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Estimation of Ego-Position Using
Frequency-Modulated Continuous Wave Radar Sensor Data
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Abstract

To map the surrounding environment using a radar sensor, both radar detection results and robot’s motion information are required.
In general, an additional inertial sensor is required to acquire motion information of the robot. In this study, a method for estimating
a robot’s ego position from radar detection results without the aid of other sensors is developed. First, the absolute positions of the
detected targets are determined by comparing the radar detection results in two consecutive frames. Next, the position of the robot in
the new frame is estimated based on the positions of the identified targets. Finally, the position of the robot obtained from the inertial
sensor is compared with the position estimated by the proposed method, and the average position estimation error is found to be less
than 0.33 m.
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Table 1. Specifications of the FMCW radar sensor.

System parameter Value
Center frequency 62 GHz

Bandwidth 3 GHz
Chirp duration 150 us

Total number of chirps 128

The number of time samples per chirp 256

The number of receiving antenna elements 4

Transmission cycle 50 ms
Transmission power 10 dBm
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(b) Accumulated detection results
using an inertial sensor
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Fig. 1. Target detection result in an indoor environment.
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(a) Accumulated detection results in the 1st frame
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o (b) Accumulated detection results in the 2nd frame
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Fig. 2. Object detection results in two consecutive frames.
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(a) Clustered points in the 1st frame
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(b) Clustered points in the 2nd frame
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Fig. 3. Results of applying the DBSCAN algorithm to the
object detection results in each frame.
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~ Accumulated detection results (Inertial sensor)
- Accumulated detection results (Proposed)

+  Ego-position (Proposed)

O Ego-position (Inertial sensor)

y-distance (m)

Fxro E*o * o

ot #

5 4

&
N

@) 958 F ZaAgolM BA 9A A%E AAA 2L W)
(No=0)
(a) Using non-overlapping detection results (Ny=0)
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(b) Using overlapping detection results (Ng=15)
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Fig. 4. Estimation of robot’s ego-position and the mapping

result.
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Table 2. Average position estimation error according to /v,

N, Average position estimation error (m)
0 0.5
10 0.41
15 0.33
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