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Executive Summary

Development Standards & Practices Used

Agile Development Standards
JavaScript Coding Standards
Google Java Style Standards
Oracle PLSQL Coding Guidelines

Summary of Requirements

Develop Android and iOS mobile applications for Fleet Monitoring System
Develop a web application for Fleet Monitoring System

Provide GPS location of each vehicle in a fleet

Provide data analytics of vehicle data

Provide client chat

Provide SMS notifications

Applicable Courses from Iowa State University Curriculum

List all Iowa State University courses whose contents were applicable to your
project.

CPR E 288
COM S 309
COM S 363
COM S 352
SE 319
SE 329
SE 339

New Skills/Knowledge acquired that was not taught in courses

e Server configuration
e Rest API creation
e Hardware equipment knowledge, e.g. resistors
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1 Introduction

1.1 ACKNOWLEDGMENT

Acknowledgment to team SDMay18-2018, the team with the first version of this project.

1.2 PROBLEM AND PROJECT STATEMENT

With UPS, FedEx, and numerous fleet companies out there. We need something to monitor and
manage these fleets. With our fleet monitoring system, a company would be able to use our
user-friendly solution. Our solution revolves around web and mobile applications to view GPS
locations of each vehicle, SMS notifications, client chat, and data analytics. Our solution would be
based on MongoDB for our database and a server running Node.js Rest API for microservices. The
fleet would need a PiCan for each vehicle to be able to send data from the vehicle to the server.
Through the connectivity of each component, our solution would provide clients a fleet monitoring
system.

1.3 OPERATIONAL ENVIRONMENT

The conditions for this product are regular conditions inside the car for the PiCan device. Regular
conditions would be restricted to the device being dry, avoiding all liquids.

1.4 REQUIREMENTS
e Develop Android and iOS mobile applications for Fleet Monitoring System
Develop a web application for Fleet Monitoring System
Provide GPS location of each vehicle in fleet
Provide data analytics of vehicle data
Provide client chat
Provide SMS notifications

1.5 INTENDED USERS AND USES

e Managers
o Add users to groups
o Accept new driver account request
o Analyze data from vehicles

e Drivers
o Submit driver account request
o Indirectly produce usage data while driving
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1.6 ASSUMPTIONS AND LIMITATIONS

Assumptions:

-There will be one manager and many groups that will consist of drivers. The manager will be able
to control the different groups and see different data analytics.

Limitations:
-The idea of hardware is that it has to be in a small workspace.
-PiCan device can only be tested and used on cars of the year 2008 and newer.

-Limited knowledge of hardware and server.

1.7 ExXPECTED END PRODUCT AND DELIVERABLES

Deliverable 1: Web Application - This web page will allow a user (manager or driver) to log in. As a
manager, they would be able to view real-time tracking of all the vehicles currently being driven. A
chat system will be implemented so that the manager can communicate with drivers.

Deliverable 2: Mobile Application - The mobile application, in practice will be similar to the web
application. There are performance bottlenecks with mobile devices as they don’t have the
computing power of a computer. Therefore, the mobile may contain only a smaller amount of data
analytics and may not have the performance to run real-time tracking.

Deliverable 3: PiCan - The PiCan is the hardware that will be installed on the vehicles to extract
data and send it to the server. Data that is extracted from the vehicle includes mileage, fuel, speed,
etc.

Deliverable 4: Server - The server will be a Node.js Rest API to provide Microservices for PiCan data
posting and the client can request and post data to the database.

Deliverable 5: Database - Mongo Database to store user information, registered vehicles, registered
drivers, and vehicle data.

The end product would include the web application, mobile application, PiCan, server, and
database that all work together to create a fleet monitoring system. The fleet monitoring system
includes hardware that must be installed on a vehicle. The hardware will communicate data to the
server so that the manager and drivers can use the web/mobile application to view data analytics.
The Fleet Monitoring System is set to be completed by December 2020.
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2. Specifications and Analysis

2.1 PROPOSED APPROACH

Approach:
e Use MongoDB for scalability, as we need to collect extreme amount of data from vehicles
e Rest API for Microservices in Node.js using Microsoft Azure Web API Design
e Dynamic web page creation using Node.js and Express.js
e Google Java Style Standards

2.2 DESIGN ANALYSIS

In these weeks, we have met with our adviser and client to discuss what the previous team from a
past semester completed. We discussed what and how we should implement for a successful
project. Our team has been able to produce design prototypes for an Android and website app. We
have also been able to successfully replicate what the previous team completed for the raspberry pi
device and vehicle. In the end, we want to implement these front-end designs, refractor the
embedded system program, and create a successful, sustainable backend. Our strengths will be that
we are most familiar with how our product and the software will work. Our weakness is mostly that
we lack some knowledge of hardware and server.

2.3 DEVELOPMENT PROCESS

Our team will follow the Agile software development process, our development sprints will be
three-weeks long. We meet with our advisor and team weekly for updates, questions asked, and any
other relevant topics for our project.

2.4 CONCEPTUAL SKETCH

Database Architectural Design:

codes coche covesson _ _ pehicle driver

id int code_id int code_id int id int id int
code_num nt formula string date_recorded date make vehicle_id

value vehicle_id nt model driver_id nt
description strir vehicle_year year

license_plate

employee_id int

name
employee_id int employee_id int employee_id int

I :

rate
name string name string name

rate double rate double rate

o B

group_id int group_id HE

manager_id int driver_id nt
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Web Application Design:

Description

Account

Dashboard

Chat

Real-time

Data

Group

Home Page

SDDEC2020 7



Account
2 o
Dashboard
johndoe(@iastate edu
R ==
Real-time
Data
Group

Account Page

Rochester .
Q e

Account Sioux Fé!!s

Dashboard

 Sioux City
= . Rock’
Xpanxion, LLC
SW 7th St/
Chat { ;

a " Murphy St, DSM lowaCy
Omaha !

o

Real-time Lincoln :

o

Peoria
o

ILLINO
Spn‘ngfield

Dashboard Page

SDDEC2020




Account

Dashboard

Chat

Real-time

Data

Are you ready to worlk today?

Group

Chat Page

O ; WISCON

Rochester .
)

Account e e 1

Dashboard | =~

Slqu_g City

Xpanxion, LLC

Chat

SW 7th St/

* Murphy St, DSM lowa Ctty

Real-time Ofﬁaha
o

Lincoln Peori
Data o egria

Sevmp ILLINO|

Real-time Data Page

SDDEC2020 9



Data Analytics

Account

Dashboard

Real-time

Data Analytics

Account

Dashboard

Chat

Real-time

Data

Group

Group Page

SDDEC2020 10



Mobile Application Design:

Welcome View
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Fleet Monitoring System

Real-time data summary

Real-time data summary

Real-time data summary

Dashboard View
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Fleet Monitoring System
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Embedded System Class Diagram:

Composition Classes to FleetMonitorApp

Used to connect start and read

CANHandler

nodes. While checking for new |
data, itll send data using the

API_ENGINE

Ll ‘ConfigStore

+ __ Singleton: class

+ default_vehicle: dictionary
+ default_server: dictionary
+ default_made: string

+ID_FIRST_BYTE: int
+ ID_SECOND_BYTE: int
+ PID_REQUEST: int

+ PID_RESPOMSE: int

+ _init__(self)

+ startup(self)

+ shutdown(self)

+ read_messzages(ssif)
+ write_requests{self)
+ runfself)

‘Class is used to configure vehicle,
driver, and pids.

+ __init__(self)

+ pet_pids(self)

+ get_vid(sel)

+ get_did{self}

+ get_bitrate{self)

+ get_server_uri(self)

+ sat_vehicle(self, vehicle)
+ set_server(self, server)

L

Class is used to refrieve data from

8 ePSsHandler

the device that the GPS has given

it. The class sends latiude and
+ api_engine: AP|_EMGINE |longitude by using the API_Engine

+ __init__{zelfy
+ starup(self)
+ run(self)

=] API_Engine

Appears o be & class
where extemal devices or
program can send and get

+ __Singlaton: class

data from the server

+ run(self)

+ set_logging(self, log)

+ set_send(zalf, sand)

+ pid_send(self, pid, data)
+ pos_sendself, lat, lo)
+ get_vehicle(ssif)

+ do_request{self, type, url. bady)

Left-side of diagram (next image is right-side)
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h retrieve data from
EE GPS has given
nds latitude and
ng the API_Engine

[ )
FleetMonitor App

o)
+ run_hardware(salf)

Class wraps all the other

composstion classes ingether. Here
it starts the CAM, GPS, and log

+nun

Right-side of diagram (previous image is left-side)
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3. Statement of Work

3.1 PREVIOUS WORK AND LITERATURE

Teletrac Navman

Features:

- Data analysis of fuel use-per trip and averages, idle time-total events and duration,

and more

- Communication between drivers and dispatchers in a two-way messaging system

- Allows for monitoring activity within a user-set perimeter
- Alerts and proactive management

Advantages/shortcomings:

- No real-time tracking
- Data analysis

Disadvantages:
- Cost
WebNMS Fleet Management Solution -- Amazon's:
Features:

- Real-time visibility of vehicle location
- Driver behaviour monitoring

- Fuel/cargo management

- OBD data monitoring

Advantages/shortcomings:
- Made by a well known company, Amazon
Disadvantages:

- Meant for large fleets that do delivery
- Cost

Onfleet features:

- SMS notifications
- Real-time tracking
- Driver chat

- Data visualization

Advantages:

SDDEC2020
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- Drivers have the ability communicated to each other
- Data visualization

Disadvantages:

- Cost

Sources:

https://www.teletracnavman.com/

https://aws.amazon.com/marketplace ZOHO-Corporation-Private-Limited-WebNMS-Fleet-Ma

na/Bo7VgoV4CTF

https://onfleet.com/

Note: For the server, android app, and webpage we started from scratch. The embedded system
inherianted code from the previous team’s project. Although, refracting was needed for the
embedded system.

3.2 TECHNOLOGY CONSIDERATIONS

Technology includes:

RaspberryPi
- Strength: Adaptable to other technology
- Weakness: High cost, bulky, small computational power, and inconvenient
- Tradeoff: Inexpensive
- Android Studio
- Strength: Very friendly community, tons of features, constantly being updates
- Weakness: Large learning curve, some components may be hard to research about
to learn how to implement, only android applications can be created, Java is used
- Tradeoff: Free to use, open source, android studio can be used on any operating
system
- Express]S
- Strength: Large community, matured framework, Fast app development because
you can use the same language for frontend and backend.
- Weakness: No error handling, tedious tasks, Code organization
- Tradeoff: Free to use, open source
- Digital Ocean
- Strength: Easy to use, and deploy for starters
- Weakness: Smaller company runs it, less features, a lot of components have to be
implemented on your own.
- Tradeoff: As a student I get a lot of credit towards server costs
- MongoDB
- Strength: Easy to use, and scalable
- Weakness: High data consumption; no default transaction support
- Tradeoff: Free to use for a single database
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3.3 TAsKk DECOMPOSITION

Develop a server

- Migrate to AWS

- Develop API

- Implement Microservices

- Implement Socket Broadcasting for real time tracking

Develop an android application

- Login screen

- Sign up screen

- Real-time tracking of drivers
- Chat system

- Data summary

Develop a web application

- Login screen

- Sign up screen

- Real-time tracking of drivers
- Chat system

- Data summary

- Data analytics

Develop the communication between embedded system and vehicle

- Obtain vehicle real-time diagnostic data
- Retrieve location of current vehicle
- Implement user authentication

3.4 PossiBLE Risks AND Risk MANAGEMENT

Some concerns that may affect our plan include knowing which frameworks and resources are best
for our project. An example of this knowing which resource is best to use on our server and
knowing which framework best fits for creating our web application. A possible risk for our project
includes the PiCan, no one in our group has a lot of knowledge with embedded systems. So there
are some risks with learning about as we are working.

3.5 PROJECT PROPOSED MILESTONES AND EVALUATION CRITERIA

Most of our milestones include being able to read data with Pican. being able to run our server, and
having different parts of both of our Uls working. An example of one of these milestones includes
having a use-case for the mobile application and web application. This includes having both of
these Uls read information from a server that is received from the PiCan. A lot of milestones will
include having components working correctly with each other. To test these we will meet with our
groups and run test cases and see if our components will communicate pass data correctly.
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3.6 PROJECT TRACKING PROCEDURES

Our group will use Trello to keep track of each task that our members will be doing and we will be
using to keep track of tasks that are to be done and tasks that are completed. We will also have
weekly meetings to talk about project progress. This involves two meetings, one as a team meeting
and with our stakeholder.

3.7 EXPECTED RESULTS AND VALIDATION

The desired outcome is to have a fully functioning Web Application, Mobile Application, PiCan,
Server, and Database. These 4 components should be able to communicate with each other and be
able to handle data correctly. Our solution will work at High Level if everything will work correctly
and the use-cases will be done correctly by our Uls.

4. Project Timeline, Estimated Resources, and Challenges

4.1 PROJECT TIMELINE

January February March
Redesign Device Code

WeekOl Week02 Week03 |Week04 | WeekO5 Week 05 |WeekO7 [WeekOB |Week09 Week 10 Week1l Week12 [Week13 Week14 Week15 Week16 [Waek17 |\
Refracter Inharit Program

i e CrctilsOmin e

Create Test API
Design
Set Up Server
Implement V1 AFI
Migrrate to AWS
Implemant Microservices
Implement Socket

Flanning
Look at Framewark
Design

Login and Signup
Dashboard

Get and Display Data
Real-Time Tracking
Chat

Clean Up Design

Test and Ensure Quality

August September October Hovember December
Tashs. Week12 Week19 |Week20 Week21 Week22 Week23 |Week24 Week25 Week26 Week27 (Week28 Week29 Week30 Week31 |Week32 (Week32  Week34

Redesign Davice Code
Refractor Inherit Program

it Ve creacmsoncor] |

Create Test APl

Design

Sat Up Sarver

Implemant V1 API
Migrrate to AWS
Implement Microservices
Implement Socket

Flanning
Look at Framework
Design

Login and Signup
Dashboard

Getand Display Data
Real-Time Tracking
Chat

Clean Up Design
Test and Ensure Quality
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4.2 FEASIBILITY ASSESSMENT

Senior Design Group 12’s project will be a multi-platform for mobile and web application. The

applications will have numerous features like group chat, data visualization, and real time tracking.
The challenges from the project is that a lot of the technologies being used are new to our
developers, and have to spend numerous hours on learning the new technologies.

4.3 PERSONNEL EFFORT REQUIREMENTS

e POST login
e POST sign up

Research current fleet Joe, Lorenzo, and Nicolas 3 (total)
monitoring services
Research database to use for Nicolas 1
project
Run inherited code for Joe and Marco 10 (total)
RaspberryPi on vehicle
Refactor RaspberryPi code Marco 29
Boot up new server on Nicolas 2
DigitalOcean
Set up database Nicolas 1
Design database architecture Nicolas 2
Develop vehicle routes: Nicolas 8
e POST vehicle OBD
status
e POST vehicle GPS
status
Develop vehicle routes: Nicolas 8
o GET vehicle OBD
status
o GET vehicle GPS
status
Develop user routes: Nicolas 8
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user interface

Design mobile app user Joe 4
interfaces

Develop mobile app login user Joe 12
interface

Develop mobile app data Joe 12
display user interface

Design web app user Lorenzo 5
interfaces

Develop web app login user Lorenzo 13
interface

Develop web app data display Lorenzo 13

4.4 OTHER RESOURCE REQUIREMENTS

Materials:

-Hardware: Simulator, HOVA Hologram, GPS MicroSD, Raspberry Pi

-Server: Digitial Ocean Web Servers, ISU Web Server

4.5 FINANCIAL REQUIREMENTS

Hardware: $100

TOTAL: $100

5. Testing and Implementation

Testing is an extremely important component of most projects, whether it involves a circuit, a

process, or a software library

Although the tooling is usually significantly different, the testing process is typically quite similar
regardless of CprE, EE, or SE themed project:

1. Define the needed types of tests (unit testing for modules, integrity testing for interfaces,

user-study for functional and non-functional requirements)
2. Define the individual items to be tested

SDDEC2020
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3. Define, design, and develop the actual test cases

4. Determine the anticipated test results for each test case 5. Perform the actual tests
6. Evaluate the actual test results

7. Make the necessary changes to the product being tested 8. Perform any necessary
retesting

9. Document the entire testing process and its results

Include Functional and Non-Functional Testing, Modeling and Simulations, challenges you've
determined.

5.1 INTERFACE SPECIFICATIONS

- Discuss any hardware/software interfacing that you are working on for testing your project

5.2 HARDWARE AND SOFTWARE

- Indicate any hardware and/or software used in the testing phase

- Provide brief, simple introductions for each to explain the usefulness of each

5.3 FuNCTIONAL TESTING
Examples include unit, integration, system, acceptance testing

5.4 NON-FUNCTIONAL TESTING

Testing for performance, security, usability, compatibility

5.5 PROCESS

- Explain how each method indicated in Section 2 was tested

- Flow diagram of the process if applicable (should be for most projects)

5.6 RESULTS
- List and explain any and all results obtained so far during the testing phase
e - Include failures and successes

e - Explain what you learned and how you are planning to change it as you progress with
your project

e - Ifyou are including figures, please include captions and cite it in the text

+ This part will likely need to be refined in your 492 semester where the majority of the
implementation and testing work will take place

-Modeling and Simulation: This could be logic analyzation, waveform outputs, block testing. 3D
model renders, modeling graphs.

-List the implementation Issues and Challenges.
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6. Closing Material

6.1 CONCLUSION

Summarize the work you have done so far. Briefly re-iterate your goals. Then, re-iterate the best
plan of action (or solution) to achieving your goals and indicate why this surpasses all other
possible solutions tested.

6.2 REFERENCES

This will likely be different than in project plan, since these will be technical references versus
related work / market survey references. Do professional citation style(ex. IEEE).

6.3 APPENDICES

Any additional information that would be helpful to the evaluation of your design document.

If you have any large graphs, tables, or similar that does not directly pertain to the problem but
helps support it, include that here. This would also be a good area to include hardware/software
manuals used. May include CAD files, circuit schematics, layout etc. PCB testing issues etc.
Software bugs etc.
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