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ABSTRACT

Testing into the 21st Century will entail significantly
different techni ques than those presently used. Processing
of data sources such as telenetry, radar, optics, and others

w Il change froma nerging of data for post flight
reduction, to a real tine fusion of data for m ssion
support.

Change in the phil osophy of what is telenetry data w |
drive the entire processing and display systens used for
real tinme support. Telenetry will nove further from being
used primarily for airfranme performance reporting, to being
a source of precision TSPI, video, and endgane perfornmnce.

This paper will touch on these aspects and explore the
processes such as techni ques, displays, and standards that
wll evolve to neet these requirenents.

Advance Pl anni ng For The Tel enetry | ndustry

Programtests leading into the 21st Century wll foll ow
t he basic concepts of being snmaller, faster in velocity, and
hi gher in operation. These concepts will strain the
resol ution capabilities of traditional instrunentation
systens |i ke radars, and optics. Methodol ogy for display and
analysis of high altitude testing wll need to be devel oped.
Traditional instrunentation will becone sources to a
mul titude of instrunentation including telenetry, GPS, and
on board vi deo.

Tel emetry data will continue to evolve in the types of
data processed. Telenetry began primarily as a neasure of
the internal performance of an individual test article.
Tenperatures, vibration, and attitude rates were anong the
standard paraneters neasured. Wth the arrival of on board
conputers, telenetry began giving nore of a system
nmeasurenent of the test article. Standard paraneters that
previ ously had been reported individually, could now be
gquantitized to show changes in relationship to each other.
Avi oni cs performance could now be nonitored in real tine,
which lead to a new source of Tinme, Space, Position



Information (TSPI) for mssion control, the Internal

Navi gati on package of the test article. This nade possible
t he conparison of where the test article thought it was,
conpared to where standard range instrunentation said it
was. The process of data conparison laid the foundation to
nove fromdata nerging to data fusion.

Wth data fusion, display of real tine mssions wll
nove to nore sophistication than is presently used. Rather
than data being nerged, that is using one source at a tine,
data sources wll be fused to build conposite displays of
m ssi on performance.

A typical mssion scenario would begin with a live Hi gh
Definition Television (HDTV) video of a mssile on a
| auncher. Overlaid on the video screen would be user
speci fi ed neasurenents and di splays for nonitoring critical
paraneters. Use of the HDTV digital format would result in a
seanm ess presentation to the user.

Upon | aunch, the user could select to continue watching
live video or specify a set image size. Wen the physical
| mage provided by optics decreased, a virtual reality imge
(VRI') woul d appear. Controlled through the telenetry
I nformati on being received, the VRl would create a real
time presentation of the actual mssile. As the VR
continues to fly out, the user could select the viewpoint
nost neani ngful to him a viewfromthe tail, flying
formation fromthe side, or through the video seeker of the
mssile itself.

The target vehicle display woul d be processed in
I dentical fashion. As the interceptor and target vehicles
cane together, the VRl screen would be scaled to show the
flight path of the two approachi ng objects. Counterneasures
enpl oyed by the target, or other sources, would be
represented by col or coded shaded areas of the display. As
the interceptor flewinto these areas, the interceptor's
seekers field of view would be shown as different col or
shaded areas. The effects of the counterneasures to the
I nterceptor's seekers will be readily apparent as the
vari ous shaded areas nerge.

Havi ng switched froman actual viewto a VR during the
fly out, a switch back to |live video woul d be done as the
vehi cl es approached the endgane. Uilizing the interceptor's
vi deo seeker data, the user would have the actual view of
events | eading to intercept.

After the viewing in real tinme of this type of display
system the true power of this system woul d becone apparent
in the post flight analysis. During the actual m ssion, all
data sources will have been recorded on a nass storage



system insuring precise time correlation. Playback of data
then offers several options to the user. During the flyout,
the VRI of the vehicles could be generated using any data
source as a clock for display update rate. Thus, a vehicle's
attitude changes woul d be viewed as a stop acti on sequence
of the roll, pitch, or yaw update rate. Actual val ues would
be di spl ayed as either anal og gauges, or digital readouts,
giving the user a quantizied perspective of the flight. Key
sequences coul d be stopped, replayed, perspective changed,
and anal yzed at the user's | eisure.

Reduction of fixed canera HDTV data is sinplified by
digital subtraction techniques. By subtracting out the
pi xel s corresponding to fixed parts of the franme such as
pol es, | andscape, and buildi ngs, the remaining data would
correspond directly to the mssile itself. Measurenent of
the mssile's trajectory, velocity, and attitude woul d be
then be read automatically. Simlarly, through a fusion of
actual video, and a VRl clocked at a higher rate via
telemetry, the conplete instrunented flight path of the
m ssil e woul d be anal yzed.

The chal l enge to industry becones devel oping the tools
needed to realize this scenario. The basic building bl ocks
of conputers, sensors, and video are avail able now. The
maj or challenge is to define the pathway to bring this data
t oget her.

Now, nore than any tine, it will be necessary to define
and enforce standards. Industry and Governnent nust work
together to ensure conmonal ity exists to reduce test costs.
Governnent can learn fromindustry by maki ng extensive use
of the work done by the ANSI and | SO communities in
standardi zation. Industry can work with Governnent by
commtting to Governnent standards for areas not covered by
ANSI / | SO

Exanpl es include the use of the HDTV standard currently
bei ng devel oped by the Grand Al liance. Governnent shoul d use
this standard as they make the conversion fromfilmto video
optical systenms. Industry use of this standard to transmt
on board video or IR seeker data would all ow processi ng of
the data by standard i ndustry equi pnent adapted for range
use.

ANSI /| SO standards for conputer network protocols are
bei ng used now in the setup of intra-range networks. As
i nter-range networks nove fromthe special one-of-a-kind
hookups to fixed dedicated |inks, Governnent nust use
exi sting ANSI/ | SO standards. Adaptation of these standards
to Governnent peculiar formats is being done by the Range
Commanders Council various groups, with the Data Reducti on



and Conputing G oup having the lead. This effort, known as
DR19, is currently in pink sheet status |leading to
acceptance as an RCC Standard. This type of approach, where
RCC standards use ANSI/| SO standards as the foundation on
which to build, will need to becone nethod of operation for
future governnent standards.

As packet telenetry begins to nove fromthe satellite
field to the range testing field, the RCC Tel enetry G oup
will be faced with a simlar challenge. Followi ng the |ead
of the DR&CG the TG should | ook to incorporate the
I nternational CCSDS standards for packet telenetry into the
| RIG 106 telenetry standard. |ncorporation could be as
sinple as an update to the Tel enetry Measurenents
Attribution Transfer Standard (TMATS) to refer to the CCSDS
docunent ati on.

Technol ogy will continue to push program perfornmance
and capabilities, wth a correspondi ng push on the type of
support the test ranges wll be expected to provide. Through

a concerted effort of industry and governnent to work
t oget her on techni ques and standards, tests of the future
wi |l be supported in a tinely and cost effective manner.



