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Coverage

Rescue2l Regional coverage analysis of VHF receive antenna based on geographical line-of-sight.
System requirement: At least 20 nm offshore for a 1 watt VHF-FM Ch 16 signal transmitted form two meters above water surface.



GDMS Additions

e Ability to
o Collect Weather Information
m  Temperature, Humidity, Rain, Wind Speed, Wind Direction
o  Collect Power Information
®  Antenna Power Information (4 different antennas)

l Rain output: | value from 0 to 1023 | (1023 = norain : 0 = Heavy rain) I
l Direction: | Output range from 0 to 360 deg |
l Power levels range: | Range from -105 dBm to -85 dBm |

l Humidity sensor levels: | 0to 100% |

l Temperature: | Range from -40 to 80 Celsius | (-40 to 176 Fahrenheit) I

l Wind Speed: | Range from 0 to 200 mph |




What will additions do for GDMS?

With weather and power data, General Dynamics will be able to:

e Reduce Outage Time

e Predict Equipment Damage

e Help with Maintenance Scheduling

These additions will increase the chances that SAR
missions will succeed.




Site Weather and Power Recorder (SWAPR)

We are expanding upon last year’s Electrical Engineering Capstone Project: Site Weather and Power Recorder
(SWAPR)

SWAPR Humidity Sensor

SWAPR Wind Sensor




Problem Statement

e Output is difficult to read/analyze and there is no interface

e The SWAPR data is only available directly at the site

[SWAPR DATA }

[ [-124, -92, -87, -95, 64, 78.0, 1012, 3.2,43 ]




Solution Overview

Our team has built a secure web application that expands on the functionality of
an existing prototype.

This solution provides new features such as:
o Remote data storage and access
o Interactive, visual representations of the data
o Monitoring the operational status of RFF sites

o Notifications for RFFs entering critical events



Solution Overview: System Workflow

Five Subsystems:

©)

Simulator generates
output

Reader transfers
data to the database
Database stores
data

Website displays
data using graphical
user interface
Orchestra simulates

an entire network of

SWAPR devices

Reader
Software

Simulated
SWAPR Device

Database Website
TCP %
Connection': Hosted AWS Hosted Web
5 RDS Server 5 5 Server
| . Database |
o Database Y Graphical
: : User Interface




Solution Overview: Website

Website Subsystem queries the database to retrieve data to generate views and
status notifications for the user.

e Summary Views e Historical View
o List View: Overview of RFF o Graphs: History of entry
weather data weather and power data as a

o Map View: Overview of RFF line, bar, or radar graph

locations and operational status
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Solution Overview: Website Continued

e Notification System

o Notifications created to
provide operational status

o Drop-down list to view
notifications

Operational Status Colors

s R
All data is in acceptable ranges
L 4
~ N
Weather data is not in acceptable ranges
N 4
(& )
Antenna power data is not in acceptable
ranges
J
<
SWAPR data was not received
g

Key for Status Colors
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Requirements Overview

Key Requirements:

.U(kawr—n

Create data imitating the SWAPR device’s output

Take data from a SWAPR device and send it securely off-site

Store and serve SWAPR data in a secure manner

Establish a secure website environment with authentication

Create a list, map, and historical views of the SWAPR devices in the
network

Create a way to notify operator when there is a problem with an RFF site

12



Requirements Overview Continued

C# Programming Language
Microsoft’s Visual Studio IDE
Built-in .NET 5 libraries

@
Blazor Server Framework MysaL

Windows Environment M V| SUad I St U d | O

MySQL Database
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Amazon Web Services (AWS)
o EC2, RDS, Lambda Funection, SQS, SNS




Architecture & Implementation

Entry class contained data:

RFF Site 1d

Rain output:

value from 0 to 1023

(1023 = norain : 0 = Heavy rain)

Datetime Entry

Weather & Power data [oirection:

Output range from 0 to 360 deg

Status

Power levels range:

Range from -105 dBm to -85 dBm

| Humidity sensor levels: | 0to 100%

Temperature:

Range from -40 to 80 Celsius

(-40 to 176 Fahrenheit)

Wind Speed:

Range from 0 to 200 mph

14




Architecture & Implementation: Review

Backend - Account Management, Database Queries, Notifications, & CSV Data Exporting
e (C# Identity Class
o MySQL C# classes & DBContext class
e (Custom C# Templates and Methods
e EPPlus, C# models, and IActionResult class
Frontend - List, Map, & Historical View
e (C# wrapper class of Canvas.js
e Custom SVG document editor, html maps, & C# Navigation Manager
e (C# wrapper class of Chart.js

Note: Color match functionality with technologies ;



Data Generation - Simulator & Reader
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=
No console args given
Id

o console args given
COM4

1
{"Id":0,"SiteId":1,"Date": “2022-04-21709:11:58.8032829-07:80" , "AntennaOne" : -08,35858020279824, “AntennaTwo" : -86.88487470237766, “AntennaThree” :-70.610853842744 [llData Received: {"Id":@,"SiteId Date”:"2022-04-21T09:11:58.8032829-07:00" , "Antennalne" : -98 . 35858920279824,, "AntennaTuwo
96, "AntennaFour" : -104.22607355034743, "Humidity" :35, “TemperatureF " :138.68057798346533, “TemperatureC” :58.0, "RainFall" 181, "WindSpeed” :40.714491922741054, "WindD [ll70.61085384274406, "AntennaFour™ : -104.22607355034743, "Humidity" :35, "TemperatureF" :138.68057798346533,, “TemperatureC” :
irection":305} 22741054, "WindDirection":305}
d - 1 In Send Message
{"Id":0,"SiteId":1,"Date": "2022-04-21709:12:04.0840308-07:00", "AntennaOne" : -85.28077851993999, "AntennaTuo" : -04..76412998967065, "AntennaThree” : -65.746605691382 llSuccessfully sent message. Message ID: f8c3398e-c54f-4d1d-bafa-2c95c9b408cf

02, "AntennaFour" : -85.71652852963494, "Humidity" :57, “TemperatureF" : -38.93476196328866, "TemperatureC” : -38.0, "RainFall" :335, "WindSpeed" :33.12173952059559, "WindDi llSuccessfully sent message. Message ID: f8c3398e-c54f-4d1d-bafa-2c95cIb4a8cf
rection”:347}
Id - 1

-86.88487470237766, "AntennaThree" : -
8.0, "RainFall”:181, "WindSpeed”:40.7144019

Data Received: {"Id":@,"Siteld
{"Id":0,"Siteld":1, "2022-04-21709:12:09.1035368-07:00", "AntennaOne” : -05.9783849823188, "AntennaTwo" : - 104 .73495761851545, “AntennaThree" : -97. 385019330487 Jll65 . 74660560138202, "AntennaFour
13, "AntennaFour” : -104.68854030579726, "Humidity" : 36, “Temperaturef " : 165 .83426495168092, “TemperatureC":73.0, "RainFall” :242, "WindSpeed" :-5. 408920763250869, "WindD 12050559, "WindDirection”:347}
irection”:126}

1,"Date”:"2022-84-21T09:12:04.0848398-07:00", "AntennaOne"” : -85.28077851993999,, "AntennaTwo

-94.76412098967065, "AntennaThree"” ;-
-85.71652852963494, "Humidity":57, “TemperatureF " :-38.03476196328866, "TemperatureC”

38.0,"RainFall”:335, "WindSpeed”:33.1217395

In Send Message

Successfully sent message. Message ID: 876454d@-25e5-494d-879c-fbfa4dadSbec
Successfully sent message. Message ID: 876454d@-25e5-494d-879c-fbfaddadSbec
coma

Data Received: {"Id":0,"SiteId":1,"Date”:"2022-04-21T09:12:09.1035368-07:00"
97.38501933048713, "AntennaFour™
63250869, "WindDirection”:126)
In Send Message
Successfully sent message. Message ID: d194a6f1-cc27-4725-ac32-9f324d8d6b61
Successfully sent message. Message ID: d194a6f1-cc27-4725-ac32-9f324d8d6b61
coma

‘AntennaOne" :-95.9783849823188, "AntennaTuwo”
104.68854030579726, "Humidity" :36, "TemperatureF": 165.83426495168092,, “TemperatureC”:73.0

104.73495761851545, “AntennaThree"”: -
"RainFall":242, "WindSpeed":-5.4089207



https://docs.google.com/file/d/1L6-0BktB7FbPZ8OIy6Oo8bx4joTtZVik/preview

Data Generation - Orchestra
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Microsoft Windows [Version 18.8.19844.1586)
(c) Microsoft Corporation. All rights reserved.
C:\WINDOWS\system32>cd C:\Users\Dylan\Desktop\Github Repos\Fall-2822-SARCI

C:\Users\Dylan\Desktop\Github Repos\Fall-2822-SARCI>Orchestra.bat 1



https://docs.google.com/file/d/1PNnDMnYyRWGNIuzXaPW-bdoq6guhSOaF/preview

Identity Functionality - Logging in & Logging out

20



here

Historical View

Admin Nofifications

1o search

‘ou're not logged in

localhost
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Log in
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https://docs.google.com/file/d/1suIBP8MMBFHdCYGLMCBW7J6Uz_bcs50A/preview

List View
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(o C f O a4 = localnost i g @ 9 =

CapstoneWebsite Notifications Hello, user@gd-ms com! Log out About

" Hello, world!

Welcome to your new app

#' How is Blazor working for you? Please take our brief survey and tell us what you think

Historical View

Admin Nofifications

1216PM

0/2022 L

here to search ® » i o] @ & = = . LB Sumy A BEG T



https://docs.google.com/file/d/11EZVfUTTBT7XfbWqzHNHkDb7ObHgskG7/preview

Map View
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(o C f O a4 = localnost i g @ 9 =

CapstoneWebsite Notifications Hello, user@gd-ms com! Log out About

" Hello, world!

Welcome to your new app

#' How is Blazor working for you? Please take our brief survey and tell us what you think

Historical View

Admin Nofifications
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https://docs.google.com/file/d/1x-G49sPTTLuUugJkBcxsp4PV3U58iSqX/preview

Historical View - Line & CSV Exporting
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(o C f O a4 = localnost i g @ 9 =

CapstoneWebsite Notifications Hello, user@gd-ms com! Log out About

" Hello, world!

Welcome to your new app

#' How is Blazor working for you? Please take our brief survey and tell us what you think

Historical View

Admin Nofifications

1233PM
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https://docs.google.com/file/d/1Ox8RYrxjc07xtaz3u1qoR6g4sTP8E0lR/preview

Historical View - Bar Graph
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(o C f O a4 = localnost ks 9 & @ =

CapstoneWebsite Notifications Hello, user@gd-ms com! Log out About

" Hello, world!

Welcome to your new app

#' How is Blazor working for you? Please take our brief survey and tell us what you think

Historical View

Admin Nofifications

1234PM
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https://docs.google.com/file/d/1QSIvPl47FoN2bC5fd5hVlgzgVE0UNi3s/preview

Historical View - Radar Graph
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(o C f O a4 = localnost ks 9 & @ =

CapstoneWebsite Notifications Hello, user@gd-ms com! Log out About

" Hello, world!

Welcome to your new app

#' How is Blazor working for you? Please take our brief survey and tell us what you think

Historical View

Admin Nofifications

1235PM
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https://docs.google.com/file/d/1tYn-LCAQGMItYr-_Rp1vonuSRN8nCm5Z/preview

User Notification View
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(o C f O 4= localnost hd @ 9 =

CapstoneWebsite Notifications Hello, user@gd-ms com! Log out About

n Hello, world!

Welcome to your new app

#' How is Blazor working for you? Please take our brief survey and tell us what you think

Historical View

Admin Nofifications

2:06 PM

o
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https://docs.google.com/file/d/1aXpP7Fe7lOv8L1AzYcP-4yGas60k0VhP/preview

Admin Notification View
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(o C f O a4 = localnost ks 9 & @ =

CapstoneWebsite Notifications Hello, admin@gd-ms com!  Log out About
L Hello, world!
Welcome to your new app
#' How is Blazor working for you? Please take our brief survey and tell us what you think
Historical View
Admin Notifications
~ 236
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https://docs.google.com/file/d/1VfZEujFWYn6G2aWVgMMF1AcpalgTXhVU/preview

Challenges & Resolutions: Permissions

Inadequate research into packages:

o Caused set back due to delays caused from finding alternative
solutions

o Solution: Find an open source solution or create custom solutions
through .NET packages.

o EX: Tried using R for map view but it wouldn’t import into Blazor
Server. Found alternative after a month which involved using html
maps, svg editing, and the Navigation Manager class.

36



Testing Plan

APRIL
ey

Reader Testing - April 9
Database Testing - April 16

Website - April 9

APRIL APRIL
17th - 23rd A 24th - 30th

Legend
Testing Current

Refactoring
~ Complete

37
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Schedule

APRIL

Simulator - April 8 B = ]

TASKS JANUARY | FEBRUARY

Reader - April 8

Database - April 15

LEGEND: COMPLETE-
REFACTORING

Website Backend - April 8 e e )
Website Frontend April 8 —— ===
Full Prototype March 18 o=

Orchestra March 18 — =

Beta Testing/Refinement April 25




Future Works
3 Yy

Version 2.0 Features

e Installing SWAPR devices at each RFF site

e Implementing Project into GDMS’ architecture
o Integration with...

m  Active Directory
m  Mapping Software
m  Hosting Services

& Location List x

b Apple Store Carousel
‘ 9553 Carousel Center Drive

e Syracuse, NY 13290
LNORTH View Details >  Get Directions >
IMINNESOTAS

Otiawa Apple Store Cross Gates
SOUTH: 0
DAKOTA 5

2 i 1 Crossgates Mall Road
LWYOMING)

Albany, NY 12203
—_— L Gm' % View Details >  Get Directions >
) Een United Sta ! J Q Apple Store Eastview
P falsco et AN - i 7979 Victor Road
5 . Victor, NY 14564,
(CALIE G B S View Details >  Get Directions >
/ RO A
LosA 4 A YancW A
o L, PN EWIMEXICO! Apple Store Palisades
‘San|Diego E] 1591 Palisades Center Drive
West Nyack, NY 10994

e .
View Details >  Get Directions > C t I V e I re C t O r
Apple Store Palisades
18801 Barnesville Rd
Dickerson, MD 20842:9738

View Details >  Get Directions >

Dominican Apple Store Palisades
Map data ©2020 Google,INEGH#/500Km L | Terms of Use | A\ 1€ nanrariamd piood
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Conclusion

e General Dynamics needs Weather and Antenna Power Data from RFF's

o  Predict Equipment Damage
o Reduce Outage Time

o Help with Maintenance Scheduling

e Our Project Builds:
o  Secure website with various graphical views

o Architecture to collect and store data for website
e Deliver completed product by May 5th

GENERAL DYNAMICS
Mission Systems

.
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