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Motivation

Why Image Segmentation on Automotive
Radar Imagery?

Segment image and
classify the surfaces
and objects

A

Identify the
passable region
Autonomous path
planning and
obstacle avoidance

The development of automotive

radar allows high resolution and

high sensitivity automotive radar
imagery

v

Achieve the full deep scene
reconstruction similar to
optical imagery
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different beamforming method?
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Why universal Image Segmentation on
Automotive Radar Imagery?

The radar segmentation framework has been proposed and
implemented on mechanically steering FMCW radar

Q1: Whether the proposed
method can be applied on the
radar imagery produced with

Q2: What kind of change do we
need to do for achieving the
transfer learning on the other
data format?

Learn the universality of the developed framework by
applying to another kind of high-resolution automotive
radar map
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Datasets — PolaRAD-79 and MIMO-DBS

The characteristic parameters of radar systems.

INRAS Radarlog |PolaRAD-79
Bandwidth 1 GHz 5 GHz
Start frequenc 76 GHz 76 GHz

_ Mechanical
Mode of operation RYILY[e steer EMCW

14.4 dBi 30 dBi
14.4 dBi 30 dBi
10 dBm 13 dBm

Range resolution 15 cm 3 cm
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MIMO setup

MIMO map I

MIMO-DBS map I

(a) the original MIMO map
(b) the radar map after DBS

(¢) the corresponding optical imag
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Distribution Feature Comparison
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Distribution Feature Parameter Compensation

The parameter,shifl pIoGSHMSMNG_G_

Def|n|t|on of Weibull distribution
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Conclusion:

» MGD classifier is universal to multiple types of high-resolution automotive radar maps with return,power distribution

scaling in the pre-processing stage.
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» The trained dataset on one radar beamformer can be applied directly to the others
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How to Implement the Universal Image
Segmentation Framework?

7 .
: « Grass « Grass \
The block diagram of the universal image segmentatlon - i
MGD classifier established by distribution PN Feature parameter
features of PolaRAD data extraction
V- = MGD peak of grass MGD peak of grass N
o . Pre-processing: Return I 5 10 15 20 25 ‘ 5 10 15 20 25 e
Input: H%gh-resolutlon power shift and ROIs produced b,y I Weibull k parameter Weibull k parameter '
automotive radar map B Canny-edge detection | ..
calibration i ( a) (b)
- I
. . B-scope map with - :
Output: Segmented Label the remaining pe b e Color-coded background: surface plot of the pdfs of 2D MGD |
: €= labeled higher power -
automotive radar map

-+ Yellow and green dots: scattered feature points obtainea

'+ The MGD region classifier is obtained by the manually i POlaRAD-79 (a) and MIMO-DBS (b).

labeled Polarad-79 data. The detailed equations are "Observation' e
| given in the paper for reference. |> Both dataset approaches to the MGD peaks ofiilil
'« The input is the MIMO-DBS radar map. I corresponding area class.

. The only changed procedure is the pre-processing

T _ _ ,,> The MGD classifier can accurately descrlb
stage, which is with added power shift operation stated
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Discussion on the confusions in the results:

» Region Ain (b3) and Region D in (d3) can be improved by optimizing the pre-segmentation and using
frame-to-frame tracking of regions

» Region C in (c3) is caused by the deviation of velocity estimation between the left

used for DBS and can be improved by involving the velocity compensati

when the vehicle is cornering.

Radar 2022, International Conference on Radar Systems 24 - 27 October 2022, Edinburgh, UK



Conclusions

« Propose the universal segmentation framework for high-resolution automotive radar imagery.
« The universality is estimated and discussed from two aspects:
1) the analysis of the distribution features of different high-resolution radar imagery;
2) the feasibility of implementing the framework developed based on the PolaRAD-79 data
on the MIMO-DBS maps
« The transfer of the segmentation framework is possible between differently generated high
resolution automotive radar imagery by simply scaling the return power.
« The MGD classifier developed on one manually labelled training dataset can successfully he

applied to another radar data without the necessity to repeat the tedious labelling process.
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Thanks for your attention!
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