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ABSTRACT

Multiplexing and Hybrid Imaging Algorithms of

Color Neuromorphic Events

Ma Yi (Computer Software and Theory)
Directed by Liu Tian

ABSTRACT

Event cameras have achieved better imaging results than conventional cameras under
many challenging imaging conditions such as high speed or high dynamic range due to their
novel imaging principles. However, they are not without their limitations, such as relatively
low spatial resolution, high noise levels, and the absence of absolute radiance values. Integrat-
ing the advantages of event signals and conventional images to compensate for each other’s
limitations and achieve high-quality imaging beyond the capabilities of either is the goal of hy-
brid imaging with event cameras and conventional cameras. However, despite the widespread
use of color digital cameras, most event cameras are monochrome and do not record color in-
formation. As aresult, current research on event signal processing, event visual signal analysis,
and hybrid imaging algorithms with conventional images primarily focuses on the processing
and utilization of monochrome event signals.

Color digital images are typically stored in the RGB format. To capture RGB color im-
ages, most image sensors employ multiplexing methods. The prevalent approach involves
spatial multiplexing, where the sensor is divided into spatial regions, each collecting radiance
information of different colors. These color information from different regions are then inte-
grated using algorithms to form a complete three-channel image. Alternatively, some practices
utilize temporal multiplexing, capturing images of each color channel sequentially through
multiple shots to form a color image of the scene. Currently, there are color event cameras
available in the market with Bayer filter arrays. However, the lack of imaging algorithms that
can effectively utilize color events remains a challenge. Additionally, the spatial multiplexing
imaging method leads to spatial detail loss in color event signals, which cannot be ignored.
Therefore, research on methods for multiplexing color event signals, processing algorithms,
and utilizing color event signals to hybrid with color conventional images for imaging is of

paramount importance.
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This paper focuses on the multiplexing methods and hybrid imaging algorithms of color
event signals, and accomplishes three tasks: a dataset of color event signals for temporal mul-
tiplexing imaging, an algorithm for restoring color event signals with spatial multiplexing, and
a hybrid imaging method for color event signals and conventional images. The innovations
and contributions of this paper are as follows:

1. To obtain real captured color event datasets and avoid the gap between simulated out-
put data and real data, this paper designs and constructs a “display-filter-event camera”
imaging system, using temporal multiplexing to achieve synchronous recording of mo-
saic events and full-size color events, avoiding loss of signal in the spatial dimension;

2. To achieve quality improvement of color event signals with spatial multiplexing, this
paper designs a neural network model to establish a mapping relationship between mo-
saic events and full-size color events, achieving accurate de-mosaicing processing of
color event signals;

3. To achieve color-accurate hybrid imaging, this paper presents a color event-based im-
age deblurring model. On the one hand, utilizing the high temporal accuracy infor-
mation contained in color event signals to remove motion blur in color conventional
images in fast-moving scenes; on the other hand, leveraging the low noise and full-size
resolution characteristics of color conventional images to enhance the quality of color

event signals.

KEYWORDS: Neuromorphic Vision, Event Camera, Demosaicing, Hybrid Imaging
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