
EE-511 Sensors in medical instrumentation

Chapter 5 – SpO2 and NIRS (continued)

5.1 Photoplethysmography

5.1.1 PPG signal

5.1.2 Optical heart rate monitoring (oHRM)

5.1.3 Ambient light

5.1.4 Volume clamp blood pressure

5.1.5 Optical blood pressure monitoring (oBPM®)

5.1.6 Pulse oximetry (SpO2)

5.2 Near infrared spectroscopy (NIRS)

5.2.1 Basic NIRS

5.2.2 Differential NIRS
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5.1.6 SpO2

SaO2 �
HbO2

Hb � HbO2
· 100%

aorta

HbO2: oxyhemoglobin (red)

Hb: deoxyhemoglobin (‘blue’)
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5.1.6 SpO2 (continued)
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5.1.6 SpO2 (continued) ratio of ratios

� �

�


��



Olivier Chételat  |  Page 6

6.1.6 SpO2 (continued)
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5.1.6 SpO2 (continued) circuit
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5.2.1 Basic NIRS

• near infrared range: 690–850 nm

• StO2 (tissue oxygen saturation)

• StO2 = [HbO2] / ([Hb]+[HbO2])

• regional oxygenation

• brain, muscle, etc.

usage
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5.2.1 Basic NIRS (continued)

• pulsatility of SpO2 replaced by shallow detector 1

• Beer-Lambert law more difficult to justify

principle
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5.2.2 Differential NIRS

Basic NIRS Differential NIRS
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5.2.2 Differential NIRS (continued)
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5.2.2 Differential NIRS (continued)


