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Abstract

The prevalence of violence in daily life poses significant threats to individuals’
physical and mental well-being. Using surveillance cameras in public spaces has
proven effective in proactively deterring and preventing such incidents. However,
concerns regarding privacy invasion have emerged due to their widespread deploy-
ment. To address the problem, we leverage Dynamic Vision Sensors (DVS) camera
to detect violent incidents and preserve privacy since it captures pixel brightness
variations instead of static imagery. We introduce the Bullying10K dataset, en-
compassing various actions, complex movements, and occlusions from real-life
scenarios. It provides three benchmarks for evaluating different tasks: action
recognition, temporal action localization, and pose estimation. With 10,000 event
segments, totaling 12 billion events and 255 GB of data, Bullying10K contributes
significantly by balancing violence detection and personal privacy persevering.
And it also poses a challenge to the neuromorphic dataset. It will serve as a valu-
able resource for training and developing privacy-protecting video systems. The
Bullying10K opens new possibilities for innovative approaches in these domains.

1 Introduction

The issue of violence in daily life poses a significant threat to individuals’ physical and mental
well-being. In addition to merely punishing for violent actions, it is crucial to deter and prevent their
occurrence proactively. Implementing surveillance cameras in public spaces has effectively facilitated
the prompt detection of emerging violent behavior. While this strategy has curbed violent incidents
[1, 2], the widespread deployment of these cameras stirs up concerns over potential invasions of
individuals’ privacy, leading to significant apprehensions.

The proliferation of cameras has dramatically enhanced the ease of data collection. Cameras are com-
monly employed for indoor and outdoor surveillance, capturing instances of violence or emergencies
[3, 4, 5]. Nonetheless, this data-gathering method frequently requires obtaining explicit consent from
recorded participants for public data collection. Obtaining comprehensive consent from individuals
captured on camera poses significant challenges [3, 6]. In addition to capturing movement data,
personal information related to privacy, such as facial features and attire, is recorded and potentially
stored on untrusted third-party servers with high-performance capabilities, thereby intensifying the
potential for privacy breaches. Privacy refers to personal information that an individual does not wish
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Figure 1: Visualization of the Bullying10K dataset. For each example, the right section illustrates
the stream of events captured by a Dynamic Visual Sensor (DVS) camera, showcasing the dynamic
changes in brightness at each pixel. The left section demonstrates the related event frame transformed
from the event stream and corresponding human pose keypoints labels. This enables us to observe
specific actions and scenes.

to be accessed or understood by others. The disclosure of such information might result in a loss of
benefits or harm to the individual’s interests. Privacy preserving involves measures to ensure that
private information contained within data is either eliminated or made extremely difficult to extract.
Facial data is one of the most commonly used types of information for identity recognition. It has
been widely adopted for applications such as facial payment systems [7] and device unlocking [8],
making it one of the most concerned about in terms of privacy. Therefore, in this article, the primary
focus of privacy protection is on facial information used in critical payment and unlocking scenarios
rather than broadly on whether an individual can be identified. At present, most of the commonly
employed violence detection datasets primarily utilize RGB images. We aim to devise a strategy that
effectively identifies unusual and violent incidents while minimizing the risk of privacy breaches
during normal circumstances.

Dynamic Vision Sensors (DVS) cameras [9], which capture pixel brightness variations, provide
an innovative alternative to conventional cameras that produce image frames at fixed frequencies.
Instead, DVS cameras generate an event stream that records each pixel’s brightness changes, either
enhancement or reduction. As a result, it becomes challenging to visually identify the captured
objects. Although some techniques attempt to reconstruct images from DVS data [10, 11], these
approaches grapple with issues such as low contrast and blurriness and may even require additional
sensor information for assistance [11]. Consequently, extracting detailed user information suitable
for recognition systems from DVS cameras becomes a significant challenge, naturally reinforcing
privacy persevering measures. At the same time, the high sensitivity of DVS cameras ensures their
stable performance under uncontrolled luminary conditions and diverse environmental states [12].
As an event-driven camera, DVS consumes low power when the scene is static, reducing energy
consumption and mitigating information redundancy compared to traditional cameras. However,
although datasets captured using DVS cameras exist [13, 14, 15], most are employed for traditional
image classification tasks. Existing action recognition datasets [16, 17] primarily focus on generic
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