
Chinese Development on Aero-
space Telemetry Ground Station

Item Type text; Proceedings

Authors Chang-jie, Shi

Publisher International Foundation for Telemetering

Journal International Telemetering Conference Proceedings

Rights Copyright © International Foundation for Telemetering

Download date 19/05/2023 16:03:47

Link to Item http://hdl.handle.net/10150/613785

http://hdl.handle.net/10150/613785


Chinese Development on Aero-space Telemetry
Ground Station

Shi Chang-jie

Committee of Science and Technology
The Ministry of Aero-space Industry P.R.C.

Abstract

This paper introduces the systematic design features of
development of Chinese aero-space telemetry ground station
from the following seven respects:

1. The fundamental factors to promote the 1980s’ development
of telemetry ground station.
2. Increasing the flexibility of telemetry ground station.
3. The approach of one-time system design and multisteps
development.
4. Decreasing the effect and influence of host computer.
5. Increasing the efficiency of buses.
6. To pay attention to magnetic recorder.
7. According to realistic utility to determine the
configuration and specification of telemetry ground station.

Introduction

1980s is the important period of development of Chinese
aero-space telemetry ground station. From the middle of
1980s, the programable telemetry system has been popularized
in China. At the end of 1980s we began to develope multi-
stream parallel telemetry system. The systematic design
features of our multi-stream parallel telemetry system are
as follows:

1. The Fundamental Factors to Promote the 1980s’ Development
of Telemetry Ground Station

The factors which influence the development of telemetry
ground station are upgrade of requirement and development of
fundamental technology. With respect to upgrade of
requirement, the FM/FM system had not been popularized in



China, but the PCM-FM system has been used in many respects.
From the middle of 1980s, the requirement of measuring fast
varing signal has been increasing very quickly and
requirement of increasing bit rate of PCM system became very
urgent. The destination is to increase the bit rate of one
stream to 2Mb/s and then to 10Mb/s. On the other hand, the
users of China want to decrease fund of outfit, so we must
decrease the numbers of telemetry ground station. Thus we
must develope new telemetry ground station and such station
must replace several old ground stations. We must develope
more flexible system and this system can solve the problem
of receiving multiple point frequencies at the same time.
With respect to development of fundamental technology, the
fundamental factors are the development of computer and
integrate circuit. Due to these technologys penetrating
deeply into the region of telemetry, we can improve PCM-FM
systems’ technical specification and develope more flexible
telemetry system. When new requirement and new capability
combine each other, Chinese telemetry ground station
developes very quickly.

2. Increasing Flexibility of Telemetry Ground Station

(1) Adopting Parallelism in Three Respects

Our developing station is modularized, bus connection
system. The modules are operating in parallel. Futhermore we
proceed to develope parallelism in three subsystems i.e.
data acquisition subsystem, data processing subsystem, data
display subsystem. All the subsystems are based on parallel
architecture. Parallel data acquisition subsystem means that
the system has multistream input. Parallel data processing
subsystem means that the systems’ operation is data-driving
with multiple processing modules performing parallel
processing. Parallel data display subsystem means multiple
display working stations are connected together and operated
in parallel. A system with configuration of parallel modules
and parallel subsystems has great flexibility and
expansibility, and can solve the problem of receiving
multiple point frequencies at the same time. The
configuration of this system is very flexible. The
configuration may be large or small and one ground station
my satisfy many requirements.



(2) Modular System Architecture

Modular system architecture has two meanings. One is
configuration with parallel modules and parallel subsystems,
the other is that several small systems may connect in
parallel as one input of a large system. A small system may
stand alone in which there are few processing modules and
one display working station. On the other hand a small
system may be used as one subsystem of a large system in
which there is no processing module. The large system may
have many display working stations. Many processing modules
have been used in the processing subsystem. Modular system
architecture with three respects has very large flexibility.

3. The Approach of One-time System Design and Multisteps
Development

For modular system architecture, we start the systematic
design according to the largest system. The system
implementation may be started with a relatively small
configuration and low specification. We will expand the
configuration of the system step by step. One of the very
important problems is that the system must not discard the
hardware which had been already developed whenever expands
and upgrades. This approach not only saves user’s investment
but also eliminates the need of change the products of
manufactures from time to time.

4. Decreasing the Effect and Influence of Host Computer

In a conventional telemetry ground station, host computer
plays a very important role i.e. processing, set-up,
display. However, with the very fast developing computer
science and VLSI technology, computer vendors are upgrading
their products very quickly. The Chinese users of telemetry
ground stations feel that they should always to use the
newest type of host computer. This situation has driven
telemetry manufacturers to an awkward position that on one
hand they should meet user’s requirement on computer
selection, on the other hand, it is actually difficult for
them to accommodate themselves to the user’s ever-changing
speed. Perhaps the only solution to this problem is to
restrict the functions of host computer. After careful
study, a large portion of function of data processing can be
done in processing subsystem by processing modules. The



function of set-up can be done by microcomputer boards in
acquisition and processing subsystems. Then the host
computer only is used as a display working station. We can
connect the processing subsystem to the display working
station by Ethernet and DMA channel. We intend to develope
one intelligent DMA interface to increase the flexibility.
According to this systematic design, we can keep the chang
of telemetry ground station to a very low level when we
change the host computer.

5. Increasing the Efficiency of Buses

(1) We have considered three types of buses. One type is
dual-buses with output server. We don’t like to select this
type buses because it does not fit the measuring parameters
with strict time sequence. The other two types are dual-
buses with input server. These types use different methods
to increase the efficiency of buses. There are two buses
have been used in the second type. One bus is used as a data
bus and the other is used as a set-up bus. The function of
set-up occures only before measurement. For the sake of
increasing the efficiency of buses, two buses can be
connected each other by hardware. This hardware may transmit
message in one direction or in two directions. Between the
measuring process, the data on the data bus can be
transmitted to the set-up bus. Then the load of the data bus
can be distributed. The third type is that the functions of
data tranmission and set-up concentrate on one bus. Then the
system uses two such buses. Only one bus connects to
processing modules. We decided to select the second type
buses. For the sake Of simplifing design, we use one
direction transmission hardware.

(2) When we use multiple processing modules in parallel,
the programming of software for selecting processing modules
and algorithms has the problem of optimization. It is
optimization of programming and arrangement of sequence of
parameters. If it is not proper, unequal loading problem and
bottleneck phenomenon must occure. We intend to use computer
simulation to find the optimum of set-up programme and to
lay out the rule for arrangement of sequence of parameters.

6. To Pay Attention to Magnetic Recorder

If we use hard disk in a task of large bit rate and long
time recording, the restriction of storing capacity and



accessing velocity may occure. We decided to use parallel
track magnetic recorder to solve this problems. This
magnetic recorder was developed by China. The bit rate for
one track is 4Mb/s (or 2Mc/s for sine wave). We use this
magnetic recorder to record the pre-detection and post
detection signals.

7. According to Realistic Utility to Determine the
Configuration and Specification of Telemetry Ground Station

According to the investigation on user’s requirement, we
selected 8 data streams as the largest configuration. In the
8 data streams, the bit rate of 6 streams is 2Mb/s and the
other two are 10Mb/s. The maximum number of display working
station is eight. We started the systematic design according
to the largest configuration. We are implementing this
system with small configuration and low specification
modeles as the first step.

Conclusion

After we study the international trend of development and
consider the realistic condition of China, we started to
develope Chinese multi-stream telemetry ground station. Our
work of development has been proved successful.
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