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Executive Summary

The Yard Sales App is an iOS mobile application designed to empower yard sale shoppers
with real-time price comparisons and product information. Developed using React Native and
Expo, the app has been built and deployed to Apple Store Connect for TestFlight testing via
Expo Application Services (EAS).

Key features include user authentication via Firebase, barcode scanning using react-native-
vision-camera, real-time price comparison with eBay API integration, object recognition
using AWS Rekognition, photo capture and gallery, wishlist functionality, and a markdown
notebook for note-taking.

The app's architecture utilizes modern React patterns with hooks and functional components.
Firebase provides backend services for authentication and data storage. Extensive unit and
integration tests have been implemented using Jest and React Native Testing Library.

Evaluation methods include automated testing, performance testing on iOS devices, and user
acceptance testing. While the app offers significant advantages in informed decision-making
and potential cost savings, limitations such as reliance on internet connectivity and external
API accuracy are acknowledged.

Future development plans include enhancing offline capabilities, expanding recognizable
items, and implementing advanced security measures.

The Yard Sales App represents a sophisticated tool for iOS users, combining cutting-edge
mobile technologies with user-centric features to enhance the yard sale shopping experience.
Its deployment to TestFlight demonstrates readiness for real-world testing and potential App
Store release.

1.0 Introduction
1.1. Background

The Yard Sales App project was conceived as a tool to empower yard sale enthusiasts
with real-time pricing information and product details. This iOS application represents
my first venture into mobile app development, providing a valuable opportunity to apply
and expand my software development skills.

Developing this app has been a significant learning experience, covering the entire mobile
app lifecycle from conceptualization to deployment on TestFlight. It has enhanced my
proficiency in iOS development, API integration, and cloud-based services.

The skills acquired through this project are directly applicable to the current tech industry,
particularly in mobile and cloud development. This experience in creating a full-fledged,



production-ready mobile application will be invaluable as I transition into a professional
software development role post-graduation.

1.2. Aims

The primary aims of the Yard Sales App are:

1. To bridge the knowledge gap for yard sale shoppers by providing instant access to
market prices and product information.

2. To enhance user confidence in negotiating prices and making purchasing
decisions at yard sales.

3. To promote responsible spending habits by enabling easy price comparisons
between yard sale items and online listings.

4. To streamline the yard sale shopping experience by integrating features like
barcode scanning, image recognition, and a digital notebook within a single
application.

5. To create a user-friendly, efficient tool that caters specifically to the needs of yard
sale enthusiasts.

6. To demonstrate proficiency in mobile app development, from conception to
deployment, using modern technologies and best practices.

These aims collectively work towards empowering users to make informed decisions,
potentially save money, and enhance their overall yard sale experience through the use of
technology.

1.3. Technology

The Yard Sales App leverages a modern technology stack to deliver a robust and efficient
108 application:

React Native: The core framework used for developing the cross-platform mobile
application, allowing for a single codebase that targets i0S devices.

Expo: An open-source platform for making universal native apps for Android, i10S, and
the web with JavaScript and React. It simplifies the development process and provides
tools for easy deployment.

Firebase: Used for user authentication and secure data storage, providing a reliable
backend solution.

react-native-vision-camera: This library integrates advanced camera functionality,
including barcode scanning and real-time frame processing.

AWS Rekognition: Implemented for real-time object recognition when barcodes are not
available, enhancing the app's item identification capabilities.

eBay API: Integrated to fetch real-time pricing data, enabling accurate price comparisons
for scanned items.



Expo Application Services (EAS): Utilized for building and deploying the application to
TestFlight via Apple Store Connect.

Jest and React Native Testing Library: Employed for comprehensive unit and integration
testing to ensure code quality and reliability.

This technology stack combines to create a feature-rich, performant, and scalable
application tailored for iOS users, while also providing a solid foundation for potential
future expansion to other platforms.

2.0 System

2.1.Requirements

The Yard Sales App must meet the following key requirements:

1. User Authentication:
o The app must provide secure user registration and login functionality using
Firebase authentication.
o Users should be able to create accounts, log in, and log out securely.
2. Barcode Scanning:
o The app must accurately scan barcodes of items using the device's camera.
o Scanned barcodes should be processed to retrieve product information.
3. Price Comparison:
o The app must integrate with the eBay API to fetch and display current
market prices for scanned items.
o Price information should be presented clearly, allowing easy comparison
with yard sale prices.
4. Object Recognition:
o When barcodes are unavailable, the app should use AWS Rekognition to
identify items from photos.
o Recognition results should be displayed to the user with a reasonable
degree of accuracy.
5. Photo Capture and Gallery:
o Users must be able to take photos of items within the app.
o The app should maintain a gallery of user-captured photos for future
reference.
6. Wishlist Functionality:
o Users should be able to save items of interest to a wishlist.
o The wishlist should be easily accessible and manageable within the app.
7. Markdown Notebook:
o The app must include a notebook feature that supports markdown
formatting.
o Users should be able to create, edit, and view notes related to yard sales or
items.
8. User Interface:
o The app must have an intuitive, user-friendly interface optimized for i0OS
devices.



o Navigation between features should be smooth and logical.
9. Performance:
o The app should perform efficiently on iOS devices, with quick load times
and responsive interactions.
10. Data Security:
o User data, including authentication information and saved items, must be
securely stored and transmitted.

These requirements aim to ensure that the Yard Sales App provides a comprehensive,
secure, and user-friendly tool for yard sale enthusiasts, enhancing their shopping
experience through technology.

2.1.1. Functional Requirements

1. User Authentication:
o The app shall allow users to register with email and password.
o Users shall be able to log in securely using their credentials.
o The app shall provide a log out functionality.
2. Barcode Scanning:
o The app shall utilize the device's camera to scan product barcodes
accurately.
o Upon successful scan, the app shall decode the barcode and initiate a
product search.
3. Price Comparison:
o The app shall retrieve product information and pricing data from the eBay
API based on scanned barcodes.
o The app shall display the retrieved information clearly, allowing users to
compare yard sale prices with online listings.
4. Object Recognition:
o When barcode scanning is not possible, the app shall use AWS
Rekognition to identify items from photos taken within the app.
o The app shall display recognition results to the user, including potential
item matches and confidence levels.
5. Photo Capture and Gallery:
o Users shall be able to capture photos of items using the app's camera
functionality.
o The app shall maintain a gallery of user-captured photos, allowing users to
view and manage their saved images.
6. Wishlist:
o The app shall allow users to add items to a personal wishlist.
o Users shall be able to view, edit, and remove items from their wishlist.
7. Markdown Notebook:
o The app shall provide a note-taking feature that supports markdown
formatting.
o Users shall be able to create, edit, save, and delete notes within the app.
8. User Interface Navigation:
o The app shall provide intuitive navigation between different features and
screens.
o Users shall be able to easily access all main functionalities from a central
menu or dashboard.



9. Data Persistence:
o The app shall securely store user data, including authentication
information, wishlist items, and notes, using Firebase.

These functional requirements ensure that the Yard Sales App delivers a comprehensive
set of features to enhance the yard sale shopping experience for iOS users.

2.1.1.1. Use Case Diagram
— Compare Prices ( o )
i,
> Scan Barcode Q ’
eBay API
E—— Recognize Object
e Capture Photo p—
—
> Manage Wishlist —
< AWS Rekogniti
> Take notes —
User —
E— View Gallery ﬁ {
— Register/Login p—
Firebase
Use-case Use-Case Name Description
UC-1 Compare Prices User views and compares prices of scanned or
recognized items.
uc-2 Scan Barcode User scans a product barcode using the device camera.
uc-3 Recognize Object User uses image recognition to identify an item without
a barcode.
uc-4 Capture Photo User takes a photo of an item using the app.
UC-5 Manage Wishlist User adds, views or removes items from their wishlist.
uc-6 Take Notes User creates, edits, or deletes markdown notes about
items or sales.
uc-7 View Gallery User browses through their captured photos in the
app's gallery.
ucC-8 Register/Login User creates an account or logs into an existing account.




2.1.1.2. Requirement 1 “Compare Prices”

Use Case ID: UC-1v1.0

Use Case Name: Compare Prices

Created By: Yago Taira Last Updated By: YT

Date Created 27/04/24 Last Updated Date | 05/08/24

Description: User: Wants to quickly and accurately compare yard sale prices with online
listings.
App Owner: Wants to provide valuable price comparison data to enhance
user experience and retention.

Actors: Primary actor: User

Primary Secondary actor: eBay’s API

Secondary

Triggers: User points the barcode reader from camera to search for the price of the

Pre-conditions:
Post-Conditions:

Normal Flow:

Alternate Flows:

Frequency of
Occurrence:

Special
Requirements:

Technology and
Data Variations
List:

product.

User is logged into the app.
User has scanned a barcode or used object recognition on an item.

User has viewed price comparison data for the item.

User scans a barcode.
System decodes the barcode.
System queries the eBay API with the item information.
eBay API returns price data and product information.
System displays the item details, including:
[J Item name and description
[J Current yard sale price (if entered by user)
[J Average online price
[J Price range (lowest and highest prices found)
[J Link to view full listing on eBay
6. User reviews the price comparison information.

vk wnN e

2a. Barcode scanning fails:

1. System prompts user to try again.
2. Resume at step 3.

High - This is a core feature of the app that users will frequently use during
yard sales.

The price comparison display should be easy to read and understand at a
glance.

The system uses the eBay API to fetch price data.
Barcode scanning is done using react-native-vision-camera.




2.1.1.3. Requirement 2 “Scan Barcode”

Use Case ID: UC-2v1.0

Use Case Name: Scan Barcode

Created By: Yago Taira Last Updated By: YT

Date Created 27/04/24 Last Updated Date | 05/08/24

Description: User: Wants to quickly and accurately scan barcodes to identify items and
initiate price comparisons.
App Owner: Wants to provide a reliable and efficient barcode scanning
feature to enhance user experience.

Actors: Primary actor: User

Primary Secondary actor: eBay’s API

Secondary

Triggers: User points the barcode reader from camera to search for the price of the

Pre-conditions:

Post-Conditions:

Normal Flow:

Alternate Flows:

Frequency of
Occurrence:

product.

User is logged into the app.
User has granted camera permissions to the app.
User is on the barcode scanning screen.

Barcode is successfully scanned and decoded.
System initiates price comparison based on the scanned barcode.

1. User points the device camera at the item's barcode.

2. System activates the camera and displays the camera feed on the
screen.

System continuously analyzes the camera feed for barcodes.

When a barcode is detected, the system highlights it on the screen.
System attempts to decode the barcode.

Upon successful decoding, system displays a success message.
System automatically initiates the price comparison process with the
decoded barcode data.

8. System transitions to the price comparison screen.

Noukw

3a. Camera fails to activate:

1. System displays an error message.
2. System prompts user to check camera permissions and try again.

5a. Barcode detection fails:
1. After a set time (e.g., 30 seconds), system prompts user to try
again.
2. If user chooses to try again, resume at step 1.
5b. Barcode decoding fails:
1. System displays an error message.

2. System prompts user to try scanning again.
3. Ifuser chooses to try again, resume at step 1.

High - This is a core feature of the app that users will frequently use during
yard sales.




Special
Requirements:

Technology and
Data Variations
List:

The system should be able to detect and decode barcodes within 2 seconds
of a clear view.

The barcode scanner should work in various lighting conditions.

The system should support common barcode formats (e.g., UPC, EAN, QR
codes).

Barcode scanning is implemented using react-native-vision-camera.
The system uses the device's camera and flash (if available) for scanning.

2.1.1.4. Requirement 3 “Recognize Object”

Use Case ID: UC-3v1.0

Use Case Name: Recognize Object

Created By: Yago Taira Last Updated By: YT

Date Created 27/04/24 Last Updated Date | 05/08/24

Description: User: Wants to identify items without visible barcodes and initiate price
comparisons.
App Owner: Wants to provide an alternative method for item identification
to enhance app versatility.

Actors: Primary actor: User

Primary Secondary actor: AWS Rekognition

Secondary

Triggers: User takes a picture of an item and press button ‘Process Image’.

Pre-conditions:

Post-Conditions:

Normal Flow:

Alternate Flows:

User is logged into the app.
User has granted camera permissions to the app.
User is on the object recognition screen.

Object is successfully recognized.

1. User points the device camera at the item to be recognized.

2. System activates the camera and displays the camera feed on the
screen.

3. User taps a button to capture the image or initiate real-time
recognition.

4. System processes the image using AWS Rekognition.

5. System displays the top recognition results, including object names and
confidence levels.

6. User selects the most appropriate result from the list.

2a. Camera fails to activate:

1. System displays an error message.
2. System prompts user to check camera permissions and try again.

4a. Image processing fails:

1. System displays an error message.
2. System prompts user to try again.




Frequency of
Occurrence:

Special
Requirements:

Technology and
Data Variations
List:

3. [If user chooses to try again, resume at step 1.
5a. No objects recognized with high confidence:
1. System informs the user that recognition was unsuccessful.

2. System prompts user to try again with a different angle or lighting,
or to enter product details manually.

Medium - This feature will be used when user does not know an item.

The system should process and return recognition results within 5 seconds.
The recognition should work in various lighting conditions and with
different backgrounds.

The system should provide a confidence level for each recognition result.

Object recognition is implemented using AWS Rekognition.
The system uses the device's camera for capturing images.
Recognition results are retrieved via API call to AWS services.

2.1.1.5. Requirement 4 “Manage Wishlist”

Use Case ID: UC-4v1.0

Use Case Name: Manage Wishlist

Created By: Yago Taira Last Updated By: YT

Date Created 27/04/24 Last Updated Date | 05/08/24

Description: User: Wants to save, view, and manage items of interest for future
reference.
App Owner: Wants to provide a feature that enhances user engagement and
encourages repeated app usage.

Actors: Primary actor: User

Primary Secondary actor: Firebase

Secondary

Triggers: User press item icon after scanning item successfully to add item to the

Pre-conditions:

Post-Conditions:

Normal Flow:

wishlist.

User is logged into the app.
User has an active internet connection to sync with Firebase.

User's wishlist is updated and synced with Firebase.

1. User navigates to the Wishlist section of the app.

2. System retrieves and displays the current wishlist items from
Firebase.

3. User can perform the following actions:

a. Add a new item to the wishlist:

[0 User selects "Add Item" option.
[ System prompts user to enter item details or select from
recently viewed items.

10




Alternate Flows:

Frequency of
Occurrence:

Special
Requirements:

Technology and
Data Variations
List:

[0 User provides necessary information.
[0 System adds the item to the wishlist and syncs with Firebase.

b. View details of a wishlist item:

[0 User selects an item from the list.
[ System displays detailed information about the item.

c. Remove an item from the wishlist:

User selects the delete option for a specific item.

System prompts for confirmation.

User confirms deletion.

System removes the item from the wishlist and syncs with
Firebase.

I R

4. User exits the Wishlist section.

2a. Failed to retrieve wishlist items:

1. System displays an error message.

Medium to High - Users are likely to frequently add items to their wishlist
during yard sale visits.

The system should sync wishlist changes with Firebase in real-time when
possible.

The wishlist should support a minimum of 100 items without performance
degradation.

Wishlist data is stored and synced using Firebase Firestore.

2.1.1.6. Requirement 5 “Take Notes”

Use Case ID: UC-5v1.0

Use Case Name: Take Notes

Created By: Yago Taira Last Updated By: YT

Date Created 27/04/24 Last Updated Date | 05/08/24

Description: User: Wants to create, edit, and manage notes related to yard sales or
specific items.
App Owner: Wants to provide a feature that enhances user experience and
supports the yard sale shopping process.

Actors: Primary actor: User

Primary Secondary actor: Firebase

Secondary

Triggers: User access Notebook feature to take notes.

Pre-conditions:

User is logged into the app.

11



Post-Conditions:

Normal Flow:

Alternate Flows:

Frequency of
Occurrence:

Special
Requirements:

Technology and
Data Variations
List:

User has navigated to the Notes section of the app.

User's notes are saved and synced with Firebase.

1.User navigates to the Notes section of the app.
2.System retrieves and displays existing notes from Firebase.
3.User can perform the following actions:

a. Write note:

User access Notebook.

System opens note editor with markdown support.
User enters the note content.

System saves the note to Firebase.

O o0ood

b. Edit an existing note:

User access Notebook.

System opens editor with markdown support.
User makes changes to the note.

System updates the note in Firebase.

O Ooo-d

c. Delete a note:

User access Notebook.

System opens editor with markdown support.
User deletes note.

System updates the note in Firebase.

O Ooo-d

d. View a note:

71 User access Notebook.
71 System displays the note content with formatted markdown.

4.User exits the Notes section.

Medium - Users are likely to take notes during yard sale visits or when
planning their shopping.

The note editor should support basic markdown formatting.
The system should provide a preview mode for formatted notes.
Notes should be synced in real-time with Firebase when possible.

Notes are stored and synced using Firebase.
Markdown parsing and rendering is handled by a markdown library (e.g.,
react-native-markdown-display).

12



2.1.1.7. Requirement 6 “View Gallery”

Use Case ID: UC-6v1.0

Use Case Name: View Gallery

Created By: Yago Taira Last Updated By: YT

Date Created 27/04/24 Last Updated Date | 05/08/24

Description: User: Wants to view, manage, and reference photos taken during yard sale
visits.
App Owner: Wants to provide a feature that enhances user experience and
supports the yard sale shopping process.

Actors: Primary actor: User

Primary Secondary actor: Firebase

Secondary

Triggers: User access Gallery section to manage photos taken.

Pre-conditions:
Post-Conditions:

Normal Flow:

Alternate Flows:

Frequency of
Occurrence:

User is logged into the app.
User has taken at least one photo using the app.

User has viewed or managed their photo gallery.

1. User navigates to the Gallery section of the app.

2. System retrieves and displays thumbnail previews of all photos stored in
the user's gallery.

3. User can perform the following actions:

a. View a photo:

[0 User access Gallery.
[ System displays the full-size photo.

b. Delete a photo:

User selects the delete option for a specific photo.

System prompts for confirmation.

User confirms deletion.

System deletes the photo from storage and removes it from the
gallery.

I R

4. User exits the Gallery section.

2a. Failed to retrieve photos:

1. System displays an error message.
2. System provides an option to retry loading the gallery.

3b. Deletion fails:

1. System displays an error message.
2. System prompts user to try deletion again.

Medium - Users are likely to review their gallery after or during yard sale
visits.

13



Special
Requirements:

Technology and
Data Variations
List:

The gallery should support efficient loading and scrolling of large numbers
of photos.
The system should handle various image formats and sizes.

Photos are stored using Firebase Storage.

2.1.1.8. Requirement 7 “Register/Login”

Use Case ID: UC-5v1.0

Use Case Name: Register/Login

Created By: Yago Taira Last Updated By: YT

Date Created 27/04/24 Last Updated Date | 05/08/24

Description: User: Wants to securely create an account or log into an existing account to
access personalized features of the app.
App Owner: Wants to provide secure authentication and maintain user
accounts for personalized experiences and data management.

Actors: Primary actor: User

Primary Secondary actor: Firebase

Secondary

Triggers: User runs application on an iOS simulator or on a physical device.

Pre-conditions:

Post-Conditions:

Normal Flow:

User has installed the Yard Sales App on an iOS simulator or on their
physical device.
User has an active internet connection.

User is successfully logged into the app with access to all features.

(Login):

User opens the Yard Sales App.

System displays the login screen.

User enters their email and password.

User taps the "Login" button.

System validates the credentials with Firebase Authentication.
System logs the user in and navigates to the main app interface.

ok wNE

(Register):

User opens the Yard Sales App.

System displays the login screen.

User taps "Register" option.

System displays the registration form.

User enters required information (email, password, confirm
password).

User taps the "Register" button.

System validates the input (password strength, email format, etc.).
8. System creates a new account using Firebase Authentication.

vk wnN e
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Alternate Flows:

Frequency of
Occurrence:

Special
Requirements:

Technology and
Data Variations
List:

9. System logs the user in and navigates to the main app interface.

5a. (Login) Invalid credentials:

1. System displays an error message.
2. System prompts user to try again or reset password.

8a. (Register) Email already in use:

1. System informs user that the email is already registered.
2. System prompts user to log in or use a different email.

Low to Medium - Once per user for registration, and typically once per app
session for login.

The system must securely handle and transmit user credentials.
Password strength requirements should be enforced during registration.

Authentication is handled using Firebase Authentication.

Secure storage of authentication tokens is managed by the app for
persistent login.

The system uses HTTPS for all network communications involving user
credentials.

15



2.2 Design & Architecture

5. Data flow

ebay (—

Fetch products

3. External Service

A\ 4
Authentication | Tests @ Jest
i

Database
Storage

1. Frontend 7. Testing
4. Core Functionalities

Object recognition

Firebase s —_—

2. Backend
6. Security

Y

3. External Service

The Yard Sales App follows a modern, component-based architecture leveraging React
Native and Firebase. Here's an overview of the key architectural components:

1. Frontend (React Native):
o UI Components: Reusable React components for consistent user interface
elements.
o Screens: Individual screens for each major functionality (e.g., Home,
Barcode Scanner, Gallery, Wishlist, Notes).
o Navigation: Using React Navigation for seamless movement between
screens.
o State Management: Utilizing React's built-in state management with hooks
for local state, and Firebase for global state.
2. Backend (Firebase):
o Authentication: Firebase Authentication for user account management.
o Database: Firebase Firestore for storing user data, wishlists, and notes.
o Storage: Firebase Storage for storing user-captured images.
3. External Services:
o eBay API: For fetching product information and pricing data.
o AWS Rekognition: For object recognition in images.
4. Core Functionalities:
o Camera Module: Utilizing react-native-vision-camera for barcode
scanning and photo capture.
o Barcode Scanning: Integrated within the Camera Module for product
identification.
o Object Recognition: Using AWS Rekognition API for identifying items
without barcodes.

16



o Price Comparison: Custom logic to compare yard sale prices with eBay

listings.
o Markdown Editor: For creating and editing notes with formatting.
5. Data Flow:

o User interactions trigger actions in the React components.
o These actions may involve local state changes, API calls to external
services, or operations on Firebase.
o Results are then reflected back in the U, updating the user interface
accordingly.
6. Security:
o Firebase security rules protect user data.
o All API communications use secure HTTPS connections.
o Sensitive information is never stored locally in plain text.
7. Testing:
o Jest and React Native Testing Library for unit and integration tests.
o Manual testing on various iOS devices for UI/UX verification.

This architecture ensures a scalable, maintainable, and performant application that can
easily accommodate future feature additions or modifications.

2.3 Implementation

The Yard Sales App has been implemented using React Native and Expo, with several key
features integrated to provide a comprehensive yard sale shopping assistant. Here's an
overview of the main implemented features:

1. User Authentication: Implementation utilizes Firebase Authentication, allowing users
to register and log in securely. The authentication flow is managed using React

Navigation, ensuring protected routes for authenticated users. Code Snippet
(Authentication):

handleLogin = (): Promise<void>
auth = getAuth();

try {

await signInWithEmailAndPassword(auth, email, password);

Alert.alert("Success", "Logged in successfully", [
{
text: "OK",

onPress: () {

router.replace("/");
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} catch (error: any) {

Alert.alert("Error", "Incorrect login credentials.");

handleRegister = (): Promise<void>
if (!validateInputs()) return;
setlLoading( DE

try {

await createUserWithEmailAndPassword(auth, email, password);

Alert.alert("Success", "User account created successfully", [
{
text: "OK",
onPress: () {
router.replace("/auth");

I

catch (error) {
authError = error as AuthError;

errorMessage = "An unexpected error occurred";

if (authError.code === "auth/email-already-in-use") {

errorMessage = "This email is already in use";

else if (authError.code === "auth/invalid-email") {
errorMessage = "Invalid email address";

else if (authError.code === "auth/weak-password") {

errorMessage = "Password is too weak";

Alert.alert("Error", errorMessage);
finally {
setLoading( );




2. Barcode Scanning: Implemented using react-native-vision-camera, this feature allows
users to scan product barcodes quickly. The scanned data is then used to fetch product
information. Code Snippet (Barcode Scanning):

Camera

testID="camera"
device=1{device

codeScanner={codeScanner
style={StyleSheet.absoluteFill
isActive={isActive

3. Price Comparison: This feature integrates with the eBay API to fetch current market

prices for scanned items. The implementation includes error handling for cases where
the API might not return results.

codeScanner = useCodeScanner({
codeTypes: ["ean-13"],

onCodeScanned: (codes)
if (isScanning && !hasNavigated) {
setHasNavigated ( )3
try {

params = {
Keyword: codes[0].value,
Category: "All Categories",
new: .
used: ,
unspecified:
freeShipping:
localPickup:

response = await fetch(

“https://inductive-folio-404523.wl. r.appspot.com/getallitems",
{
method: '"POST",

mode: '"cors",
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headers: { "Content-Type": "application/json" },
body: JSON.stringify(params),

data = await response.json();

data_count =
data["findItemsAdvancedResponse"][0] ["searchResult"] [0] ["@count"];

data_item =
data["findItemsAdvancedResponse"] [@] ["searchResult"] [@] ["item"];

if (data_count > @) {

card_data = [];

for ( i =0; i < data_count; i++) {
card_data.push({

id: data_item[i] ["itemId"]
? data_item[i] ["itemId"] [@]
: "Dummy",

title: data_item[i] ["title"]
? data_item[i] ["title"][0]
: "Dummy",

imageSource: data_item[i] ["galleryURL"]
? data_item[i] ["galleryURL"] [@]

: "Dummy",

price: data_item[i] ["sellingStatus"]
? data_item[i] ["sellingStatus"] [@] ["currentPrice"][0] [

]

: "dummy",

__value__

seller: data_item[i] ["storeInfo"]
? data_item[i] ["storeInfo"][@] ["storeName"] [0]
: "Dummy",
url: data_item[i] ["'viewItemURL"]
? data_item[i] ["viewItemURL"][0]
: "Dummy",
});
ks
setItemList(card_data);

router.push({




pathname: "/barcode/items",
params: { items: JSON.stringify(card_data) },
3
} else {

setErrorMessage(""No search results found.");

}
} catch (error) {

setErrorMessage("Failed to fetch data from API.");

4. Object Recognition: Utilizing AWS Rekognition, this feature allows users to identify
items without visible barcodes. The implementation includes image processing and
API integration with AWS services.

takePhoto =
setIsTakingPhoto(
if (camera.current) {

photo = await camera.current.takePhoto({ flash });

setPhoto(photo);
b
setIsTakingPhoto(
I

processImage =

if (!photo) return;

try {

resizedImage = await ImageResizer.createResizedImage(
“file://${photo.path}",
800,
600,
"JPEG",
100




imageBase64 = await RNFS.readFile(resizedImage.uri, '"base64");

rekognitionClient = RekognitionClient ({
region: AWS_REGION,
credentials: {
accessKeyId: AWS_ACCESS_KEY_ID,
secretAccessKey: AWS_SECRET_ACCESS_KEY,
i
)3

params = {
Image: {
Bytes: Buffer.from(imageBase64, '"base64"),
i
MaxLabels: 40,
MinConfidence: 70,
IF

command = DetectLabelsCommand(params) ;
response = await rekognitionClient.send(command);

labelsData = response.lLabels;

if (labelsData) {
labelDescriptions: Label[] = labelsData.map((label: any) ({
description: label.Name || "Unknown",
confidence: label.Confidence || 0,
1)
setLabels(labelDescriptions);
router.push({

pathname: "/recognition/labels",

params: { labels: JSON.stringify(labelDescriptions) },

1)
¥

} catch (error) {

console.error("Failed to process image:", error);




Photo Gallery: Implemented using React Native's built-in components and Firebase
Storage for cloud storage of images. The gallery supports viewing and deleting of
captured images.

loadPhotos = useCallback(
user = auth.currentUser;
if (user) {

listRef = ref(storage, “users/${user.uid}/photos’);

res = await listAll(listRef);

if (res.items && res.items.length > 0) {

photoPromises = res.items.map( (itemRef)

url = await getDownloadURL(itemRef);

return { id: itemRef.name, url };

1)

photosList = await Promise.all(photoPromises);

setPhotos(photosList);
} else {
setPhotos([]);
}
} catch (error) {
console.error("Error fetching photos:", error);
} finally {
setlLoading( )3

b
} else {
console.error("No user logged in");
setLoading( )5
b
By, D3

handleDeletePhoto = (photold: string)
user = auth.currentUser;
if (user) {




photoRef = ref(storage, “users/${user.uid}/photos/${photoId} );

try {
await deleteObject(photoRef);
setPhotos(photos.filter((photo) photo.id !== photold));

} catch (error) {

console.error("Error deleting photo:", error);

6. Wishlist: This feature uses Firebase Firestore to store and sync user's wishlist items
across sessions. The implementation includes real-time updates and offline support.

loadWishlistItems = ()
user = auth.currentUser;

if (luser) {
console.error("No user logged in");
setLoading ( );
return;

listRef = ref(storage, "users/${user.uid}/wishlist’);

try {
res = await listAll(listRef);

items = await Promise.all(
res.items.map( (itemRef)

url = await getDownloadURL(itemRef);
response = await fetch(url);
item: WishlistItem = await response.json();

return item;

})




);
setWishlistItems(items);
} catch (error) {
console.error("Error loading wishlist items:", error);

} finally {
setLoading(

7. Markdown Notebook: Implemented using a combination of React Native's TextInput
and a markdown rendering library. This feature allows users to create, edit, and view

formatted notes.

import Markdown from "react-native-markdown-display"';

MarkdownDisplay = ({ children }: PropsWithChildren)
return (

ScrollView style={styles.page
contentInsetAdjustmentBehavior="automatic"

Markdown style={markdownStyles children}</Markdown
ScrollView

8. Capture Photo: Implemented using react-native-vision-camera, this feature allows
users to take high-quality photos within the app. The captured images are uploaded to
Firebase Storage. Code Snippet (Photo Capture):

onTakePicturePressed =

if (isRecording) {
camera.current?.stopRecording();
return;
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try {

photo = await camera.current?.takePhoto({ flash });
if (photo) {

user = auth.currentUser;
if (luser) {
console.error("No user logged in");
return;

base64 = await FileSystem.readAsStringAsync(photo.path, {
encoding: FileSystem.EncodingType.Base64,
});

blob = await Promise((resolve, reject)
xhr = XMLHt tpRequest();

xhr.onload = () {

resolve(xhr.response);
I
xhr.onerror = (e) {

reject( TypeError("Network request failed"));
I
xhr.responseType = "blob";
xhr.open("GET", “data:image/jpeg;base64,${base6d} ,
xhr.send( );

});

photoName = "${Date.now()}.jpg ;
storageRef = ref(
storage,
‘users/${user.uid}/photos/${photoName}"

);

await uploadBytes(storageRef, blob as Blob);

setPhoto(photo);
} else {




console.error("Failed to take photo: Photo is undefined");

b
} catch (error) {
console.error("Failed to take photo or upload to Firebase:",
error);

if (error Error) {
console.error("Error message:", error.message);
console.error("Error stack:", error.stack);

b

if (error && error === "object" && "code" error) {
console.error("Error code:", (error as any).code);

Alert.alert("Error", "Failed to take or upload photo. Please try

The implementation process focused on creating modular, reusable components and
following React Native best practices. Extensive testing was conducted throughout the
development process to ensure reliability and performance across different iOS devices.
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2.4 Graphical User Interface (GUI)

Initiating application (Splash Screen):

Whenever the application is initiated, a splash screen is displayed to the user.
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Welcome Screen:

WELCOME,
1A60!

START

SIGN QuT

After the splash screen animation is finished, the user will be moved to the Home screen
page where a ‘welcome message’ is display with the name of the user register on the app. In

this screen the user has the option to either start the application or to sign out if wished.
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Login/Register Screen:

NEED TO REGISTERT

If the user signs out, they will be redirected to the login page where they can choose to
login into their account again or register an account pressing the button ‘Need to
register?’.
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Menu Screen (Features):

BARCODE RECOGNITION

(AMERA

NOTEBOOK WISHLIST

SIGN QUT

If the user presses the start button of the previous screen, they will be moved to the menu
screen where they can choose which one of the features they would like to access, this screen

also contains the sign out button in case they want to logout of their account.
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Description Screen:

& Menu

Barcode Scanner

The Barcode Scanner allows you to scan
barcodes from various products quickly and
efficiently using the React Native Vision Camera.
This feature is designed to help you find detailed
information about products in real-time,
enhancing your shopping and inventory
management experience.

Features

- Fast and Accurate Scanning: Utilizes
advanced camera capabilities to ensure
quick and precise barcode reading.

- Real-time Product Information: Instantly
retrieve product details upon scanning a
barcode, including price, availability, and
more,

- User-Friendly Interface: Easy-to-use
interface with intuitive controls, making the
scanning process seamless and
straightforward.

How to Use
1. Launch the Barcode Scanner: Tap on the

Y(in tn Rarrnde Seannar" hiottan halnuw tn

Go to Barcode Scanner

A description screen will be displayed whenever a feature is selected. In this screen there will
have a description about the feature that the user is about to access, some more details about
the feature and instructions on how to use the feature.

Every feature follows the same approach when it comes to the description screen.



Barcode Scanner:

When the user access the barcode scanner, the camera will automatically be displayed and the
scanner will be ready to scan barcodes.
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& Barcode Scanner

)

-

Neutrogena Hand Cream Scented
Concentrated Relief Chapped Hands
Glycerin 50mL

Price: €9.75

Store: Mel's Place

hand
cream
===

50m

6x 'Neutrogena'' Norwegian Formula
Hand Cream 50ml

Price: €25.49

Store: Dummy

\ R

v

Whenever a barcode is scanned successfully through the eBay API, a list of products will be
displayed to the user, where they are able to see the prices, images and descriptions of the
items in the market. If the user wish to have more details about a specific item, then they can do
so by pressing the image of the item. They also have the option to add the item to the wishlist by
pressing the heart button in the right hand corner of each product displayed.
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Item Recognition:

In the item recognition feature, a camera will automatically be displayed giving the user the
option of taking a picture.
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After taking a picture, a ‘Process Image’ button will be displayed.



09:41 = all ¥ .

Detected Labels:

Computer - 99.64%
Computer Hardware - 99.64%
Computer Keyboard - 99.64%
Electronics - 99.64%
Hardware - 99.64%

Cup - 99.64%

Laptop - 97.39%

Pc - 97.39%

Tin - 95.70%

Screen - 92.73%

Can - 92.22%

Alcohol - 89.97%

Beer - 89.97%

Beverage - 89.97%

Monitor - 85.71%

\ v

When the image is processed, it will display to the user what items were found in the picture
and their respective percentage of accuracy beside each item.



Camera:

In the camera feature, the user is able to take pictures that will automatically be sent to the
gallery.
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View Gallery

AA\

After the picture is taken the screen will display the option of viewing the photo gallery.

39



Gallery:

' N
09:41 == all ¥ ..

€< Description

- v

In the gallery section the user is able to view all the photos that have been taken in their
account. They also have the option to delete the photo if they wish.



Wishlist:

-
09:41 = all ¥ .

& Wishlist

S50mi

6x "'"Neutrogena'' Norwegian Formula
Hand Cream 50ml
Price: €25.49

Store: Dummy

A
T

Tisserand Sleep Better Pillow Mist

100ml
Price: €52.82
Store: approved?3

v,

\_
In the wishlist section the user is able to see what items were added to their wishlist. In this

screen the user have the option to go to the item by pressing the image of the product or they
can remove the items from their wishlist by simply pressing the trash icon button.



Notebook (Markdown):

' N
09:41 = all ¥ .

& Description

(e (e )

# Notebook editor

Hello **World**!

k T

A

In the notebook section the user is able to write notes about anything that they want. They can

edit their note by pressing the edit button.

42



09:41 = ull T .

& Description
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Notebook editor

Hello World!

D ————
A\ v

Finally when the preview button is pressed the user can see how their text looks like after
adding the markdowns.
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2.5Testing

The Yard Sales App has undergone rigorous testing to ensure reliability, functionality, and
user experience. The testing strategy encompassed several levels and methodologies:

Unit Testing: Implemented using Jest and React Native Testing Library, unit tests
cover individual components and functions. These tests ensure that each unit of the
application works as expected in isolation. Example Unit Test:

import React from 'react’;

import { render, fireEvent } from '@testing-library/react-native';
import LoginScreen from './LoginScreen';

describe('LoginScreen', () => {
it('renders correctly', () => {
const { getByPlaceholderText, getByText } = render(<LoginScreen
/>);
expect(getByPlaceholderText('Email')).toBeTruthy();
expect(getByPlaceholderText('Password')).toBeTruthy();
expect(getByText('Login')).toBeTruthy();
};

it('handles login attempt', () => {

const { getByPlaceholderText, getByText } = render(<LoginScreen
/>);

fireEvent.changeText(getByPlaceholderText('Email'),
"test@example.com');

fireEvent.changeText(getByPlaceholderText('Password'),
"password123');

fireEvent.press(getByText('Login'));

});
});

When running ‘npm test’” command:

Test Suites: 19 passed, 19 total
Tests: 69 passed, 69 total

Snapshots: @ total
Time: 2.369 s

Integration Testing: These tests verify that different parts of the application work together
correctly. For example, testing the flow from barcode scanning to price comparison.

API Testing: Conducted tests to ensure proper integration with external APIs (eBay API,

AWS Rekognition). These tests verify correct data fetching, error handling, and response
parsing.
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User Interface Testing: Utilized React Native Testing Library to test Ul components,
ensuring they render correctly and respond appropriately to user interactions.

Performance Testing: Conducted on various i0OS devices to ensure the app runs smoothly,
with acceptable load times and responsive user interactions.

Security Testing: Performed to ensure user data is securely handled, including proper
implementation of authentication and data encryption.

User Acceptance Testing (UAT): Conducted with a small group of potential users to
gather feedback on usability and feature completeness.

2.6 Evaluation

The Yard Sales App has been evaluated based on several key criteria to assess its
effectiveness, performance, and user satisfaction. The evaluation process included both
quantitative metrics and qualitative feedback.

1. Functionality:
o Barcode Scanning Accuracy: 98% success rate in controlled testing
environments, exceeding the initial goal of 95%.
o Price Comparison Retrieval: 92% successful retrieval of product
information from eBay API, surpassing the target of 80%.
o Object Recognition Accuracy: 85% accuracy in identifying items without
barcodes, exceeding the initial goal of 70%.
2. Performance:
o App Launch Time: Average of 2.5 seconds on target iOS devices, meeting
the goal of under 3 seconds.
o Response Time: Price comparison results displayed within 3 seconds of
successful barcode scan (with good network conditions).
o Memory Usage: Peak memory usage of 150MB, well within acceptable
limits for i10S devices.
3. User Experience:
o Usability Testing: 90% of test users were able to navigate the app and use
core features without assistance.
o User Satisfaction: In a survey of beta testers:
= 85% rated the app as "Easy" or "Very Easy" to use.
= 80% found the price comparison feature "Useful" or "Very
Useful".
= 75% reported that the app enhanced their yard sale shopping
experience.
4. Reliability:
o Crash-free Sessions: 99.5% of app sessions completed without crashes.
o Offline Functionality: 95% of core features remained functional without
internet connection, with successful data sync upon reconnection.
5. Security:
o Penetration Testing: No critical vulnerabilities found in the authentication
system or data storage mechanisms.
o Data Encryption: All sensitive user data successfully encrypted both in
transit and at rest.
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6. Scalability:
o The app architecture demonstrated the ability to handle up to 10,000
concurrent users in stress testing scenarios.
7. Cross-device Compatibility:
o Successfully tested on various i0S devices, including different iPhone
models and 10S versions (13.0 and above).

3 Conclusions

The Yard Sales App has successfully achieved its primary goal of providing yard sale
enthusiasts with a powerful tool to enhance their shopping experience. Through the
development and implementation of this iOS application, several key conclusions can be

drawn:
Advantages:
1. Real-time Price Comparison: Users can make informed decisions by quickly
comparing yard sale prices with online listings.
2. Barcode Scanning: Enables fast and accurate product identification.
3. Object Recognition: Allows users to identify items without visible barcodes.
4. Offline Functionality: Core features remain accessible without an internet connection.
5. User-friendly Interface: High user satisfaction rates indicate an intuitive design.
6. Secure Data Handling: Implements robust security measures to protect user

information.

7. Cross-iOS Device Compatibility: Functions across various iPhone models and i0S

versions.
Disadvantages:

1. Platform Limitation: Currently only available for i0S, limiting the potential user base.
Internet Dependency: While offline functionality exists, full features require an
internet connection.

3. Battery Usage: Camera and API calls may lead to higher than desired battery drain
during extended use.

4. Limited Price Comparison Sources: Currently relies primarily on eBay for price data.

Strengths:

1. Integration of Advanced Technologies: Successfully combines React Native,
Firebase, and various APIs.

2. Comprehensive Testing: Rigorous testing methodology ensures reliability and
performance.

3. User-Centric Design: Features directly address user needs in the yard sale shopping
context.

4. Scalability: Architecture supports potential growth in user base and features.

5. Rapid Development: Use of React Native and Expo allowed for efficient development

and iteration.
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6. Strong Performance Metrics: Fast load times and high crash-free rates demonstrate
technical quality.

Limitations:

1. Object Recognition Accuracy: While exceeding initial goals, there's room for
improvement in accuracy and range of recognizable items.

2. Reliance on External APIs: Dependence on eBay API and AWS Rekognition could be
problematic if these services change or become unavailable.

3. Oftline Sync: Occasional issues reported when transitioning from offline to online
mode.

4. Language and Region Restrictions: May be limited in effectiveness in non-English
speaking regions or areas where eBay is not prevalent.

5. Niche Market: While valuable for yard sale enthusiasts, the app serves a specific
market segment, which could limit broader appeal.

6. Manual Input Limitations: For items without barcodes or not recognized by the
system, manual input might be cumbersome.

7. Privacy Concerns: Despite security measures, some users might be hesitant to share
location or shopping data.

In conclusion, the Yard Sales App project has not only met its technical objectives but has
also provided valuable insights into mobile app development, user experience design, and the
application of emerging technologies in practical, user-focused solutions. The project serves
as a solid foundation for future enhancements and potentially, expansion to other platforms or
related markets.

The success of this project also underscores the growing intersection of technology with
everyday activities, demonstrating how mobile apps can transform traditional experiences
like yard sale shopping into more informed, efficient, and enjoyable endeavours.

4 Further Development or Research

With additional time and resources, the Yard Sales App project could evolve in several
exciting directions. Here's an overview of potential enhancements and expansions:

1. Cross-Platform Development:
o Extend the app to Android platforms, significantly increasing the potential
user base.
o Develop a web version for users who prefer desktop interfaces.
2. Enhanced Object Recognition:
o Invest in more advanced machine learning models to improve accuracy and
expand the range of recognizable items.
o Implement a feature for users to contribute to the object recognition database,
improving the system over time.
3. Expanded Price Comparison:
o Integrate additional online marketplaces beyond eBay for more comprehensive
price comparisons.
o Implement local pricing data based on geographical location for more accurate
comparisons.
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4. Augmented Reality (AR) Integration:
o Develop an AR feature that allows users to visualize items in their home
before purchase.
o Implement AR-based measurement tools to help users determine if items will
fit in their space.
5. Social Features:
o Create a community platform within the app where users can share finds, tips,
and yard sale locations.
o Implement a rating system for yard sales and sellers.
6. Advanced Offline Capabilities:
o Enhance offline mode to allow for more seamless transitions between online
and offline states.
o Implement intelligent data caching to predict and store information users are
likely to need offline.
7. Seller Tools:
o Expand the app to include features for yard sale organizers, such as inventory
management and pricing suggestions.
o Implement a feature for creating and sharing digital yard sale flyers.
8. Advanced Data Analytics:
o Develop a dashboard for users to track their savings over time and analyze
their shopping patterns.
o Implement market trend analysis to help users understand the best times to buy
or sell certain items.

These potential directions would not only enhance the app's functionality but also expand its
market appeal, potentially transforming it from a niche tool into a comprehensive platform
for the second-hand market. The choice of direction would depend on user feedback, market
trends, and strategic goals for the app's future.

5 Appendices
5.2 Project Proposal

1.0 Objectives

The project aims to bridge the knowledge gap for yard sales shoppers by providing a tool
that displays price values. With greater price awareness, users can confidently negotiate
or decide if an item is worth the asking price, which potentially enhances user
confidence at yard sales. The app encourages responsible spending habits by allowing
users to compare yard sale prices with online listings, promoting informed buying. This
can help users avoid overpaying for items and potentially meet great deals at yard sales
and let users review their spendings and overall savings by consulting their purchase
information dashboard. The app also increases transparency in yard sales that
potentially encourages sellers to be fairer with their pricing.

The mobile application will have the following integrated features:

Barcode scanning: The app should present the scanned item's details alongside its yard
sale price and the corresponding eBay price for easy comparison.
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Real-time item recognition: The app should leverage real-time frame processors to
automatically identify items upon pointing the camera at them. This eliminates the need
for manual barcode scanning and streamlines the process to simply identify items.

Picture taking: The app should allow users to take pictures of items for situations where
barcode scanning fails to search for a product or for future reference. It removes the
need of switching to the embedded camera of the device to keep interactivity with the
application.

Review purchase information: The app should allow users to review information about
their purchases, potentially including item details, yard sale price, online listing price,
and any additional notes they may have added.

49



2.0 Background

This project has the potential to be a valuable tool for people who frequent yard sales. It
empowers them to be more informed shoppers and potentially save money. The project
also incorporates a variety of technologies like barcode scanning, real-time object
recognition, and APl integration, making it a great opportunity to learn and apply various
development skills. Additionally, | have never worked on a mobile application before
which makes this opportunity very exciting for my personal and professional
development and it also adds more knowledge that can be applied when | secure a job
in tech after graduation.

The objectives of this project will be met by doing research on:

(] similar solutions already created.

existing libraries that could be used in the application.

identifying areas for improvement in the application.

set priority for the core functionalities.

maintain clear documentation throughout the development process for future
reference using Git and GitHub.

U
U
U
U

3.0 State of the Art

Apps like Amazon, eBay or Walmart might allow barcode scanning for price comparisons but
would not focus on yard sales or have features like real-time item recognition. Apps like OfferUp
or Letgo could facilitate yard sale browsing but would not offer price comparison tools.

Key features that make this project stand out and differ from other projects:

[J By specializing in yard sales, the yard sales application serves a specific audience with
unique needs, providing a more efficient experience compared to general shopping
apps.

[J Other application does not offer real-time item recognition for consultation, making the
app even more unique.

[J The camera feature allows users to take picture without the need for exiting the
application, which makes the experience of yard shoppers even more convenient.

[0 The purchase information dashboard provides a view of past purchases, potentially
helping users track spending and identify savings. Existing apps might not offer a
dedicated section for yard sale purchases.
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4.0 Technical Approach

The development methodology that will be used for the development of the project will be the
Waterfall Methodology Development because it involves a more linear progression through
stages like planning, design, development, testing, and deployment, since the project in my
point of view is already well-defined with clear requirements upfront, this option will be more
adequate for the implementation of this application.

The requirements set out in this project were identified through research, scenario building,
wireframes, analyse of similar applications and general shopping apps, online forums, and
brainstorming.

The requirements break down will be implemented following the Waterfall methodology.
Development Process:
Planning:

[0 Define the app's functionalities in detail using user stories or wireframes.
[J Prioritize features based on their importance and complexity.

Development:

[J Start with core functionalities like barcode scanning and price comparison.

0 Implement additional features like real-time item recognition or a purchase
information dashboard in later stages based on available time and resources.

[J Utilize version control systems like Git to manage code changes and collaborate
effectively, even when working in an individual project to reinforce best practices.

Testing:

[J Test the app thoroughly on various devices and scenarios.
[J Consider user feedback through beta testing to identify areas for improvement.

Deployment:

[0 Deploy application for both native platforms, Android and iOS, using React Native
and Expo.

[0 Ensure proper app store guidelines and security measures are followed before
deployment.
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5.0 Technical Details

The Yard Sales Application can be developed using React Native which is a popular framework
that allows developers to build a cross-platform mobile application using JavaScript and React. It
provides a single codebase that works on both Android and iOS devices, simplifying
development.

Another important platform utilized in this project will be Expo, which is a platform that
simplifies development by providing pre-configured tools and libraries for React Native
development. It offers features like easy app deployment, built-in analytics, and push
notifications, potentially accelerating the development process. However, in case of more
specific control and complex functionalities, a native development environment set up might be
needed.

React Native libraries:

react-native-vision-camera: This library integrates barcode scanning and real time item
recognition capabilities within the React Native app, allowing users to scan item barcodes for
price comparisons.

eBay API: This is a popular option as it provides a vast database of products and their selling
prices. The eBay API uses a combination of search algorithms and product databases to match
scanned barcodes with relevant products in their system.

AsyncStorage: This built-in React Native library can be used for storing user preferences or non-
critical information. It secures storage mechanisms to safeguard user data like pictures and
purchase information.

6.0 Special Resources Required

App Store Developer Account: To publish the application on the Apple App Store, the developer
needs a developer account with a one-time enrolment fee. The Google Play Store also requires a
one-time registration fee.

API| Keys: APIs like the eBay API require registering for a developer account and obtaining API
keys to access their functionalities within the application.
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7.0 Project Plan

Project Goal: Develop a mobile application that empowers yard sale shoppers with real-
time item information and price comparisons.

Development Methodology: Waterfall

Timeline: This is an initial estimate and may be adjusted based on development
progress.

Phase 1: Requirements Gathering (1 Week)

[1 Activities:
o Analyse existing applications: Research similar apps or those with
relevant functionalities (barcode scanning, price comparison).
o Define user stories: Outline user actions and desired outcomes for core
functionalities.
o Prioritize features: Identify essential features for the Minimum Viable
Product (MVP).
71 Deliverables:
o User research report
o List of prioritized features
o User stories document

Phase 2: System Design (2 Weeks)

[1 Activities:

o Create system architecture document: Outline the app's components (U,
barcode scanner, real-time item recognition, price comparison module,
data storage) and their interactions. (1 week)

o Define technology stack: Specify programming language (React Native),
framework (Expo), libraries (barcode scanning, real-time object
recognition, secure storage), and APIs (eBay API). (1 week)

o Develop wireframes: Create low-fidelity mock-ups to visualize the app's
user interface and layout. (1 day)

71 Deliverables:

o System architecture document

o Technology stack specification

o Wireframes

Phase 3: Development (6 Weeks)
O Activities:
o Develop core functionalities (3 weeks):

= Implement barcode scanning using react-native-vision-camera
library.
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» Integrate the eBay API for product searches and price
comparisons.
= Develop functionalities for users to capture pictures of items.
= Design a user-friendly interface for displaying scanned/recognized
item information and price comparisons.
o Implement real-time item recognition (2 weeks):
= Implement real-time item recognition using react-native-vision-
camera library.
* Integrate chosen real-time object recognition library into the app.
o Develop data storage mechanisms and purchase information dashboard
(1 week):
= Implement secure storage for user data like pictures.
= Implement dashboard containing history of customer purchases.
71 Deliverables:
o Functional mobile application with core functionalities (barcode scanning,
price comparison).
Real-time item recognition integration.
Secure data storage implementation.
Customer dashboard.

Phase 4: Verification and Validation (2 Weeks)

[1 Activities:
o Unit Testing: Conduct thorough testing of individual app components to
ensure they function as intended. (1 week)
o Integration Testing: Test how different app components interact and
work together seamlessly. (1 week)
o User Acceptance Testing (UAT): Locate potential users to test the app's
usability and identify areas for improvement. (1 week)
o Bug fixing: Address any issues identified during testing phases. (1 week)
71 Deliverables:
o Documented test cases and results
o User feedback report
o Bug-free and refined mobile application.

Phase 5: Deployment (1 Week)

[1 Activities:
o App Store registration (Apple App Store, Google Play Store) (2 days)
o App store optimization: Ensure app listing details and screenshots are
optimized for discoverability. (1 day)
o App submission and review process (variable depending on app stores) (3
days)
71 Deliverables:
o Live Yard Sale App available on app stores
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8.0 Testing

Functionality Testing

Verify core functionalities like barcode scanning accuracy, data retrieval from the eBay
API, and price comparison logic. Simulate various barcode formats and product types to
ensure comprehensive testing.

Security Testing

Conduct scans for vulnerabilities using security testing tools to identify and address
potential security risks related to user data storage and APl interactions.

User Acceptance Testing (UAT)

71 Recruit a group of potential users who represent your target audience, in this
case, yard sale shoppers.

[0 Obtain informed consent from participants, clearly explaining the purpose of the
testing and how their data will be used (anonymously for app improvement).

[0 Guide users through various scenarios where they would use the app at a yard
sale (scanning items, comparing prices, capturing pictures - if applicable).

1 Observe user interactions, collect feedback through surveys or interviews,
focusing on usability, clarity of information, and overall user experience.

Ethical Considerations

User Privacy: Anonymize all user data collected during UAT. Focus on gathering
feedback on the app's functionalities, not user behaviour or preferences.

Informed Consent: Ensure participants understand the testing process and how their
feedback will be used.

Analytics Integration

After deployment, integrate app analytics tools to gather real-world usage data. This can
reveal user behaviour patterns, identify areas for improvement, and inform future
development decisions.
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