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(C]ﬂl[ilt (j Project Highlights and Key Outcomes

Certified unit: RaSS National La

Scope: Full radar

Hardware ptpette

* Tested two different transmitting

g antennas (g@%ﬁ Target Tracking & Estimation

* Tested HB10O as an interfering  CFAR detection in the range-Doppler

source domain

 Direction of Arrival (DoA) estimation

Data Interfaces « Track association in range-angle (and

« Implemented data acquisition over time) domain

TCP/IP @ * Velocity and angle monitoring over time
* Python-based GUI for acquisition,

and live visualization Signal Processing
 MATLAB-based GUI for replay, * Clutter cancellation
orocessing, and video * Anqgular cancellation
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cmnit (j Indoor test hardware setup .. i=/

Data link e
Control link <
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Scene

Raspberry Pl

Radar setup Data processing
and data acquisition and display
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cinit (=) Indoor test

First setup Turntable test SRS hterference test
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cnit (=) Indoor test (2) &)

Range,
angle and
velocity
information
about the
active track

1

Range-Doppler Map with single target detection and Range-Angle
plot
(live acquisition, processing and plotting, DOA with two digital
channels)



cinit () Indoor test (3) (=

) .
Set weights on ' : Range-Azimuth Polar Plot
the hardware Acqmre data (Beam steering using eight elements,

requires writing back the weights on
the Phaser)
Process and Live Azimuth-Range Map (Polar, Analog Steering) 5

\__ For N angular display y

step

Scanning 90° — 90° 80 = -90.0°
o

30 330° 10
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Beam ste_ering MATLAB Every plot update correspond to a full angular
animation L
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CIn [Ut ( j Outdoor test hardware setup ., §=/

Data link
Control link <
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Scene

Raspberry Pl

Radar setup Data processing
and data acquisition and display
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cnlt (z) oOutdoor data acquisition - Session 1 ),

X 1508001 7

Certified unit: RaSS National La

* The enhanced
directivity of the
current antenna
decreased power
leakage onto the RX
antenna

> Using a horn
antenna* on the
transmitting side
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) Outdoor data acquisition - session 1

Francesco is
holding a
corner reflector,
while Bhaskar is

The corner reflector is not visible in the Range- driving the

Doppler map because clutter suppression has been scooter in front
applied. of the radar.
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8 Radar Processing
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No clutter suppression applied.

quisition - session 1

e —

(STEM CEg,

Most likely reflection from
the ground in front of the
radar.




(-) Lutdoor data acquisition - session 1 o
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Certified unit: RaSS National La
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cnit ‘..) outdoor data acq(zl)smon - Session 1

8 Radar Processing = (] *

Most likely reflection from
the ground in front of the
radar.

The corner reflector
is not visible
anymore!

Null steering in the corner reflector direction.
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The RD Map is
scaled on a

Placing a null in the corner . frame-by-frame
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JO00r data acqulisition - oession ;

The RD Map is
scaled on a
. frame-by-frame
e e basis using the
[ " ' current
maximum
value

rControks.
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o
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Video:

Range [m]
= &

=
Velocity [m/s]
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w

-]
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- Angle over Time :
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J Outdoor data acquisition - Session 2
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JO00r data acqulisition - oession P

The RD Map is
scaled on a

Placing a null in the corner frame-by-frame
direction [ ] [ ] [ [ ]

Velocity over Time

basis using the
current
maximum
value
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B e e A vl o > The RD Map is
LN scaled on a
-Convos frame-by-frame

Velocity over Time . '
- | basis using the
current
maximum
value

Certified unit: RaSS National La

Radar MAT:

=]

"
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| Step > @ Loop Range-Angle Traces
Angle over Time

Status: loaded video GX818342(1).mp4 15° 0 -15"
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14
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Radar MAT:

Video:

PLAYBACK

Play I Stop
| 'S

L
I Step > B Loop

Status: loaded video otto
{online-video-cutter.com).mpd (1381

Lammar & W0 E Lneh

PROCESSING

Range Max [m]:
22

& No Nulling

Null angle
[deg]:

& MTI

CFAR Pfa:
B.8001
Gd/Tr (r,d): [
5,15;5,15

VIDED OPTIONS

Video speed [x]:
P [x] 6
Video t® [s]:
[=] [ o

JOOor data acquisition -
recordings

Range [m]

Velocity over Time

Velocity [m/s]

i}
Velocity [m/s]

Angle over Time

Ground-truth video

0.015 0.02
Time [s]
Range=Angle Traces
o

15

0,025

Certified unit: RaSS National La

The RD Map is
scaled on a
frame-by-frame
basis using the
current
maximum
value




(C][][[Ut (j Conclusions & Lessons Learned o i%/

(from acquisition to tracking), including remote data acquisition.

« Hands-On Learning: gained experience in integration, debugging, and tool-building (Python
& MATLAB GUIs).

« Radar Know-How: strengthened understanding of radar signal processing (CFAR, DoA, clutter
cancellation).

- Broader Takeaway: the challenge was both practically productive and educationally
rewarding, bridging theory with real-world radar experimentation.

This challenge provided a unique opportunity to experiment directly, which is crucial

for building true expertise.

=Training Future Experts: Affordable, hands-on access to radar hardware is essential. Unlike

simulations or pre-recorded datasets, this experience let us work with real signals and face
practical, real-world challenges. ...and we had fun driving the scooter /.
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cinit () Thank you! (=)

T 1509001 %
Certified unit: RaSS National La

GitHub Repo

T ._ _
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Certified unit: RaSS National La
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