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Abstract—The number of seniors living alone in the country
is growing rapidly, and the reason may be the shift to nuclear
families and the lack of job opportunities in hometowns. Elderly
people who remain alone are more susceptible to increased health
risks from neglect, carelessness and loneliness in this age group
with cognitive impairment such as Alzheimer’s disease along with
increased stress, anxiety, feelings of unworthiness, depression.
The risk of emergency situations is therefore also high in this
age group, which is also often the target of fraudsters. Although
the placement of tracking systems is a common method, it is
difficult to trace. Knowing the time of occurrence is needed
to identify the event and also requires enormous data work.
That’s why we came up with a video surveillance system with
automatic anomaly detection techniques. Advancement in the
field of artificial intelligence help in the rapid and automatic
identification of nominal and anomalous events. A sequential
and incremental learning approach in feature extraction will
help build a model that provides much more accurate anomaly
classifications and predictions. Through this prediction, we can
alert those who need to act immediately. Various neural network
algorithms are useful for automatic identification of abnormal
situations. With the use of artificial intelligence, we can identify
the features and frequency of occurrence of abnormal events.
Immediate identification of abnormal events will help reduce the
number of victims of the situation or even avoid the situation,
thereby enhancing safety.

Index Terms—Anomaly Detection, Surveillance, Abnormal

I. INTRODUCTION

With the constant development of economy and society,
the aging population in our country is becoming a problem
increasingly serious. It is assumed that the number of people
over 60 will exceed 300 million, accounting for 20.7% of the
total population by 2025 [17]. With ongoing increasing num-
ber of elderly people, number the number of elderly people
living alone is also increasing every day, which ensures the

day-to-day safety of elderly people living alone. Homemade
research shows that falls happen second cause of death in
accidents and unintentional injuries, etc it is also the leading
cause of death from human injuries over 65 years [3]. Medical
surveys show that if effective treatment can be received in time
after a fall, risk death may be reduced, and the survival rate of
the elderly may be reduced also increase. Therefore, effective
and practical a fall detection system for the elderly needs to
be built advanced science and technology that can detect and
identify falling in time and send warning to reduce injuries
caused by falls and also ensure the safety of elderly people
who live alone. It is very necessary to research elderly fall
detection, which has important social meaning and practical
value [4].
With a revolutionary multi-channel 1-D convolutional neural
network architecture, we are developing a fall detection sys-
tem. We replace the manually created feature extraction pro-
cess in HAR with an automated feature learning engine [13].
CNNs have the simplest training procedures when compared
to deep designs like recurrent neural networks and long short-
term memory networks. We are taking advantage of CNN’s
convolution (which computes a combination of neighbouring
sensor values), and pooling operation to identify subtleties in
the data properties (which makes the representation invariant
to small translations of the input) [6]. When compared to
previously published ones, the architecture we use is new since
it uses batch normalisation for HAR with the CNN architecture
and is used for time series data analysis.

II. OBJECTIVE AND SCOPE

The main objectives of our project is to construct a model to
detect when a person has fallen in an indoor environment and
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to allow health care workers to get notified and take necessary
actions. The proposed solution is an deep learning based
automatic falling detection algorithm and is implemented in a
multi-camera video surveillance system. The advancements in
Artificial Intelligence help in the quick and automatic identifi-
cation of nominal and anomalous events. Artificial intelligence
systems are anticipated to improve video surveillance’s ability
to provide notifications and alarms. The algorithm uses each
camera to fetch the images from the regions required to be
monitored. It then uses a falling recognition algorithm to
determine if a falling incident has occurred. If yes, system
will send short messages to the concerned. We aim to obtain
a sensor free deep learning method that is highly accurate and
fast in its decision making.

III. BACKGROUND

Several authors developed a wide range of static and shal-
low feature-based classical machine learning models. HAR
overview illustrating the strengths and limitations of various
statistical machine learning models like Support Vector Ma-
chines (SVMs) [13].The fact that the developers had to decide
which features were appropriate for the task through trial and
error was one of their key flaws. Researchers have switched to
deep learning models where the feature extraction technique is
incorporated into its modelling to overcome this handcrafting.

A. Related Deep Learning Works

CNN has recently been applied to the problem of activity
recognition since convolutional networks comprised of one
or more convolutional and pooling layers followed by one or
more fully connected layers [6].

1) Some Authors proposed an activity recognition classifi-
cation using Deep CNN and long short-term memory
(LSTM) and two open datasets collected by inertial
measurement units and wearable sensors. The authors
classified hand gestures like opening door, washing
dishes, cleaning table etc., and movements like standing,
walking, sitting, lying, and nulling using a combination
of CNN and LSTM after converting the sensory data
into sensor signal graphs [15].

2) Another attempt was on the design of CNN with con-
volutional layers applied along the time axis and overall
the sensors simultaneously. They used two or three of
these layers followed by a pooling layer and softmax
classifier [2].

3) Several concurrent methods that implemented a CNN
based architecture, showing better performance were
compared to shallower or handcrafted methods using
Linear Discriminant Analysis (LDA), Quadratic Dis-
criminant Analysis (QDA) , K-Nearest Neighbor (KNN),
SVMs.

4) CNNs were used to distinguish activities using data
from inertial sensors on the body [20]. This approach
performed well, and was better for low power devices,

but reintroduced the extraction of handcrafted features,
and it requires multiple sensor devices.

IV. LITERATURE SURVEY

A. Wearable Detectors

The user’s stride and orientation are measured by dispersed
body-worn sensors, which sound or transmit an alarm when a
sophisticated algorithm detects motion that resembles falling
[4]. Options include pendants, watches, spectacles, belts worn
around the waist, and various combinations of these. In the
event that the user becomes incapacitated from falling, they are
all built to automatically inform first responders. Some even
actively remind the user to correct their posture in order to
avoid falling in the first place. However, there is no assurance
that it will be worn, just like with other garment. Elderly users
frequently forget to wear their sensors or choose not to do so.

B. Pressure and Motion Sensors

In order to notify carers to the movement of senior patients
and residents, hospitals and aged care facilities frequently use a
combination of motion and pressure sensors installed on beds,
chairs, toilet seats, or flooring. [4]. Many of these sensors also
trigger an audible alarm or pre-recorded message to warn the
user to stay put until help arrives. The movement of a patient
or resident can be reliably detected by these sensors, but not
all movements are signs of a fall. In fact, even the smallest
movement of the user can trigger a false alarm.

C. Multisensor Technology

Although there is no such thing as a 100% effective fall
detection or prevention solution, most experts agree that the
combination of available sensor technologies can greatly in-
crease system reliability. And they are increasingly accepting
of elders because surveillance is a means of expanding their
options for independent living. Integration of thermal video
surveillance with other open platform-based fall detection
systems enables more efficient and reliable fall detection and
prevention. More importantly, this approach provides peace of
mind for elders, their families and their caregivers.

V. PROPOSED SYSTEM

We are proposing an algorithm that detects a fall using
human activity recognition.The graphical user interface which
we are planning is an android application.We aim to collect
normal situation image dataset which will be preprocessed and
keypoints will be extracted using open pose estimation.The
system is divided into five modules : Registration, Pre-
Training, CNN, LSTM and Alerting. The classification will be
done using CNN-LSTM model.The model network parameters
would be setup and the model would be trained using keypoint
features and labels. After loading the CNN model each live
video frame from webcam would be taken, preprocessed and
the prediction would be done using the loaded model.Finally
the fall status would be send to the android application. Using
the android application the user can view the fall alert and
the alert can also be send to emergency contacts if there is no
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Fig. 1. System Architecture

response from the person after a time interval. The figure 1.1
shows the architecture diagram of the proposed system.

A. Module Description

1) Registration: In this module we have user registration
and patient details registration. A User can register to the
system either as a verified user or as a non-verified user. Non-
verified user create their account by providing their name and
basic contact details. User enter the details of patient such as
name, age, disease they have, location. During the registration
procedure location information of patient is collected in-order
to perform efficient help when a request is made.

2) Pre-Training: On training and test datasets we perform:
a. Scaling and Normalization
The scaling across the channels is performed to prevent
any form of training bias brought on by the direct usage
of huge data from any of the six channels from the Python
Sklearn module we apply a minmax normalization function
to transform all values of the channel to a range between 0
and 1.
b. Segmentation
After scaling the raw data, the six-channel input time series is
divided into 1x128 windows so that any temporal relationship
between the data inside an activity could be explored by the
convolutional filters. The decision about the ideal window
size was determined in an empirical and adaptive way to
create effective segmentation for all the activities taken into
account.

3) CNN: In the CNN architecture, the convolutional kernels
implicitly learn the internal representation of the input. For

extracting features from the raw data a four layer stacked con-
volution and pooling is used.In the convolution layer, several
non-linear transformations are applied to the input, each of
which produces a different result map. In a subsampling layer
with a given pool size, each output from the previous layer is
subsampled. This procedure is usually an averaging or maxing
of each region that produces a single output.
Every layer gets an 1-D array input, and all operations are
performed in segments and windows of this input. The data
points that contains related or similar information will be
grouped by a specific filter or kernel. Each level has distributed
weights that are applied equally to all parts of the input. This
defines the functionality of the CNN because the 1-D input is
combined with a small weight matrix to produce the output of
a layer that acts as a filter. In this context, convolution extracts
features, while fusion combines the extracted data in a more
meaningful way. Together they extract special features from
the entire input window.

4) LSTM: To locate fall in each frame an LSTM based
scheme is used. Once the sequences from CNN are obtained
for every video, we consider two scenarios.The video se-
quences we get are categorised into fall and non-fall cases by
training LSTM network on these features.Non fall corresponds
to all other daily activities that are not falls.Secondly, a set of
images that is created, is fed later to some pre-trained network
to extract distinctive features.A two-class SVM classifier to is
used to detect falls.

5) Alerting: After the fall is detected a potential alert
message is generated and send to the respected for the rescue.

VI. CONCLUSION

We are trying to implement a deep convolutional neural
network model for fall detection in old aged. Our idea of a
deep learning based fall detection is expected to solve most
of the key issues seen in the existing systems. We are trying
to demonstrate a system which uses a combination of CNN
and LSTM. Compared to deep architectures CNNs have the
most straight-forward training process. And we also try to
incorporate edge computing in this system in order to reduce
the higher bandwidth and latency issues faced.
By developing such a system we aim to ensure the safety and
security of the old aged people. Further in future we aim to
add more features to the system by connecting the interface to
hospital or related services through which emergency actions
could be undertook. The system is expected to be really
beneficial to people who are far away from their parents and
are not able to take care of them.
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