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USING THE TELEMETRY ATTRIBUTES TRANSFER STANDARD

Theodore Takacs, Jr.

ABSTRACT

Telemetry attributes are the detailed items of information
needed for a receiving/processing system to acquire and
process data from a given test item. There are currently as
many different ways to describe telemetry attributes as
there are different organizations which provide them
(instrumentation groups and aircraft/missile manufacturers)
and use them (telemetry processing systems/test ranges). The
Telemetry Attributes Transfer Standard (TMATS) has been
developed as a method of standardizing the transfer of
telemetry attributes information. This paper describes the
TMATS standard and discusses its purpose and application.
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INTRODUCTION

Current telemetry processing systems are required to
decommutate (or demodulate) the input data, convert it from
raw telemetry units to engineering units, and provide some
degree of further processing and data display for a variety
of test projects containing increasingly large numbers of
measurements to be processed. The set of telemetry
attributes information (format descriptions, calibrations,
etc.) which the system needs to perform these functions is
usually provided in the format used by the organization
supplying it. As a result, a considerable amount of time and
effort must be expended to accept each new format of
attributes information encountered, either by writing
reformatting software or manually entering the information
provided. Also, the organization supplying the telemetry
attributes may have to provide different sets of information
to the test ranges involved, owing to different test
requirements as well as differing capabilities of the
ranges.



The implementation of a standard format for transferring
telemetry attributes information would benefit both parties
involved. The supplying organization could provide one set
of information to all sites where testing will be done,
allowing each of them to use the particular items they need
to operate. A test range would need to develop the ability
to accept only the standard format, rather than repeating
the effort needed to accept many different attribute
formats. The Telemetry Attributes Transfer Standard (TMATS)
has been developed to establish this standard format. The
transfer process using the new standard is shown in
Figure 1.

AN OVERVIEW OF TMATS

TMATS was developed jointly by the Telemetry Group (Data
Multiplex Committee) and the Data Reduction and Computer
Group of the Range Commanders Council. The task began in
October 1989 and was completed in January 1993 with the
publication of the TMATS standard as Chapter 9 and Appendix
H, I, and J of the Telemetry Standards document (IRIG
106-93). TMATS is the first attempt at standardization in
this area, even though the transfer of telemetry attributes
information has been necessary since the development of the
first large scale telemetry processing systems in the early
1970s.

In general, TMATS is based on the previously established
standards for telemetry data as described in chapters 2 thru
8 of IRIG 106-93, but some nonstandard features known to be
currently in use are also included. Although TMATS is
intended to be a transfer medium, it contains sufficient
information (date, test number, and revision number, for
example) to also be used as a permanent means of tracking
successive versions of attributes information for a given
test item, if desired.

The standard includes brief descriptions of the transfer
medium, physical format, and logical format to be used.
Acceptable media are disk (3.5" or 5.25") and 9-track tape
(1600 or 6250 BPI). Any of these agreed upon by the parties
exchanging the information may be used for a specific
transfer. The physical format follows from the medium of
transfer used. Tapes are to be unlabelled, for the purpose
of excluding tape formats readable only by a particular
brand name of computers.



The logical format of each attribute is shown in the
following example:

G\OD:01-17-93;

The item begins with a code name (in this case, G\OD)
followed by a colon delimiter. The code name is a unique
keyword which identifies the attribute - "G\OD" denotes the
attribute "origination date." Following the colon is the
actual data value delimited by a semicolon. This "free
format" approach avoids the wasted space resulting from
fixed field sizes. Also, the use of unique code names allows
the attributes to appear in any order.

CONTENT OF TMATS

By far the largest section of TMATS is devoted to its
content - a description of the attributes themselves and
their relationship with each other. The set of attributes
included in the standard is essentially the union of all
methods of telemetry data processing currently known to be
used. Attributes are not denoted as required or optional,
since the list of attributes included in a given transfer
will depend on the system characteristics of the parties
exchanging the information. The supplying organization
simply includes the attributes needed to describe their
telemetry data, omitting those that do not apply. The
receiving organization can then use the attributes supplied
to prepare their system to receive and process the telemetry
data described, omitting those not needed.

Attributes are divided into functional groups, as follows:

The General Information (G) group gives general identifying
information and lists all data sources. There is one G group
per TMATS transfer.

The Transmission Attributes (T) group defines the data
sources to be transmitted during the test. There is one T
group per live data source.

The Tape Source Attributes (R) group defines the data
sources to be processed from tape. There is one R group per
recorded data source.



The Multiplex/Modulation Attributes (M) group describes the
type of data contained in each data source. There is one M
group per data source.

The PCM Format Attributes (P) group describes the format of
each source containing PCM data. There is one P group per
PCM data source.

The PCM Measurement Description (D) group describes each PCM
measurement. There is one D group per PCM data source.

The 1553 Bus Data Attributes (B) group describes the
characteristics of PCM encoded 1553 bus formats. There is
one B group per 1553 data source.

The PAM Attributes (A) group defines PAM format
characteristics and measurements. There is one A group per
PAM data source.

The Data Conversion Attributes (C) group describes the
conversion of all measurements from telemetry units to
engineering units. There is one C group per measurement.

The relationships among the groups are shown in Figure 2.
Between each pair of groups is the attribute which links
them together. For example, the tie between a D group and a
C group is the measurement name. This allows the
measurement's PCM format information from the D group to be
associated with its calibration information from the C
group.

Individual attributes within each group are described in two
different ways: a tree structure, which shows the
hierarchical relationships among the attributes, and a
table, which lists each attribute and its length, code name,
and definition. Portions of the tree and table which
describe the G group are shown in Figure 3 and Table 1,
respectively. Figure 4 is an example of G group attributes
as they would appear in a TMATS transfer.

APPLICATION OF TMATS

The intended use of TMATS at the Real-time Telemetry
Processing System III (RTPS III) is presented to illustrate
the application of this new standard. RTPS III processes
flight test data for the wide variety of testing done at the



Naval Air Warfare Center - Aircraft Division, Patuxent
River, Maryland. The capability to receive telemetry
attributes information has existed at Patuxent River since
1973, when the original system (RTPS I) could accept such
information on punched cards.

When a set of telemetry attributes information is received,
it must be converted into a set of telemetry instrumentation
files, referred to as a configuration file (C-file). The
process of creating a C-file is automated to allow a timely
response to new telemetry attributes information provided.
For each organization using RTPS III, customized
"translator" software has been developed to read and
reformat their attributes information, resulting in a new
C-file which reflects the attributes provided. The initial
task planned is to develop translator software which accepts
the TMATS format. (Similarly, an organization which provides
telemetry attributes information would need to develop a
method to produce the TMATS format from their own local
format.)

Once the capability to accept (and produce) the TMATS format
exists, the need to develop any further translator software
will be eliminated. Organizations already using RTPS III
could elect to either continue the existing transfer path or
switch over to TMATS. Any new customers needing to use RTPS
III would be asked to provide their attributes information
in the TMATS format.

CONCLUSION

TMATS, the new standard format for the exchange of telemetry
attributes information, is now available to be used. In
order to utilize TMATS, an organization simply has to
develop the capability to convert between their own local
format and the TMATS format - there is no need to change
existing internal storage and use of attributes information.
As the software is developed to produce and accept the TMATS
format and more organizations begin to use it, the
advantages of eliminating the need for customized entry of
unfamiliar formats of attributes information and the
resulting reduction in the time and effort required to
prepare for test support will be realized. It is expected
that this standard will be the basis for future additions as
new attributes not currently in the standard are identified.
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Figure 1

Typical Elements of the Telemetry Attributes
Transfer Process



Figure 2 - Group Relationships



Figure 3 - General Information Group structure

Figure 4 - General Information Group example




