
Aalborg Universitet

Multichannel Seismocardiography

A Novel Method for Investigating the Seismocardiogram

Munck, Kim; Schmidt, Samuel Emil; Sørensen, Kasper; Struijk, Johannes Jan

Creative Commons License
CC BY 4.0

Publication date:
2018

Link to publication from Aalborg University

Citation for published version (APA):
Munck, K., Schmidt, S. E., Sørensen, K., & Struijk, J. J. (2018). Multichannel Seismocardiography: A Novel
Method for Investigating the Seismocardiogram. Abstract from Computing in Cardiology, CinC 2018, Maastricht,
Netherlands.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 06, 2026

https://vbn.aau.dk/en/publications/fb12fcc5-1eb1-4e27-9428-5512ca4d84e6


Multichannel Seismocardiography:
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Investigating the Seismocardiogram
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Seismocardiography

Measuring of vibrations
Single site measurement
Different equipment for measuring vibrations

SCG is a composition of
Heart sounds
Flow of blood

Movement of heart

Evidence
Cardiac event and SCG annotations

Cardiac factors and SCG features
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What happens in between

Cardiac  SCG
Wave propagation
Reflection, distortion, artefacts

Seismology

Multichannel 
seismocardiography

Wave characteristics
Frequency
Wavelength
Group / Phase velocity
Epicenter
Direction
Magnitude
3 axis pattern
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Wave acquisition

16 channel 3-axis SCG
ADXL355, from Analog Devices

25 µg/√Hz noise
Sampling frequency (ODR) up to 1 kHz
Synchronized precision ±1.5% of ODR
Precision 3.9 µg/LSB
Medium cost (35 USD)

Sensor dimensions
Spatial filtering at

Y axis = 62 mm
X axis = 36 mm
Z axis directionality dependent

Wavelength
Sensor formation and modalities
Spatial sampling at 30 mm

Some wavelength aliasing
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The experiment

4 Subjects pilot study
Age 29-42 (males)
Transversal wave

Pavel Shirkovkiy (CinC 2017)

Moving downwards

Modalities
Include ECG for segmentation

Breath held for 26 seconds

Signal processing
Segmented mean beats

Acceleration to displacement
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Case result 6



Backup if video fails

Signals
ECG
SCG sound (20-120 Hz)
Displacement
Velocity
Acceleration

The wave of interrest
Downwards wave
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Wave hypothesis

Wave characteristics (n=4)
Frequency: 1 to 20 Hz
Wavelength: 20 to 30 cm

Phase velocity: 1 to 2.4 m/s

Timing: Aorta open
Epicenter: xiphoid process

Direction of wave: up and 
down

Wave pattern

Blood flow
Aorta

Direction
Pulse wave velocity: 10 to 16 
m/s
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Concluding remarks

Quantified chest and abdominal surface 
movement related to cardiac activity
Identified downwards moving pulse wave
Characterized wave parameters in spatial 
domain
Indication of a lower velocity of the 
surface wave compared to pulse wave 
velocity 
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