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ABSTRACT

Due to the rapid advancement of technology in GUI design tools within Microsoft
Windows , a sophisticated human-machine interface can be developed for telemetryTM

systems. A PC Windows -based telemetry system would effectively provide aTM

"bridge" between the telemetry world and the Windows world, bringing many lowTM

cost off-the-shelf software and hardware tools into the telemetry realm that has been
unprecedented. This paper describes the results of such an approach in the
development of Loral's Visual Telemetry System (VTS) software.

INTRODUCTION

There are two phases involved in setting up a telemetry acquisition system:

Define the information for the system to "lock" onto the telemetry stream.

Define the data to be extracted from the telemetry stream (i.e., define the
data distribution).

The first phase is usually straightforward. It involves defining the synchronization
method, the frame structure, the synchronization code patterns, etc.,. However, there
still exists potential misunderstanding in terminology and, therefore, the actual format
of the telemetry stream. This is especially true when a new team member comes into a



project who is not familiar with telemetry jargon. This can be minimized with a
telemetry acquisition system that provides a graphical representation of the telemetry
stream' s format that clearly illustrates the telemetry stream.

The second phase usually takes the bulk of the setup time. The typical method in
defining the data to be extracted from a PCM telemetry stream is to individually
define "parameters" with word start, word increment, word stop, frame start, frame
increment, and frame stop. This process can be tedious and time consuming. A
spreadsheet approach with associated tools (e.g., cut/copy/paste, auto-incrementing,
color coding, etc.,) can simplify the creation of parameters. Also, the distribution of
the data words for a parameter can be complicated—making it susceptible to errors
(such as misplacement, word/frame offset, overlap, etc.,). Again, a graphical picture of
the telemetry stream's format can minimize, if not eliminate, these errors from
occurring—especially if the data can be defined within the graphical view.

APPROACH

The approach in the design of the Visual Telemetry System software, the VTS, wasTM

to follow the lead of many Windows software products. These products are alreadyTM

well-established to provide an intuitive and effective way to graphically interface with
databases. Many tools for Graphical User Interface (GUI) design are available to
assist in this approach.

TELEMETRY SYSTEM OVERVIEW: THE HEARTBEAT DISPLAY

With the power of a GUI, a graphical representation of the system (shown in Figure 1)
can be designed. All of the main components of the system can be seen "at a glance"
along with their status. Going from left to right, the telemetry signal is input into one
of three connectors into the bit synchronizer. An eyepattern window (similar to an
oscilloscope) gives you visibility of the input signal itself—making an oscilloscope
unnecessary. Status indication (i.e., Lock, Check, Verify, and Search) for the bit sync,
frame sync, and subframe sync are shown. The diagram then shows the parameter
manager (shown far right) which is used to extract data for archiving, outputting to
strip chart, and/or display. The data can also be time-stamped with IRIG time (shown
near the top of the display).

This page illustrates the system' s capabilities and the status of the individual
components "at a glance." We called it the Heartbeat display. It is the starting point
for all functions. To open the Bit Synchronizer window and setup the bit sync, click
the Bit Sync icon. The same is true for all the telemetry icons on the Heartbeat



display. This paper will focus on the Decom, Simulator, and Parameter Database
icons.

Figure 1. The VTS Heartbeat Display

TELEMETRY ACQUISITION SETUP

To give the user versatility in programming the telemetry system, four forms (or
windows) were designed: Decom Setup window, Frame View window, Parameter
Manager window, and Simulator window. These forms are tightly coupled to create
the database that defines the format of the telemetry stream and all the distribution of
the data in the frame format. Making a change in one of the windows automatically
updates all windows.

TELEMETRY FORMAT SETUP

The first step in acquiring a PCM telemetry stream is to inform the acquisition system
of the format of the PCM frame. This is done using the Decom Setup window shown
in Figure 2. All the information concerning the sync code pattern, sync method, sync
strategy, etc., for frame synchronization and subframe synchronization is located in
this window.

When the Decom Setup window is changed, the Frame View window automatically
updates to reflect the telemetry format the system will try to lock onto. The Frame
View window that reflects the Decom setup in Figure 2 is included as Figure 3. This
window clearly indicates the telemetry format with a graphical representation.



Parameters are also automatically created for the frame sync and subframe sync
words, and appear in the Parameter Manager window (see Figure 4).

Figure 2. The Decom Setup Window

Figure 3. The Frame View Window After Setup of Decom



Figure 4. The Parameter Manager Window After Setup of Decom

DATA DISTRIBUTION SETUP

The next step is to define how data is distributed within the telemetry format. This is
done be creating parameters, and there are several ways this can now be done using
the Windows environment.TM

Parameters can be created individually, as they are typically done today, using the
Parameter Manager window. This can be done in the upper fixed portion where all the
information of the parameter is shown. Or, a parameter can be created within the
bottom spreadsheet portion. The parameter information in the highlighted row of the
spreadsheet is always displayed in the upper fixed portion of the window. When
creating parameters individually, the Frame View window automatically updates to
include the parameter. Figures 5 and 6 show how the windows would look after
creating a couple of parameters.

Parameters can also be created using spreadsheet-type edit tools such as cut, copy, and
paste. Also, an auto-increment feature is included for the name, word start, and word
stop. While using these editing tools in creating multiple parameters, the parameter
manager is in a mode in which the frame view is not updated automatically until all
the parameters are edited and/or created. An example of the Parameter Manager



window after defining a block to automatically create parameters with
auto-incrementing is shown in Figure 7. The updated Frame View window is shown in
Figure 8.

Figure 5. The Parameter Manager Window After Creating Two Parameters

Figure 6. The Frame View Window After Creating Two Parameters



Figure 7. The Parameter Manager Window While Creating Multiple Parameters

A block was defined from row 5 (where the last parameter resided) to row 7. The
starting information in row 5 was used to create parameters within rows 6 and 7

incrementing the name, word start, and word stop.

Figure 8. The Frame View Window After the Creating of Multiple Parameters

There is yet another method in creating parameters—within the Frame View window
itself. The name of the new parameter can be typed where indicated near the top-left



entry and inserted into specified locations. There are many methods available for
specifying where to insert the parameter into the actual frame view. One is to select a
location by clicking it, using a mouse, and press the Insert key to place the
parameter. A block can be specified (click starting location and, holding the mouse
button down, move to stop location before releasing the mouse button), then pressing
the Insert key will copy the parameters into the entire block. Holding the Control
key while specifying locations or blocks will automatically place the parameter
without having to use the Insert key. The Parameter Manager window is
automatically updated when parameters are inserted within the Frame View window.
An example of inserting a parameter within the Frame View window is included in
Figure 9.

Figure 9. The Frame View Window While Inserting Parameter "Scattered"

For a parameter that cannot simply be defined using word/frame start/increment/stop,
this last method of creating parameters using the Frame View window enables the
user to get exactly what he wants without "playing games," such as creating the
parameter multiple times to define all the locations. The Parameter Manager window
will have asterisks within the word/frame start/Increment/stop fields of these irregular
parameters.

DATA SIMULATION SETUP

The final step may involve simulating the telemetry stream. Various signals can be
simulated using a Simulator window such as that shown in Figure 10. All the
parameters are available on the Simulator window via a combo box to define a
simulated signal. The user can grab the plotted signal on the display to change the
amplitude and offset without having to type in a number directly.



Figure 10. The Simulator Window

TIGHTLY-COUPLED DISPLAYS

All the displays are tightly coupled to automatically update when a change occurs in
any of the windows and to enable the user to readily get information on a parameter.
For example, by double-clicking a parameter in the Frame View window, the
Parameter Manager window moves to that parameter showing all of its information.
Also, the Simulator window moves to the simulated signal for that parameter. If no
simulated signal exists, then the Simulator window moves to the bottom of the
spreadsheet anticipating a signal to be defined. If a system has a high-resolution
monitor of at least 1024 x 768 pixels, the Parameter Manager window, Frame View
window, and Simulator window can be positioned as shown in Figure 11.

CONCLUSION

The age of the computer Graphical User Interface (GUI) is here. Modern GUIs are
delivering on their promise to improve productivity. The Microsoft WindowsTM

operating environment has emerged as the most popular GUI standard. It provides a
wealth of easy-to-use tools; it is friendly and easy to learn; and it is setting a new,
low-price standard in the industry.



The highly visual environment of the Loral VTS leverages the latest computer
graphical Windows technology and provides a telemetry environment that willTM

deliver faster setup, easier maintenance, and lower training and equipment costs. It
will usher in a new era of telemetry system programming.

Figure 11. The Parameter Manager, Frame View and Simulator Windows
on a 1024 x 768 Monitor


