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Instrumentation = “Smart . . . ”

Smart Objects?
• Smart . . . Home / Office / Building
• Smart . . . Watches
• Smart . . . Shirt
• Smart . . . Lights

Smart objects properties:1

• Awareness

⇐= Instrumentation

• Representation
• Interaction

1https://en.wikipedia.org/wiki/Smart_objects
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Why instrumentation?

• ⇑ reliability ⇓ cost
• New business models

–rental jet engines, remote coaching
• Customization

–Taser’s “smart-weapon”
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Instrumentation drives new insights

3He images of distribution of ventilation in two COPD patients2.

2Kirby et al, Radiology 261.1 (2011): 283–292
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Instrumentation used to be expensive

1990 My final year undergrad project.
We used a 3-axis accelerometer for a µgravity application
$̃10k

2017 3-axis accelerometer.
$0.67 6

?

3 mm

-� 3 mm2017 Most of you are carring at least one
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Example #1:
Mobility Trainer

Bungee Mobility Trainer (Neurogym Technologies)3

3http://neurogymtech.com/wp-content/uploads/BungeeMobilityTrainer_ProductSheet_UpdatedAddress_WEB.pdf
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Example #2: Electrical Imaging

Electrical
Impedance
Tomography

10-day old healthy
baby with EIT
electrodes

Source:
eidors3d.sf.net/data_contrib/if-
neonate-spontaneous
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Medical Applications of EIT

• Monitoring Mechanical Ventilation:
Overdistension

Collapse

15 hPa 30 hPa

35 hPa 20 hPa

• Right heart (pulmonary arterial) Pressure
• Breathing in newborns

Birth
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Instrumentation’s challenge . . . analysis

• Information = Data + Interpretation

• Real world challenges:
• Isolate relevant features

• Reject “other stuff” which we’re not interested in

• Data errors

• Permanence – are features stable over time?

• Active deception
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Data Quality

Depth Sounder – with analog and digital guages

Problem: With complex algorithms we can get pretty pictures,
even when they are irrelevant.
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Idea #1: Data quality measures using consistency
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Images and data quality metric for each stage of the protocol
A: EIT images B: Calculated data quality.

Biomedical instrumentation . . . , Andy Adler, 2017/05/05 11 / 14



Idea #2: Community

⇒

We need
• Open Data
• Open source analysis
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For EIT . . .
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