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Analog and Digital Signals

* An analog signal is a continuous wave form that
changes smoothly over time

» A digital signal is discrete. It can have only a
limited number of defined values, often as
simple as 1 and 0
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Types of Sensors



Input
Variable—' Transducer

—D| Amplifier

Bias or
Excitation
Circuits

Digital

ADC > Data
Out

A

Power

<

Electrical Sensor Basics

Supply

I ﬁ
Digital
Control

eetimes.com



A B C D wikicomons

Free nerve endings Encapsulated

( | Peripheral processes
. =nerve ending

Cell

Sensory cell
Receptor i

Connective
tissue
capsule

e T
'“& ,-‘:":'

Peripheral processes —

- \
Sensory ganglion

@ r——@ .> Cell body

j __—Central process
Central process — Cell body Cell body

Central nervous system \
[ Fy&

Biological Sensor Basics J




Le Mouvement. 1894. Etienne-Jules Marey
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Embodied Cognition



Appropriation of our sensory and motor systems to aid hlgher Ievel reasoning
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Embodied Cognition l ’



Giving thought to embodiment when designing interactions,
leverages the full potential of our users cognitive abilities.

When designing interactions, we can include sensors and actuators,
not as just inputs and outputs of digital system,
but as an integral part of that computational system.




Anatomy of the Human Body. Henry Gray 1858
Embodiment: Sense and Perception

Exteroception Proprioception
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Anatomy of the Human Body. Henry Gray 1858
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Bend Sensors



Anatomy of the Human Body. Henry Gray 1858
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Spatial Orientation: Gyroscope, Accelerometer, Magnetometer
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Spatial Orientation: MEMS sensors
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Orientation: Magnometer,




Anatomy of the Human Body. Henry Gray 1858
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Orientation: The Eyes



Anatomy of the Human Body. Henry Gray 1858
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Orientation: The Brain



XBOX 360

Computer Vision - Hardware and software
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Computer Vision - Hardware and software




Beyond the our Proprioception
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Galvanic Skin Response



Radar: XeThru Breathing Sensor



Future Sensors



Radar: Project Soli



Yonggang Huang, a Northwestern University

Soft Sensors




DARPA Research

Transient Sensors
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Biochemical Sensors
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