YROCKET

communicaTIOoONS

United States Space Force
(SMC / ECX / EGS)

Design Guidance And Specifications For Flight Dynamics
Service (FDS)




JYROCKET

communicaTIoNs

Contents

Flight Dynamics Service | Specifications



!! RD C KE T Flight Dynamics Service | Specifications

communicaTIoNs

Contents (Continued)



!! RD C KE T Flight Dynamics Service | Specifications

communicaTIoNs

Contents (Continued)



!! RD C K E T Flight Dynamics Service | Specifications

CCCCCCCCCCCCCC

Overview



! RO C KE T Flight Dynamics Service | Specifications

communicaTIoNs

Overview

The Flight Dynamics Service (FDS) Application is designed to support orbital analysis, spacecraft maneuvers, and reporting. There are three tiers
of capability or tools upon which the Flight Dynamics Service application is built upon:

Orbit Determination (OD) Maneuvering* Reporting*
Allows the user to perform orbit Allows the user to perform various types Allows the user to generate, compare,
determinations, generate ephemerides of maneuvers to include station keeping, and manage orbital analysis reports and
and two-line element sets (TLEs), as attitude control, conjunction assessment, other products.
well as generate reports. collision avoidance (COLAS), and

thrusts-and-burns.

*While the Maneuvering and Reporting tools have not been researched, tested, and designed to the same depth as the Orbit Determination
Tool, they have been considered throughout the research and design process from the broader perspective of the application.
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Overview - Users & Use Case

A common use case and user roles were identified in order to understand and organize FDS requirements, as well as to ensure that
users can effectively and efficiently accomplish task requirements within their respective roles.

Users

The intended users of the Flight Dynamics Service application are orbital analysts, engineers, flight directors and/or any users
performing orbital analysis and spacecraft maneuvers. User roles can range from entry-level to more advanced engineer-level roles.

Use Case

The use case that helped to identify system requirements for orbit determination was centered around the task of performing an OD and
and generating an ephemeris.
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Overview - Application Paradigm

The FDS application paradigm consists of a main application view that displays one tool at a time, which are accessed via tabs. Each tool
features utilities that are contextual to its related task flows.

Utilities allow users to access secondary actions and tools when they need them, and dismiss them when they don’t. Utilities launch in
draggable, scalable modal windows. Users can work interchangeably between the tool and utility windows.

Global Status Bar

Tool View Utility

Dual-Monitor Setup
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Overview - Tool Framework

Based on system requirements and user research, functionality has been categorized and organized into frameworks for developers to
build from, including sections for a global status bar, a scenario library, data input/outputs, data display, and a utility toolkit. It's important to
note that the labels, icons, and specific data included in the wireframes are for demonstrative purposes and are agnostic to the various
flight dynamics missions.

Basic Tool Framework

Global Status Bar Navigation Navigation Navigation _ ‘ ‘ ‘
Reserved for global
status, global command BECRSHCS BELSES ORI HE B Utility Toolkit
and top-level navigation. A collection of useful utilities
SRS ey LI that are contextual to the tool

W] Display View (Table / Data Visualization) =

Scenario Library
Controls what data

displays in the application ——— Output Data Display

Displays data that results from
data inputs

Scenario Data Display Data Display
Displays data for selected
scenario library items

Data Inputs/Outputs
Input necessary data and select
necessary data for output
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Overview - Utility Toolkit Framework

Basic Utility Toolkit Framework

Navigation Navigation Navigation
Allows user to navigate

between tabs

Display Settings/Filters Display View (Table / Data Visualization)
Controls contents and
view of the utility

Display Settings/Fllters

Data Editing Toolbar Data Editing Toolbar
A grouping of contextual editing

controls used for real time data
feedback and analysis

Data Display

Displays data that results
from data inputs

Data Display
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Global Components - Global Status Bar

The Global Status Bar is a full width component that spans the top of all EGS Services applications; it is reserved for an app switcher menu,
top-level navigation, date and time, monitoring icons and ancillary functionality like notifications, chat, and user profiles.

See the Astro UXDS guidelines to learn more about the Global Status Bar.

FDS Global Status Bar Features

. EEE . :
- 238 App Name Tool Name  Tool Name  Tool Name Date Time @ |
S, R T E—————
The App Switcher Menu allows Top-Level Navigation Date (DOY) and Time (UTC) Monitoring lcons* communicate status to Notification, Chat, and Help Icons*
the user to launch new instances allows the user to users. Each icon displays a color associated Notifications show system
of different apps, log in/log out, switch between with the status level and a badge to indicate messages, while chat handles
and edit preferences. workspaces. the number of alerts. human-to-human messaging.
The App Name appears directly *Usage and functionality for monitoring icons *Functionality for these components
to the right of the menu. in the FDS application is to be determined is pending user testing.

but might become useful as missions scale.
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Global Components - App Switcher Menu

Functionality

The App Switcher Menu allows the user to launch new
instances of different applications, sign in/sign out of
the application, and edit preferences.

Features & Interactions

1. Launching Apps
Clicking an application in the App Switcher
Menu launches an instance of the application in
a new browser window.

*Some FD missions may require the inclusion or
integration of additional applications (i.e. a
scheduling app). Those additional apps would be
housed in the app switcher menu.

2. Preferences
Preferences are used to configure and customize
the appearance and behavior of the FDS app.

3. Sign In/Out
Users can sign in or out of the application
through the App Switcher Menu.

#22 FDS DSCS

). Smith
Flight Dynamics Service
App
App
Preferences
Sign Out

Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #

» Scenario B

» Scenario C

» ScenarioD

Spacecraft Properties £

Catalog ID:
#HitH#H#

Semi-Major Axis (km) @
Hit HERRRR AR AR RRSES
Perigee (km): ¢

BB

Inclination (deg): ¢
Hit BERRRR AR AR RS

Eccentricity:
Hit BERRRR AR AR RREH

Mass:
H# BB

A Update database file to initialize new orbit

Database File

Flight Dynamics Service | Specifications

5 Deviations

Orbit Determination Maneuvering Reporting
F SPACECRAFT #
Inputs Outputs 0D Solution 0D Performance

=1 Warning (4) ¥ Critical (1)

@43 FDS DSCS

A, J. Smith

Flight Dynamics Service
App

o070 | od APP
Preferences@
Sign Out@

@ 0D Succesfully Completed on MM/DD/YY 00:00

‘ input_file_name.abc ‘ E

i= View Table |2 View Graph

Orbit Source

{ Ephemeris v l ‘ input_file_name.abc ’ O Solve For ! Initial State
Epoch Orbit Property # A
[MM/DDNY 00:00:00.000 ‘ Orbit Property AR
Epoch Range Orbit Property #
’ MM/DD/YY 00:00:00 - MM/DD/YY 00:00:00 ] )
a Orbit Property H AR
Epoch Span Orbit Property A
’ # Days ]
Orbit Property #
Thrust Profile .
( \ Orbit Property # A
‘ input_file_name.abc ’
O Orbit Property #
Processed Track File
: » Orbit P !
‘ input_file_name.abc ’ O rbit Property # A
Orbit Property # A
Orbit Property # A
Orbit Property #
Orbit Property H#
Orbit Property # A
Determine Orbit Orbit Property H# W

Secondary Action

Final State Difference !1 std Dev_

# R # ##HHB S # -
# # #HHH RS # -
# # BHHHR RS # -
# # ##H#B S # -
# # HHH # -
H# A # A ##H#HH-HH
# HHHH # HHBRRA AR # H#tH-
# # HHHH # -
# # HHHH # -
# # HHHHHBRHHHH # -
# # HHHH B # -
# # HHHH TS # -
# # BB # -
# # ##HHB S # -
# # HHHH # -
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Global Components - Sign In/Out Flow

This user flow shows the actions involved in signing in

or out of the FDS Application. Sign In/Out Task Flow
If the user works on multiple missions, mission is either Dashboard
pre-selected by system or user selects desired mission. -
Start Point
. . . . APp
Sign In/Sign Out Flow may vary mission-to-mission. Switcher on Page
Sign Out
Insert CAC
o) (R e ey Monitor: Disabled Action
Not
Signed In
Enter CAC
PI N System Action
Mul.tiple
*Choose Decision
Mission
v Out of Scope
Sj D i Monitor:
9 Signed In
*Optional if user is only assigned to one mission

14
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Global Components - Sign In/Out Steps

Sign In Steps

1. Insert Common Access Card (CAC) into the external reader.
2. Enter CAC PIN.

3. Select mission, then click “Sign In”.

G Sign In with your CAC Card e Sign In with your CAC Card e Sign In with your CAC Card

Insert your CAC Card into the Reader

CAC Card PIN [ °°°°°° ’ Select Mission { DSCS v ’

O Cancel Continue Cancel Continue

Sign Out Steps

1. Click the App Switcher Menu icon, then click “Sign Out.”

O

light Dynamics Service

App

App
Preferences

Sign Out

15
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I Orbit Determination - Default View

The Orbit Determination (OD) Tool allows users to
perform orbit determinations, generate

ephemerides and two-line element sets (TLES), as
well as generate OD-related products and reports.

In its initial view, the OD Tool shows the last state
for the most recently completed OD, for whichever
spacecraft is selected in the Scenario Library.

222 FDS DSCS

J. Smith

Scenarios

v Scenario A
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #

» ScenarioB

» Scenario C

» ScenarioD

Spacecraft Properties

Catalog ID:
H#i#t###

Semi-Major Axis (km) &
#H#t HEAR ARG H AR RERS

Perigee (km): ¢

## HRRHRRRRR R

Inclination (deg): ¢

## HRRHHHRRRR R

Eccentricity:

## HHRHRHRRRR R

Mass:

## HHHHHHHARBRRRH

Orbit Determination

SPACECRAFT #

Inputs Outputs

A Update database file to initialize new orbit

Database File

[ input_file_name.abc } E

Orbit Source

[ Ephemeris » ] ‘ input_file_name.abc ‘

Epoch
{ MM/DD/YY 00:00:00 .000 ‘

Epoch Range
[ MM/DD/YY 00:00:00 - MM/DD/YY 00:00:00 ]

e

Epoch Span
[ # Days ]

Thrust Profile

{ input_file_name.abc ‘

Processed Track File

‘ input_file_name.abc ‘

Determine Orbit
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Maneuvering

Reporting

OD Solution

5 Deviations

i= View Table

S 8 8 8 8 8 008 83 83 08 @ O

Solve For &

Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property
Orbit Property

Orbit Property

OD Performance

=1 Warning (4) ¥ Critical (1)

|~ View Graph

Initial State

# HHHEE

H# A

# HHHEEE

H# A

# HHHEH

H# AR

# HHE

H# AR

# HHE

H# AR

#

H# AR

#

H# AR

H# A

Flight Dynamics Service

070 | 00:00:00 UTC

Date

Final State

# HHEE

H# A

# HHEE

H# A

# HHEE

H# AR

# HHE

# AR

# HH

# AR

#

# AR

#

H# AR

H#

=N

Compare  Create Report

@ 0D Succesfully Completed on MM/DD/YY 00:00

Difference !1

# AT
#
# AR
#
#
# R
# AR
# R
#
# R
#
# H AR
# AR
# H A

#

| Specifications

AP0

8 ||

@

|

Log

Secondary Action

Std Dev

# #HH -

# # -

# ##H-H#

## -

# ##H-H#

###HH-HH

# HHH-H#

###HH-HH#

# #HH#H-H#

###HH-HH

##HH -

##HH-HH

###HH -

###HH-HH#

# # - H#

Track Data

Propagator

Primary Action

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

c

=l

a
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Unit

FDS Wireframes.pdf, page 6
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I Orbit Determination - Scenario Library

Functionality

The Scenario Library allows users to group their tasks by scenario for quick
access and efficiency. Users can also create new scenarios. Clicking on a
spacecraft displays its properties in the Spacecraft Properties pane below.

Features & Interactions

1. Expandable/Collapsible Scenario Groups
Expands to show items, such as spacecrafts, grouped in the
respective scenario.

2. Select Group ltem
Information for the selected group item displays in the main view (to
the right of the library) which houses the input and output display
areas (2b).

Properties for the selected group item display in the properties pane
(2a) below the list of library items.

3. Create New Scenario
Allows users to create and name new scenarios.

18

Scenarios

v Scenario A
Spacecraft #

Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
» ScenarioB

» Scenario C
» ScenarioD

PR @ v Scenario A 00

Catalog ID:
HARHH

Semi-Major Axis (km
H# BRHHHH BB

Perigee (km): &
## REHB BB HHR

Inclination (deg): ¢
H# BRHB R BB

Eccentricity:
##t BEBHHAA AR TR

Mass:
HH B R R R

Flight Dynamics Service | Specifications

SPACECRAFT #

Inputs Outputs
A Update database file to initialize new orbit

Database File

l input_file_name.abc ’ a

Orbit Source

‘ Ephemeris w H input_file_name.abc ’

Scenarios E

Spacecraft #

Spacecraft # @ ——

Spacecraft # T

Spacecraft #
Spacecraft # j
Spacecraft #
Spacecraft #
Spacecraft #
Spacecraft #
1

» Scenario B

» Scenario C
» ScenarioD

5 Deviations

OD Solution

OD Perforrmr

1 Warning (4) ¥ Critit

| View Graph

O Solve For = Initial
Orbit Property # ##H#H
Orbit Property # HHHH
Orbit Property # HHHH
O Orbit Property #
Orbit Property #
Orbit Property #
Orbit Property # HHHH
O Orbit Property #
O Orbit Property # ##H#H#
Orbit Property #
Orbit Property # H#H#HH
Orbit Property # it
Orbit Property # #H
Orbit Property #
Orbit Property # ##tHH

FDS Wireframes.pdf, page 6
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I Orbit Determination - Properties Pane i
Functionality
Spacecraft Properties

The Spacecraft Properties pane displays various attributes
Catalog ID: @
e (1)

an operator may view for the selected spacecraft.

Features & Interactions Semi-Major Axis (k) & Spacecraft Property Select the data you wish to view

## HHARE SRR a4y SPacecraft Property [ Individual Passes Drop Down
1. Properties Perigee (km): 9 Spacecraft Property Data Display Drop Down w
Displays various object properties. A Meters (T o raft Property A orop Down <
2 Properties Settings r:::::;;: ::::::) Spacecraft Property Data Display Drop Down v
Users can edit what properties are displayed in the T Spacecraft Property [] Data Display Drop Down v
properties pane using the property settings feature. gy SPECECTAIt Property Data Display T
. Spacecraft Property Data Display Drop Down w

r:.i############# Spacecraft Property

Spacecraft Property

Close ’ ‘ Save

FDS Wireframes.pdf, page 9
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Functionality

The Inputs Tab houses the initial inputs needed in order to run an orbit determination.

Features & Interactions

1.

Notification Banner

Indicates whether the latest database file has been synced. Once the latest file
has been synced the notification banner indicates that the file is up-to-date and
the blue sync button changes to a green check to indicate its in sync (1a).

Database File

Shows the database file that will be used to determine orbit. The most recent
database file can be loaded/synced using the blue sync button (2a). It’s
recommended that any primary input that has other dependent inputs are
placed at the top.

Orbit Source

Shows what source is being used to determine orbit. Source type can be
selected from the dropdown while the actual source file can be selected by
clicking into the interactive input field.

20

Flight Dynamics Service | Specifications

Inputs @utputs
1
A Update database file to initialize new ork Outputs
Database File Database file is up to date v/
@input_file_name.abc

ile_name.abc ’ ‘ v ’

Orbit Source
@ Ephemeris w H input_file_name.abc ’ -

eris w H input_file_name.abc ’

Epoch
‘ MM/DD/YY 00:00:00 .000 ’

Epoch Range D/YY 00:00:00 .000 ’

MM/DD/YY 00:00:00 - MM/DD/YY 00:00:00

ige
J/YY 00:00:00 - MM/DD/YY 00:00:00 ’

Epoch Span
# Days

n

Thrust Profile ‘ ’

‘ input_file_name.abc .
file

Processed Track File ile_name.abc ’

‘ input_file_name.abc Track File

ile_name.abc ’

Determine Orbit

Determine Orbit

l

FDS Wireframes.pdf, page 6 & 17
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I Orbit Determination - Inputs/Outputs Pane (Inputs Tab Continued) -
Functionality igeessed Teack e

Inputs Outputs |
The Inputs Tab houses the initial inputs needed in order to run an orbit A Update database file to initialize new orbit SR
track 12242019 1.trk
determination. Database File Recent Track Files
‘input_file_name.abc ’ a
track 12212019 2.trk

track_12212019 1.trk
track_12182019_1.trk

Orbit Source

Features & Interactions

[ Ephemeris » H input_file_name.abc
track_ 12122019 3.trk

track_12182019 2.trk

4. Epoch Fpoch
Set desired epoch time for OD by date and time.
Epoch Range
5. EpOCh Range @MM/DDNY 00:00:00 - MM/DD/YY 00:00:00 ’ Processed Track File
. . . 1221
Set desired epoch time for OD by date and time range. Epoch Span |
{ # Days @ Results
k_12212019_2.trk
6. EpOCh Span st Froffie t::zk:12212019:1 E:k
Set desired epoch time for OD by number of days. @input_fne_name.abc | track_12182019_1.trk
track 12122019 3.trk
. Processed Track File track_1 218201 9_2.trk
7' ThrUSt PrOfIIe ‘input_file_name.abc :
Shows the database file that will be used to determine orbit.
8. Processed Track File FDS Wireframes.pdf, page 14 & 15

Shows the processed track file that will be used to determine orbit.
For input fields like this, either click (8a) or type (8b) into the field
to reveal a dropdown of available files.

Determine Orbit

FDS Wireframes.pdf, page 6
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Orbit Determination - Inputs/Outputs Pane (Inputs Tab, Continued) -

Functionality
Inputs Outputs
The Inputs Tab houses the initial inputs needed in order to run an orbit determination. A Update database file to initialize new orbit
. input_file_name.abc
Features & Interactions input a

Orbit Source

‘ Ephemeris w } ‘ input_file_name.abc ’

5. Determine Orbit Button

Initiates orbit determination. Epoch
‘ MM/DD/YY 00:00:00 .000 ]

Epoch Range
MM/DD/YY 00:00:00 - MM/DD/YY 00:00:00

Epoch Span

# Days

Thrust Profile

‘ input_file_name.abc ’

Processed Track File

‘ input_file_name.abc ’

@ Determine Orbit

FDS Wireframes.pdf, page 6
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Orbit Determination - Inputs/Outputs Pane (Outputs Tab) -

Functionality

Inputs Outputs
The Outputs Tab allows the user to select the products they wish to output as a result of an e
orbit determination. ] Product Output

Product Output

() FormatA
© FormatB

[ ] Product Output

[ ] Product Output

Product Output

Product Output

Include
[ ] Include
[ ] Include

Product Output

| | Product Output

Determine Orbit

FDS Wireframes.pdf, page 10
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Flight Dynamics Service | Specifications

Orbit Determination - Data Display -

Functionality

it JFSD_Sh DSCS Orbit Determination Maneuvering Reporting 070 | 00:00:00 UTC fadlin ¢ @
. Smit Date Time
The Data Display shows OD solutions and e pacecrarT# o = s o
v Scenario Compare Create Report Log Track Data Propagator
perfo rm an Ce res u ItS ] zzzzz‘:f;i Inputs Outputs OD Solution OD Performance

Spacecraft #

iti Secondary Acti Pri Acti
u Spacecraft # ‘ input_file_name.abc ‘ E ¥ Critical (1) econdary Action rimary Action
Features & Interactions —
Spacecraft # Orbit Source —
Spacecraft # ‘ Ephemeris v || input_file_name.abc O  solve For |7 Initial State Final State Difference 1 std Dev_ Units
L . » Scenario B Epoch Orbit Property —— A B B # Unit v]
1. Notification Banner Fm—— e
S h h f h | b @ & 0D Succesfully Completed on MM/DD/YY 00:00
determination. 5 Deviations 1 Warning (4) ¥ Critical (1) Secondary Action Primary Action ’
Semi-Major Axis (km) ¢ Thrust Profile i ]
BB : : Orbit Property B B A A [Unic -]
» u ‘ input_file_name.abc
2 . DeVI atl O n CO U nt RS O  Orbit Property B AR B BB SR # HHH-HH [Unit =
HH# BHBHBRHBHRHREHY Processed Track File _
S h | I I I b f d . . ] I 1 f Inclination (deg): & ‘ input_file_name.abc O OrbitProperty o IS e il | Unit v
OWS tota n u e r O eV I at I O n S (VIO a tlonS O i B Orbit Property # # S # BRBBHBEBEBY # H#H-## ‘ Unit - ‘
th t d d d 7 t f d I -th O D |-t Eccentricity: Orbit Property A B A B # [unit =
e S an ar eVI a I On ) O U n I n e reS U S . R R Orbit Property # AR S B # - [ unit v |
Mass: . ———
B SR Orbit Property # R # HAHH RS H A # HHRBRBR SRS # - ‘ Unit v ‘
3 Pri a /S e C 0 n d a A Cti On Butt On S Orbit Property # A # S # # A | Unit v |
Determine Orbit Orbit Property $ AR B AR # A T

Can be set to display desired primary and/or
secondary actions. Recommended for quick
actions related to OD results (i.e. Create TLE).

Spacecraft #

A Update database file to initialize new orbit

@ 0D Succesfully Completed on MM/DD/YY 00:00

Spacecraft #

Database File

5 Deviations
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I Orbit Determination - Data Display (Continued)

Functionality

5 Deviations

1 Warning (4) ¥ Critical (1)

Flight Dynamics Service | Specifications

Applied Method

on

Primary Actio@
e

of Deviation
. . = Vi ' h
The Data Display shows OD solutions and performance Shi=ih S More info >
- A4 Action Item
O Solve For |7 Initial State Final State Difference Std Dev
reSU |tS. -------- * Action ltem ra
Orbit Property B HBHHRH S B HBHHR S # HREH R # HBH-HH action fem
Orbit Property H# AR # # HEH RSB SSH # - Action Item
Featu res & Inte raCtlonS Orbit Property B e S A A Action ftem
Orbit Property # HHBHBHHB RIS # A # BB BEB BB B # BB & Display Settings
1 Table VleW SW|tCh Orbit Property # AR # R BRI B S ™ (Uni =
) . . . Orbit Property # R # A VY # B # HHH-HH [ Unit v |
Switches between a tabular view and visual/graph oo

5 Deviations

VieW (1 a) Of the OD reSU”:S. Orbit | =1 Warning (4) 'V Critical (1) Secondary Action ‘ Primary Action
Orbit | [EE View Table
2. Action Menu Orbit .
Displays table action items and display settings, orbit|
. Orbit |
export, save, print, etc. ol
Orbit |

EE&SNEDDEEED:EE

3. Interactive Click State
Blue text with a dotted underline indicates a click
state that can be drilled into for more information.
Recommended for click states that may feature
additional information with an action item.

A

Data Visualization Goes Here

4. Selectable Table Rows
Table rows can be selected/unselected in order to
be included or not included in an orbit
determination solution.

FDS Wireframes.pdf, page 13
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Orbit Determination - OD Solution Table (Continued) -

Functionality

|~ View Graph
, . ) ) O solve For |7 Initial State Final State Difference !1 std Dev_ Units
The OD Solution Table shows orbit determination results.
Orbit Property # # B R # A | Unit v |
Orbit Property 1 B S SRR # HBH-HH [Unic =
Featu res & Interactions Orbit Property P —— ypa— D1 # AR pye— [Unit v
O  Orbit Property # SR B AR 8 S - [Unic =
5. Status lcons Orbit Property A S 8 # [Unie =
. i i Orbit Property # ##H # # SR # H#H-HH Unit v
Status icons indicate the status of a feature. In the | | '
) . ) ) i i Orbit Property #HAHHAHHAHHHR # HAHHAHHBHRHR #HHHHAAHAR R # HHH-HH [ Unit =
example to the right, status icons indicate violations O ombitproperty DR B s I ]
of the acceptable deviation limits in the data returned O  OrbitProperty B A A A T Uni =
|n the OD I’eSUHZS Orbit Property # AR # AR # BHBBBHBRBRY # HHH-HH [Unit v
Orbit Property B R 8 # [Unit <]
6. Editable Table Data (Dropdgwn Menu) Orbit Property # A # AR H A # [Unit =
. . . - Orbit P B B SR # ' -
Allows user to view table data in different units of it Property hbhb [un )
Orbit Property 1 S B S 4 S A [Unic =
measurement. |

Orbit Property # # AR # S #H#HH-## | Unit v |

26
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I Orbit Determination - Utility Toolkit -
Functionality
The Utility Toolkit is a collection of contextual utilities that house a G 0
secondary actions and tools. J I S S |

Compare  Create Report Log Track Data  Propagator

Note: Labels and icons are mission-agnostic and should be named

according to mission needs. Sample Utility Toolkit

Labels and icons are mission-agnostic

Features & Interactions

5. Compare [ — [ H A |
Allows user to compare reports or products. = ‘
System Log Raw Data Ephemeris
6. Create Report
Allows user to create reports contextual to the current orbit Utility buttons with different icons and labels
determination. Labels and icons will differ mission to mission
7. Log
Shows a log of application and system messages, including errors, FDS Wireframes.pdf, page 17

information messages, and warnings.

8. Track Data
Allows user to filter and edit raw track data.

9. Propagator
Allows user to generate ephemerides and TLE’s.

27



ROCKET

communicaTIoNs

I Orbit Determination - Log Utility

Functionality

The Log Utility shows a log of application and system messages.
Usage and functionality for this utility is mission-agnostic.

Features & Interactions

1.

Tabs
Allows for more than one view/category of log messages.

2. Controls Buttons

Triggers a sliding pane that houses controls for the event log.

3. Action Menu

Displays action items and display settings.

4. Search Bar

Allows user to query log messages.

Flight Dynamics Service | Specifications

Log Utility: Satellite #

< : .!LogA LogB

Time

@ = Controls oo

Event

12:23:32

£ Search

X

ut venenatis tellus in metus Vgltate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

ut venenatis tellus in metus vulputate eu

12:23:32

12:23:32

12:23:32

12:23:32

ut venenatis tellus in metus vulputate eu
ut venenatis tellus in metus vulputate eu
ut venenatis tellus in metus vulputate eu

ut venenatis tellus in metus vulputate eu
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I Orbit Determination - Track Data Ultllity (Select Files

Functionality

Select Files allows users select and edit track files.

Features & Interactions

1.

File List
Displays available raw tracking files.

Edit Track File Button
Clicking the Edit Track File button puts track file in an
editable state.

Text Editor
Allows the user to edit and save the text in a track file.

Filter Dropdown
Allows the user to filter the track file list.

Action Menu
Displays action items and display settings.

Tracking Data Utility: IRON ####

Select Files

29

Raw Track Files

Filter/Edit Data

Filter By | Last 7 Days w

File Name Date ! File Size |} trackfile 03

trackfile_01 MM/DD/YYYY 565 kb

O trackfile_02 MM/DD/YYYY 18 kb

trackfile_03 MM/DD/YYYY 743 kb

O trackfile_04 MM/DD/YYYY 1245 kb

trackfile_05 MM/DD/YYYY 458 kb

trackfile_01 MM/DD/YYYY 790 kb

trackfile_07 MM/DD/YYYY 499 kb

O trackfile_08 MM/DD/YYYY 7 kb

O trackfile_09 MM/DD/YYYY 2343 kb

trackfile_10 MM/DD/YYYY 800 kb

trackfile_11 MM/DD~~~ S

trackfile 12 mwm/pp @ Tracking Data Utility: IRON ####

trackfile 13 MM/ Select Files Filter/Edit Data

trackfile_14 MM/DD

trackfile_15 MM/DD Raw Track Files Filter By | Last 7 Days v

trackfile_16 MM/DD T
O File Name Date File Size

trackfile_17 MM/D
trackfile_01 MM/DD/YYYY 565 kb
O trackfile_02 MM/DD/YYYY 18 kb
trackfile_03 MM/DD/YYYY 743 kb
O trackfile_04 MM/DD/YYYY 1245 kb
trackfile_05 MM/DD/YYYY 458 kb
trackfile_01 MM/DD/YYYY 790 kb
trackfile_07 MM/DD/YYYY 499 kb
O trackfile_08 MM/DD/YYYY 7 kb
O trackfile_09 MM/DD/YYYY 2343 kb
trackfile_10 MM/DD/YYYY 800 kb
trackfile_11 MM/DD/YYYY 459 kb
trackfile_12 MM/DD/YYYY 195 kb
trackfile_13 MM/DD/YYYY 195 kb
trackfile_14 MM/DD/YYYY 195 kb
trackfile_15 MM/DD/YYYY 195 kb
trackfile_16 MM/DD/YYYY 1245 kb
trackfile 17 MM/DD/YYYY 458 kb

Flight Dynamics Service | Specifications

. .

[Jr—

Edit Track File

trackfile_03 © Cancel @ Save As

Lorem ipsum dolor sit amet, cons ur adipiscing elit. Proin ac velit et est
tempus vehicula. Integer at bibendum leo. Maecenas ut elit libero. Duis nisl
diam, vehicula non erat non, finibus lacinia neque. Suspendisse faucibus
accumsan lobortis. Pellentesque varius a augue nec blandit. Sed vel enim
luctus, eleifend leo ac, scelerisque sapien. In elementum elit sit amet laoreet
fermentum. Sed ut nulla convallis lectus venenatis ullamcorper. Morbi nunc
eros, vulputate vel faucibus facilisis, convallis eu sapien. Maecenas at lectus a
ex pretium mattis nec sed lacus. Sed ullamcorper tempus aliquam. Nullam
tempor mi a purus mollis, sit amet ullamcorper nunc aliquet. Nullam pharetra
molestie enim, quis feugiat enim eleifend nec. Nunc a congue turpis, non
dapibus enim.

Aenean sit amet enim nulla. Phasellus interdum elit et erat viverra eleifend.
Pellentesque commodo, urna ac tristique lacinia, lacus massa vestibulum nisl,
vitae mattis libero lectus vel nunc. Nam in tincidunt sem. Integer turpis tellus,
pretium tempus risus ac, elementum aliquet neque. Nulla sit amet tempor

libero, ut vestibulum mi. Praesent condimentum erat neque, eget sollicitudin

Anlar narta ar Niine niilvinar hlandit arci a riitriim anonie afficitiir vitaa

FDS Wireframes.pdf, page 23 & 24
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I Orbit Determination - Track Data Ultility (Filter/Edit Data)

Functionality

Tracking Data Utility: IRON ####

Flight Dynamics Service | Specifications

Select Files Filter/Edit Data

ENERSC N = ViewTable |

Filter/Edit Data allows users filter and edit track data

Y Filters ‘ Q Sites

Lu Settings

( —ru—
\_/

oints. -
p Remove Outliers O o @ Q
0.1 - 25 m Data Filters
Featu res & I nte raCtionS Tracking Data Utility: IRON #### K ) A
Select Files Filter/Edit Data | Cumulative
1 . Data Graph i= View Table ] :Y Filters " Sites :ILllSettings: | | Data Filter
Remove Outliers () ) ) i Q _O: D Data Filter

Displays individual tracking data points. More

: 0.1 -_25 Iil Tracking Sites Data Filter
details shows on hover. ® Tracking Data Utility: IRON #### coe A
isplay A 4] Data Filter
. Select Files Filter/Edit Data CPCA value
2. Remove Outliers : S - £ “ | e
. . _ View Gra i= View Table ] Filters O Sites L Settings OAFB VEllum
Users can remove data points by selecting and = - afian . O] Hrs oo
. . . . . Remove Outliers () S m o @ Q (O———— Q VT o Value
deleting points, deleting points with a range e o e
selector or via system automation (auto-remove 2 s | Apply
outliers button). O vee-e
0.06 - 1 [] pGs
o
3. Sites Button o . @
1 : . : o g GTS
Displays tracking site settings. £ o 8| B we o |
4. Filter Button 0 S o
. . . ° o Az @
Displays data filter settings. I
. 0.06 Range @ | ) s
5. Settings Button T e O S ——

Displays general settings.

OD Quality Est: 82/100  Data Points: 000,000

Action Menu

Displays action items. %0

Data Filter

| | secs v|

| | secs v|

| | secs v|

|

FDS Wireframes.pdf, pages 29-31
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I Orbit Determination - Propagator Utility (Input Source) -

Functionality

Allows user to input source, epoch and date and time
settings in order to generate an ephemeris.

1. Source Settings
Allows user to select an orbit source and input a
source file.

2. Epoch Settings
Allows user to set epoch time.

3. Date & Duration Settings
Allows user to set date and duration.

4. Action Buttons
Allows user to apply actions to an ephemeris.

5. Action Menu
Displays action items.

6. Controls Button
Triggers a sliding pane that houses propagator
controls.

@ Propagator Utility

Flight Dynamics Service | Specifications

Input Source View Orbit

Source Settings
Orbit Source
[ Ephemeris « l [ eph_020120.ephm

Epoch Settings

Epoch

YYYY/MM/DD 00:00:00 000

Date & Duration Settings

Date Format

[ UTC YmdHMSs3 v ]
Start Date
YYYY/MM/DD E

31

Include Item @l )
UTC YmdHMs3 - Include Item (b
o
Span (Days) Controls
Propagator
[ Bulirsch-Stoer Cowell v ]
‘ Secondary Action Primary Action N
~ Force Model Controls
EPULII .)Etl.lllsb F10.7 Flux:
000 flux-units
Epoch Include Item @) ’ ‘ | vl
YYYY/MM/DD 00:00:00 000 ‘ [UTCYdeMs3 v] include ftem () o
Gravitational Model
Lunar Gravity N
Date & Duration Settings Planetary Gravity >
Date Format Solar Gravity >
[ UTC YmdHMs3 - ] Earth Gravity
Degree’ 10 ‘ Order‘ 10 ‘
Start Date Start Time Span (Days)
‘ YYYY/MM/DD ‘ HH:MM:SS ‘ P
Perturbations
- ™ Atmospheric Drag v L
‘ Secondary Action Cancel I [ Save

FDS Wireframes.pdf, page 35 & 39
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Orbit Determination - Propagator Utility (View Orbit) -

Functionality

@ Propagator Utility
Allows user to view a visual representation of ephemeris data. l input Source  View Orbit @
0 Q@ View Model i= View Table ] ‘ QO Item3 ‘ Lul Se S == Controls

1. Orbit Data Display Show XYZ B2 Show XYZ @ Q O
Displays orbit data.

2. Table View Switch
Switches between a tabular view and visual/graph view of orbit data. @ [J l‘ll_-

3. View Settings N [5 ﬂ .
ContrC)lS the data dISplay VieW. Data Visualization Goes Here

4. Settings & Controls Button
Displays general settings.

12:00 12:00 12:00 12:00
MM/DD/YYYY MM/DD/YYYY MM/DD/YYYY MM/DD/YYYY MM/DD/YYYY

5. Action Menu >
Displays action items.

MM/DD/YYYY

MM/DD/YYYY
00:00:00 .000

FDS Wireframes.pdf, page 38
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Maneuvering & Reporting lools
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Maneuvering - Basic Tool Framework

The framework for the Maneuvering and Reporting Tools and Utilities is similar to the frameworks from the OD Tool. These basic
frameworks, along with the higher fidelity OD Tool wireframes and specifications, and the Astro Design System should provide developers a
starting point from which to build additional tools. More research and user testing is required to finalize the design for these tools.

Basic Frameworks

Navigation Navigation Navigation _ ‘ ‘ ‘

utities Tool i |
Inputs / Outputs Data Display  Primary Action

@ | Display View (Table / Data Vi< :2liz2finn

Navigation Navigation

_:I Display Settings/Flliters [0 [0 000 [0

Display View (Table / Data Visualization )

Data Editing Toolbar BER

O

Data Display

Data Display
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