Kim. (2021). A dog food recommendation system based on nutrient suitability. Expert Systems, 38(2).
doi:https.//doi.org/10.1111/exsy.12623

J. Wainwright et al. (2022, January 2022). Owners’ views of canine nutrition, weight status and wellbeing and their
implications for the veterinary consultation. Journal of Small Animal Practice, 63(5), 381-388.
doi:https.//doi.org/10.1111/jsap.13469

J. Wainwright, K. M. (2022). Owners’ views of canine nutrition, weight status and wellbeing and their implications for the
veterinary consultation. Journal of Small Animal Practice, 63(5), 381-388. doi:https://doi.org/10.1111/jsap.13469

Jest Js. (2024). JEST, 29.7. Retrieved April 30, 2024, from jestjs.io: https://jestjs.io/docs/getting-started

K. Kazimierska and W. Biel. (2020). FEEDING OF SPORTING DOGS. Department of Monogastric Animal Sciences, Division,
355(54), 5-14. doi:10.21005/AAPZ2020.54.2.01

Lynn Marks. (n.d.). Dog Log. Retrieved November 30, 2023, from doglogapp.com: https.//www.doglogapp.com/

M. Khairat et al. (2022). Usability Measurement in User Interface Design Using Heuristic Evaluation & Severity Rating (Case
Study: Mobile TA Application based on MVVM). 2022 IEEE 12th Annual Computing and Communication Workshop
and Conference (CCWC), (pp. 0974-0979). Las Vegas. doi:10.1109/CCW(C54503.2022.9720876.

Matthew Wilson. (n.d.). Can Dogs Eat It. Retrieved January 18, 2024, from apps.apple.com:
https.//apps.apple.com/jm/app/can-dogs-eat-it/id1608689637

OpenAl. (n.d.). Open Al Models. Retrieved January 09, 2024, from platform.openai.com:
https://platform.openai.com/docs/models

P. A. Laplante, M. Kassab. (2022). Requirements Engineering for Software and Systems (4th ed.). New York: Auerbach
Publications. doi:https://doi.org/10.1201/9781003129509

P. Sahu, A. Kumari. (2023). User Attitudes and Behavioural Intentions Towards ChatGPT: An Exploratory Study. International
Journal of Novel Research and Development (JJNRD), 8(4). Retrieved April 30, 2024, from
https.//www.ijnrd.org/papers/IJINRD2304386.pdf

PAWSM. (n.d.). THE PAWSM BOWL. Retrieved November 30, 2023, from pawsm.com: https://pawsm.com/

R. Streefkerk. (2019). Qualitative vs. Quantitative Research | Differences, Examples & Methods. Retrieved December 28,
2023, from scribbr.com: https.//www.scribbr.com/methodology/qualitative-quantitative-research/

React Navigation. (n.d.). React Navigation: Routing and navigation for Expo and React Native apps. Retrieved January 21,
2024, from reactnavigation.org: https://reactnavigation.org/docs/getting-started/

Starry Web. (n.d.). Meet your new. Retrieved December 29, 2023, from oatsy: https.//www.oatsyapp.com/capydiet

Statista. (2024). Number of monthly ChatGPT and Gemini Al mobile app downloads in the United States from May 2023 to
February 2024. Retrieved April 30, 2024, from statista.com: https.//www.statista.com/statistics/1454331/united-
states-chatgpt-gemini-app-downloads/

Statista. (2024). Share of households owning dogs in the United Kingdom (UK) from 2011 to 2023*. Retrieved March 10,
2024, from statista.com: https.//www.statista.com/statistics/515333/dogs-ownership-in-the-united-kingdom-
uk/#:~:text=According %20to%20the%20most%20recent,between%2022%20and%2026%20percent.



References Page |56

TensorFLow. (n.d.). APl Documentation. Retrieved January 09, 2024, from tensorflow.org:
https.//www.tensorflow.org/api_docs

The Lazy Hippo Dev. (n.d.). The Lazy Hippo Dev. Retrieved November 29, 2023, from https.//lazyhippodev.com/:
https.//lazyhippodev.com/

V. Pedrinelli et al. (2019). Predictive equations of maintenance energy requirement for healthy and chronically ill adult dogs.
Journal of Animal Physiology and Animal Nutrition, 105(S2), 63-69. doi:https://doi.org/10.1111/jpn.13184

Y. Rogers et al. (2023). Interaction Design: Beyond Human-Computer Interaction (6 ed.). Wiley. Retrieved October 30, 2023,
from https://www.perlego.com/book/3856078/interaction-design-beyond-humancomputer-interaction

Zoran, D. L. (2021, July). Nutrition of Working Dogs: Feeding for Optimal Performance and Health. Vet Clin North Am Small
Anim Pract, 51(4), 803-819. doi:10.1016/j.cvsm.2021.04.014



Appendix A

Appendix A

App Screenshots

Page |57

This section includes screenshots of the application taken from my phone during testing.
Additionally, a video presentation of the app is available on YouTube, accessible through the

following link:
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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 A. 4 - Create Dog Profile Part 1
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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 A. 5 - Create Dog Profile Part 2
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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
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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 A. 7 - 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 A. 8 - Create Dog Profile Part 5

(-]

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 A. 9 - Create Dog Profile Part 6
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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 A. 10 - Create Dog Profile Part
6
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Search for food ‘

Manual Entry

Forthglade - Chicken Delight m
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Recipe Pate m
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Beta - Venison and Pork m

lams ProActive Health
- Chicken & Rice Recipe m

Kibble
stickwith iour selection?
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Brand: Beta
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Product Macros
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Carbohydrates 15g
Fat 6g

NaN Calories
(For 100g of product)

Figure A. 6 - Create Dog Profile Part 8

-]

o Let's Meet Your Furry Friend

o
=

Ocado - Salmon Fillet X) Tilda - Brown Rice X)
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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
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Preview
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Preview
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Figure A. 8 - Create Dog Profile Part
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Figure A. 12 - Dashboard Part 7
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Generate Daily Log with Al

Meals
No meals recorded
Add Food
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No treats recorded.
Add Treat
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Feed Log
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Goal Meals Treats Burned Remaining
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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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Please Wait
The Al is creating the daily log result for Rocky

v 9
05:00:00

0

Calories Burned: 240

Feed Log

Figure A. 28 - Feed Log Part 6
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Rocky .

Cdptain of the Chew Toy
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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.
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Vet Care Chat

Hello! How can | assist you
with your dog today?

0

Vet Care

Figure A. 30 — Vet Care Part 1
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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 A. 31 - Vet Care Part 2

Figure A. 32 - Vet Care Part 3

Figure A. 33 - Vet Care Part 4
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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 A. 34 - Menu Part 1
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Captain of the Chew To

a2 Dashboard
& Feed Log

€ vetcare

& Saved Food
X Health Goals

& Account

@ Dog Profile

% Switch Dog Profile
© Reminders

& Notification

© Pprivacy Center

(@ Help

£ settings

LOGOUT —

Fiqure A. 35 - Menu Part 2

@

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 A. 36 - Health Goals Part 1

L]

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 A. 37 - Health Goals Part 2

16:43 1208 &
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Select Your Paw Partner

N als ol @

Captain of the Chew Toy

16:45 1208 3 (=)

R= wile

Select Your Paw Partner

Katia

The Treats Detective

Add a new companion

Figure A. 38 - Switch Dog Profile Part
1

\Q Rocky

P Captain of the Chew Toy

Add a new companion

Figure A. 39 - Switch Dog Profile Part
2
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Code

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

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


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

Appendix B

Appendix B

Survey For 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 B. 1 - 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 B. 2 - Survey for Dog Owners Part 2
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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 B. 3 - Survey for Dog Owners Part 3
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7. How difficult was it for you to figure out how to feed your dog when you first adopted it? *

Very easy Very difficult

8. Would you trust an Al-driven app to provide dietary recommendations for your dog? *
O Yes
O No
O Maybe
9. What concerns might prevent you from using an Al-powered diet app for your dog? *
Enter your answer

I

10. How likely are you to use a diet and nutrition management app if it is tailored to your
dog's breed and activity level? *

Very unlikely Very likely

Figure B. 4 - Survey for Dog Owners Part 4

11. Would you be willing to manually input your dog's meals into an app to track their diet?

O Yes
O No
|| O Maybe

12. What is the most challenging aspect of managing your dog's diet? *

Example: Calories intake

Enter your answer

13. Is your dog a working dog or invelved in high-intensity activities like agility training,
herding, or service work? *

A working dog is a dog that perform professional and/or sporting activities regularly. such as police dogs. running
competitions etc...

O Yes
O No

Figure B. 5 - Survey for Dog Owners Part 5
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14. How often do you review or change your dog's diet plan? *

O Regularly, with every vet visit.
O Occasionally, when | notice health/weight changes.

O Rarely or never.

15. Do you monitor your dog's weight and adjust their diet accordingly? *

O Yas

O I monitor the weight but | don't adjust the diet

OND

16. If your dog performs more intense activity for one or two days, do you adjust their calorie

intake to match their increased energy expenditure?

O Yas
O MNo
O Mot sure

Figure B. 6 - Survey for Dog Owners Part 6

17. When using a new app, how many steps would you be willing to take to complete a task

like entering a meal?
*

Please select the maximum number of steps that you find acceptable

O Only 1 step
O Up to 2 steps
O Up to 3 steps

O 4 steps or more

Figure B. 7 - Survey for Dog Owners Part 7
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Survey For Veterinarians

Al-Enhanced Canine Nutrition Management: A
Veterinary Perspective

This survey seeks to gather expert opinions from veterinarians on canine nutrition management and the potential role
of Al-driven tools in this domain.

The study aims to understand veterinarians' perspectives on breed-specific dietary needs, their experience with
nutritional challenges in dogs, and their views on the accuracy and reliability of Al compared to traditional methods.
Your insights are invaluable, and the data collected will contribute to a research project focused on developing an Al-

based application to assist dog owners with their pets’ dietary management.

Participation is voluntary, and all responses will remain anonymous and be used solely for academic purposes.

* Required

1. How long have you been practicing veterinary medicine? *

Less than 5 years

O 5-10 years
O 10-15 years

O More than 15 years

Figure B. 8 - Survey for Veterinarians Part 1
2. How often do you encounter dogs with diet-related health issues? *
O Very frequently
O Frequently
O Occasionally

O Rarely

3. In your opinion, what is the most common nutritional mistake dog owners make? *

Enter your answer

4. Rate the importance of breed-specific diets in canine nutrition. *

5. Do you believe Al technology could accurately assist in creating personalized diet plans for
dogs? *

O Yes
O Neo
I O Unsure

AT W
ra
w
=
n
i

Figure B. 9 - Survey for Veterinarians Part 2
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6. What are the key dietary considerations you take into account when advising on a dog's
nutrition plan? *

[] Breed

[ ] Age

[] weight

[ ] Activity level

[] oOther

7. Do you believe an Al could accurately assist in creating personalized diet plans for dogs,
compared to a veterinarian's expertise? *

O Definitely yes
O Possibly yes
O MNeutral

O Possibly no

O Definitely no
Figure B. 10 - Survey for Veterinarians Part 3

8. How likely are you to recommend an Al-driven nutrition app to dog owners if it's proven
accurate and reliable? *

() Very likely
O Somewhat likely
O MNeither likely nor unlikely

O Somewhat unlikely

O Very unlikely

9. What features would you consider essential for an Al-driven canine diet management app?

i
D Personalized diet plans

D Calorie tracking

D MNutritional analysis

l:‘ Barcode scanning for food items

l:‘ Integration with vet recommendations

D Other

Figure B. 11 - Survey for Veterinarians Part 4
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10. Please provide any additional comments or suggestions you have about integrating Al into
canine dietary management. *

Enter your answer

11. How do you adjust dietary recommendations for working dogs compared to companion
dogs? *

Enter your answer

12. If an Al system was as accurate as a veterinarian in providing dietary advice, would that
impact your practice? *

Q Yes
Q No
Q Maybe

Figure B. 12 - Survey for Veterinarians Part 5

Survey Post-Usability Test

Pawfect Diet Usability and Al Trust Survey

Thank you for participating in the Pawfect Diet Usability and Al Trust Survey, a crucial part of my dissertation resear
This survey aims to gather insights into your experience with the Pawfect Diet app, focusing on usability, ease of

navigation, and trust in its Al features.

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. Your feedback is invaluable in helping us improve the app and enhance the user
experience. Thank you for your time and contribution!

* Required

1. Age Group *

O 65 and older

Figure B. 13 - Survey Post-Usability Test Part 1
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2. Have you ever used a pet diet app before? *

O Mo

3. Have you ever used Al services such as ChatGPT before? *

OYES
O No

4. How easy was it to navigate through the app? *
() Very Easy
O Easy
() Neutral
() Difficult

() Very Difficult
Figure B. 14 - Survey Post-Usability Test Part 2

5. Did you encounter any difficulties while creating a dog profile? *

OYES
ONO

6. If yes, please describe

Enter your answer

7. How satisfied are you with the calorie tracker feature (Dashboard and Feed Log)? *

O Very satisfiad

O Somewhat satisfied

() Neither satisfied nor dissatisfied
O Somewhat dissatisfied

() Very dissatisfied

Figure B. 15 - Survey Post-Usability Test Part 3
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8. How satisfied are you with the Feed Log feature? *

O Very satisfiad
O Somewhat satisfied
() Neither satisfied nor dissatisfied

O Somewhat dissatisfied

() Very dissatisfied

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

O Extremely useful

O Somewhat useful
O Meutral

O Somewhat not useful

O Extremely not useful

Figure B. 16 - Survey Post-Usability Test Part 4

10. How would you rate your experience with the Vet Care chat feature? *

O Excellent

= () Good
O Average

O MNeeds improvement

O Poor

11. Do you trust the Al's recommendations? *

O ‘Yes.
O Mo
O Maybe

Figure B. 17 - Survey Post-Usability Test Part 5
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12. How useful did you find the detection feature for updates within Vet Care? *

O Extremely useful

O Somewhat useful

O Neutral

O Somewhat not useful

O Extremely not useful

13. What did you like the most about the app? *

Enter your answer

14. What improvements would you suggest for the app? *

Enter your answer

15. From 1 to 5, how much do you like the overall idea behind the project? *

Figure B. 18 - Survey Post-Usability Test Part 6

16. Would you use this app regularly for managing your dog's diet? *

O Definitely
O Probably

O MNot Sure

O Probably Not

O Definitely Mot

Figure B. 19 - Survey Post-Usability Test Part 7



