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Presenter
Presentation Notes
Good morning!  My name is Mark Ray and this is my colleague, Mason Nixon.  We are engineers with Army Space and Missile Defense Command’s Space and Strategic Systems office.  We are here to share with you briefly an update on our small space programs.
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Presentation Notes
SMDC’s goal is to “to provide dominant space and missile defense capabilities for the Army and to plan for and integrate those capabilities in support of US Strategic Command and Geographic combatant commanders missions”.  Army science and technology efforts have advanced progress in each of the listed areas to achieve that goal.  SMDC is working to interface with existing Army networks, is leveraging common C2 architecture for our current and future programs and we are investing in enabling technologies such as cubesat form factor Ka band radios.  Our focus today is on Army advancements in ASSURED COMMUNICATIONS, RAPID SITUATIONAL UNDERSTANDING, and LABORATORY SUPPORT to those objectives.  We will also touch on responsive launch as a key enabler of SMDC’s goal to provide high quality and high value products and services to the warfighter.  
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Assured communications:  
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Assured Communications
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The first SMDC-ONE launched in 2010 with a primary mission to support UGS applications and also provided limited text and data transfers.  On the first mission we performed a technical demonstration sending text over 1000 miles between Colorado Springs CO and Huntsville AL.  Subsequent launches in 2012 and 2013 added a transponder voice capability.  Then we moved into the SNaP program which saw the development of higher gain antennas, more power collection and improved radio performance.  In total, from 2010 to present 12 satellites were launched and advancements made towards our goal of providing assured communications.  ARGOS is an up and coming program that retains some of the legacy features while adding capability such as KA communications on the move.  Looking toward the future we would like to develop an integrated demonstration network with a fully populated orbital plane of capable satellites.  Ultimately reaching a future program of record.
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2 First Nanosat Relay of Voice Comm
%”:’ 6 November 2012

» Successful voice relay through SMDC-ONE
nanosatellites

 Standard issue, unmodified PRC-152 hand-
held radio

» SNaP JCTD satellites have even higher
gain

Technology adapted for the Soldier’s needs
No new equipment in the field
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On 6 November 2012 we were able to demonstrate, for the first time, voice transponder capability through a cubesat using standard unmodified military handheld radios.  We continued testing and on Valentines Day 2013 we decided to play the Army song.  I would like to play that for you now.  We had requests to play other songs including the Marine Corps Hymn.  
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2 SNaP

» Mission: Demonstrate orbital tactical communications for the disadvantaged
warfighter while maturing small satellite capabilities and components
* Objectives
— Demonstrating beyond-line-of-sight communications
— On-orbit use of encryption
— Data exfiltration from unattended ground sensors (UGS)
— Nanosatellite propulsion

o
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e Results v

- Comms Huntsville, AL & Mayport, FL (>540mi apart) during OpDemo v
- Cold gas propulsion activation v

- AES-256 hardware-based encryption (first on-orbit) v*

- Analog voice, digital voice, image, and text data transmission v/
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The next satellite in the progression was the Soldier Nanosatellite Program which included higher gain antenna, higher power collection, and improved radio.  With this satellite we were able to demonstrate voice communications over a ground distance of greater than 540 miles.  We demonstrated activation of a cold gas propulsion system and the use of a hardware based AES 256 encryption system.  
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y .| ARGOS

e Unattended Ground Sensors

» Brigade Combat Team (BCT) and below operations in UHF via Army
Tactical Radio Equipment

e On The Move (OTM) Ka band

_______
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Army Global On the move SATCOM (ARGOS) is a planned and funded program.  The program objectives are to provide greater communications capability to more users at the Brigade combat team and below, and On the Move Ka SATCOM to equipment like what is pictured on this truck.  
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Mason is now going to describe our efforts in rapid situational understanding and laboratory support.
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a Rapid Situational Understanding
'“a (LEO Imagery)

COMPLETED

Q
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ﬂ Kestrel Eye

o KE2M deploy from ISS and demo in
Q2FY17

— Independent evaluation of military utility

— Tasking uplinked and image downlinked
directly to the same Warfighter

o« KEZ2A
— Evaluating options
» Kestrel Eye Ground Station
— Designed for both satellites
— SMDC CAL took software dev. Lead

— Earned Air Space and Missile Defense
Association Technical Achievement Award
for a Government Team
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*Emphasize no testing done on ISS. Just launched from it.
ISS – human rated too costly
KE2A current consideration modifying for STP ISS payload 
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y .| CAL/Space Lab
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Highlight then move on.
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Other options not economically viable
Building our own monopulse tracker in-house
Testing suggests performance comparable to multi-million dollar commercial system


UNCLASSIFIED

& Army Cost Efficient Spaceflight Research,

2]
=, Experiments, & Demonstr
upy,
(ACE
Spacecraft Technology Status
Flight Test Objective
o ADACS Flyer Test and fully Design Phase
Data Handling/Storage eVOlve ADACS
Custom standard set
Vector Signal VSGradiotest  Concept
— Generator Flyer
oo EO/IR Flyer Infrared and Concept
optics test
Environment / Measure drag,  Concept
GPS Flyer fields, and rad.
ACES RED Exp 1 will fly on ISS Dec 2018 GPS at LEO to
improve TLE
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Army Cost Efficient Spaceflight Research Experiments Demonstrations
Dec 2018
In-house singular flight experiments to inject into our programs

POM 2022
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ﬁ Responsive Launch

Multi-purpose Nano-
Missile System ~ 2010

e Investigation into low cost
launch for small satellites
e Precursor to SWORDS

Soldier-Warfighter Operationally =~ * SWORDS was a low cost launch

Responsive Deployer for Space ~ 2014 Vehicle design effort
Naaneiics oesile e Conclusion — development too
e 7% costly for one organization

e Currently — Army looking to
emerging commercial solutions

Small space community needs alternative to rideshare
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Access to space tougher than building satellites.  Army took on this problem first with MNMS then with SWORDS.  SWORDS is a larger low cost engine.  There were challenges associated with the manufacture of the tanks.  At that point Army transitioned focus and now looking to best emerging commercial opportunities for affordable responsive launches
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ﬂ Conclusions

e Army increasingly interested in the utility of small satellites to benefit
warfighters

» Continue to leverage previous Army efforts
 Primary focus on rapid situational understanding and communications

« Army Science and Technology (S&T) funds for these efforts have been
steadily increasing

 Greater recognition for the potential of small satellites

» Working to technology roadmap to address current and future Army
warfighter needs

Small space has great potential to address warfighter needs
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Over past 11 years SMDC has become increasingly interested in the utility of small satellites to benefit warfighters.  Continue to leverage Army efforts up to this point.  Primary focus on rapid situational understanding and communications. Army Science and Technology (S&T) funds for these efforts have been steadily increasing. Other government agencies also assisted with funding.  Greater recognition at higher levels of command for the potential of small satellites. Working to technology roadmap to address current and future Army warfighter needs.
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ﬂ Questions?

e Mason Nixon —
e Mark Ray -
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Over past 11 years SMDC has become increasingly interested in the utility of small satellites to benefit warfighters.  Continue to leverage Army efforts up to this point.  Primary focus on rapid situational understanding and communications. Army Science and Technology (S&T) funds for these efforts have been steadily increasing. Other government agencies also assisted with funding.  Greater recognition at higher levels of command for the potential of small satellites. Working to technology roadmap to address current and future Army warfighter needs.
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ﬁ Enabling Technologies

e SWIFT™ Tactical UHF and K-Band SATCOM

— Software-defined radio (SDR), SDR-based Processing, and antenna pointing
methodologies

— Small Business Innovative Research (SBIR) subsequent (2"9) Phase |I
e Redundant High Bandwidth Communications

— High data rate in Ka band and moderately high data rate in X band

— Three SBIR Phase | Programs
 ElectronicVell™: Security for Mobile AdHoc Networks.

— Efficient security for data in transit and overcomes current device-level and
network security processing issues on MANETSs (or fixed networks)

— SBIR Phase Il
 Reliable Expandable Satellite Testbed
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