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   ABSTRACT: Personalized monitoring ad its application is increasing with an advancement of 

technology. And during pandemic its become very essential to keep an eye on the prone area and 

one of the area to identify was old age home. Dizziness, unconsciousness and other are the 

common problems associated with elderly people due to weakness and this was also the 

symptoms of covid. So an unusual activity of falling of elderly people was very difficult to identify 

and also to monitor. The technology was updated till now to identify posture of normal activity 

such as running, walking, jumping and many but revert to that falling was an area need to explore. 

During fall of an elderly people the injuries are very fatal and to void this case a remedial solution 

is design to identify the fall and try to notify te system about its fall. Although we try to predict the 

fall so that it become easy to monitor and provide medical help as soon as possible. The main 

theme is to identify the posture activity and once identify we will compare the activity with trained 

datasets and if its normal in vision them no notification occurred and if the percentage of fall was 

high them we can predict the system as fall video. 
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I. INTRODUCTION 

Numerous senior are living alone during this 

lockdown and can have limited access to 

colorful installations especially to medical 

help also. Colorful styles of technology has 

evolves to identify and cover the 

conditioning related with it. And hence to 

cover further about its fall it’s veritably 

essential and important o prognosticate the 

fall of a person. A surveillance camera will 

be available to capture the exertion of 

senior people and feed nonstop videotape 

into the system for training part and for 

modeling purpose. There are two 

procedures to follow, first one is to feed 

those video to the exertion model and 
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alternate step is to compare the exertion 

frames with dataset and prognosticate the 

fall. People above 65 age have the problem 

of weaker muscle and may lead to 

collapsing which affect critical injuries. An 

unusual exertion model was creates to 

prognosticate the fall with reference to the 

videotape feed. It'll surely help to resolve 

the issue of unusual exertion and estimate 

the fall snappily and efficiently. 

The once many times have seen a rapid-fire 

increase in people using wearable bias. The 

use of connected wearable detector bias is 

prognosticated to increase from 325 million 

in 2016 to 929 million in 2021 (1). The 

wristwatch is one of the most popular forms 

of wearable bias. Detectors inside the 

device measure criteria like the way taken, 

stairs climbed, sleep, twinkle, and oxygen 

situations. Generally, the data from a 

wearable detector device are transferred to 

a pall service for analysis and displayed on 

the dashboard of a connected mobile 

device. On the pall, the data are 

accompanied by a data operation terrain, 

which is generally handed as a service by 

the manufacturer of the wearable device. A 

single accelerometer detector at 200 Hz 

generates about2.3 GB of data per day. The 

more the detectors or covering criteria are 

added, the further the data are generated 

by the detectors. There's a steady 

progression towards the period of the 

Internet of Effects (IoT) where numerous 

similar bias will be connected generating 

terabytes of data that must be anatomized 

conceivably in real time to give effective 

decision support.However, it would affect in 

a destruction of network bandwidth and a 

drop in response time, If all these data have 

to be uploaded to the pall for analytics. 

A remedial result with an edge calculating 

frame which is stationed in close 

propinquity, i.e., within a maximum range of 

100 ft from the wireless detector bias, and 

collects and performs preprocessing of the 

data to only transfer the important data to 

the pall. We develop machine literacy 

models to assay the data and induce 

announcements in real time to enable calls 

for backing. We validate our frame for real-

time fall discovery use case script by 

analyzing the accelerometer data collected 

from the wearable detector bias. We're 

working with medical collaborators to 

deploy our frame at conventions and 

withdrawal homes to cover cases in real 

time as a part of Kingston’s Smart City 

action 

 

II. LITERATURE SURVEY 

Fall monitoring has been an emerging field         

with new systems being introduced 

 constantly. Several taxonomies on fall 

monitoring can be found in the research, but 

most of them are done for monitoring in 

general, i.e., for systems using video, audio, 

and ambient sensors. We present a literature 

review specifically for wearable sensor 

devices and the systems they use for 

monitoring as explained below. 
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Bourke et al. [5] presented a fall 

detection mechanism where sensors were 

placed on the thigh and trunk. By analysing 

the signals from these sensors, upper and 

lower fall thresholds were determined. If the 

resultant value exceeded the upper fall 

threshold at the trunk, a fall was detected. It 

was able to detect a fall with 100% 

specificity. But when tested against the real-

time data, a lot of false positives were 

observed. So, Bourke et al. [6] in his next 

study monitored the patients after fall 

impact was detected. Though this decreased 

the number of fall positives, it still had 

problems with differentiating some fall-like 

activities. Kangas et al. [7] found similar 

results in his study where apart from 

monitoring the impact and posture, they 

tested the start of fall and the velocity before 

impact. While the start of a fall was clearly 

shown in the forward and sideward falls, it 

was not useful for detecting backward falls 

which are the  

major causes of hip fractures. Bourke et 

al. [8] calculated vertical velocity along with 

impact and posture for both scripted and 

unscripted activities which lead to fewer 

false positives. He et al. [9] proposed a fall 

detection and alerting system using a 

smartphone. A median filter was used to 

smooth out raw accelerometer values. 

Features like signal magnitude area, signal 

magnitude vector, and tilt angle were 

analysed against the smoothed values. When 

the features exceeded a certain threshold, a 

fall was detected. Vo et al. [10] analysed falls 

with a smartphone in the hand, chest pocket, 

or pant pocket. Detection of fall was done in 

three steps: step 1—when the fall took place, 

step 2—when the person hit the ground, and 

step 3—when the person returned to normal 

activity or continued to lie down. The 

orientation was analysed in between two 

steps when monitoring data exceeded 

predefined threshold values. To monitor a 

subject after fall, the orientation data were 

analysed for movements in the third step. 

This mechanism was tested on five young 

people, which resulted in 85% accuracy. 

Abbate et al. [11] proposed a mechanism to 

use both threshold and machine learning 

algorithms to detect falls. The system was 

implemented using a smartphone and a 

wearable sensor placed at the waist with a 

sampling frequency of 50 Hz. When a fall was 

detected using a threshold-based technique, 

it was sent to a classification model for 

further analysis. The mechanism also had a 

notification centre, using which the user 

could turn off the false alarms. The false-

positive data were sent to the classification 

model again for training. A two-layer feed-

forward neural network model was used for 

classification where features were generated 

from the input signals and fed into the 

model. In the case of continuous data 

acquisition, the model was able to 

distinguish between false positives and real 

falls with a specificity of 100%, but no fall 

occurred during the data collection. So only 

specificity could be calculated. The authors 

concluded by stating that small external 
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sensing units will garner a more positive 

response because of low intrusiveness 

instead of forcing subjects to carry 

smartphones in their pockets. Yuwono et al. 

[12] proposed a system to optimize the 

performance of fall detection using a neural 

network approach with a minimum amount 

of information from a triaxial accelerometer. 

The remedial solution constantly checks the 

magnitude of all the accelerometer values. If 

it exceeds some predefined threshold value, 

then the signals from 2.5 s before and after 

the impact are extracted and normalized. 

Using the discrete wavelet transformation 

(DWT), K-means seeded regrouping particle 

swarm optimization (RegPOS) and Gaussian 

distribution of clustered knowledge (GCK) 

refer each input signal to the cluster centroid 

and measure the statistical characteristics. 

Finally, the data are sent to a multilayer 

perceptron, augmented radial basis function 

neural network, and a voting ensemble of 

both. It is concluded that while the results 

were very promising, training and testing the 

data are difficult for this technique.Khan and 

Hoey [13] surveyed different machine 

learning algorithms for fall detection. The 

authors concluded that recurrent neural 

networks (RNNs) were very well suited for 

this problem as the data are usually 

sequential time series data. Theodoridis et al. 

[14] built long short-term memory (LSTM) 

recurrent neural network models using a 

published dataset called the UR fall 

detection. When compared with support 

vector machine (SVM) and Bourke et al.’s [5] 

threshold-based approach, the LSTM model 

gave better results than the other 

approaches. 

 

 
III. Fall Prevention Technique 

Besides fall detection, there's a dire need for 

fall prevention systems. External prevention 

are often done by installing handrails and 

teaching techniques to avoid falling, but 

internal fall prevention is trickier. It requires 

deep research on the neurological activities to 

analyse which a part of the brain depletes 

their awareness and lowers the interval. Also, 

the gait and posture is analysed to correct 

their balance just in case of free fall. Cheng et 

al. [15] proposed that, by educating the 

elderly people on fall, teaching differing types 

of exercises, and assessing and monitoring 

hazard situations, falls is reduced. Some work 

has also been done on cushioning the autumn 

in order that any injuries is avoided. Tamura 

et al. [16] built an innovative system where a 

wearable airbag inflates automatically when 

the system predicts a fall 300 ms before the 

autumn occurs. Zhong et al. [17] conducted 

similar research on real-time falls. The airbag 

was ready to inflate correctly for every fall 

with a sensitivity of 93.6%. Although systems 

like these show great progress towards fall 

prevention, challenges still exist in handling 

situations like sideward and forward falls. 

More work is required for expediting the 

inflation process of the airbag and avoiding 

false alarms 
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IV. Proposed System 

To make the system more accurate, To need 

assemble a database from videos related to 

the falling patterns. When data is collected, it 

tracks the falling frames and divides them into 

falling and nonfalling poses. Fall frames make 

it easy to determine what the actual fall looks 

like by comparing a live video or dataset of 

falls with classified frames 

Fall detection systems vary within the 

components they use. one in every of the 

foremost common sources for the sensor data 

could be a smartphone. the info are collected, 

analysed, and stored on the smartphone 

itself. Most of the research studies we've got 

discussed to this point are performed through 

such a tool. thanks to their limited 

computational power and storage, advanced 

machine learning techniques are difficult to 

implement on smartphones. 

 

Figure 1 : System Architecture Diagram 

V. Result Analysis: 

The following helps to clarify the issue 

associated with previous research and how 

the proposed system helps to rectify 

maximum of those features for better result 

 

Sr.N

o. 

Parameter

s 

Previous 

system 

Proposed 

System 

 

01 

 

Frame 

Selection 

 Frames 

calculation 

was not 

accurate 

It helps to 

identify the 

frames 

properly 

 

02 

 

 

Accuracy 

Accuracy 

of 

detection 

was not 

proper 

Accurate 

with 

reference to 

the previous 

system 

 

03 

 

Classificati

on 

Classificati

on was not 

done on 

Naives 

Bayes 

Algorithm 

It was done 

using Naives 

Bayes 

Algorithm 

 

04 

Intimation 

to the 

system 

Recognitio

n position 

was not 

characteri

zed 

properly 

Parameters 

of 

recognition 

was filtered 

and alert on 

the system 

was 

executed 

 

05 

Sensitivity 

Specificity 

measures 

Sensitivity 

and 

specificity 

identificati

on with 

videos 

frameswas 

not done 

Sensitivity 

and 

specificity 

was 

achieved 

and fulfilled 

with 

objective 
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06 

Limitation 

and future 

work 

Future 

limitation 

occurred 

due 

toprevious 

Many 

chances of 

implementat

ion of 

system using 

AI, 

Augmented 

reality is 

feasible 

 

TABLE 1: System Performance 

      1 Selecting the input 

 

                     FIGURE 1: Selecting the input 

      2 Selection of video  

 

                           FIGURE 2: Selection of video   

 

 

 

 

 

 

 

 

3 Frames generation 

 

FIGURE 3: Frames generation 

4 Selected Frame 

 

FIGURE 4: Selected Frame 

5 GRAPH ANALYSIS 

The accuracy, sensitivity and selectivity of the 

fall video was displayed as per the detection 

of the falling frame 

 

FIGURE 5: Graph for System Performance 
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6 Feature Extraction 

        

                 FIGURE 6: Feature Extraction 

    7 Detection of fall or not   

         

            FIGURE 7:  Detection of fall or not   

VI. CONCLUSION 

  The way of living of an elderly people alone 

during this lockdown and can have limited 

access to various facilities especially to medical 

help also. This method is helpful to identify and 

monitor the activities about falling of an elderly 

person. The use of surveillance camera will be 

available to capture the activity of elderly 

people and feed continuous video into the 

system for training part and for modeling 

purpose. Two procedures that was proposed 

and design of which first one is to feed those 

videos to the activity model and second one is 

to compare the activity frames with dataset and 

predict the fall. People above 65 age have the 

problem of weaker muscle and may lead to 

collapsing which affect critical injuries. An 

unusual activity model was creates to predict 

the fall with reference to the video feed. It will 

definitely help to resolve the issue of unusual 

activity and estimate the fall quickly and 

efficiently. Further it will extended as a part of 

research 
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