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The newly designed TT&C application suite is designed to support ground-to-satellite communication to include transmitting commands, 
monitoring constellations and maintaining the health of spacecraft. There are three tiers of capability upon which the TT&C applications  
are built:

Overview
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Monitor 
Allows the operator to monitor status, 
alerts, health and function of an 
individual satellite and satellite 
constellations. 

 
Command  
Allows the operator to send and receive 
streams of data to and from a spacecraft 
using a set of commands, often referred 
to as a pass plan. 

 
Investigate 
Allows the operator to investigate 
spacecraft alerts and anomalies and 
analyze subsystem mnemonics, 
measurements, limits, etc.
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Overview - User & Use Case

�7

A common use case and user roles were identified in order to understand and organize TT&C system 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 TT&C application suite are operators whose roles can range from entry-level to more advanced engineer-level 
roles. The primary tasks an operator performs include commanding a pass, monitoring constellation health, and investigating alerts and 
anomalies.


Use Case 
The use case that helped to identify TT&C system requirements was centered around the common operator task of investigating and 
resolving an alert that occurs during the execution of a pass plan.
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Overview - Information Architecture
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Information has been organized across the TT&C applications based on system requirements and user and use case discoveries. The 
applications have several interdependencies that provide users better, more efficient usability. 




Telemetry, Tracking, and Command  I  Specifications

Overview - Application Suite Paradigm (Multi-Display Setup)
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Monitor Command Investigate

The Monitor Application can be launched 
from the App Switcher Menu and is intended 
to open at all times.

The Investigate Application can be 
launched from the App Switcher Menu as 
well as from components within the Monitor 
and Command Applications. Multiple 
instances of the application can be open at 
once and would launch in new browser 
windows.

The Command Application can be 
launched from the App Switcher Menu as 
well as from components within the Monitor 
Application. Multiple instances of the 
application can be open at once and would 
launch in new browser windows.

Global Status Bar Global Status Bar Global Status Bar
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Overview - Application Suite Paradigm (Dual-Display Setup)
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Monitor Command

Global Status Bar

Investigate

The Monitor Application can be launched 
from the App Switcher Menu and is 
intended to open at all times.

The Command Application can be 
launched from the App Switcher Menu as 
well as from components within the Monitor 
Application. Multiple instances of the 
application can be open at once and would 
launch in new browser windows.

The Investigate Application can be 
launched from the App Switcher Menu as 
well as from components within the Monitor 
and Command Applications. Multiple 
instances of the application can be open at 
once and would launch in new browser 
windows.

Global Status Bar Global Status Bar
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Global Components
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Global Components - Global Status Bar
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Global Status Bar

App Switcher Menu Date Time Monitoring Icons*

The Global Status Bar is a full width view across the top of all of the TT&C applications — an area commonly reserved for global status, 
global command and top-level navigation. The Global Status Bar includes: Application Name, Top Level Navigation, Date & Time, and 
Monitoring Icons. See the Astro UXDS guidelines to learn more about the Global Status Bar.

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


The App Name appears directly 
to the right of the menu.

Date (DOY) and Time (UTC) 
appear here across all apps.

Monitoring Icons display the 
highest level of consolidated 
data along categories specific to 
each App. Each Monitoring Icon 
displays a color associated with 
the status level and a badge to 
indicate the number of alerts.


*Usage and functionality for 
TT&C Monitoring Icons is to be 
determined.

https://astrouxds.com/library/global-status-bar
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Global Components - App Switcher Menu (Launching Applications)
Functionality  

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


Features & Interactions 

1. Clicking an application in the App Switcher 
Menu, launches an instance of the 
application in a new browser window.
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Global Components - App Switcher Menu (Sign In/Sign Out)
Operators can sign in or out of the TT&C 
Application Suite through the App Switcher 
Menu, which is accessible in every application/
screen by clicking the App Switcher Menu icon 
in the top left corner.
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 TT&C Wireframes.pdf, page 2
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Global Components - Sign In/Out Flow
Dashboard

Insert CAC Card 
into Reader

Start Point

Action

Disabled Action

On Page

Out of Scope

External Flow

System Action

TBD

Multiple 
Options/
Decision

App Switcher 
Menu

Sign In Sign Out

Monitor:

 Not Signed In

Enter CAC Card 
PIN

Select a Role

Sign In Monitor: 
Signed In

This user flow shows the content and actions involved in signing in 
or out of the TT&C Application Suite. This flow is available to 
operators in any of the three TT&C applications via the App 
Switcher Menu.
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Steps 

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


2. Insert a CAC Card into the Reader (external to the TT&C Application Suite).


3. Enter a CAC Card PIN.


4. Select role, then click “Sign In”.


5. The operator name appears below the application title, indicating that they are signed 
in.
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Global Components - Sign In Flow Steps

Sign In

Not Signed In

1

2

3

4

5

Operator



Telemetry, Tracking, and Command  I  Specifications

Steps 

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


2. The operator name under the application title changes to “Not 
Signed In”.
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Global Components - Sign Out Flow Steps
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 TT&C Wireframes.pdf, page 2
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Monitor
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Monitor Overview
The Monitor Application allows operators to 
monitor the status, health, and function of a 
satellite constellation at-a-glance.


Data roll-up includes system-wide alerts, 
constellation status and details, contact 
schedule, and a telemetry watcher. 
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 TT&C Wireframes.pdf, page 2
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Monitor - Alerts
Functionality  

The Alerts component houses a roll-up of system-wide alerts — including software, 
communications, ground and spacecraft alerts. 


Features & Interactions 

1. Active Alert Aggregate Number  
Shows number of active alerts.


2. Filter Drop-downs  
Filters alert list by Severity (All, Critical, Caution, Serious) and Category (All, 
Communications, Ground, Software, and Spacecraft).


3. Expandable List Items  
Expands to show alert details and Investigate Button, if applicable.


4. Investigate Button 
Launches an instance of the Investigate Application.


5. Acknowledge/Dismiss Button*  
Acknowledges or dismisses alerts.


a. Dismissed alerts can be undone and added back to the queue. 


*Further functionality to be determined.
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 TT&C Wireframes.pdf, page 2
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Monitor - Constellation List View 
Functionality  
The list view of the Constellation component gives an 
overview of spacecraft status — including, but not 
limited to contextual details like next pass, ground 
station and AOS LOS, azimuth, elevation and current 
state (Pass, Pre-Pass, Scheduled, Complete). 


Features & Interactions 

1. Status Symbols 
Indicates current status and severity. 


2. Command Quick Launch 
Launches an instance of the Command 
Application for spacecrafts in an active or 
upcoming pass state. This interaction is indicated 
by the solid underline and external link icon.


3. View Switch 
Switches between List and Timeline views.

�21

1 2

3

 TT&C Wireframes.pdf, page 2
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Monitor - Constellation List View (Continued)
Features & Interactions 

4. Actions Menu* - View Pass Plan  
Opens the Contact Details Slide-In Pane (Pass 
Plan tab view)


*Functionality for ‘Playback Last Pass’ to be 
determined.
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 TT&C Wireframes.pdf, page 15
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Monitor - Constellation Timeline View
Functionality  

The timeline view of the Constellation component shows 
a schedule of contacts for the constellation.


Features & Interactions 

1. Spacecraft Names & Status Symbols  
Indicates spacecraft and current status and severity. 


2. Time Blocks 
Shows contact/pass duration and respective 
ground station and ground station status. Clicking a 
time block also launches the Contact Details Slide-
In Pane (see next page) where you can view contact 
details.


3. Zoom Tool 
Zooms in and out of the timeline, magnifying the 
time blocks and stretching and the space between 
time increments.


4. View Switch 
Switches between List and Timeline views.
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Telemetry, Tracking, and Command  I  Specifications

Monitor - Contact Details Slide-In Pane 
Functionality  

The Contact Details Slide-In Pane allows the operator to view contact 
details for a spacecraft — including but not limited to next pass time, 
AOS/LOS, state of contact as well as ground station details like name, 
azimuth and elevation. 


The operator can also view the pass plan for the spacecraft’s current/
upcoming pass which includes but is not limited to details like AOS 
commands, steps, and run lengths.


Features & Interactions 

1. Command Quick Launch 
Launches related Command Application Window.


2. View Switch 
Switches between Contact Details and Pass Plan views.
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 TT&C Wireframes.pdf, pages 14 & 15
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Monitor - Watcher*
Functionality 

The Watcher component allows the operator to flag and 
watch specific telemetry trends over time such as 
changes in battery levels and other mnemonic values. 
Mnemonics are monitored for actual value in relation to 
the assigned value threshold.


*Further functionality of the Watcher to be determined. 

Features & Interactions 

1. Collapsible Item List  
Items in the watcher are categorized by 
spacecraft and can be collapsed or expanded to 
show the subsequent list of mnemonics being 
monitored.  


2. Mnemonics 
Hovering over a mnemonic value shows the 
longhand version of its name. This interaction is 
indicated by the dashed underline. Clicking a 
mnemonic/watcher item changes the graph on  
the right to reflect how the values have trended 
over time.  
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 TT&C Wireframes.pdf, page 2
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Monitor - Watcher (Continued)
Features & Interactions 

3. Editable Threshold Value  
Threshold can be edited by clicking on the field, 
setting the desired value and saving changes by 
clicking the checkmark icon. To clear the custom 
value from the field, click the “x” icon.


4. Action Menu 
Allows operator to remove items from the 
watchlist and/or investigate them in the 
Investigate application.


5. Graph 
Show mnemonic value trends over time. 


a. Hovering over the trending line shows the 
mnemonic value at that specific point in time. 
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Command
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Command Overview
The Command Application allows users to 
maneuver and monitor a spacecraft and its 
telemetry.


Data roll-ups suggested include: spacecraft 
specific alerts, Link Status, including Lock and 
Signal Strength values, Telemetry and Total 
Frame Count, Vehicle Command Count, 
Subsystem statuses and contextual watcher 
items.


These roll ups can be configured by operational 
needs to determine the highest level of 
situational data needed to accomplish the 
mission.
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 TT&C Wireframes.pdf, page 18
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Command – Alerts
Functionality  

The Alerts component houses a roll-up of spacecraft specific alerts, as well as 
communications, software, and its assigned ground station.


Features & Interactions 

1. Active Alert Aggregate Number  
Shows number of active alerts that have not been dismissed.


2. Filter Drop-downs  
Filters alert list by severity (All, Critical, Caution, Serious) and category (All, 
Communications, Ground, Software, and Spacecraft). Categories may be configured 
from operation to operation.


3. Expandable List Items  
Expands to show alert details and Investigate Button, if applicable.


4. Investigate Button 
Launches an instance of the Investigate Application.


5. Acknowledge/Dismiss Button*  
Acknowledges or dismisses alerts.


a. Dismissed alerts can be undone and added back to the queue. 


*Further functionality to be determined.
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Command – Alerts Flow

Start Point
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Command – Pass Plan
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Functionality  
The Pass Plan feature allows a user to verify telemetry values 
and/or execute instructions, as well as play commands during 
the duration of a contact.


Features & Interactions 

1. Mode* 
Allows users who have access to set the plan to run in 
Manual, Semi-Auto, or Automated mode.  
*Further functionality to be determined.


2. Pass Indicator 
Allows for the user, at-a-glance, to determine if they are in 
pre-pass, pass or post-pass, in relation to the AOS/LOS 
for the contact.


3. Pass Plan 
An interactive checklist of instructions an operator is 
expected to complete during a pass. This includes, but is 
not limited to: Checkboxes, drop down selectors and play 
and pause controls.

1

2

3

 TT&C Wireframes.pdf, page 18
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Features & Interactions 

4. Mnemonic Snapshot  
Allows for users to click a mnemonic they’ve been  
instructed to verify the value of via the pass plan. Upon 
clicking, a “snap shot” shows the user the current value of 
the mnemonic, as well as the direction it is trending 
(arrow).  
 
The snapshot also queues the user into which subsystem 
the mnemonic belongs to, with the capability to quickly 
access the Investigate application, as well as the ability to 
add the item to the Watcher list.  
 
If the mnemonic is capable of displaying graph data, a 
snapshot of the graph can be shown in context with the 
other data attributes. If the instruction involves a 
mnemonic of a binary value (on/off, enabled/disabled, 0/1), 
a graph may not be applicable, in which case, the user 
would only need to access the attributes of the mnemonic 
(value, subsystem). If the mnemonic is such that it does 
not make sense to add it to the watcher, the capability to 
do so can be omitted for that mnemonic. 


�32

Command – Pass Plan (Continued)
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Command – Pass Plan Mnemonic Verification
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Functionality  

The Command Line component allows for a user to access 
commands needed to maintain the overall health of the pass, 
as well as retrieve a database of commands needed for 
anomaly resolution and/or other operational needs.


Features & Interactions 

1. Frequently Used Commands 
This drop down consists of frequently used commands 
by the user(s). As to what commands it contains, this 
may be configured by operation to operation. Through 
user testing, we suggest the following quick access 
commands: Recent Commands, Quick Response 
Procedures, Ground, Satellite and Payload dump.


2. Search Commands  
Searching commands via the text input will retrieve a 
database of commands and match them by text string. 
Once an operator selects a command and adds it to the 
queue, the command will be inserted at the bottom of 
the pass plan.
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Functionality  

The Link Status lock up shows connection and critical health statuses that are vital to the 
mission. The attributes of what displays can differ from operation to operation.


Features & Interactions 

1. Lock and Signal Strength 
Displays the lock value and signal strength, as well as a status symbol indicating 
the quality of lock.


2. Telemetry and Total Frame Count  
Displays telemetry value and a status symbol to determine, at-a-glance, the quality 
of telemetry, as well as the frame count.


3. VCC (Vehicle Command Count) 
Displays the total command count of the commands being sent to the spacecraft 
as well as any bad commands sent or received.
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 TT&C Wireframes.pdf, page 18
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Functionality  

The subsystems display shows a high level roll up status of a spacecraft’s subsystems 
(indicated by status symbol). These systems vary from spacecraft to spacecraft. 


Features & Interactions 

1. Subsystem Status 
The subsystem’s health is identified by the accompanying status symbol. The 
order in which the subsystems display can be configured by the operation. It is 
suggested to not hide subsystems in a scrolling list, to avoid missing status 
symbols that require attention. If the list of subsystems is long enough that it does 
require a scroll, it is recommended that any subsystems that display statuses of 
anything less than nominal surface to the top of the list, in order of severity.


2. Investigate 
A status of anything less than nominal may require the user to investigate the 
issue and determine what the root cause of a status degradation is. By clicking 
any subsystem row, a user can open a hierarchal display of the subsystem, as 
well as its assembly, to gain a better understanding of what is causing the less 
than nominal status.
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Functionality  

The Contextual Watcher exhibits the same behavior as the Monitor Watcher, with the 
exception that all items displayed are contextual to the satellite in pass. It does not 
display the full graph data, but that may be accessed via a “snapshot view” by clicking 
the mnemonic name. 


Features & Interactions 

1. Mnemonic 
Displays the mnemonic being watched and its status. Clicking on the mnemonic 
name brings up its attributes, as well as a snap shot graph (if applicable).


2. Unit 
Displays the unit of measurement associated to the mnemonic. (Example: Volts, 
Degrees, Magnitude, Amps, etc.).


3. Threshold and Actual Value  
Displays the defined threshold range of the mnemonic and its actual, current value. 
An arrow shows the user which direction the value is trending (may not be 
applicable to binary values). 


4. Action Menu 
Allows users to remove the item from the watch list and/or further investigate the 
mnemonic’s subsystem.
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Contextual Watcher – Hierarchy*
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when the spacecraft was 
receiving telemetry

*Further functionality to be determined.

Watcher
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Investigate



Telemetry, Tracking, and Command  I  Specifications

Investigate Overview*
The Investigate Application houses all of the 
subsystems of a spacecraft. It’s here that users 
can investigate anomalies and find useful 
information on subsystem assemblies such as 
assembly layouts, mnemonic data, and health 
and status. 


*Further functionality of the Investigate 
Application to be determined. 
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Subsystem Drilldown Hierarchy
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Investigate - Subsystem Tree Menu
Functionality  

The Subsystem Tree Menu shows a hierarchical list of spacecraft’s 
subsystems. When a subsystem is selected, the related subsystem 
assembly layout and mnemonic data table is shown in the content area to 
the right. 


The subsystem tree can be modeled using a single-column or two-
column format.


Features & Interactions 

1. Expandable List Items  
Subsystem menu items expand to show any related sub-
subsystems.


2. Status Symbols 
Status symbols indicate current subsystem status and severity.
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Investigate - Subsystem Assembly Layout & Mnemonic Data Table
Functionality  

The Subsystem Assembly Layout and 
Mnemonic Data Table work in conjunction to 
show subsystem health, status and severity, 
as well as mnemonic data, such as 
measurements and values.


Features & Interactions 

1. Subsystem Assembly Layout  
The subsystem assembly layout gives 
the operator an illustrative view of a 
subsystem assembly. The illustration is 
color-coded to show status and to help 
identify the root cause of an issue with 
the subsystem.


Clicking a component in the assembly 
layout shows its mnemonic data in the 
list below.
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Features & Interactions 

2. Status Symbols 
Status symbols indicate current 
mnemonic status and severity and can 
be sorted by severity as well.


3. Table Filters 
The mnemonic data table can be 
filtered by name in order to narrow 
down high volumes of content and 
surface the most relevant results.


The table can also be filtered by 
severity using the segmented buttons 
(All/Marginal/Critical).
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Features & Interactions 

4. Watcher Item Status Indicators  
An Add to Watcher checkbox appears 
when hovering over a row. Clicking the 
checkbox adds that row item, or 
mnemonic, to the Watcher component 
in the Monitor Application.


Once an item has been added to the 
Watcher, from either here, the Monitor 
Application or the Command 
Application, a status indicator is shown 
in the Watching column to indicate the 
mnemonic is being watched.
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