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heart wallare slower as compared to valve movements and, therefore, produce a smaller frequency
shift. This signal is less precise than the heart valve signal and tends to produce more jitter on the
FHR trace. However, since it is much easier to obtain these signals and transducer repositioning
is necessary less often, they are better suited for continuous monitoring. In order to reduce jitter on
the trace, the usual practice is to incorporate a signal smoothing circuit with an averaging time
constantover awindow ofapproximately three heart periods. This will neverthelessresultin lesser
beat-to-beat variability details than those obtained with scalp electrodes.

Improved artefact rejection is usually accomplished in the Doppler mode of operation by some
form of short-term averaging. The averaged measure may lack the variability of the beat-to-beat,
butitdoes provide adequate detail of the baseline trend of the FHR. Tuck (1981) suggests a two
second average rate from only those intervals which have been determined to be valid based on the
criterion that they should be within £10% of the most previous valid interval. The interval testing
algorithm suggested by him does notaccept intervals greater than 1000 ms (corresponding to rates
<60 bpm)and less than 250 ms (rates > 240 bpm ), nor interval changes greater than £10% of the
last valid accepted interval. However, should this inacceptance continue to occur, then a new
valid interval is recognized after three successive intervals fall within £10% of each other and so
the process continues. This averaging approach offers an improvement over the continuous
averaging techniques by allowing an optimized trade-off between FHR measurement error
and lack of response in tracking the true FHR. This approach can be easily implemented in a
microprocessor-based instrument.

Two types of ultrasonic transducers for FHR measurement are in common use. They are the
narrow beam and the wide-angle beam types. The narrow beam transducer uses a single ultrasound
transmitter/ receiver piezo-electric crystal pair. The maximum ultrasound intensity is generally
keptbelow 25 mW/ cm? The typical transducer diameter is 25 mm. The narrow beam transducer





