An image processing for umbilical artery
blood flow velocity waveforms
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This study is objected to effective use of Doppler technology in perinatal medicine. Fetal blood flow velocity waveforms
are good predictors of fetal conditions and abnormal pregnancy outcome. By using image analysing techniques, features
about Fetal blood flow velocity waveforms can be extracted automatically. This enables us to cover limitations of Doppler
ultrasound equipments and get better measurements about blood flow velocity waveforms. 3.76 MHz dupplex pulsed
wave Doppler probe, IBM-PS2 micro computers, frame grabber and a special software were used to acquire blood flow
velocity waveform images. An edge detection algorithm is implemented for the image analysis of fetal blood flow velocity

waveforms. [Turk J Med Res 1992; 10(6):298-300]
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INTRODUCTION

Since the introduction of Doppler ultrasound, increa-
sing number of reports suggested that the Doppler
flow velocity waveforms in the uterine arteries, umblical
artery and fetal vessels are good parameters of abnor-
mal pregnancy outcome (1-9). However, no conclusive
evidence has been provided that these Doppler stu-
dies lead to an improvement in perinatal morbidity and
mortality (1-10).

Technological improvements enable investigators
to acquire clear blood flow velocity waveforms (BFVW)
images (1-10). There is a quick technological develop-
ment in the Doppler ultrasound equipments. Three
kinds of Doppler equipment are presently used in obs-
tetrics such as pulsed wave Doppler (PWD), conti-
nuous wave Doppler (CWD) and color flow imaging
(CFI) with very complicated probes. However, compa-
ratively less Improvement is observed in the interpreta-
tive methodology for perinatal surveillance.

There is a certain consensus in the regulations
for the use of Doppler technology in perinatal medi-
cine. Present methodology works with various parame-
ters (Pulsatility Index, Resistance Index, A/B Ratio,
Conductance Index) manually extracted from BFVW
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images (11). We believe that image analysis and sig-
nal processing techniques should replace the algo-
rithms of conventional methodology.

In this study, we have performed an image analy-
sis technique to extract the necessary features to be
used in signal analysis with neural networks in future.

MATERIALS AND METHODS

Data Acquisition: Umblical BFVW's were acquired by
3.75 MHz dupplex pulsed wave Doppler probe (Gene-
ral Electrics, Radius HR). The Doppler ultrasound
image is transferred from video output to IBM-PS by
means of a frame grabber (IRIS DT 2853, Data Trans-
lation Inc, 100 Locke Drive Marlboro MA 01752-1192,
USA) and a special software.

In this stage, we have acquired the images by
means of IRIS sofware on 3.5 inch floopy diskets
or/and hard disk as an image file. Unfortunately, our
frame grabber was unable to display the image on
CRT monitors so we have raised our own software
with Turbo Pascal 5.5 (Borland Inter. Inc., 1800 Green
Hills Road, Scotts Valley, CA 95067-0001, USA).

Image Analysis: An edge detection algorithm is used
for analysing of BFVW images (12). We applied diffe-
rent filters to remove noises on waveforms. Laplacian
and X-Y filtering techniques are used for this purpose
(12).

RESULTS

Figure 1 shows the result of the image analysis on
umblical BFVW.

Tirk Tip Arastirma 1992; 10 (6)
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Figure 1. Umblical artery blood flow velocity waveforms before and after image analysis.

DISCUSSION

There are at least 18 different parameters for asses-
sing the flow velocity waveforms (11). Very expensive
equipments which are denoted by high technology uti-
lizes these algorithms for the evaluaiton of the BFVW
images (1-11). However, investigators are limited with
the medical decision-making algorithms of different ul-
trasound equipments. We believe that open systems
are essential to break up the limitations of individual
Doppler ultrasound image on personel computer or
Work stations.

We also believe that we need better feature ex-
traction and processing technology to improve the pre-
dictive value of BFVW measurement.

In this study, we established an open system
which can be accesible easily. In future, we are plan-
ning to establish an expert system with neural network
*'gohthms and set up our own automated analysis
system for perinatal surveillance.

Turk JMed Res 1992; 10 (6).
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Umbilikal arterde kan akim hizi dalga
formunun goruintii analizi

Bu calismada, Doppler teknolojisinin perinatal tip-
ta daha verimli kullanimi amaglanmigtir. Doppler
teknigi yardimiyla elde edilen kan akig hizi dalga
bigimleri dogacak bebedin saghdina iliskin oldukga
énemli ve belirleyici bilgiler tasimaktadir. Goriintii
isleme ve aynistirma teknikleri kullanilarak kan
akis hizina iligkin &zellikler ekrandaki dalga gériin-
tiisti lzerinden otomatik olarak toplanabilmektedir.
Boylece olglimleri daha saglikli  hale getirmek ve
Doppler cihazlarinin  sinirlamalarini - asmak mim-
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kiin olabilmektedir. ~ Calismada kullanilan verileri
toplamak i¢cin 3.756 MHz dupplex pulsed Doppler
problari,  IBM-PS2 kisisel bilgisayarlar, ~ Frame
grabber ve ézel bir software kullaniimistir.  Gériintii
isleme ve ayristirmada sinir belirleme yordamlari
gerceklenmistir.

[Tiirk Tip Aragtirma 1992; 10(6):298-300]
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