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» Modular RF front end
* Analog Devices 24 GHz chipset
* 2 Tx and 4 analog Rx channels plus MIMO

» Signal processing
* Raw data sampling and digital postprocessing

Rx Chip (1) AD8285: 4 Ch (1) ADSP-BF70 or
ADF5904 ADAR7251: 4 Ch (1) ADSP-2147x (DSP)
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Tx Chip (1) PLL (1)
ADF5901 ADF4159/ADF4158
RF Board ADSP-BF707 EZ-KIT® PC
> Target
Rx = AFE Identification
% ADF5904 »| ADAR7251 Parallel ADSP-BF707 and Visualization

Four Rx SPI
Antennas Python
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» Software and hardware
« Standardized command interface, GUI
* Real-time signal processing on Blackfin DSP
* USB 2.0 interface
* Data rates up to 1.2 MSPS per IF channel, MIMO processing
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Range Resolution AR = M: FFT points for range determination
2 xAB N: FFT points for velocity determination
. . A Ton (dwell time): time of transmit antenna is working

Velocity Resolution AV = Tors: time of transmit antenna is not transmitting

2xNx RTIME Ryue: total (up + down) time for each ramp
D: width of antenna receive array

A: transmitted wavelength

A
Angle Resolution AO = D
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Multichannel

Baseband Data 2x 1D-FFT

(2 to 8 Channels)
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Beamforming | CFAR-Based Detection |—#

» 2D FFT: transformation to frequency domain for range/velocity estimation

* Windowing to shape the signal and reduce spectral leakage

* Performed as 1D FFT on the rows followed by a 1D FFT on the columns

» Beamforming: estimation of angular position

* Calculate the magnitude and phase based on the antennae array
* Complex dot product for all the channels in each direction of the beam

» CFAR: detection of target against clutter (noise)
* Separate the signal from the background clutter
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