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Initial Inspiration

« Gen. Raymond: command and control systems
not suited for leadership — no “bottom line”

» Lack at-a-glance awareness of top priorities

» Additional issues:
» System-of-systems lack logical navigation

« Wall display content not legible from a
distance

* Response to the standup of National Space
Defense Center

Gen. John W. "Jay" Raymond
First Chief of Space Operations,
United States Space Force, as of Dec. 20, 2019
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Visualization Inspirations
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Scoring inspiration

 Eisenhower’s importance/urgency grid

« Analytic hierarchy process
» Criteria are weighted and scored
» Used to compare courses of action

* Applied to anything needing prioritization

« Pearl Harbor and 9/11 show that a barrage
of threats can lead to confusion and chaos

» Rapid resource prioritization can be critical

 Need to assemble and make sense of
pieces of the puzzle quickly
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C Portal - Pearl Harbor example (US perspective)
Hypothetical

for demo

§‘ '{_/‘ purposes
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C Portal - Pearl Harbor example (US perspective)

Germany

Hypothetical
for demo
purposes

Warship activity

Italy

Rest of World
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C Portal - Pearl Harbor example (US perspective)
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for demo
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Analytic Hierarchy Process

Protect my home

e B

» Threats scored using weighted criteria

Uncertainty

Impa;t Urgency
* Impact 0=10 6=0.75 0=0.5
. Urgency ——
« Uncertainty |
. _ Flood
« Scores can come from various sources: | o0 0 Fire Theftt%;

« Human experts

« Automated tools M

« Weights predetermined as much as possible
but can be situational

Scores and supporting info

Historical Artificial Human
data intelligence experts
Current Indications
) Intel data
data & Warnings

THE AIR FORCE RESEARCH LABORATORY
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C Portal Visual Components

Mission Priorities

HIO Activity

THE AIR FORCE RESEARCH LABORATORY

i USA17027875 =

“\7; High Value assets

ISS (ZARYA) 25544
"

Real waorld use
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C Portal: Tile size

Space Defense Condition

THE AIR FORCE RESEARCH LABORATORY

Mission Priorities

HIO Activi

Terrestrial Defense Conditio

:;'é: High Interest objects

Height reflects overall
priority

=5 (impact, likelihood,
urgency)

Clicking the main “body” of
the tile provides details
about the priority scoring
hierarchy but there are
other sections in the tile
that link to other info.

lace proper DISTRIBUTION statement here.
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C Portal: Tile color

THE AIR FORCE RESEARCH LABORATORY

estral Defen

High Interest objects

e Condition

Color indicates impact only |

(one part of the scoring)

ISS (ZARYA) 25544
"
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C Portal: Timer

Space Defense Condition

THE AIR FORCE RESEARCH LABORATORY

Mission Priorities

Terrestrial Defense Condition

High Interest objects

Countdown timer
indicating when action

must be initiated.
Click to get details about
event timing — not all of
these details is part of the
priority scoring

Place proper DISTRIBUTION statement here. 15
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C Portal: Planning status

THE AIR FORCE RESEARCH LABORATORY

estrial Defense Condition

High Interest objects

Status of mitigation
planning or execution,
clicking on it brings up
the planning tool (not

used in scoring)
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C Portal: Menu

Space Defense Condition

THE AIR FORCE RESEARCH LABORATORY

Terrestrial Defense Condition

High Interest objects

B usainozers *

Menu links to any
related material (e.g.,
reports, simulations,
apps, websites...) not
necessarily related to

the tile’s scoring.
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C Portal: Graphic

B usainozers *

Graphic that best
conveys the
situation/object.
Country flag used to
indicate origin.

Place proper DISTRIBUTION statement here.
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C Portal: Drill-down

THE AIR FORCE RESEARCH LABORATORY

€@ HIO Activity

Impact =

Weight=3 Score=50

@/.”7 Likelihood =

Weight=2 Score=30

@ Urgency =

Weight=1.5 Score=20

Terrestrial Defense Condition

High Interest objects

2 UsA 169 27711
[ USA170 27875 =

‘\7; High Value assets
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Response to Emergent Need

Technology transitioned as part of the :
Space Command and Control (C2) Joint m— Uy

||||||||||||||||||

Emergent Operational Need (JEON)

C Portal was envisioned to be the starting
point for the human-computer interface

Many lessons learned both technically and
human factors

: "‘ :; '#-'ﬁ ; .| Fid T 42798 (COBMDE 25..
» Usability (impacts training) g e g me e
» Workflow NI

* Interfacing within a system-of-systems

Courses of Action

* &
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g
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Counterspace alert status
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Counterspace alert status
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Final thoughts

_ Space Space comm . .
» C Portal is meant to: services services Military space comm services
* Provide all (esp. leadership) with
big picture

« Simplicity & legibility particularly |
well suited for wall displays . Q
* Act as a linkage to other tools in Navigation

the system-of-system\

ISR

« C Portal has received input from:
 Human experts
» Automated tools
» Direct data sources

bW

Army reports
degraded voice

communications

Voice

THE AIR FORCE RESEARCH LABORATORY
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Questions?
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