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1. Introduction

This document is a design document based on the Research Report
document and Functional Specification with more specific application
design and software application development details.

Wearable using Movesense Hardware as a Rehabilitation mobile
application, the primary function is to help users formulate personal
physical rehabilitation schemes and manage relevant training at home.

As the first iteration of the project application design document. this
document sets up an application development scheme and will be
modified during further development.
The following content illustrates the project application development
progression in detail, such as the application development platform,
programming languages, application different function screenshots,
application class diagram sequence diagram, etc.
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2. Technology selections
The software application development necessary technologies will be
illustrated below, which involve the development environment,
programming language, database, framework, and so on.

2.1 Docker

Figure 1. Docker image screenshot

Docker is a software platform that allows programmers to build, test, and
deploy applications quickly.
In the project application design, Docker plays a role as a Movesense
sensor programming environment.
Docker can package an application and its dependencies in a virtual
container that can run on any Linux, Windows, or macOS computer. This
enables the application to run in a variety of locations, such as
on-premises, in a public or private cloud.
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2.2 Java

Figure 2. Java screenshot

Java is a popular programming language and as core technology is used
to develop mobile applications, web applications desktop applications,
and so on. Java has an extensive library and a variety of tools that allow
the development progress more effective.

Owning to the Movesense sensor programming language used Java, so
the further project application programming language changed from Dart
to Java in order to have better cooperation between the project
application and Movesense sensor, and can reduce the application
development debugging difficulty.

2.3 Movesense sensor API

All the Movesense devices implement the Movesense API. This
REST-like API is defined, managed, and released by the Movesense
organization.
The Movesense API enables developers to programmatically interact
with the Movesense open sensor development platform for measuring
movement and physiology. The API offers GET, PUT, POST, and
DELETE actions for exchanging data with the Movesense sensor, with
functions for accelerometer, gyroscope, magnetometer, temperature,
ECG, HR, and more.
Owning to the project application development needs the cooperation
with hardware support-Movesense sensor, so the Movesense sensor
API is necessary for the development progression.
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2.4 Android Studio

Android Studio provides app builders with an integrated development
environment (IDE) optimized for Android apps.

Android Studio features

● With Mulitipreview API
● Compose design tools
● IntelliFgent code editor
● Flexible build system
● Android app bundle
● Easily emulate any device

2.5 Firebase real-time database
As is a cloud-hosted NoSQL database, Firebase supports iOS, Android,
Web, C++ and Unity platforms and allows developers to store and sync
data in real-time.

Compare with traditional databases need to work with a request/response
model.
Fire the Realtime Database uses data synchronization and subcriber
mechanisms instead of typical HTTP requests.

The below situations suit using Firebase real-time database:

● Short development time
● In-time management database
● Cross-platform product development
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2.6 The advantage of the combination above Technologies

As the Android application program language, increasing the possibility
of software interaction is Java’s greatest feature.
The Android Studio is designed as an Android application suitable
development environment with powerful technology features support.
The Firebase real-time database allows developers to manage data in
real-time without worrying about the networking code part, which can
increase the application development efficiency.
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3. Application Flow Chart
The Flow Chart below describes the application operation progression
and the relationship between the application’s different functions.

Figure 3. Application Flow Chart Example
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4. Application screenshots
The project application with different functional interfaces that designs
and shows in the below draft design screenshots.
The project application will be based on the below draft design to
develop and improve.

4.1 New Account Sign Up & Sign In

Figure 4. New Account SignUp

9



The application user needs to create a new account before using the
application.
In the create new account interface, the user fills in the relevant required
information, such as email address, password, name, and so on, then
presses the SignUp button, and the account data is transferred to the
database. A new account is created.
After the user has a personal account, then the user can log into the
application and use the application by inputting the account name and
password.

Figure 5. New Account SignIn
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4.2 Menu interface

Figure 6. Rehabilitation app menu interface screen

The menu interface screen shows the project application involves
various functions, such as Start Rehabilitation, User Details,
Rehabilitation Schemes, Remote Diagnosis, SignOut.
When click one of above function, then the current page will redirect the
new page with more functions.
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4.2 User Details

Figure 7. The user profile screen
The user can enter the ‘User Details’ interface to review the user’s
personal information details, such as Age, Gender, Illness History,
Rehabilitation Plan. in the meantime, if the user wants to Save and
Update button.
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4.3 Physical Rehabilitation training Schemes selection

Figure 8. Rehabilitation training site selection screen

In this screen, the application user can based on their individual body
injury status select rehabilitation sites for the following training.
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4.4 Rehabilitation Scheme instructions

Figure 9. Arm Rehabilitation Scheme Instructions.
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Figure 10. Foot Rehabilitation Scheme Instructions.

Figure 11. Wrist Rehabilitation Scheme Instructions.
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There are three different body sites can be selected to do the
rehabilitation training, each of them have individual training instructions.
The user can follow the instructions to start Training.

4.5 Linear Acceleration line chart

Figure 12. Movesense sensor measurement data analysis screen.
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Figure 13. Movesense sensor measurement data Mean Value analysis bar Chart.

Figure 14. Movesense sensor measurement data overall Mean Value Summary line Chart.
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The Movesense sensor has in-built measurement elements, for
example, movement sensor: acceleration, gyroscope, and
magnetometer.
The user can track their movement data with friendly readable charts
and summaries.

4.6 Remote diagnosis

Figure 15. Remote diagnosis user selection screen.

18



Figure 16. Remote diagnosis user message conversation screen.

The user can have a remote diagnosis service with medical care
experts. the user’s personal rehabilitation status and movement data
analysis data can be shared with rehabilitation medical care experts for
diagnosis usage.

19



4.7 User Personal Details

Figure 17. User personal details screen.
The user details contain the Age, Gender, illness History and the
Rehabilitaioni Plan.

Figure 18. User personal rehabilitation summary line chart screen.

The user personal rehabilitation summary line chart screen, with the
trend of mean value linear acceleration data analysis.
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5. Sequence diagram
The following sequence diagrams illustrate the project application’s
different function’s operation in detail.

5.1 Login sequence diagram

Figure 19. Login sequence diagram screenshot.
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5.2 Manage Rehabilitation Site Selection

Figure 20. Rehabilitation Site Selection sequence diagram screen.

5.3 Remote diagnosis sequence diagram
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Figure 21. Remote diagnosis sequence diagram

5.4 Measurement data analysis

Figure 22. Measurement data analysis sequence diagram.

6. Movesense sensor raw data transfer
screenshot

Figure 23. Movesense sensor raw data transfer screenshot.

As above Movesense sensor raw data is transferred to the application
screenshot, which shows the Movesense sensor movement track that is
represented as X, Y, Z three dimensions (3D) direction data.
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7. Firebase firestore of the application data
structure

Figure 24. Firebase Firesotre application variable data collections screenshot.

Figure 25. Firebase Firesotre application user details screenshot.
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Figure 26. Firebase Firesotre application user mesasge screenshot.

Figure 27. Firebase Firesotre application rehabilitation analysis summary screenshot.
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