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Description

Passive infrared (PIR)

Measures changes in

Optical cameras

Analyzes imagery

Active infrared
(LIDAR, ToF)

Measures infrared light

Microwave
(10 GHz or 24 GHz)

Discrete components

TI mmWave

Tl single-chip radar

infrared lightin order to  to determine people ToF assembled to create sensor provides range,
detect motion movement and behavior a radar for motion velocity and angle
detection information about
objects
Pros v~ Simple, low-power v/ Algorithms applied v/ High angular v/ High sensitivity to v/ High sensitivity to
consumption for variety of resolution provides a motion (breathing, motion (breathing,
applications rich data set, similar typing) typing)
to cameras
v/ Video for recording v/ Extended range v~ On-chip processing
and monitoring (+50 m) for single-
chip tracking,
v Insensitive to classification
weather, changing
environments v/ Extended range
(+50 m)

v Insensitive to
weather, changing
environments

Cons X Low sensitivity to X False detection X Limited range inthe | X Hardware and X Lower angular

fine motion

from shadows,
occlusion, day/night,

presence of sunlight
(5-10m)

software design
and integration

resolution than
cameras or active

X False detection environment complexity infrared
outdoors from X Complex software
sunlight, temperature = 3% Complex software and processing X No position
and processing requirements information

X Limited range, no
position or distance
information

requirements

X No position/range
information

X Privacy
considerations
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X Large form factor
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Short-range configuration

Hardware/EVM

Field of view (antenna-dependent)

Long-range configuration
IWR1642 EVM

120 degrees horizontal, 30 degrees vertical

Maximum range 14m
Range resolution 4.8cm 12cm
Maximum velocity 517 mps 5.25 mps
Velocity resolution 0.082 mps 0.082 mps

Algorithms used

System power

Performance metrics
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Static clutter removal, group tracking
~2W

Tracking accuracy of >93%
Counting density of 3 persons per square meter
Maximum count of 20 persons
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Front end DSP(C674x) | ARM

Cortex R4F

Range Capon beam Object Doppler Group
m processing former detection estimation [ji@ tracker
) ) Clutter removal
1D Windowing Range-azimuth Localization,
1D FFT Heat-maj CFAR tracking
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