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Introduction 

 Specifications of the used radar technology 

 

 Use case 1: respiration monitoring with line-of-sight 

 

 Use case 2: respiration monitoring through wooden panel 

 

 Use case 3: detection and tracking of people 

 

 Use case 4: 360 degree view with 4 radar units 

 

 Summary 



3 30/03/2016 3 

Radar overview 

 Principle of operation:  Frequency modulated continuous-wave (FMCW) 

 Center frequency:   24.125 GHz 

 Bandwidth:    250 MHz 

 Detection range:   0 - 50 m (depends on the target RCS) 

 Antenna beamwidth:   ± 45o (i.e. detection angle) 

 Radial resolution:   ~ 60 cm 

 Power consumption:   1 - 2 W 

 Weight:    < 0.1 kg 

 Size:     11 cm x 6 cm x 2 cm 

 Multiple target detection:  yes 

 Moving target detection:  yes 
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Radar hardware – 24 GHz prototype unit 

Planar wide angle antennas (± 45
o
) 

Radar chip 
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Analog hardware – simplified schematic 
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Digital hardware – simplified schematic 
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Radar software 

 Radar is running on PIC32 microprosessor core 

 

 Algorithms implemented using C programming language 

 

 Signal conditioning with averaging of different channels and over 

several chirps (frequency sweeps) 

 

 Target detection using classic Constant false alarm rate (CFAR) 

algorithm 

 

 Target tracking is implemented using Kalman filter algorithm 
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Use case 1: respiration monitoring with line-of-

sight 

 
 Empty room mean square phase difference = 0.0007 (deg2) 

 

 Signal-to-noise ratio of breathing person vs empty room = 350 

 

 Signal-to-noise ratio of breathing vs nonbreathing person = 40  
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Use case 2: respiration monitoring through 

wooden panel 

 
 Empty room mean square phase difference = 0.0007 (deg2) 

 

 Signal-to-noise ratio of breathing person vs empty room = 130 

 

 Signal-to-noise ratio of breathing vs nonbreathing person = 15  
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Use case 3: detection and tracking of people 

 

 Humans can be detected and tracked by the radar approximately 

30 meter away 
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Use case 4: 360 degree view with 4 radar units 
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Summary 

 Detection of a breathing person in a closed space can be done 

with very high probability 

 

 Detection can be done even if the person is not in the direct line 

of sight of the radar system 

 

 Radar can detect and track human size targets approximately 30 

meters away 
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Main electrical characteristics

Maximum absolute RF power: 12 dBm (typically around 8 dBm).

Frequency range: Nominal 24-24.25 GHz (ISM band). Radar chip supports larger band for laboratory

experiments.

DC power: DC power delivered by standard USB2 connector. Maximum current consumption less

than 500 mA.

PC Program

Graphical User Interface: Delivered with the radar hardware. Enables the programming of the radar

system PLL circuit, as well as tuning of certain other parameters such as averaging and data output

formats.

Interface

Interface between radar hardware and computer: Standard USB cable. Delivers power to the device

and operates as a data link.

Schedule

The radar system will be delivered within 8 weeks from the order.


