






















































































Statement of Mr. Guido Aru February 2, 1994

The S)m'mzing’l Satellite Myth
|

One of the principal reasons the Air Force cites in advocating the need to replace the DSP
satellites witha new system is the fact that DSP is a spinning satellite. In testimony submitted
by the Air Fox!‘ce to the House Committee on Appropriations Subcommittee on the Department
of Defense last May, the Air Force states "The DSP satellite scans for targets by spinning the
Sensor. Since%this sensor rotates at a fixed spin rate, the satellite can only see targets as often
as the satellite lspms, around again. If the satellite would spin faster it could detect and construct
missile tracks !fastcr. However, this faster spin rate would result in less sensitivity, with the

possibility of r}ﬂssing some of the target which it is currently able to detect.”

l
t
The speed at which any system scans the earth will affect its sensitivity, whether or not the scan

is accomplished by rotation of the satellite or by the use of mirrors. It is analogous to the
shutter speed of a camera. You cannot take pictures in dim light (or see dim targets) if you use
a high shutter épeed. Increasing the sensitivity of the film, on the other hand, improves the
capability to take pictures in dim light. The sensitivity of DSP’s focal plane, its film speed if
you will, can be improved through technology insertion. However, the factor that limits the
ability of any s'pace-based infrared system to see targets against the Earth is the background
radiation of the Earth itself. Using a space-based infrared system to detect some of the targets

that FEWS wasi required to detect would have been like trying see a match in front of a fieod-

light -- it cannot be done.

The fact that theil entire DSP spacecraft spins greatly simplifies the design of its infrared sensor

There are no mdlving parts in the optical path which can decrease the accuracy of a sensor On-
orbit experience with other programs demonstrates the loss of accuracy that occurs ;thn
complex moving‘-mirror schemes are employed.

The rotation of lthe DSP satellite at six revolutions-per-minute provides for the capability to
revisit a target every 10 seconds. This is more than sufficient to support the global surveillance
requirements for strategic early warning. Some, however, have argued that shorter revisit times
are necessary to support theater surveillance. With DSP, this can be accomplished through the

use of add-on small-ﬁeld—of—vicw Sensors.
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Potential Alt¢érnatives To A New Early Warning System Program

The IDA, Mr.‘l Everett’s Technical Support Group, and the Bottom-Up Review all concluded that
the current DE’;P is sufficient to support our nation’s strategic early warning needs. Furthermore,
these groups zlllso concluded that DSP with Talon Shield processing is "adequate” for tactical
ballistic missile surveillance needs, but that some improvements in system capabilities are
desirable.

Technology insertion and pre-planned product improvement options to the DSP system are
explored in fhﬁl DSP-II report. Technology insertion and pre-planned product improvements to
existing DSP éatellites can be used to preserve FEWS detector, thermal control, and power
generation tech:!nologies developed under previous contracts. System performance can be greatiy
improved and operational costs reduced through the consolidation of DSP ground processing
stations and the implementation of evolutionary ground processing upgrades proven by the
Army’s Tacticzl Surveillance Demonstration {TSD) and the Air Force’s Talon Shield program.
Such improvements would provide near-term performance enhancements at the lowest possible

cost and risk.

The-DSP-satell; té&thmmmggﬂggﬁwwﬂg of
add-on sensors 'which was also discussed in the DSP-II report. Such sensors would provide
surveillance of %.heater-sized regions with shorter revisit rates and higher sensitivities. Shorter
revisit rates anci higher sensitivities are accomplished simultaneously since the add-on sensor

w
would scan only a relatively small area of the Earth-(i-e-;-a theater-of-operation). Such an add-

on sensor could*'l be mounted in place of the existing LASER Crosslink System (LCS) ballast

The LCS progr.'l;m was canceled and we have been flying, and will continue to fly, several
plidntal btk

———

hundred pounds'] of ballast in its place. This ballast can be replace with a useful piece of

L] -
equipment such %13 an add-on sensor.

The global surveillance mission would not be impacted because the add-on sensor would not
interfere with DSP’s existing infrared sensor. Unused telemetry downlink capacity, which was

reserved for the 'ILCS, already exists on the DSP satellites today. This downlink could be used
e e e e
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to send dc:wni data from an add-on system, again with oo impact on the existing global

surveillance mission. An add-on sensor experiment was flown on DSP Satellite 14 in place of

the LASER Crosslink System. Although not designed nor used operationally, it did collect.
. background and target data for the SDIO. It also served as a proof-of-concept for flying a future

operational payload in place of the LCS ballast.

An add-on sensor which scans a relatively smail area of the Earth would be significantly less
complex and costly than a sensor which must scan both the entire Earth and a theater region
simultaneously. Once such an add-on sensor were developed, it could also be flown on other
hosts beside the DSP satellite. This would potentially allow the use of other orbits which would

provide improved surveillance of potential theaters of conflict throughout the world.

An add-on sensor program is also significantly less costly and risky than starting an entire new
surveillance system. The primary DSP infrared sensor would not be impacted. The add-on
sensor could be integrated with whichever DSP satellite is ready for launch when the add-on
sensor is ready; the LCS ballast for that satellite simply would be removed and not flown.
Evolution of the ground system can also be accomplished in a low-risk manner without impact
to existing capability.
|

The DSP-II study also evaluated the feasibility of using the DSP Flight 12/13-sized spacecraft
to enable the use of the Atlas ITAS Medium Launch Vehicle (MLYV). It was concluded that this
was feasible and:could be accomplished by Satellite 23. However, due to the structure of the
Titan IV buy, using a MLV prior to Satellite 26 will actuallv cost the Government an additional
$60 million per !launch as compared with the Titan IV. Using an Atlas [TAS starting with
Satellite 26, how|ever, provides opportunities for significant savings.

The Brilliant Eyes program also provides oppormunities to preserve technology developed under
the FEWS program and to develop new technologies unique to Brilliant Eyes (e.g., active
cooling systems).| Once Briiliant Eyes becomes operational. its data can be used with data from
an upgraded DSP to enhance overall system performance. This also represents a low-rnisk
approach in that il does not jeopardize our current national zarly warning capabilities which are

centered around DSP.
i
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Another optidn, which was reported in Defense News, is to synergistically combine DSP and
Radiant Agate data. According to Navy spokesmen speaking to Defense News, Radiant Agate
is a proposed Navy program to provide polar EHF communications and also carry an IR sensor

for intelligence collection and tactical missile surveillance. The Radiant Agate spacecraft is

WU}IF Follow-on program which uses-thc Hughes HS-601 bus.

A system like'Radiant Agate, designed to provide polar communications, would probably use
a Molniya orbit as is favored by the former Soviet Union for communication satellites. Such
an orbit would provide IR surveillance capabilities for a majority of the world’s hot-spots where
tactical ballisticmgé Iikely. The orbit also permits direct downlink of the
satellite’s data to the CONUS, thus eliminating the need for crosslinks or terrestrial data relays.
This permits transmission of the high data rates required for intelligence applications and for low
Signal-to-Noise Ratio (SNR) target detection (e.g., tactical missiles). Direct viewing of the
satellite from ;lhe CONUS could also be advantageous for survivability purposes should it

become destrable to process the Radiant Agate IR data in a survivable Mobile Ground System.

As stated in Defense News, the Radiant Agate IR sensor would be based on an existng
A .
intelligence collection sensor. If true, this would provide an additional opportunity to apply

technology insertion and pre-planned product improvements to an existing sensor and s
associated ground processing system(s). It could also have the potential to preserve some
technologies de‘yeloped under the FEWS program. This represents a low-risk approach

compared to a r1ew program start.

As with Brilliant Eyes, synergistic processing of DSP and Radiant Agate data could provide a
low-risk and low!l-cost approach to enhance the nation’s surveillance capabilities. Radiant Agate
and a DSP upgre;de program represent low-risk approaches to provide enhancements in system
performance as compared to a new early waming system program. DSP availability would not

be jeopardized as it is with the approach currently advocated by the Air Force
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Recommendations on Space-Based Early Warning

|
The United States should concentrate its limited resources on developing new systems to address
threats against which the nation has only limited or no capabilities -- we cannot afford our own
Maginot Lind. Our precious resources should not be expended on re-inventing existing

pu

capabilities. The cancellation of the DSP Block 23 contract violates common sense and is not
in the nationaljinterest. All termination activities should be immediately stopped and the contract

fully-funded ahd continued. Furthermore, the following actions are also recommended:

1. The incjlividuals who are found to have engaged in unethical or illegal conduct should be
immed{ately suspended of their authority over government procurement. The interests
of the Government and the rights of the taxpayers must be protected. Considering the
financiz;l and national security implications of the decision to terminate the DSP Block
23 conl;lract, the integrity of the acquisition system and the individuals making such a

]
decision must be beyond reproach.

2. The Secretary of Defense and the Director of Central Intefligence should conduct a
-

comprehensive study of the nation’s space-based IR surveillance requirements within the

conte: | mmmL@plmMm%aw progrags? Cost-
effective alternatives for meeting those requirements should also be addressed and fully
explored. The cost and risk associated with a major new space program demands this
type of l‘cmnprel:lf:nsi\.'e review, which has previously been requested by the Congress.
Systems[ such as DSP, Brilliant Eyes, the Navy’s Radiant Agate program, NRO
programs, and in-theater surveillance systems (e.g., GBR, JSTAP:S, RPVs, etc.) should
be asseséed for overlap in functions and/or capabilities, and the potential for inter-system
synergy [to meet war-fighting requirements should be evalvated. This should be done
prior to'the initiation of any new start, and definitely prior to the termination of the
existing DSP program.
|
3. Regardlé%ss of the decision to continue DSP or initiate a new start, the Government shouid
invest in. technology insertion and pre-planned product improvements for DSP satellites
|
|
!
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whicl’% could be retrofitted prior to launch. This is a cost-effective method w increase
satellite performance, extend useful on-orbit satellite life, and provide additional data to

suppo'rt decisions on future space surveillance sysiems. Such an investment is supported

by OSD policy and reflects the late Dr. Deming’'s Total Quality Management (TQM)

principles of continuous product improvement.

1
¥

. !
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VIII. Corclusions

Major General Anderson’s report identified "the intense competition for dollars in DoD and
among its defense contractors ('survival’ mentality)" as a major contributing factor in the
FEWS/DSP controversy. Dr. William Perry, the Secretary of Defense nominee, has stated that
he expects several defense contractors to go out of business, and that the government will stand
by and watch this happen. We are clearly entering desperate times for the military-industrial
complex: the|events described in our testimony are clear indications that desperate times are
evoking desperate measures. Nevertheless, the events we have described are merely harbingers

of what will come when, as Dr. Perry expects, only one DoD procurement dollar will remain

where three once stood. The Department of Defense, and if necessary the Congress, must
ensure that bureaucratic imperatives and parochialism do not replace the long-term National
Interest as the deciding factor in where the scarce money will go.

I
I

The events and actions we have described also show the potential for abuse in the relationship
between FFRDC’s and their sponsoring organizations. The basic problem stems from the fact
that it is difficult to say "No" to your sole customer on important issues. The following
suggestions are|offered for your consideration:

:

1. The OSD should consider strengthening its independent technical assessment arm. This
would decrease OSD’s reliance on results and analysis from “captive” FFRDC’s. This
could be accomplished by increasing its current direct support (e.g., IDA), or by
transferrlng some or all of the sponsorship of FFRDC’s to the OSD.

2. The Aerospace Corporation should be returmed to its original values that caused the
government to create it in the first place. These were established in the 1959 discussions
of this Committee which led to the formation of Aerospace:

H
)
'

“:ﬂ'he value of such an organization rests on its disinterested
pasition; the advice it gives should be based exclusively on the
best interests of the government [emphasis added].”

|
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This is in contrast to the current Corporate vision statement, which states that one of our
corporate goals is to "enhance the role of the Air Force in Space.” It is my belief that
some independent agency, such as The Aerospace Corporation, must be able to
objectively assess the role of space systems in supporting all of the Armed Services and
civilian agencies (i.e., the government) that depend on these systems. This is critical
because budgetary constraints will prevent the development of all possible systems: we
must ensure that decision-makers have the use of objective and rational analysis as they

allocate resources.
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