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DESCRIPTION

biosignalsSOX[� KDV� EHHQ� GHVLJQHG� VSHFLˉFDOO\� WR� HQDEOH� WRS�
researchers to accelerate their research. It is a wireless system 

which acquires physiological data from miniaturized sensors placed 

on the body, showing and processing them. 

biosignalsplux integrates up to 20 miniaturized sensors for visual-

L]DWLRQ�RIˊLQH�RU�DW� UHDO� WLPH� �(0*��(&*��('$��)RUFH��$FFHOHUDWLRQ��
etc).

signal processing plugins are in constant development for the 

analysis of different biosignals. 

SPECIFICATIONS

ACQUISITION SESSION SCHEDULING
REAL-TIME CLOCK

INTERNAL MEMORY
8GB 

8 ANALOG CHANNELS
(16BIT) SAMPLING DATA RATE OF 1000Hz

SENSOR
AUTO-DETECTION

USB FAST DATA TRANSFER
GALVANIC ISOLATION

BLUETOOTH ®
CONNECTIVITY

1 DIGITAL  I / O PORT
1BIT / I   C2

VIDEO
SYNCHRONIZATION



DESCRIPTION

Conduction of action potentials through the heart generates electrical 

currents that can be picked up by electrodes placed on the skin. A 

recording of the electrical changes that accompany the heartbeat is 

called an electrocardiogram (ECG). Variations in the size and duration 

of the waves of an ECG are useful in diagnosing abnormal cardiac 

rhythms and conduction patterns.

Low-noise ECG triodes are specially designed for local differential 

placement and make ground for unobtrusive signal acquisition. Its 

state-of-the-art design maximizes the sensor performance providing 

KLJK�UHVROXWLRQ�VLJQDOV�SDUWLFXODUO\�VXLWHG�IRU�ˉQH�GHWDLO�DQDO\VLV��7KH�
ECG works mostly by detecting and amplifying the tiny electrical 

changes on the skin that are caused during the heart muscle cycle 

during each heart beat.

APPLICATIONS

7KH�PRVW�LPSRUWDQW�DSSOLFDWLRQV�RI�(&*�VHQVRU�IRFXV�RQ�ZHOOQHVV�RI�
the patient and include heart rate and stress monitoring, biometric 

YHULˉFDWLRQ�DQG�OLIH�PRQLWRULQJ��
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PUBLICATIONS
R. Chorão, J. Sousa, T. Araújo and H. Gamboa. A New Tool for the Analysis of Heart Rate 

Variability of Long Duration Records. SIGMAP 2012 : International Conference on Signal 

Processing and Multimedia Applications, Rome, Italy, 2012.

R. Simões, J. Sousa, C. Nogueira-Silva, H. Gamboa. Optimizing electrode positioning in 3-Lead 

ECG Chest Devices. Proc INSTICC 2nd International Living Usability Lab Workshop on AAL 

Latest Solutions, Trends and Applications - AAL 2012 (AAL 2012), Vilamoura, Portugal, 2012.
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DESCRIPTION

7KH�%ORRG�9ROXPH�3UHVVXUH�VHQVRU�LV�DQ�RSWLFDO�DQG�QRQ�LQYDVLYH�VHQVRU�
that measures changes in blood volume in an arterial extremity, based on 

SKRWRSOHWKLVPRJUDSK\��33*�WHFKQLTXH��

7KH�%93�VHQVRU�KDV�D�SUREH�IRU�SODFHPHQW�RQ�WKH�̄ QJHU�WKDW�FRQWDLQV�D�UHG�
OLJKW�VRXUFH�DQG�D�SKRWRGHWHFWRU��7KHVH�WZR�FRPSRQHQWV�DUH�LQ�WUDQVPLV-
VLRQ�GHWHFWLRQ�PRGH�DQG�GXH�WR�LWV�FRQˉJXUDWLRQ�DQ�LQWXLWLYH�GHWHFWLRQ�RI�
the two phases of cardiac cycle (systole and diastole) is possible.

BVP

APPLICATIONS

7KH�PRVW� FRPPRQ�DQG�XVXDO� DSSOLFDWLRQV� DUH� WKH�PHDVXUHPHQW�RI�
heart rate and heart rate variability, but it can be also used to other 

studies as evaluation of arterial resistance, elasticity of the aorta or 

even to obtain blood pressure.

2WKHU�DSSOLFDWLRQV�IRU�%93�VHQVRU�FDQ�EH�GHYHORSHG��VLQFH�LW�DOORZV�WR�
obtain vital information. For example, some sleep disorder studies 

KDYH�EHHQ�XVLQJ�%93�VHQVRUV�WR�H[WUDFW�VRPH�LPSRUWDQW�SDUDPHWHUV�WR�
detect sleep arousals.

PUBLICATIONS
H. Silva, J. Sousa, H. Gamboa. Study and evaluation of palmar blood volume pulse for heart 

rate monitoring in a multimodal framework. Proc INSTICC 2nd International Workshop on 

Computing Paradigms for Mental Health - MindCare 2012 (MINDCARE 2012), Vilamoura, 

Portugal, 2012.

A. Fé, J. Sousa, H. Gamboa. Development of a pulse oximeter and blood pressure measurement 

device. Proceedings of Biodevices - 5th International Conference on Bio-Inspired and Signal 

Processing (BIODEVICES 2012), Vilamoura, Portugal, 2012.

J. Medeiros, R. Martins, S. Palma, H. Gamboa, and M. Reis, Development of a Blood Volume 

Pulse Sensor to measure Heart Rate Variability, Proceedings of IBERSENSOR 2010, Lisbon, 

Portugal, November 2010.

J. Medeiros, R. Martins, S. Palma, H. Gamboa, and M. Reis, Blood Volume Pulse Peak Detector 

with a Double Adaptive Threshold, Proceedings of TMSi 2010, Porto, Portugal, October 2010.
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PUBLICATIONS
H. Gamboa, A. Fred, An Electrodermal Activity Phsycophysiological Model, Proceedings of 

Med-e-Tel 2007, Luxembourg, April 2007.

DESCRIPTION

(OHFWURGHUPDO�6NLQ�$FWLYLW\��('$��FDQ�EH�GHˉQHG�DV�D�WUDQVLHQW�FKDQJH�
in certain electrical properties of the skin, associated with the sweat 

gland activity and elicited by any stimulus that evokes an arousal or 

orienting response.

7KH� ('$� VHQVRU� LV� FDSDEOH� RI�PHDVXULQJ� WKH� VNLQ� DFWLYLW\�ZLWK� KLJK�
sensitivity measurement power in a miniaturized form factor. With low 

QRLVH� VLJQDO� FRQGLWLRQLQJ� DQG� DPSOLˉFDWLRQ� FLUFXLWU\��ZH� DUH� DEOH� WR�
provide accurate sensing capability and detect even the most feeble 

electrodermal skin response events.

EDA

APPLICATIONS

Some of the applications of this sensor include detection of changes 

in the attentive, cognitive and emotional states. EDA sensors were 

DOVR� XVHG� GXULQJ� (QGRVFRSLF� 7KRUDFLF� 6\PSDWKHFWRP\� �(76��
procedures as an auxiliary tool to aid the surgeon. 
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PUBLICATIONS  
T. Araújo, N. Nunes, C. Quintão, H. Gamboa. Localized electroencephalography sensor and 

detection of evoked potentials. Proc INSTICC 2nd International Workshop on Computing 

Paradigms for Mental Health - MindCare 2012 (MINDCARE 2012), Vilamoura, Portugal, 2012.

T. Araújo, N. Nunes, S. Palma and H. Gamboa, Alpha rhythm onset detector based on localized 

EEG sensor, Proceedings of ESBME & MEDICON 2010, Greece, May 2010.

DESCRIPTION

7KH� HOHFWURHQFHSKDORJUDSK\� �((*�� VHQVRU� LV� D� VPDOO� VHQVRU� FDSDEOH� RI�
performing not only the classic EEG measure, but also providing the 

SRVVLELOLW\� WR� PRQLWRU� VPDOOHU� DUHDV��:LWK� D� ELSRODU� FRQˉJXUDWLRQ�� WZR�
detection surfaces are used to detect the electrical potentials in the 

VSHFLˉF�VFDOS�UHJLRQ�ZLWK�UHVSHFW�WR�D�UHIHUHQFH�HOHFWURGH��ZKLFK�VKRXOG�
EH�SODFHG�LQ�D�UHJLRQ�RI�ORZ�PXVFXODU�DFWLYLW\��7KH�UHVXOW�LV�WKH�DPSOLˉHG�
difference between these two signals, eliminating the common unwanted 

signals detected by the surfaces.

EEG

APPLICATIONS

%UDLQ�DFWLYLW\� LQYROYHV�WUDQVIHU�RI� LQIRUPDWLRQ�DPRQJ�QHXURQV�LQ�WKH�
form of electric potentials. Real-time and localized measurements of 

the electrical activity at the scalp surface can be very useful in several 

DSSOLFDWLRQV�� VXFK�DV�HSLOHSV\��GHWHFWLRQ�DQG�FODVVLˉFDWLRQ�RI�KXPDQ�
sleep stages, brain computer interfaces, absence seizures, among 

others.
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DESCRIPTION

Muscular movement involves the action of muscles and nerves and needs a 
very small electrical current. Measuring the electrical activity in muscles and 
nerves can help finding diseases that damage muscle tissue and the cause 
of weakness or paralysis.

EMG

APPLICATIONS

Surface electromyography (sEMG) is a technique which is used in many 

clinical and biomedical applications, in areas like neurology, rehabilita-

tion, orthopeadics, ergonomics, sports, etc. It is used as a diagnostic or 

biofeedback tool to identify neuromuscular diseases allowing 

clinicians to access patients' magnitude and time patterns of muscle 

activity. Assess muscle fatigue, disorders of motor control and low-back 

pain is also possible with the EMG sensor.

Sensing isometric muscular activity, where no movement is produced, 

HQDEOHV�D�GHˉQLWLRQ�RI�FODVVHV�RI�VXEWOH�PRWLRQOHVV�JHVWXUHV�WR�FRQWURO�
interfaces without being noticed and without disrupting the surrounding 

HQYLURQPHQW��7KHVH� VLJQDOV� FDQ�EH�XVHG� WR�FRQWURO�SURVWKHWLF�GHYLFHV�
such as prosthetic hands, arms, and lower limbs or as a control signal for 

DQ�HOHFWURQLF�GHYLFH�VXFK�DV�D�PRELOH�SKRQH�RU�3'$��V(0*�UHFRUGLQJV�
may also be a suitable control signal for some interactive video games.

PUBLICATIONS  
A. Londral, N. Nunes, H. Silva, L. Azevedo. Wireless User-Computer Interface Platform for 

Mental Health Improvement through Social Inclusion. Proc INSTICC 2nd International 

Workshop on Computing Paradigms for Mental Health - MindCare 2012 (MINDCARE 2012), 

Vilamoura, Portugal, 2012.

A. Conceição, H. Gamboa, S. Palma, T. Araújo, N. Nunes, D. Marinho, A. Costa, A. Silva, H. Louro. 

Comparison between the standard average muscle activation with the use of snorkel and 

without snorkel in breaskstroke techinique, Book of Abstracts of the 7688 XIth International 

Symposium for Biomechanics and Medicine in Swimming, 59. Oslo, June, 2010.

A. Conceição, S. Palma; H. Silva, H. Gamboa and H. Louro; Electromyography in Front Crawl 

Technique - Case Study, Open Sports Science Journal, Vol. 3, No. , pp. 67 - 69, May, 2010.

J. Cabri, H. Gamboa, The use of Electromyography in Physiotherapy - Application in 

Hydrotherapy, Proceedings of EWOMS'09 European Workshop on Movement Science, 

Faculdade de Motricidade Humana, Cruz Quebrada, Portugal, June 2009.
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H. Myklebust, N. Nunes, J. Hallén, H. Gamboa. Morphological Analysis of Acceleration Signals 

in Cross-Country Skiing - Information Extraction and technique transitions detection, 

Proceedings of Biosignals - International Conference on Bio-inspired Systems and Signal 

Processing (BIOSTEC 2011), Rome, Italy, 2011.

J. Beckert, F. Silva, S. Palma, Inter-Rater Reliability of the Visual Estimation of Shoulder 

Abduction Angles and the Agreement of Measurements with an Acelerometer, Proceedings of 

ECSS2009, Oslo, Norway, June 2009.
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DESCRIPTION

7KH�WULD[LDO�DFFHOHURPHWHU�LV�EDVHG�RQ�0(06p��0LFUR�(OHFWUR�0HFKDQLFDO�
Systems) technology and has been developed for biomedical applications 

ZKHUH�FLQHPDWLF�DQG�PRWLRQ�PHDVXUHPHQWV�DUH�UHTXLUHG��7KLV�VHQVRU�FDQ�
measure accelerations relative to free fall and the model available is 

capable of detecting magnitude and direction of this same acceleration, as 

D�YHFWRU�TXDQWLW\��7KLV�UHVXOWLQJ�YHFWRU�FDQ�WKHQ�EH�XVHG�WR�VHQVH�SRVLWLRQ��
vibration, shock, fall, etc. Attaching the accelerometer to a limb for example, 

an acceleration can be measured within the dynamic range of the sensor.

7KH�WULD[LDO�DFFHOHURPHWHU�VHQVRU�SUHVHQWV�LWVHOI�UREXVW��VWDEOH��DFFXUDWH��
low cost, with a dynamic range of ±3g and due to its small size, the 

integration in the environment is very easy.

ACCEL

APPLICATIONS

Nowadays accelerometers are widely spread from areas so 

distinguished as engineering, biology, building monitoring, biomechan-

ics, etc. Even cell phones and gaming consoles have them. Vibration 

measurements, particularly in research applications and studies of 

bodynamic and biomechanic analysis are the perfect context 

FDQGLGDWHV�WR�XVH�RXU�FRPSDFW�0(06p�WULD[LDO�DFFHOHURPHWHUV�

7ULD[LDO�DFFHOHURPHWHU�VHQVRUV�DUH�GHVLJQHG�IRU�DSSOLFDWLRQV�LQYROYLQJ�
continuous or intermittent accelerometry readings in patients. 

Depending on the application it may require an acquisition system 

with up to 3 available analog ports in order to use the full measure-

ment functionalities. For biaxial and uniaxial applications this same 

sensor can be used.
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The sensor is capable of performing electromyography (EMG) measurements 
that uses bipolar surface electrodes and monitors the muscle activation, as 
opposed to the activity of only a few fibres as observed using a intramuscular 
EMG. This technique is used for evaluation and recording of the electrical 
activity produced by muscles in a number of settings. For example, in a 
physiotherapy session, muscle activation is monitored using surface EMG 
and patients have an acoustic or visual stimulus to help them know when 
they are activating the muscle (biofeedback).



PUBLICATIONS  
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DESCRIPTION

Respiration signals are directly or indirectly related to the lungs’ volumes 

along each breath. Indirect measures of respiration can be taken by using 

RXU�UHVSLUDWLRQ�VHQVRU�ZKLFK�LQWHJUDWHV�D�3LH]R�)LOP�7HFKQRORJ\��39')��
VHQVRU��7KLV�VHQVRU�PHDVXUHV�WKH�OHQJWK�FKDQJHV�UHODWHG�WR�WKH�DEGRPLQDO�
and thoracic movements obtaining a respiration signal with high 

sensitivity and low noise where respiratory cycles can be observed.

RESP

APPLICATIONS

Some of the applications of this sensor include thoracic cavity 

displacement measurement and respiratory cycle’s observation.  Diagnos-

ing sleep disorders, such as sleep apnea, characterized by pauses in 

breathing or abnormally low breathing during sleep, is also an 

application. Also use the respiratory monitoring in athletes to determine 

ventilation levels and study the relation with their performance. 

TEMP

45

40

35

30

25

20

0

time (s)

am
pl

itu
de

 (º
C)

DESCRIPTION

Surface skin temperature is an indicative way of assessing the human 

ERG\� WHPSHUDWXUH�� 7KH� 7HPS� VHQVRU� LV� DQ� 17&� VHQVRU�� GHYHORSHG� IRU�
biomedical applications and meant to be used on a range of temperatures 

between 0 ºC to 50 ºC, being robust, accurate and providing fast response. 

APPLICATIONS

7KLV� VHQVRU� HQDEOHV� SUHFLVH� WHPSHUDWXUH� PHDVXUHPHQWV� LQ� WKH� VNLQ�
surface. It can be used for applications involving continuous or 

LQWHUPLWWHQW�WHPSHUDWXUH�UHDGLQJV�LQ�SDWLHQWV��7KH�UHSHDWDELOLW\�DQG�IDVW�
response is essential not only to intermittent temperature measurements 

associated with oral and rectal fever, but also with continuous monitoring 

which is often necessary during induced hypothermia, general anesthesia, 

or while employed in the care of newborn and premature babies. 

PRESS

DESCRIPTION

7KH press sensor is a very thin sensor that is capable of measuring the 

force applied to it. 7he sensing area of the sensor can be round or 

square and the sensor can be calibrated to respond with more or less 

sensibility to the loads that are applied.  7KH range of the sensor can go 

from 0 to 450 kg, depending on the model.

APPLICATIONS

7KLV sensor can be used to detect and measure relative changes in the 

force applied.  It can be used to detect contact or touch and activate a 

trigger to control a different signal, cellphone or computer applicati -

ons. When properly calibrated can measure force quantitatively.
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DESCRIPTION

7KH�DQJOH��$1*��VHQVRU�LV�XVHG�WR�PHDVXUH�MRLQW�PRYHPHQW�LQ�PXOWLSOH�
SODQ��ZLWKRXW�KLQGHULQJ�WKH�DFWXDO�PRYHPHQW�RI�WKH�MRLQW���,W�LV�D�GXDO�D[LV�
goniometer that allows the monitorization of angles in two different plans, 

E\�SODFLQJ�WKH�WZR�HQG�EORFNV�RI�WKH�VHQVRU�DFURVV�WKH�MRLQW�LQ�PRYHPHQW�
and measuring the angle between these blocks. 

APPLICATIONS

7KLV� VHQVRU� DOORZV� UHDO� WLPH� DQJOH� YDULDWLRQ� DQDO\VLV� LQ� D� WZR�
dimensional space during the activity of the user. A possible 

application is for postural evaluation during normal daily activities or 

work practice. In physical theraphy it can be used to measure the range 

of motion and assess accurately the progress through time. 
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