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EE 795
Lecture 7

Measurement of Biopotentials
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Aspects of Measurement

• General Instrumentation
• Transducers (Electrodes)
• General Recording Situation
• Sources of Noise and Solutions
• Effects of electrode size, spacing and 

orientation
• Digitization of Signals
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Characteristics of Biopotential
Signals

• Determined by size of bioelectric generator
• Determined by distance and orientation of 

bioelectric generator to recording 
electrode(s)

• Determined by size and properties of 
electrode(s)
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Space Charge Region
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Needle Electrode Connections
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Conditions of Measurement

• Biopotential signals are low amplitude 
(<1μv – 25 mv)

• Biopotential signals are low bandwidth (d.c. 
– 15 kHz)

• Body is volume conductor (specificity of 
signal source)

• Noise is high in bandwidth of biopotential
signal (60 Hz: 30 mV on skin)
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Sources of 60 Hz
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Effects of Electrode Impedance Mismatch
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Mismatch Cont’d and Motion Artifact
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Effects of Electrode Size
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Effects of Electrode Spacing
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Common Mode Electrophysio;logical Signals 
(cont’d)

Effect of Electrode Orientation to Generator 
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Analog to Digital (Sampling)
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Signal Sampling
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Signal Sampling (cont’d)
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Signal Sampling (cont’d)



33

Signal Sampling (cont’d)
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Signal Reconstruction
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Aliasing
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