
Biomedical Signals 

• Biomedical signals are those signals 
(phenomenon that conveys information) 
which are used primarily for extracting 
information on a biological system under 
investigation.





Source of Biomedical Signals

• Bioelectric Signals

• Bioacoustics Signals

• Biomechanical Signals

• Biochemical Signals

• Biomagnetic Signals

• Bio-optical Signals

• Bio-impedance Signals
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Bioelectric signals and their 

characteristicsBiolelectric signal Frequency range 
(Hz)

Voltage range (µV) Electrodes used Origin 

Electrocardiogram 0.05 to 100 10 to 5000 covers 
fetal range

Surface electrodes 
are used with jelly,
paste or cream. 
Needle electrode 
are less noisy

Heart muscles

Electroencephalogr
am

0.1 to 100 2 to 200 Surface and needle 
electrode

Neuronal activity of 
the brain

Cerebral potentials
(intracranially
recorded)

Pulse duration 
0.6ms to 0.1s

10 to 100000 Deep needle 
electrodes

Cerebrum of the 
brain

Electromyogram 5 to 2000 20 to 5000 Surface or needle 
electrodes

Skin muscles

Electrogastrogram 0.05 – 0.2 10 – 350 Surface electrodes Peristaltic 
movements of the 
gastrointestinal 
tract

Electroretinogram 0.01 to 200 0.5 – 1000 Corneal electrodes Retina of the eye

Electrooculogram 0.1 to 100 10 to 3500 Miniature surface 
electrodes

Corneal-retinal 
potential variations



Basic Instrumentation System



Generalized Medical 

instrumentation System


















