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Abstract

Event-based vision, as realized by bio-inspired Dynamic
Vision Sensors (DVS), is gaining more and more popular-
ity due to its advantages of high temporal resolution, wide
dynamic range and power efficiency at the same time. Po-
tential applications include surveillance, robotics, and au-
tonomous navigation under uncontrolled environment con-
ditions. In this paper, we deal with event-based vision for
3D reconstruction of dynamic scene content by using two
stationary DVS in a stereo configuration. We focus on a
cooperative stereo approach and suggest an improvement
over a previously published algorithm that reduces the mea-
sured mean error by over 50 percent. An available ground
truth data set for stereo event data is utilized to analyze the
algorithm’s sensitivity to parameter variation and for com-
parison with competing techniques.

1. Introduction

Recently, bio-inspired Dynamic Vision Sensors (DVS)
[L8, 22]] have gained a lot of recognition, mainly due to
their advantages over clocked (frame-based) cameras such
as high-temporal resolution, wide dynamic range and low
power consumption. These features make them perfectly
suitable for new trends in robotics, such as high-speed mo-
tion analysis and tracking or autonomous navigation in un-
controlled environments. Exciting directions are opening
now in event-based vision related to both novel sensor types
(e.g. [2]] [4]) as well as advanced processing of event data.
This includes, for instance, advances in panoramic 3D vi-
sion [25| [12], retrieving information from moving hand-
held cameras for Simultaneous Localisation and Mapping
(SLAM) [29] or camera pose estimation [[13}[10]].

Dynamic Vision Sensors differ from conventional sen-
sors in their construction with respect to pixel circuits and
chip architecture. The read-out of the pixel information is
initiated by the pixel itself, by firing an event upon a de-
tected relative change in light intensity. An event is defined
by the spatial location and the time of its occurrence. Events
can either be negative (off-event) or positive (on-event), de-
pending on the polarity of the change of illumination over a
period of time. Assuming a fixed DVS pose, the amount of
delivered data is significantly reduced because only changes
in the scene are detected.

While Dynamic Vision Sensors offer numerous advan-
tages, they also introduce several challenges to the way the
data have to be processed afterwards. Most of the well-
established computer vision algorithms operate on pixels’
values within images, therefore they cannot be explicitly ap-
plied to the stream of events. Moreover, a Dynamic Vision
Sensor performs feature extraction on the pixel circuit level.
Although this proves to be very efficient, it also can produce
some amount of erroneous data (noise). Hence, event-based
algorithms need to compensate for the limited information
from the sensor by more sophisticated processing and re-
construction algorithms. Nonetheless, at the same time it
is important to minimise the complexity and processing re-
quirements.

In this paper we are tackling the task of 3D stereo re-
construction from a static stereo DVS setup (Figure [Ta).
We use a stereo Asynchronous Time-based Image Sensor
(ATIS) [22], which has a spatial resolution of 304 <240 pix-
els, a temporal resolution of up to 10ns, and a dynamic
range of 143dB. An example of data captured with our
stereo sensor setup is shown in Figure A sequence of
frames captured by conventional camera output is compared
with the image representation of the event data (events ac-
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