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Abstract— According to the United States Department of
Health and Human Services, more than 3 million reports of child
abuse are made in the nation, involving more than 6 million
children. This is a huge issue not only in the U.S. but also all
around the world, specifically in areas with a high children
population such as daycare centers. While daycare centers are
considered to be relatively safe, these environments present one
of the biggest concerns against of safety of children. In this work,
we focus on detecting child abuse that are portrayed by teachers
in daycare centers. We use streaming 3D skeleton joint
coordinates obtained from Kinect sensors to (1) classify a teacher
from a group of children and (2) detect physically abusive
behaviors such as such as hitting, kicking, slapping, shaking, and
pushing that are performed by the adult. Specifically for age
group classification, we analyze the histograms of training
samples and implement a bin-based classification method that
represents bin-boundaries. For abusive behavior detection, we
use a combination of an array of supervised learners to recognize
a predefined set of abusive actions. There are many challenges
that we need to consider for designing a system that combines
both of these classification approaches. First, different people
have different ways of expressing the same abusive action.
Training a system that works for everyone is difficult because of
the variety in pose, velocity of movement, and body structure.
Next, there are issues in a real-world deployment, such as the
distance and orientation of human body with respect to the
Kinect. Finally, false alarms are common in any safety system.
Handling false alarms properly so that the system reduces them
over time is important. By designing such a system that considers
these challenges, we aim at opening the possibilities for
developing novel applications that contribute to preserving the
safety of children in daycare centers.
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I. INTRODUCTION
Recently, child abuse by teachers in daycare centers has
sparked a storm of outrage in Korea [1]. The number of child
abuse cases in daycare centers is increasing each year as there
were 100 cases in 2010 and 232 cases in 2013 [2]. After series
of recent incidences, lawmakers have agreed to enact a policy
in an effort to prevent child abuse by requiring at all daycare
centers in the nation to deploy surveillance cameras [3].
However, merely deploying CCTV cameras cannot
immediately detect nor alert a child’s parent if an abusive
behaviors is acted onto the child. Particularly for working

parents, they will not be able to rely on the recordings during
working hours or might not have the time to look through the
entire recordings to see if any suspicious act was done. Hence,
we introduce a potential application that can contribute to
preserving the safety of children in daycare centers.
Four major types of abuse are neglect, physical abuse,
psychological maltreatment, and sexual abuse [4]. We focus
our work on physical abuse since it is an act of commission
that cause actual physical harm or have the potential for harm.
For this purpose, we use skeleton joint information from
Kinect to (1) classify a teacher from a group of children and (2)
detect physically abusive behaviors such as such as hitting,
kicking, slapping, shaking, and pushing that are portrayed by
the adult. To begin our study, in this paper, we introduce a
preliminary design of our system and survey few of recent
studies that relate to our work.
II. SYSTEM OVERVIEW
As shown in Figure 1, our system is composed of three
major architectural components: sensing, classification, and
action discovery. This section briefly describes these
components in order to provide a high-level overview of the
system. We use the streaming skeleton data from the Kinect to
detect and classify actions. Kinect recognizes up to 6 users
within its field of view, and by default, selects the first two
users to track 20 joints on each of their skeletons. Skeleton
frames are generated at the rate of 30 frames per second, and
each frame consists of the 3D coordinates of 20 body joints
along with their tracking states. The 3D coordinates are with
respect to a frame of reference centered at Kinect.
To detect skeleton and skeletal movement, our system
accumulates a window of w frames and analyzes it. The
skeleton tracker and movement detector is a simple thresholdbased classifier which acts as an admission controller for the
classification phase. It computes the variances of joint
coordinates, compares them against a set of predefined and
configurable thresholds, and if any of the values are above
some threshold, the window is passed on to the bin-based
classifiers or expert classifier.
Our system employs two different types of classifiers, each
of which classifies: (1) child vs. adult and (2) a specific
abusive actions. These classifiers are similar in the sense that
they classify a window of frames and provide a confidence

value of that window’s likelihood of belonging to a specific
age group or action class.

monitoring system. Kinect has also recently been used in
several gesture recognition applications. Skeleton data from
Kinect is used to recognize fall detection [9], gait analysis [10],
and gesture recognition [11]. However, unlike our study, none
of these works consider the issues of abusive behavior.
V. CONCLUSION

Figure 1. System overview
III. CLASSIFIERS
We design a system that classifies a human as a child or an
adult using a bin-based classifier. Specifically, our system
performs the following three steps in order to achieve robust
classification: bin creation, frequency detection, weight
computation. For detecting abusive actions, five supervised
classifiers are used to recognize five common abusive actions:
hitting, kicking, slapping, shaking, and pushing. Each of these
are binary classifiers recognizing an action from a window of
skeleton frames obtained from Kinect. Frames from Kinect are
first converted into feature vectors which are invariant to
relative position and orientation of the body, and speed of an
action. The feature vectors are used to train support vector
machine (SVM) classifiers.

This work presents one of the first efforts to detect abusive
actions that are portrayed by teachers in daycare centers. First,
we utilize Kinect to collect skeleton joint information of
children and adults to classify a teacher from a group of
children. Second, we detect abusive actions from adults such as
hitting, kicking, slapping, shaking, and pushing. In this paper,
we introduce our preliminary system overview and survey few
of related works that connects to our proposed work. As of
future works, we want combine what we have done in our
previous works to develop a system that can be deployed in
daycare centers to support the safety of children. We envision
that such a system can act as a catalyst to realize useful
application that can protect children and reduce worries from
parent who leave their children in daycare centers.
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