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I. I NTRODUCTION
In recent years, our research group has developed state of
the art 3D sonar sensors [1]–[3] which use a low-cost MEMS
microphone array for real-time acoustic imaging in air. Using
this sensor, various robotic applications have been developed
[2], including obstacle avoidance and corridor following and
SLAM [1]. The developed sensor is capable of localizing an
arbitrary number of reflectors, and generates 2D (range versus
azimuth) or 3D (range versus azimuth and elevation) acoustic
images of the environment by emitting a broadband, spatially
omnidirectional acoustic emission. This emission is reflected
back by the environment to the microphone array. Using array
beamforming algorithms an acoustic image of the environment
is created, which subsequently can be either visualized or used
in various control algorithms. The overview of the developed
sensor array can be seen in figure 1.

demonstration is a video of robot navigation using only the
sonar sensor, similar to the video which accompanies our paper
on acoustic flow-based corridor following [2]. Non-functional
sonar prototypes will also be available at the demonstration
booth to clarify the internal workings of the sensor.
III. V ISITOR E XPERIENCE
The visitors can interact with the demonstration setup in
several ways. The first way of interacting is with the acoustic
2D camera, which shows the position of the users in front
of the sonar sensor. The visualization of the acoustic image
shows the energy-distribution of the reflections, indicating the
position of the users. The second way of interacting with the
setup is by manipulating the ball which is to be tracked by
the sonar sensor. The ball is mounted on a pole with fishing
line, which can be held in front of the sensor and is tracked
by the pan/tilt unit.

II. D EMONSTRATION S ETUP
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During the demonstration we will showcase several applications of the developed sonar sensor. The first demonstration is
real-time 2D acoustic imaging (similar to the image in figure
1, panel d). The image is updated at 5-10Hz, and shows the
position of the visitors in front of the sensor. The second
demonstration is 3D tracking of an object in front of the
sonar sensor. A sonar is mounted on a mechanized pan/tilt
unit (FLIR PTU46D). The sonar sensor measures the position
of a ball in a window around a predefined range (e.g. 1.5m),
and tracks the ball in azimuth and elevation. The position
of the pan/tilt unit is adapted to track the ball. The final
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Fig. 1. Overview of the sensor to be showcased on the conference. Panel a) shows the coordinate system attached to the sensor. Panel b) shows the current
hardware prototype, with a single emitter and an array of 32 MEMS microphones. Panel c) shows an exemplary 2D acoustic image of an office scene, and
panel d) shows the current prototype in it’s case, as to be demonstrated on the conference.

