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Health monitor circuit for automatic meteorological

data collection systems
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ABSTRACT. A circuit is described for monitoring at the receiving end of an automatic meteorological
data collection system, the quality of the data received from remote automatic ficld terminal station. The
received data quality is monitored in terms of the received data for certain prefixed levels of reference voltages
transmitted from field. The circuit gives a go-nogo type indication depending on whether or not the reference data
levels are received within the prescribed limits and it becomes possible at the data receiving and processing terminal
to decide upon the useful part of the incoming data to be processed and printed out. Additionally, the circuit gives
the sign of those parameters which can go either positive or negative like temperature. Thecircuit is elegant yet

simple in design and gives trouble free operation.

1. Introduction

The collection of meteorological data from
uninhabitated places via automatic weather
stations and satellite data collection platforms
has necessitated the monitoring of the correct-
ness of such data to be acceptable. Work on
design and development of such systems has
been going on in the Instruments Division, Pune,
In general the circuits for monitoring the health
of such systems, or for ‘house keeping’ as it is
technically known, consist of checking critical
parameters like supply voltages, currents, hous-
ing temperature etc of the various sub-systems
for ensuring the proper functioning of the whole
system. The design of a health monitoring cir-
cuit for this purpose can be a go-nogo indica-
tion type, which enables the data processing com-
puter to accept or reject the data. Additionally
these circuits can facilitate monitoring of the
sign of certain weather parameters like tem-
pertures etc which are likely to be either positive
or negative depending on the place of operation
of the systems. The total number of critical
parameters to be thus monitored can be optimi-
sed and included in the overall data transmission
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format so as to enable the final data acquisition
terminal to decide upon the useful part of the
incoming data to be processed and printed out.
A typical circuit designed for achieving the above
function in the context of a meteorological data
collection system is described below :

2. Circuit description

The circuit mainly consists of two parts:
(a) Reference voltage generator circuit
(b) Health bit generator circuit

For monitoring the health of any channel of
an automatic weather system it is necessary to
know those critical voltages used as calibra-
tion and reference voltages which are directly
linked with the electrical output corresponding
to a parameter. These voltages are required to
be steady throughout the operation of any
system. Monitoring of the health of a system
infact, is the monitoring of the status of such
voltages which are very critical for giving the
correct value of the parameter. The accuracy
of measurement of parameter is decided by
the stability of the relevant reference voltage.
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Fig. (a—c). Health monitor circait

In short, reference voltages and calibration vol-
tages jointly decide the overall accuracy of mea-
surement of any parameter, assuming the power
supply voltages are stabilised and the circuit ope-
ration is fairly independent of these voltages.
The overall accuracy of the system includes

the accuracy of sensor, signal conditioner and
A/D converter etc,

2.1. Reference voltage generator circuit

In the present context a typical system whose
calibration voltages are 2.5 V and 5.0 V DC
is considered. The overall accuracy desired
is +£0.15V. We are required to monitor the
health of dry bulb and wet bulb temperatures
with their sign, and their magnitude varies from
0-5-0 V DC for temperature,of 0 to 50°C. The
accuracy of +0.15V in the measurement of two
temperatures gives the reference voltages as
2.65V, 2.35V, for 2.5V calibration voltages and
5.15V and 4.85V for 5.0V calibration voltages.
These four voltages are generated by employing
precision voltages regulator ICuA 723M which is
amonolithic1C featuring high ripple rejection,
excellent input and load regulation, excellent
temperature stability and low standby current.
It consists of a temperature compensated refe-
rence voltage amplifier. The circuit is shown
in Fig. I(a). Initially 5.15V DC is derived
from this 1C which in turn generates 4.85V,
2.65V and 2.35V. voltages simply by a voltage
divider network.

2.2. Health bit gencrator circuit

The circuit used for generating health bit
which monitors the status of 2.5V, 5.0V DC
is shown in Fig. 1(b). The integrated circuit
used for generating these bits is uA 711M dual
channel differential comparator with strobe controls.
This is a high speed dual channel comparator with
a low-impedance output. In this use, both the
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strobe inputs are kept high enabling both the
channels working simultaneously. The refer-
ence voltages and calibration voltages are applied
at the input of the comparator in the fashion
shcwn in the diagram.

When the calibration voltages 5.0 V gives more
than 5.15 the Ist half of comparator 1s enabled
and high out is achieved. If the calibration vol-
tage 5.0 goes below 4.85 the lower half of the
comparator 711 is enabled and a high output
is recorded. The same analogy is applied for
calibration voltage 2.5 V. These bits are buffered
through CD 4010 as shown in Fig, 1 (c).

2.3, Sign bit generation

The sign bits for monitoring the sign of air
temperature and wet bulb temperature are gen-
erated by using IC uA 710 differential comparator.
This IC is a monolithic high speed comparator
having differential inputs and a low-impedance
output. The electrical outputs corresponding to
temperature are fed to the inverting inputs of the
comparator and the noninverting inputs are
grounded. As the temperature inputs falls below
zero by more than 5 mv the comparators give
high output.

The above comparator outputs may be buffered
and level converted by employing C/MOS IC
4010 (Fig. 1c) for TTL compatibility if required
by the subsequent data handling subsystem of the
automatic weather systems,

3. Conclusion

The circuit described above is of an elegant
design feature for monitoring the status of diff-
erent channels of an automatic data collection
system. If the accuracy of such system is pre-
defined, the deviation from this accuracy can be
transmittted as health bits by employing this cir-
cuit. The ciruits described above were tested in
the laboratory and found to be working satis-
factorily.

Acknowledgements

Author wishes to thank S/Shri 8. V. Datar,
Director, A. Narayanan Kutty and K. S. Sank-
aran, Meteorologists for their valuable discuss-
ions and suggestions on different design aspects
of this circut.

References
The linear control circuit — Data book Texas Instruments
Incorporation 1976.
Intersil data book, 1979.

Johan, V. Wait Lawrence Huesman Garmino A. Korn,
1976, Introduction to operational amplifier theory and
design, McGraw Hill Book Company.




