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Abstract

Even before the pandemic, employers look for ways to get insights on people's

engagement and mindfulness at work. The same is much needed now, given that the

economy is still recovering, the quarantine and the fight against the pandemic is ongoing.

With the little interaction that employees have in person, it is more timely to have an

application such as the one proposed here, t0 reach out to employees and listen to how

they have been doing SO far. Released in a form of mobile application, end-users can

report their

Leveraging the offering of the cloud infrastructure, employers can get real-time

information and be able 0 get better inputs for decision making.
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CHAPTER |

INTRODUCTION

Fatigue has many definitions but the focus of this study refers to the term ‘fatigue’ as

the state of exhaustion an individual encounters at any given time due to factors such

as extensive labor, lack of sleep, or stress. Based on the data gathered by the ICAQ,

IATA, and IFALPA, lack of sleep highly contributes to increased fatigue levels’. The

same is mentioned in the study conducted in 2003 (Caldwell et.al), that sleepiness is

the key factor for fatigue®.

In the Philippines, the airline industries must comply with implementing Flight Risk
FRMS). Companies have the prerogative to choose whether to

nded by ICAO, utilize related enterprise solution to monitor

Management System (

adapt the FRMS recomme

and track flight risks such as Coruson Reporting System?, or develop an in-house

solution tailored for the company needs.

dapted @ hybrid approach. Tracking the alertness and fatigue of crew
ap

paper—based form
h then offers dashboards for executives.

The client has @
and once encoded, the users upload the

members are reported I

records to Coruson Reporting whic



Figure 1. Existing process for Fatigue Risk Management System
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SOURCE: Personal communication, email message on November 5, 2019

Objectives

The study focuses o the opportunity of helping the client to realize the value it could
e alertness and fatigue report by getting the report directly from

get in automating th
the end-users, and letting the employees track their own personal experience. The
Figure 1 in the previous section shows that the report submitted by the employees are

Managers and Exec
y have peen doing for the week. Users will be able to

visible only to the utives. Through the AFRS, the employees are

given an overview of hoW the
y scOre, and get insights on what is their top factor for their

track their average dail

increased fatigué level.



In the current situation, the flight crews and the back-office staff have different shift
hence the data entry of the report may be delayed until the following day. The AFRS
aims to minimize the delay through the automation process, giving the responsibility

of data entry to the flight crews, baggage operators, and other ground personnel

In addition, the current system limits tracking the risks using only the data from the

flight crews. The AFRS supports the client’s desire to get inputs from other ground

personnel to get a more holistic view of the company’s flight safety risks.

Limitation of the study and the Software

The first phase of the AFRS application i available only as an Android app. This OS

MVP due to the 83% of the market?* are using android devices compared

se can be used for Apple handhelds, however, additional

is selected as

to others. The same code ba

a development machine in MacOS are needed to fully create a

configurations and
Testing and Release in iOS is out of scope.

package compatible with Apple.

e Databaseé lipraries and packages used for AFRS are not yet

The Firebase Realtim
here is NO clear timeline from Firebase product owners

web interface- T

leased to the ge

supporting the
neral public, hence the web version is also

on when this could be re

being declared as out of sCOPe:

; : K packages, sharable links will
will be doné using APK packages, e
ollout methodology

The project r
proj d to some of the client

me link is share
be provided 10 select target users. 1Nhe sa



employees for test
ing purpo
poses. The AFRS android app is not availabl
e in Google Pla
y

Store.

The licens
eusedtoh i
ost the Firebase Realtime Database is limit
mited only to a
90-day

1 a'

updates canno
t be
done unless the plan is upgraded to a pay
-as-you-go or an
annual

] .

recommendations.

Authenticati
io
n process supported by the application is limited to G
oogle Sign-in. In

case client w
a i .
nts to changé the sign in Process, this will be
considered a
s an

enhancement.

ystems such as HR, Coruson R i
) eporting and oth
: ther office

Integration to other S
ase the client desires to f i
ully impleme
nt the project

application are not supported- In €

be created 10 tailor to the need
s of the client
, update the

a separate work plan will
ry, and add more fe
ed in the Annexes sé

schem
aasn ! !
ecessa atures such as integration to existing syst
ems.

on is document £ |
n, to give a
; n overview
on

Sample computatl
operational cost.

core is aggregated based on the report submissi d
ion date

g Average S
users in overnight shift submits a new ent
niry

narios when
on will be used i

rts are also limited to query using th
e

The Daily Alertnes
ge case sce

est submissi
S made. Repo

and time. In
. Ined
n computing the average for the

past 12 midnight, the lat

current date or the day the entry !



last 50 submissions per user, regardless of the date. Custom range filter is not part of

the MVP.

Deployment Plan

This section is intended to discuss how the application is currently setup for
distribution. Since the application is not uploaded in Google Play, the APK installers

for the project are available in this link

https://drive.google.com/drive/folders/1EQjlYBANrEbBssL4zg3h Bsbso21x1Bv?usp

=sharing).

If the source code project is updated, a separate build of Android App Bundle or APKs

need to be generated again. Instructions on how to prepare the package are available

online. Refer to the link in Annexes section for details.

Figure 2. Development Lifecycle
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It is highly recommended that the client hosts and continuously publish updates in
Google Play. This will help the distribution to target users easier to manage. The
organization will need to pay a one-time fee of $25 to activate a Google Developer

Account. Once activated, the organization can publish succeeding updates, and other

apps using the same account.

Deployment Risks

The software development tools used to create and compile the android package are

open source. However, the license used to develop the database featured in this

document is a 90-day trial license. After July 2021, all transactions are halted until the

proponent agrees {0 upgrade to a paid subscription plan.

Options for upgrade are Spark Plan and Blaze Plan. Spark Plan is free and highly

recommended when developing free applications for students/educational purposes.

This has monthly quota for accessing Realtime Database, with only 100 connections

ata for the entire database and 10GB/month downloads. User

per month, 1GB d
authentication feature 1S also limited to 10k verification requests/month. Once quota is

reached, subsequent connections aré postponed to prevent incurring additional costs.

iternative is to setup account using Blaze Plan, a pay-as-you-go pricing

e offerings for Realtime Database is similar with the Free

Another a

model. With Blaze Plan. th
a is reached, rather than denying subsequent requests, cost will

plan and once quot

be incurred to the owner’s billing account. A sample is additional cost of $5 for every



GB that exceeds the quota. And for authentication, in excess of 10k verifications per

month, a fee of $0.06/verification per day is incurred.

The project was created using personal Google account, hence direct transfer of the

project from one organization to another is not feasible without the help of official

Google Support representative.

It is recommended that prior to the full roll-out of the application in the company, the

client avails a plan under its own Google Cloud Platform account, Firebase Account,

and the Realtime Database. Regenerate the json file needed by the app to connect to

Google’s Application Programming Interfaces (APIs). Lastly, the client will need to

recreate the application bundle to be able to use the new environment configuration.




CHAPTER I

REVIEW OF RELATED LITERATURE

In this chapter, selected application with similarity of purpose are highlighted, to

provide additional information on what the client currently uses, and the available

alternatives.

The Coruson Systems of I[deagen

Coruson is an enterprisé level application for safety management with focus on

aviation and railway industries. Ideagen has expanded its market reach to multiple
locations, up by 500% since they have started, thus reaching out to more and more

customers to date.

ts a centralized view on safety management data which can be

Coruson offers its clien
d visualized 10 aid decision makers. This application is currently being
vis

modelled an
g the historical data of the Alertness and Fatigue Report.

used by the client for keepin

so offers Incident Management, Audit Management, Corrective

In addition, Coruson al

Action (CAPA), and ReportinglAnalytics_

and Preventive

Headspace for Work®

company offering courses on meditation and

. S. based
c. is @ U.
Headspace In ot 10 | ntegrating data collected from mindfulness

mimi
y are co

mindfulness. The
B8



meditation with their clinical research. They aim to use modern science in measuri
ing

and reaching the goal of improved health all over the world, starting with their clients

The company offers courses available in mobile apps which can be availed in different

subscription plans. Headspace for work is specially designed to cater to the need of a

customer organization.

Outsystems

Outsystems® offers an enterprise workspace for creating a single codebase project

which can be deployed to mobile and web platforms. The development of custom

applications are driven by creating models, workflows and interfaces which can be

further extended using custom code-

based set of courses to help onboard customer’s IT

Outsystems offers a computer-

o the technology- Altern
n to take a deeper understanding on how the platform

personnel t atively, an instructor-led course offered in

Singapore and US can be take
elerate business solutions and realize value fast.

can help companies acc

custom built apps

m app helps companies design itin a way that is tailored for the need

Creating a custo
and the data is ma

e in the workpla

naged by the company. Wi
and cultur €8 pany. With the



technologies sited below, the proponent aims to give a high level overview on what

the client will need to jumpstart their custom app.

Firebase Projects.” It helps manage the Realtime Database, Authentication
Integration, and project related application, starting with the android package created

for AFRS. The Firebase account recommends to consolidate apps that work together,

like web and mobile applications which caters to the same group of customers or

managing the same set of data. Firebase is a container for Google Cloud Project and

offers additional features such as Crash Analytics, Realtime Database, and Machine

Learning among others.

Flutter® is an open sourceé toolkit for cross platform development. Flutter is developed

by Google for mobile Ul framework. A single codebase can be used to implement the

feature in android, iOS, and web platforms.

10



CHAPTER Il

DESIGN AND METHODOLOGY

Th . .
e AFRS app is installed in the end-users’ handheld device Users must logi
. ogin using

their valid Google Account i
unt in order to access the d
ata hosted in the pri
private cloud

similar to illustration below.

Figure 3. AFRS Architecture

AFRS
Android

mobile app
client

—

[ )
AFRS
Android

mobile app
client

Firebase

Flutter

NoSQL

Google Cloud Platform

1"



How the application works internally is guided by the data flow illustrated below. Only

users with valid credentials can submit new entries, and view the report analytics.

Figure 4. AFRS Data Flow
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The reports viewed by the users are queried in the database every time the report

page is opened. The scope of metrics included in the graphs are narrowed down to

individual level, thus report of first user is not included in computing average score of

the second user. For cases when users are submitting multiple reports on a given day,

i.e., flight crews reporting every end of flight, the average daily score is computed and

derived score is displayed in the report.

Figure 5. Conceptual Flow
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CHAPTER IV

RESULTS AND DISCUSSIONS

The AFRS offered a way for the end users to submit alertness report and fatigue report

directly from individual’s mobile devices. The bottleneck experienced in submitting the

paper-form, and having another staff to encode the data has been managed.

Each user was provided with his/her own dashboard where the data about the last

date and alertness score submitted is displayed. The data presented to the users

through the Time Series Line Graph provided the opportunity to personally track the

daily average level of alertness.

Figure 6. Daily Average Alertness Level

alertness Level 4
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Presented together with the pie chart for Count by Fatigue Reason, user was able to
associate what contributed to the rise in fatigue he/she experienced. The aggregates

were recalculated after the users submitted the fatigue report.

Figure 7. Top contributor for rise in fatigue level
Count by Fatigue Reasons
Chart below shows the number of instances areason
of fatigue was reported
1 - Overwork

2 - Stress
3 - Poor Diet / Waler Intake

]
i OO

lized database. the data submitted by the users, such as flight crews,

onnel were stored together. This served as a

With the centra

guest officers, and ground pers

g the risks in safety operations in a comprehensive

preliminary step in analyzin

manner.
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The old setup

because they in

focused on the level of alertness between flight crews and pilots,

teracted with the customers/travelers most of the time. After the MVP,

discussions is expected to be conducted by the company to further review the results

collected from other groups (ground personnel) and how their actions also helps the

company manage or minimize the operational risks.
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CHAPTER YV

CONCLUSION

The AFRS MVP version is able to show to the client how it would help the organization

when alertness and fatigue report were collected from the individuals through the

mobile application, compared to the old approach.

Enabling users to personally track submissions, daily average alertness scores, and

common fatigue causes help in raising awareness on what factors contributes to an

individual's fatigue triggers.

The MVP version is @ good start, but the client still needs additional

featureslenhancements pefore rolling out the application to a wider number of users.

The organization would also need to approve the budget required to continue

enhancing the application, as well as the hosting requirement of the app.

17
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ANNEX A

AFRS Source Code. A digital copy stored in a CD is provided together with this

document. Alternatively, private Github repository is in

https://qithub.com/misve|qarcialAFRS FLUTTER _APP/tree/master. Send email to

littlemitchgarcia@gmail.com for access request.

AFRS APK Installer. A digital copy is stored in a CD provided together with this

document. Alternatively, the android APK is downloadable from this link

https://drive.goo Ie.com/drivelfoldersmEquYSANrEbBSSL4zq3h Bsbso21x1Bv?usp

=sharing).

In case the reader desires to utilize their own subscription, a guide on how to setup

new firebase project is available on the web?®. Update the package references and

rebuild the project. Reinstall the application t0 re-point the application to the new

project.
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ANNEX B

User Interface Design

The series of the illustrations below are the AFRS MVP version.

Figure 8. Login Screen
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Figure 9. Home Screen
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Figure 11. Create Fatigue Report

Fatigue Repart
§ i a2 pechon oo alerlees el sioe s Sor

o

4
Got bripped a7 caused scatiersd baggages

- Seiect -

YA 58 o B9 ACTan ke Lo 1T OF e

e
Setect -
et eoudd Be 2ans™ G seeted comecihs £2Uen

Select

Daily Alertness Scare

fatigue level nzes

Last Submission Date” Jun § Score 5

High Avefoge Aleriness Scoie ndicates that sl

Ohserve proper break intenas

Count by Fatigue Reasons

Scoreis 5

Missed to fill out

Error toast

22



Figure 13. Top Reasons for Fatigue
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Authentication

The Firebase Project offers integration with Google Sign-in Services. User Access

Roster can be viewed and managed in the project’s Authentication module. The data

displayed have been redacted to observe user privacy.

Figure 14. List of Users
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Figure 15. AFRS Database
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ANNEX C

System Specifications

Listed below are the hardware and software requirements needed by the client to

maintain and update the package.

For mobile application development / maintenance, the following are the minimum

system requirement of the development environment:

Requirement

Hard Drive Capacity 250GB or higher

Processor Intel Core i5 or higher

Memory 12GB or higher

Operating System Windows/Linux/MacOS

Android Studio IDE

Development Tools

Flutter and Dart packages
Database Firebase Realtime Database
Hosting Google Cloud Platform

26



Maintenance plan for the software
The AFRS MVP application was developed under the free trial plan of Google Cloud

Platform (with $300 credits valid for 90 days). Alternative for upgrades are Spark Plan

(Free but with Quota), and Blaze Plan (Pay-as-you-go pricing model).

ase project is $1000 per

For enterprise systems, the estimated hosting cost of the fireb

month using the following features

Service

41GB storage (or 820 M messages) $200

Realtime Database

Free for the first 1GB (about 20 M messages)

210 GB transferred (4,200 M messages) $200

Free forthe first 10GB (about 200 M messages)

Phone Auth 20,000 verifications $600

Eree for the first 10,000 verifications

$1000

Total

Google play and Apple Storé

Hosting for
Google Play Develop

ers and Apple Store Developer have the

Developer License for

following prices:

NO. Of Users
Platform
- $99/year
I Developer membershiP License
= | : $25
i One time fee)
loper License (
Google Deve C
Total
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