
Research on Abnormal Behavior Extraction
Method of Mobile Surveillance Video Based

on Big Data

Liyong Wan(B) and Ruirong Jiang

Jiangxi University of Software Professional Technology, Nanchang 330041, China
wanliyong258@163.com

Abstract. In the application of mobile surveillance video anomaly behavior
extraction method, there is a problem of high unlocking rate. Therefore, a big
data-based anomaly extraction method is designed. Segmenting moving surveil-
lance video dynamic image, representing human body action in the form of math-
ematical symbols, extracting target feature key frames, matching two adjacent
frames in video sequence, using big data technology to detect behavior trajectory,
defining and distinguishing abnormal behavior, and improving abnormal behavior
extraction process. Experimental results show that the average unlocking rate of
the proposed method and the other two methods are 2.920%, 5.564% and 5.890%
respectively, which shows that the proposed method is more effective.
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1 Introduction

In recent years, intelligent video surveillance technology is still the focus of research
and discussion in the field of computer vision. From the view of video quality, high res-
olution and high frame rate of video has become the demand of users. Video monitoring
technology is continuously developing towards network, high definition and intelligent
direction [1, 2]. However, with the increase of emergencies, people’s awareness and
attention to social security have increased, and various surveillance cameras can be seen
everywhere. This is because the higher the quality of the video data, the more useful
the analysis will yield. Intelligent video analysis technology has been widely used in
traditional fields such as trafficmanagement, security and case investigation, finance and
commerce, and in emerging industries such as unmanned driving technology, robotics
andVR. It can be said that the camera has been all over our city in every corner. Intelligent
monitoring system is mainly used in crowded or high security places, such as museums,
warehouses, banks, residential areas, supermarkets, subway, stations and so on. For
humans, more than 70% of the information comes from the visual senses, and for this
large web of perception, the camera will be the most significant source of information.
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Audio-visual perception network is gradually becoming a living reality, as the physical
basis for audio-visual perception of the camera is widely deployed and rapidly growing.
In addition, the intelligent monitoring system in vendingmachines, ATMs, intersections,
nursing homes, smart homes and other aspects of a wide range of use. Surveillance is
ubiquitous, extending from the public to the interior of a home. The research of human
abnormal behavior detection technology can promote the development of intelligent
technology, which is of great significance to promote social harmony [3]. In the field
of medical care, to be able to monitor the patient’s collision or fall and can immedi-
ately alarm, can make the injured in the first time to be treated, in a critical moment
can even save the lives of patients. Abnormality detection and analysis in video, this
research can be used in many fields, and has immeasurable application prospects, and its
commercial value has unlimited potential. At present, it is mainly used in the following
areas: monitoring of human behavior, smart home health monitoring, motion analysis,
video surveillance systems. In the field of traffic supervision, collision between cars,
speeding, drunk driving or pedestrians violating traffic regulations, they can be closely
monitored and managed, so as to avoid the emergence of uncertainties that can threaten
human safety. At present, there are two main research directions of human abnormal
behavior recognition: one is the study of human posture and movement based on human
model, such as standing, running, jumping, squatting, sitting, falling, climbing, etc. The
second is the analysis of some simple abnormal behavior, such as beyond the boundary,
remnants, lingering and so on. In the aspect of social security, the technology of human
abnormal behavior detection can also be applied to banks, electric power, residential
property management and other areas.

2 Research on Abnormal Behavior Extraction Method of Mobile
Surveillance Video Based on Big Data

2.1 Segmentation of Mobile Surveillance Video Dynamic Image

Dynamic image is a sequence of a series of interrelated still images combined in time,
so it contains much more information than a single still image. In addition, the dynamic
image is complex, so it is necessary to select a reasonable dynamic image segmentation
algorithm, which considers the details in the image sequence. There are some pseudo-
moving points in the original image captured from camera or mobile surveillance video
recording device because of the inevitable noise in the process of camera and transmis-
sion. Therefore, it is necessary for us to preprocess the input motion monitoring video
image before extracting abnormalmotion behavior to remove noise, improve image qual-
ity and make the image clear. Moreover, the background of dynamic image sequence
will change in real time, so it is necessary to construct dynamic background. However,
due to the moving of the target body (such as human body), there may exist the situa-
tion that the target color is similar to the background color in each frame forming the
dynamic image, or the target edge in individual frames is rather fuzzy, so the situation
of target body local missing may easily occur. Image preprocessing also provides a cer-
tain guarantee for the subsequent processing, such as correctness of abnormal behavior
extraction. Because the human body abnormal behavior recognition studied in this paper
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is based on the mobile surveillance video, but generally, the mobile surveillance video is
affected by the shooting environment and equipment itself, there are more or less noise.
In this paper, the concept of wavelet transform is introduced, and the expression formula
of kernel function of image processing is obtained as follows:

Gβ =
∫ β

e=1

β∑ ‖e − 1‖2 de (1)

In formula (1), β represents the basis wavelet function and e represents the scale
expansion coefficient. At present, there are many methods for extracting dynamic image
saliency objects, which can be classified according to different standards. If there is
manual participation in the process of object extraction, it can be divided into automatic
and semi-automatic methods. Noise, which is an unpredictable random error and can
only be analyzed by the method of probability and statistics, refers to the factors that
hinder the senses from understanding the information they receive. Among them, the
automatic way is the system runs the segmentation procedure to complete the target
extraction automatically, does not need the manual intervention. The semiautomatic
approach requires more or less manual participation. According to the use of dynamic
images, it can be divided into segmentation for moving surveillance video compression
coding and segmentation for content-based interactive applications. The latter generally
does not require real-time and automatic extraction ofmoving surveillance video objects,
but it requires higher accuracy in identifying the contours of moving surveillance video
objects [4] Gaussian filtering is a linear filter based on space. Its weights are selected
according to the shape of Gaussian kernel function. Gaussian smoothing filter is very
effective to the noise which obeys the normal distribution. In image processing, the filter
based on 2D zero-means discrete Gaussian function is usually used. The expression of
2D zero-means discrete Gaussian function is:

h(p, q) = t ×
∣∣p2 − q2

∣∣
2φ2 (2)

In formula (2), p, q represents the pixel value of two pixels respectively, φ represents
noise subject to normal distribution, and t represents dark point noise. It is necessary
to preprocess these uncontrollable noises in the image before extracting the abnormal
behavior.

Image filtering is a common method to remove noise in images. Human behav-
ior is a combination of some basic actions and corresponding transitional actions in
space and time. These basic actions mainly include walking, jumping, sitting and run-
ning, etc. From the technical point of view of human behavior recognition, any kind of
human behavior can be decomposed into the above basic actions and their spatiotem-
poral relationships. The aim of moving object detection is to extract the changed region
from the immutable background in the image sequence so as to simplify the object of
study. Moving object detection based on mobile surveillance video is one of the research
emphases and difficulties in intelligent surveillance system, machine vision and other
fields. So, the aim of dynamic image segmentation is to separate these basic actions
from the original dynamic image data, so that we can get smaller granularity data with
enough motion information, and finally express the human body movements in the form
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of mathematical symbols. The quality of moving object extraction is crucial to the clas-
sification, behavior understanding, tracking and recognition of moving object. Whether
the moving object can be accurately extracted from the video is the key to the suc-
cess of target tracking, behavior understanding and recognition. Because the dynamic
image contains more information than the static image, the dynamic image is rich in
feature to recognize the range of moving object in the background when segmenting and
extracting dynamic video object. Due to the interference of light, noise and background
in the real scene, the accuracy of moving object detection is affected. In the current
dynamic image segmentation, most of the standard algorithms are used to extract abnor-
mal motion behavior. According to the different algorithms, the existing systems have
different detection effects and computational complexity.

2.2 Extracting Target Feature Key Frames

Key frame refers to the frame image representing the main information of the image,
which can be one or more images and can express the shot content concisely. At present,
the selection of key frames follows the principle of “better wrong than less”, and removes
the redundancy or repetition when the representative features are not specific. This key
frame extraction method is realized by analyzing the spatiotemporal correlation of the
target. In this method, optical flowmethod and blockmatchingmethod are used tomatch
the two neighboring frames in video sequence, and the corresponding relation based
on motion field estimation is established. Based on this principle, different selection
algorithms can establish their own criteria according to different principles. At the same
time, key frame extraction can reduce the amount of video operations. At present, key-
frame extraction technology plays an important role in content-based video retrieval.
Key frame extraction methods can be divided into the following four categories:

Key frame extraction 
method

Based on shot boundary Based on visual content

Based on motion analysis Based on cluster analysis

Fig. 1. Key frame extraction method

As can be seen from Fig. 1, there are four key frame extraction methods: key frame
extraction based on shot boundary, key frame extraction based on visual content, key



394 L. Wan and R. Jiang

frame extraction based on motion analysis and key frame extraction based on clustering
analysis. In this method, the video is segmented into several shots, and then the first
frame, the middle frame and the last frame are extracted as the key frames in each shot.
This method can be used in complex scenes with changing background elements, and
has high application value, but it also has some problems such as insufficient tracking
accuracy and inability to ensure the integrity of target features. When the optical flow
method is used for matching, the motion field of the target can be estimated by mov-
ing the spatiotemporal gradient of the surveillance video image. This method is easy to
design and computationally simple, and is suitable for mobile surveillance video with
simple contents or fixed scenes. However, when the shot changes frequently and the
transformation methods are various, the extracted key frames may not necessarily rep-
resent the main content information of the mobile surveillance video, which may lead
to that the extracted key frames cannot accurately describe the contents of the mobile
surveillance video. Therefore, this method is suitable for mobile surveillance video with
simple scenes and not much content change [5]. But the optical flowmethod is very easy
to be disturbed by various kinds of noises, and it is difficult to guarantee the precision
when it is applied to the tracking of moving objects. At the same time, this method can
not locate the contour of the target accurately, which will result in the loss of the impor-
tant features of the target. Key frame extraction based on visual content. This method
extracts key frames according to the changes of shape, texture and color of each frame.
This method can flexibly determine the number of key frames to be selected according to
the significance of the change of video content, but the disadvantage is that when the shot
changes frequently, the selected key frames are too many and the information is redun-
dant. Decomposing the moving object into several small blocks and replacing the pixel
with these small blocks can simplify the algorithm and achieve better matching effect.
This method is called block matching method. Based on motion analysis and key frame
extraction technology, Wolf calculates the motion of the shot by optical flow analysis,
and selects the key frame at the local minimum of the motion, which reflects the motion-
surveillance video data at rest, in which the importance of the motion surveillance video
is emphasized by the camera staying at a new position or by the short stay of a certain
action of the character. The concrete method is to set up a priori motion model, and use
the computational optimal matching method to match the neighboring two frames in
the moving surveillance video, obtain the motion parameters of the small blocks, and
finally realize the detection and tracking of the target in blocks. In this method, firstly,
the optical flow is calculated by horn Schunck algorithm, and the modulus sum of each
pixel optical flow component is taken as the motion amount H (w) of frame w, that is:

H (w) =
∑
m

∑
n

|fw(m, n)|
2

(3)

In formula (3), m represents the m component of the pixel flow in frame w and
n represents the n component of the pixel flow in frame w. Based on the key frame
extraction technology of clustering analysis, this method fully considers the correlation
between shots and intra-shot, and cluster themoving surveillance video frames according
to the similarity between frames. This method is also called image segmentation based
tracking algorithm. The principle is to classify all pixels by judging whether they belong
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to moving foreground or not, so as to separate moving objects and background. In
most cases, the extraction of key frames based on clustering analysis can accurately
describe the main content of mobile surveillance video. Similar to image segmentation,
this method extracts pixels with special features according to the color, displacement
and texture of pixels, and the classification method is the same as image segmentation.

2.3 Big Data Detection Behavior Trajectory

In the era of big data, there aremore andmore complex network data.Due to the limitation
of traditional platform’s processing capacity and storage space, the efficiency ofmachine
learning algorithm is obviously reduced. Therefore, it is necessary to provide a method
for anomaly detection which can deal with a large amount of secure data. Abnormal
behavior is a broad definition, according to the different scene, the definition ofAbnormal
behavior and the definition of standards are not the same, in someoccasions, the definition
of Abnormal behavior is more severe, for example, in an important place of the gate
or access, in addition to the normal walk through, other behavior can be considered
abnormal behavior. Human behavior is a subject studied in many disciplines. According
to physiologists, behavior is the response of human organs to external stimuli. There
are many human actions, such as walking, running and jumping, squatting, standing,
fainting and so on. The language of walking is that a person keeps his body upright at
a slower pace than running. Walking is done with both feet, and only one foot leaves
the ground during the walk. In public places such as shopping malls and squares, the
definition of abnormal behavior is relatively loose. Except for theft, robbery and other
crimes and violence such as sabotage and brawl, other human activities can be defined as
normal behavior. In contrast, when running, are generally both feet off the ground. Then
how to use computer readable abstraction, digital language expression behavior will be
the focus of this chapter, difficult. Therefore, in the aspect of feature selection, this paper
mainly focuses on object motion features. Because of the ambiguity of the definition, the
definition of abnormal behavior is aimed at specific occasions, and it is very difficult to
use a system tomeet the needs of various applications. The basic task of feature selection
and extraction is to select the most representative information from the multitudinous
data and then describe the object. Therefore, the selection and extraction of features is
a key step in anomaly detection. In the common scenes, the probability of abnormal
behavior is relatively low, and most of the behavior in the moving surveillance video
images belongs to normal behavior. In order to identify abnormal behavior effectively, it
is necessary to define and classify normal behavior in addition to abnormal behavior, in
order to define and distinguish abnormal behavior. The basic information for detecting
targets is as follows:

As can be seen from Fig. 2, the basic information of detecting targets includes the
number of targets, the area of target domain, and the aspect ratio of targets. In order to
describe the behavior accurately and effectively, there are several criteria for judging the
characteristics of abnormal behavior: distinguishability, and different types of images
have different processing purposes, so the selected characteristics must have obvious dif-
ferences. For example, the central feature that distinguishes motion from rest is velocity,
which is zero and not so regarded as motion. Because of the complexity and variety
of human behavior, how to effectively define and classify various behaviors has been a
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Target quantity

Target area

Target aspect ratio

Basic information of 
detection target

Fig. 2. Basic information of detection target

serious problem in related fields. Generally speaking, compared with the normal human
activities, abnormal behavior has some remarkable characteristics. First, the probability
of abnormal behavior is relatively low. Secondly, the occurrence of abnormal behavior is
unpredictable. Finally, the abnormal behavior usually includes some special actions that
have different normal activities. Therefore, speed is the most powerful feature to distin-
guish whether a target is moving or not. Independence, no matter what characteristics
they choose, they must have a strong independence, so as to prevent unnecessary waste
generated. Fewer features, because the number of existing technology is not unlimited,
the fewer features to select, then the easier the classifier design, then easier to implement.
The composition of human behavior is very complex, and has great unpredictability, even
if the same type of behavior, often by the combination of different actions. So themethod
of training by collecting samples has great limitations in practical application. Firstly,
the background subtraction method based on the improved hybrid Gaussian background
model is used to get the foreground, and then the people in foreground image are tracked
by Kalman filter to get the displacement information. If a large number of features are
selected, the complexity and complexity of classification systemwill be greatly reduced.
The number of targets is determined by the distance between the connected area, area
and centroid coordinates. Finally, through the analysis of the trajectory, the behavior of
the target is identified, so as to achieve the normal activities and suspicious activities in
themobile surveillance video. Based on the process of trajectory recognition, it is mainly
used to judge whether the trajectory curve of the target center point is closed or spiral.
If the foreground is simply connected and the area is larger than the corresponding Min
value, then it can be identified as a single target. If there are multiple connected areas
in the foreground, it is necessary to check the distance between the coordinates and the
centroid coordinates of the corresponding connected areas to see whether they stay in
the range of defined thresholds, and then determine the number of targets according to
whether they are single targets or multiple targets. If the trajectory is not closed and not
in a spiral shape, the target is moving normally. Otherwise, the target is in a wandering
state, and it is necessary to analyze the characteristics of regional optical flow to further
judge whether abnormal behavior occurs.
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2.4 Improve Abnormal Behavior Extraction Process

Feature extraction is the use of computer to extract image information, the result of Fea-
ture extraction is to divide the image points into different sets, specifically to abstract and
digitize the image. Real objects have many characteristics, such as shape, space position,
mass, temperature, color, sound, surface texture, motion (track, speed, acceleration), etc.
Anomaly detection methods based on mobile surveillance video data include a variety
of definitions of anomaly behaviors of targets, and different scenes have different defini-
tions of anomaly behaviors for different targets, such as falling, intruding into fixed areas,
and losing objects, etc.. For different objects and different requirements, the choice and
description of features is particularly important. The study of the daily behavior of the
human body, we can find that the daily walking or running and other movements, gener-
ally with periodicity. Therefore, the periodicity ofmotion can be regarded as a behavioral
characteristic to define normal human behavior. In this study, we investigate the trajec-
tory based pedestrian abnormalities such as pacing, prowling, and sudden acceleration
in an open parking lot. The definition of normal behavior, according to the actual, we
study the population is mainly living alone elderly, patients, so this article will only walk
this behavior defined as abnormal behavior, other behaviors are regarded as abnormal
behavior. Based on KNN classifier, this paper classifies and identifies several indoor
abnormal human behaviors, mainly for special groups of people living alone, including
the elderly, patients and so on [6, 7]. In this paper, we do not classify the abnormal behav-
ior of the specific target, but compare the normal trajectory with the target’s trajectory,
so that the trajectory which is much different from the normal trajectory can be judged
as abnormal. By learning the normal trajectory, we can find the abnormal trajectory, that
is, the abnormal behavior of pedestrians. The intelligent monitoring system can detect
the abnormal behavior of the human body when they fall down or get sick, so as to
alarm and remind the relevant personnel to deal with it in time. The main definition of
normal behavior in the study was walking. Abnormal behavior included falls, squatting,
chest pain, and headaches. Abnormal behavior must correspond to abnormal trajectory,
abnormal trajectory accumulates to a certain extent, pedestrian’s behavior is abnormal,
abnormal trajectory and normal motion trajectory must be different, if the scene area
is divided, the normal trajectory in the area is usually similar. The abnormity is judged
by the rule of the center of mass changing with time, the ratio of height to width of the
rectangle, and the minimum inclination of the rectangle. By judging these three kinds
of human body characteristics, we can judge whether the human body behavior is nor-
mal or not. Through the analysis of a large number of behavioral motion surveillance
video sequences, we conclude that the position of the human centroid changes in a spe-
cific range under normal circumstances, and the change curve presents periodicity. For
example, the normal trajectory of the road in the picture is usually close to a straight
line, so we only need to analyze the trajectory features detected in the scene where the
target is located to find out the different trajectories to detect the abnormal behavior.
In mobile surveillance video, pedestrian trajectory points are different from those in
normal walking. We analyze the trajectory points, extract their characteristic vectors
and substitute them into SOM. When walking, the person’s tilt angle is perpendicular to
the ground and does not exceed 10°. Aiming at the behaviors of walking, falling down,
squatting, chest pain (bending down) and headache (leaning back), the video sequences
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are walking sequence, moving monitoring video sequence of sudden chest pain during
walking, squatting sequence during walking, backwards and backward sequence of sud-
den headache during walking, and suddenly falling forward during walking. The process
for extracting abnormal human behavior is shown in Fig. 3:

Read in video image 
sequence

Moving human body 
detection

Silhouette extraction

Feature extraction

KNN classification

Output recognized 
behavior

Fig. 3. Extraction process of human abnormal behavior

According to Fig. 3, the process of abnormal human behavior extraction mainly
includes: reading video image sequence, moving human detection, silhouette extrac-
tion, feature extraction, KNN classification and output recognition. Then, the Euclidean
distance between the winning neuron and the trajectory feature point can be calculated
and the threshold can be predetermined. When the calculated distance is greater than the
set threshold, the track point is regarded as an anomaly, that is, the behavior of pedestri-
ans is abnormal. At the end of the training, the sample vector of the maximum distance
from each winning neuron and the corresponding Euclidean distance are obtained and
the distance is set as the threshold. For each track point extracted from the point, the
above distance needs to be calculated, if the given threshold is exceeded, the track point
is considered abnormal. Based on the improved Vibe algorithm, the method of multi-
feature fusion is adopted in this chapter. The shape feature, geometry feature and motion
feature of the moving human body are selected as input of recognition feature, and KNN
is used as classifier to train and recognize the abnormal behavior. In a trajectory, if there
are 5 or more trajectory points, the trajectory is regarded as an abnormal trajectory, and
the corresponding behavior of the trajectory is an abnormal behavior.
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3 Test of Application Effect of Research Method

Because the existing human behavior database does not include some of the behaviors
studied in this paper, we need to collect our own database. This experiment uses a
fixed camera, set the environment is indoor, camera shooting angle is perpendicular
to the human movement route, that is, the main body side information extracted for
experiments. In order to explain the problem better, in this experiment, the normal track
and abnormal track of the test data were 50 and 30 respectively. The database, based
on the existing Weizmann database, was completed by a total of 12 people, including 6
men and 6 women, of representative height and size. Each action was shot four times, in
two different directions into the camera, a total of 180 video clips. Randomly extracting
80 video sequences from video as training samples and 100 as testing samples are used
to verify the effectiveness of the proposed method. A total of 6,895 frames of 25 videos
of running, fainting, meeting, fighting and other behaviors were selected for the test.
Among them, there are 963 frames for scene without target, 1661 frames for single
normal behavior, 801 frames for single abnormal behavior, 2573 frames for double
normal behavior, and 897 frames for double abnormal behavior. In order to reduce the
computational complexity, we use the above method to extract key frames from each
video, and ensure that the selected frame image can represent a complete human motion
cycle. The number of neurons in the output layer within the SOM is too small to describe
the trajectory points. If the number of neurons is too large, the training time will be too
long, and the anomaly detection will take too long. It is also necessary to analyze the
aspect ratio of video images. The hardware environment used in this experiment is
a Hongxian desktop computer, the operating system is Win7 Ultimate Edition 32-bit,
memory 4 GB, processor is Core i7, the programming environment is Microsoft Visual
Stdio 2020 Opencv and Mlabat2020.

3.1 Test Result

Select themobile surveillance video abnormal behavior extractionmethod based on deep
learning and the mobile surveillance video abnormal behavior extraction method based
on wavelet transform to compare with the mobile surveillance video abnormal behavior
extraction method in this paper, and test the lock loss rate of the three methods under
different human action conditions. The experimental results are shown in Tables 1, 2, 3
and 4:

3.2 Experimental Analysis

(1) Table 1 Analysis of experimental results
It can be seen from Table 1 that the average loss rate of down motion locking

of the mobile surveillance video abnormal behavior extraction method proposed
in this paper is 1.092%, while the average loss rate of down motion locking based
on the deep learning method and the wavelet transform method are 2.966% and
3.125% respectively. It can be concluded that the method in this paper has a low
loss rate.
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Table 1. Locking loss rate of falling action /%

Number of
experiments

Mobile surveillance
video abnormal behavior
extraction method based
on deep learning

Method for extracting
abnormal behavior of
mobile surveillance
video based on Wavelet
Transform

The abnormal behavior
extraction method of
mobile surveillance
video in this paper

100 3.215 3.664 1.055

200 2.487 2.878 1.166

300 3.619 3.066 1.012

400 2.847 2.877 1.334

500 3.010 3.619 1.128

600 2.554 2.548 1.025

700 3.008 3.647 0.997

800 2.946 3.004 0.946

900 3.157 2.846 1.254

1000 2.819 3.105 1.006

Table 2. Locking loss rate of bending action/%

Number of
experiments

Mobile surveillance
video abnormal behavior
extraction method based
on deep learning

Method for extracting
abnormal behavior of
mobile surveillance
video based on Wavelet
Transform

The abnormal behavior
extraction method of
mobile surveillance
video in this paper

100 5.649 5.649 2.649

200 4.497 6.4863 3.022

300 6.648 5.216 2.914

400 6.747 6.301 2.649

500 5.418 5.869 3.665

600 6.251 5.612 2.782

700 6.317 6.008 3.108

800 5.208 5.949 2.878

900 6.997 6.258 3.146

1000 5.848 6.313 2.051

(2) Table 2 Analysis of experimental results
It can be seen from Table 2 that the average loss rate of the mobile surveillance

video abnormal behavior extractionmethod proposed in this paper is 2.886%, while
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Table 3. Locking loss rate of recline action/%

Number of
experiments

Mobile surveillance
video abnormal behavior
extraction method based
on deep learning

Method for extracting
abnormal behavior of
mobile surveillance
video based on Wavelet
Transform

The abnormal behavior
extraction method of
mobile surveillance
video in this paper

100 4.152 6.132 1.485

200 3.216 5.848 3.151

300 5.155 6.119 2.548

400 4.124 5.203 2.007

500 3.997 5.715 2.136

600 4.687 4.331 2.548

700 5.231 5.022 2.310

800 4.978 6.949 1.978

900 5.162 5.288 2.644

1000 4.886 4.172 2.005

Table 4. Locking loss rate of squat movement/%

Number of
experiments

Mobile surveillance
video abnormal behavior
extraction method based
on deep learning

Method for extracting
abnormal behavior of
mobile surveillance
video based on Wavelet
Transform

The abnormal behavior
extraction method of
mobile surveillance
video in this paper

100 9.468 9.488 5.489

200 8.647 8.647 5.062

300 8.776 8.449 4.987

400 7.794 9.672 5.036

500 9.023 8.553 5.112

600 8.466 9.878 5.033

700 9.577 9.021 6.416

800 8.346 8.789 5.223

900 9.525 9.125 6.720

1000 8.114 8.664 5.124
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the average loss rate of the downmotion locking based on the deep learning method
and the wavelet transform method are 5.958% and 5.966% respectively. The loss
rate of this method is obviously lower than the other two methods, so it can be
concluded that this method has a lower loss rate.

(3) Table 3 Analysis of experimental results
It can be seen from Table 3 that the average loss rate of the mobile surveillance

video abnormal behavior extraction method proposed in this paper is 2.281%, and
the average loss rate of the downmotion locking based on the deep learning method
and the wavelet transform method is 4.559% and 5.478% respectively. It can be
seen that the average loss rate of this method is lower than the other two methods,
which proves that this method has certain advantages.

(4) Table 4 Analysis of experimental results
It can be seen from Table 4 that the average loss rate of the mobile surveillance

video abnormal behavior extraction method proposed in this paper is 5.420%, the
average loss rate based on the deep learning method is 8.774%, and the average
loss rate based on the wavelet transform method is 9.029%, which is significantly
lower than the other two methods. It can be concluded that the method in this paper
has a low loss rate.

4 Conclusion

Based on the analysis and comparison of common foreground detection technologies,
the shortcomings of traditional methods are studied. Aiming at the characteristics and
requirements of mobile surveillance video anomaly recognition, a mobile surveillance
video anomaly detection method based on big data is proposed. By optimizing target
prediction, using big data technology to detect behavior tracks, defining and identifying
abnormal behaviors, improving the extraction process, and reducing the loss rate of
human action locking, it has certain practical application value.
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