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1 Data acquisition devices for
forehead (left) and chest (right).

RECORDING OF PULSE WAVE
TRANSIT TIME FOR BEAT-EXACT
BLOOD PRESSURE ASSESSMENT
Overview
Right after an acute attack, cardio patients

important for the patients. To date, no
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are kept in hospital and are then later

system for blood pressure measurement
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treated in a rehabilitation programme.

exists which is both non-invasive yet able

After their condition has been stabilized,

to measure blood pressure to the exact
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they are released, and are treated in the

beat. Along with heart rate, blood pressure
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second phase of the rehabilitation process

is of particular interest to the analysis of

as outpatients. As part of this treatment,

the cardiovascular system. Ideally, the
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the patients are offered physical activity

patients’ freedom of mobility should not be
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supervised by medical personnel, who lead

negatively influenced during their exercises,
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them in exercises appropriate for their

and the instrument recording their vital
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conditions. During physical activity it is

parameters should hinder them as little

necessary to monitor and record vital signs,

as possible. From a scientific perspective,

especially heart rate and blood pressure.

supervised exercise sessions are offered

These measurements are used not only

to a relatively large number of patients at

to adjust the exercise intensity in order to

specific times. Usually these consist of sev-

optimize the effect of the activity, but also

eral one-hour exercise sessions a day with

to prevent over-exertion. The continual

a half-hour break for about 60 patients at

recording of the measurements is especially

a time.
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Mode of Operation

Setup

The solution lies in the non-invasive

The system consists of a central physician’s

Fraunhofer IPMS. Data processing takes

determination of blood pressure via pulse

PC and two sensor units per patient. The

place in both instruments in the micro-

wave transit time (PTT). In order to do this,

software runs on the physician’s PC and

controller MSP430 from Texas Instruments,

it is necessary to remotely measure the

processes the data from all of the sensors.

while the IEEE802-15-4 modules from

maximum QRS complex in the ECG signal

Each sensor is allocated to a patient. The

Dresden Elektronik transmit the data.

as the starting time and the maximum

incoming measurements are then checked

pulse pressure as end time. In order to

for plausibility, the PTT is transmitted, and

The portable instruments are fitted with a

restrict movement as little as possible, the

the thresholds are monitored.

built-in accumulator. These can be induc-

pulse pressure is measured on the forehead

tively charged during down-times.

with an SpO2 sensor. The QRS complexes

When specific thresholds are exceeded, an

are measured with an ECG sensor in a

alarm is set off. Each patient wears a chest

chest strap. The sensor measurements are

strap and a headband. Dry electrodes for

transmitted by an IEEE802.15.4 network

conducting the ECG as well as the ECG

to the physician’s PC. As the PTT has to

instrument itself are integrated into the

be determined at a rate of 1 ms, the time

chest strap. Two channels are analyzed in

base synchronization of all instruments in

order to reduce errors. The hardware is

the radio network occurs at approximately

divided into three casings on the headband

500 μs accuracy through the beacons in

for better wearability. The sensor used

the IEEE802.15.4 standard.

is a reflexive SpO2 sensor developed by

2 Dummy with applied measuring
equipment for vital parameters.

3 Screenshot of monitored
signals.

