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50 SW/XPY Background

50th Space Wing Studies and Analysis Branch located at
Schriever AFB in Colorado Springs

Forecast near term and future utilization of the Air Force
Satellite Control Network (AFSCN) from current to ten
years out

Perform network antenna coverage and capacity analysis

Studies and Analyses for:
AFSCN Executive Council — Network Management
SATOPS Operations WG — National Security Space Architect

Air Force Space Command — Requirements and Operations
Analysis

AFSCN User Community
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AFSCN Background

Network Operations Centers
Schriever AFB
Onizuka AFS
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AFSCN Background cont.

e Issues facing the AFSCN Today ¢ Current User Set

— High Utilization — Conflicts for — GPS

Resources — MILSATCOM
Eastern (5) vs. Western (10) _ DSP
Hemisphere AFSCN Locations T&E

500+ AFSCN Daily Scheduled
Activities and growing DMSP
Launch

Integration w/ other networks

(NASA, NOAA, Navy, other AF, Navy

etc.) NASA
* |ISCN Concept NOPS

Antenna Upgrades
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Orbits Supported by AFSCN

Highly Elliptical Orbit
ighly Ellip Orbi

Geostationary

"'\-.\___\_-_\_-

Medium Earth Orbit

SUPPORTS ALL EARTH ORBITS
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AFSCN Operations Concept
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TRACKING
STATION SATELLITE

COMSAT OPS CENTER COMSAT
II/ Terminal TEI'I‘I'HI"IJ'
-~ % ALTERNATE COMM 7 .

= Directly Contacts Satellite CONTROL NODE
» Relays Commands Sent

« Manage Constellation Mission or
from SOCs wosoror
* Relays Data Back to + ~ 400 Contacs/Day + Generate Commands to User:-yr
SOCs + 12,000 Contact/Mo - Monitor Spacecraft
* 24 Hr{Day Ops « Mission Date Relay

24 hours a day
7 days a week

Pg 7 of 22



http://www.stk.com

AFSCN Scheduling Problem Statement

« Forecasting Problem:
Approximately 530 Daily Task definitions
Each Simulation run over a 2 to 4 week time period
Minimize unused network time

Completed Optimized product with 99%+ assigned
(based on resource availability)

— Each Simulation run should complete within 15-30

A
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Scheduling Methodology

Resour ce consumner Orbit paraneters Orbit propagation

Suppor t —
requi rements (pre- Visibilities
/ post - pass,
contact duration,
frequency,
| ocati on/ equi pnent
constraints)

Schedul e requests

Schedul i ng engi ne

El asti c resource

Locati on
Uilization
statistics
Ef fective capacity
( pl anned/ unpl anned
downt i nre)
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Analysis and Forecasting Legacy Tools

« AFSCN Scheduling Program (ASP)

o “...validated, community accepted tool used...since 1990 for
modeling...AFSCN capacity.” (Ref 2)
* Primary tool — = 2% overall AFSCN Ue prediction error (actual

vs. predicted)
o Software maintained by SMC/CW and the Aerospace Corp.

o ASP Benefits:
— Proven tool
— Fast; Quick Look capability
— Additional tools
« SNAP
« SMAT
« Logical Decisions for Windows
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Analysis and Forecasting Legacy Tools

ASP GUIs

Format  Tools  Data  Quickshest  Window  Help
A3 BRBT o E -8E B e - ) e

Version 2002.01.15.0

specify Inputs for ASP Run ASP Subsystem Exectl

Zheck Subsystems to Execute:

Update ASP Database
™ wisibility
%5 [T scheduling
Execute ASP !
O Aukomatic
"~ Interactive

Import ASF Hun Cutput ™ Information Retrisy:
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Analysis and Forecasting Legacy Tools
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Analysis and Forecasting Legacy Tools

« Short Falls of the current tools
— Limited ability to automate the 10-year Forecasting process
— No integrated graphics capability
e Orbit and Schedule
— Limited Schedule Optimization

— Limited ability to handle detailed constraint modeling
* Need greater antenna/site specific resolution
* Support requirements tied to orbit events, time, locations, etc.

 New Tool Investigation
— NPAS
— FTI - SOPSMAN
— STK/Scheduler
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Analysis and Forecasting Advanced Tools

e STK/Scheduler

— XPY’s STK Modules: STK/Pro, STK/Comm, STK/Coverage, STK/Connect,
STK/Chains, STK/Scheduler

— First Customer to utilize “official” Air Force Astro Standard DLL (SGP4)

— Visual Timeline (schedule)

— Optimized Scheduling Engine

Integrated with the core STK product
Automatically scheduled above 95% of the supports
Connect scripting allows efficient automation to be used

Interface allows ease of creating constraints to provide greater
granularity and accuracy in requirement modeling

Potential for enhanced graphic capability
Runs completed in minutes vs. hours/days
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Analysis and Forecasting Advanced Tools

Moving towards the complete forecast
with the push of a single button!
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Analysis and Forecasting Advanced Tools

A
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Visual Schedule

* |[dentify the Missed Opportunities
» See the Heavy Load
» Easy to understand!
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Analysis and Forecasting Advanced Tools

« XPY’s STK suite has proven invaluable in
communicating orbit and coverage information
— IMT 2000
— AFSCN augmentation
— Coverage Analysis

 We expect STK/Scheduler to provide the same
capabllity for resource utilization within the XPY

tool suite Z&Sﬁk
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IMT 2000 STK Example

Dual Site
Visibility
Gap

IMT 2000 (NO CONUS SITES) EXAMPLE: Without VTS,CTS or NHS there is a gap in single
site visibility from -82 to -68 degrees and a dual site visibility gap from -140 to -3 degrees
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AFSCN Augmentation STK Example

Coverage Analysis — AFSCN Augmentation (HULA, BOSS, and
GUAM) of ‘Degraded’ GPS Coverage (No Kwajalein)

“ AILW 1
@[ aldulmlein=e] HElE 2o - e

AFSCN

. Degraded Overla
Augmentation 9 . P

GPS
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Summary

e Legacy Scheduling Tools: ASP
— Still a crucial part of the toolkit

o STK/Scheduler
— Very promising

Other STK Modules already essential to our modeling capabilities
Enhanced satellite constraint & requirement modeling — complex constraints
Refined antenna by antenna analysis
Other Network resources sharing
Promise for comm capacity planning — Consumable resources
Visual schedule shows potential in communicating “stress”
Connect interface — Automation
Outstanding Vendor Interaction & Support
Internal Validation pending
AFSCN Development & Sustainment contract is currently using STK/Scheduler
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