AMS 5915 ANO3

How to measure blood pressure using AMS 5915 and an Arduino

This application note describes a prototype measurement setup based on Analog Microe-
lectronics’ pressure sensor AMS 5915 [1] and an Arduino [2], which can be used to measure
the blood pressure using the oscillometric principle.

The oscillometric principle [3] is a well-known method for non-invasive blood pressure measurement. Cur-
rently it is the most popular measurement method in automatic blood pressure monitors. It uses an inflatable
cuff with an inflation and deflation mechanism, a pressure sensor and an evaluation unit like an Arduino
Nano. After the cuff was inflated to a certain pressure it is slowly deflated while the pressure sensor
measures the pressure inside the cuff. As soon as the pressure in the cuff decreases below a certain pres-
sure the intra-arterial blood pulsation caused by the pulse induces pressure oscillations in the cuff. The am-
plitude of these oscillations depends on the cuff's pressure and can be used to estimate the systolic and
diastolic blood pressure.

The blood pressure is measured against air pressure, therefore a differential / relative pressure sensor is
necessary. In most cases the systolic blood pressure is lower than 180 mmHg (= 239.98 mbar). In our setup
we chose AMS 5915-0350-D for the blood pressure measurement with a minimum pressure of 0 mbar and a
maximum pressure of 350 mbar.

Figure 1: Measurement setup using an AMS 5915, Arduino Nano, the AMS 5915 Arduino Nano kit [4] and
an inflatable cuff
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To measure the pressure fluctuations inside the cuff AMS 5915'’s first pressure port is connected to the cuff
using a silicone hose (see Figure 1). The second pressure port is left open to atmospheric pressure. The
electrical connection to Arduino Nano is established using the AMS 5915 Arduino Nano Kit [4] provided by
Analog Microelectronics (for more information on the kit please see AMS 5915 AN 02 [5]). Arduino Nano can
be programmed using the AMS Arduino library which can be downloaded from www.analog-micro.com. A
block diagram of the setup can be seen in Figure 2.

inflation / deflation
mechanism
AMS 5915 Arduino Nano Kit
port 1
AMS 591 5 Arduino Nano
atmospheric '0350-D
— [port
pressure

Figure 2: Block diagram of the used measurement setup

An example for the pressure data obtained using this setup can be seen in Figure 3. After the cuff was inflat-
ed to approximately 190 mmHg it is slowly deflated and the pressure is measured continuously using AMS
5915 and Arduino Nano. While the pressure is slowly falling, small periodically occurring spikes can be seen
as soon as the pressure decreases beneath a certain pressure value. These pressure oscillations are in-
duced by the person’s pulse. Using a high pass filter the oscillations can be extracted from the slow falling
pressure inside the cuff and evaluated. As shown in Figure 3 the oscillation’s amplitude increases as the
pressure inside the cuff decreases and reaches a maximum if the pressure inside the cuff is equal to the
mean arterial pressure. In our example the mean arterial pressure is approximately 97 mmHg. If the pressure
inside the cuff decreases below the mean arterial pressure the pressure oscillation’s amplitude decreases
again.

Using these data the systolic and diastolic pressure can be derived easily. According to [3] the diastolic
pressure can be found at 55 % of the maximum amplitude above the mean arterial pressure. In our example
the diastolic pressure is circa 137 mmHg. The diastolic pressure is the pressure inside the cuff where the
oscillation’s amplitude is 85 % of the maximum amplitude below the mean arterial pressure. It can be found
at approximately 85 mmHg.

Please note: This is an experimental prototype. Do not rely on measurements taken with this instru-
ment. It is meant as proof of principle only.
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Figure 3: Data measured using the measurement setup described above and the data obtained if a high
pass filter is applied on the measurement data
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