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Abstract: Activity recognition deals with the automation of recognizing various activities by identifying the subject and its
interactions with the environment. Human activity recognition deals with identifying different activities like sitting, walking,
laying moving, running, jogging, various hand movements, posture and behavior prediction and recognition. Activity
recognition deals with the automation of recognizing various activities by identifying the subject and its interactions with the
environment. The wide variety of environments are incorporated with Human Activity Recognition. It assists with the vast variety
of problems related to people, living, lifestyle, security, monitoring, which may or may not be related to computer science.
Keywords: Machine Learning, Activity Recognition, Prediction, Human Activity, Deep Learning, Sensors.

L. INTRODUCTION
Various applications are introduced to deploy automation in smart environments , works as important motivating factor for
following day to day and in critical activity recognition.
Health Care - In these applications, activity recognition support fitness and critical care. These are implemented via sensors and
images and videos concerned to the health care support system.
Security-Through surveillance, prediction and decision support system is benefited to improve the accuracy and classification score.
Human activity recognition is implemented in many applications which are related to theft and abnormal human behaviour. But
more dataset is required for validation of the models.
Occupancy prediction - By sensors and cameras a load of occupied space and resources are predicted for efficient utilization of
resources It is applied for load distribution and prediction and further generation of schedule and smart traffic monitoring and
prediction.
Ambient Assisted Living - It supports people for smart lifestyle and lively hood for improving quality of living for smart buildings,
city and houses. HAR provides support for scalable and accurate prediction and recognition support systems.
Senior Citizen Monitoring-Senior citizen monitoring is an important application amalgamation with surveillance and monitoring to
make senior citizen life independent and safe. These applications improve the quality of life for elderly people which should be safe
and secure
Disabled quality life improvement Human Activity Recognition applications focus on disabled person daily activities as hygiene,
nutrition and safety. These applications should be implemented in a realistic environment
Monitoring and prediction of activities related to Smart Buildings, offices and cities. Real-time monitoring deals with activity
recognition to observe and monitor activity patterns and predict action concerning the sequence of events. These applications
provide support to observe the change in behavior and its impact in critical environment
Biologging is the area which deals with tagging for observing animal activity pattern recognition and improve reproductivity of
endangered species

1. LITERATURE REVIEW
Human activity Recognition is a new and vast area of research that deals with real-time and frequently changing environments. A
variety of learning algorithms (deep learning, self-learning, transfer learning)are implemented to improve prediction accuracy.
Human activity recognition (HAR) plays a very important role in recognizing not only simple human activities such as walking,
running, jogging, moving upstairs and downstairs, but also recognizes strange activities performed by a human. Arbitrary and
sudden abnormal activities are recognized which are unusual.
Through machine learning, human activities such as walking, running, jogging, moving upstairs and downstairs, etc are recognized
through various types of data sets collected from different sensors. Traditional PR module based on decision tree SVM, naive
Bayes, HMM. The limitation of these recognition models is related to the data quality and the need for large training time.
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HAR has been increasingly implemented by deep learning technology. Methods exploit the capability of the classifiers using deep
learning, generalized linear model, random forest and ada boost Accuracy of Multi-class SVM is improved by enveloping transition
table. Computational time is deflated by eliminating access to Unreachable states .

Accuracy should be improved by using good quality data. More efforts should be required in data collection and preprocessing.

Limitations lie in data gathering due to devices limited power and approachability. Mostly wearable sensors and fixed sensors are
used in data collection.

Critical data analysis and real-time monitoring of multi-modal dynamic environment credited milestone to feasibility study and risk
management for diverse environments. It deals with real-time data processing, which should incorporate dynamic and distributed
processing. Parallel processing algorithms support is required for fast and efficient processing.

Existing models should be explored for other applications. Validation of existing algorithm need large dataset can be extended in
many ways by improving performances, generalization, analysis, abstraction, and enhancing efficiency. Training time can be
reduced by using Hybrid approaches. More scalable and efficient algorithms should be implemented to recognize and predict critical
and abnormal behavioral patterns.

Few applications, comparative study and their limitations are described in the following table

Table 1.Comparative study of Related Work

Paper Advantages Disadvantages/Limitations Accuracy
Video Surveillance | More work is needed for the
Mai et al[1] system  for motorbike | prediction of Complex 74.1%
theft prediction activities. Accuracy should be
improved
Ka “ntoch [2] The proposed prototype | Not investigated more features
is based on a battery- | which do not confirm
operated wearable | performed activity 82%
health_ monitoring
device
Nursultan et al [3] Random forest is more | Training Large dataset by
efficient in recognition is | using random forest is time-
as compare to SVM, and | consuming 84.5%
KNN
Mahmood et al [4] System  for  adaptive | The small data set is used
content  delivery was 87%
developed
Home automation | As the distance increases the
Supriyantgna et al [5] | &Home Security system | accuracy of prediction 90.67%
is developed decreases
Recognizes various | Accuracy should be improved
Gao et al [6] activities efficiently ..Position of the smartphone 91%
may vary
Braganca et al[7] Low computational cost | Accuracy should be improved 93%
High-quality features | More complex activity
with parallel processing | recognition should be explored, 95%
Uddin et al[8] result in high accuracy | for validation of the proposal
and low computational | large dataset is required
cost
Accuracy and training | For further validation of the
Alawneh et al [9] time is improved by | proposal, large data set is 95%
incorporating data | required
augmentation
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recognition algorithm

Good Accuracy is | Improvements in recognition
maintained  concerning | score and prediction time are 95.3%
Karbala et al [10] limited frame numbers required
Comparative study of | Sensor data is processed.
Boston et al [11] machine learning | optimization  and  scaling 96%
methods to identify better | process is  required  for
one for recognizing | classification
motion activity
Alam et al[12] Computational time is | Validation is not done in an
improved, efficiently | extensive way with more 97.1%
recognizes loT datasets | diverse
with better accuracy
Balli et al[13] Motion Sensor data is | Not considered hand
processed for recognizing | movements .cooking, eating 97.3%
human motion and smoking.
D.Angelo et al.[14] Inculcating Human | Other fields related to fitness
Activity recognition for | and surveillance should also be 99.9
improving the | explored
performance of COVID-
19 tracking app
Acrtificial intelligence | Data set used for urban areas,
Yigitcanlar,et al.[15] | Algorithms application | more should be required to 90%
for safety of the people | explore
through Activity
recognition
Palaniappan et.al.[16] | Abnormal Human | SVM implementation is used . 98%
Activity Recognition More algorithms should be
implemented
Alomari ,lktishaf et | Processing Arabic tweets | In other fields (healthcare and 98%
al.[17] to Automate road traffic | traffic automation) exploration
event detection using big | is required
data in a distributed
environment
Batty et al.[18] Application of Artificial | Urban planning Frame work for Theoretical
Intelligence in  smart | smart cities Frame work
cities
Yigitcanlar, Application of Artificial | Other perspective should also
Kankanamge, et | intelligence concepts in | require to be considered 92%
al[19] urban  planning and | Itis a study
development utilization
in Australia.
Jabanputry et.al[20] Comparative study of | Itisasurvey Comparative study
Human activity
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Ogbuabor et. al[21].

Implementation of | Smart phones are used for data
Machine Learning | collection 95%
algorithms for Human
Activity Recognition

Wang et.al.[22] Hybrid deep learning | Wearable sensors based data
approach used | collection 95.8%
for  Human  Activity
Recognition
Mehmood et. al.[23] | personalised learning | Implemented  for  specific
with ubiquitous approach | application as teaching 94%

is used Learning . Other applications
are required to explore
Human Activity | Limited sequence of postures
Htike et.al.[24] Recognition  for video | are predicted more data is 96%

surveillance to predict
posture

required to explore more set of
posture

Beddiar et.al.[25] Vision based Human | More data is required for 98%
activity recognition is | Validation
implemented

Arfat et.al [26] Big data processing for | Frame work is designed for
smart infrastructure | urban areas 95.6%
design opportunities and
challenges

Anguita et. al.[27] Public  domain  data | Smart phones are used for data
processing collection .More data should be 90%

explored
1. RECENT CHALLENGES
( ;Data collection 7 I ‘ eLack of Universaly
acceptable DataSets

Data Setsare
Application Based
Limtation aer
relatedto Devices
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collection
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and have power
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Applicationand
output
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tediusfor missing
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Fig.1. Challenges related to Activity Recognition
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V. ACTIVITY RECOGNITION METHODOLOGY
Various steps included in activity recognition

eDataFiltering
Filtering(Time Domain,Frequency Domain)
<Feature Selection

Data <Normalization
Preprocessing

. - N
<Define specific Classes
<Implementation of Algorithm(GS,GBDT,RF,KernelSVM)
Activity «Qutput activity Recognition
OEESTEN b eFEvaluation
4
<Implement Hybrid Algorithm by using already implemented Algorithm )
<Evaluation
ezl «Comparitive Analysis
of hybrid
Algorithm /
\
eEvaluate Final output
*Generate Prediction Result
Prediction
4

V. CONCLUSION AND FUTURE PERSPECTIVE

HAR remains one of the most challenging domains for th researcher owing to the complexity involved in the recognition of
activities and the number of inhabitants present. Initial research on HAR has been considered a conventional pattern recognition
problem. Traditional classification techniques SVM and Hidden Markov models have been extensively used in activity recognition
systems. The traditional methods (shallow learning) are heavily dependent on human knowledge of the domain and also require
feature engineering from the data, which is heuristic driven and. which involves a sequence of several micro activities using shallow
learning However, deep learning methods learn the features directly from the data hierarchically which eliminated the problem of
hand-crafted feature approximations. In addition, deep learning such as Convolutional Neural Networks has been successful in
learning complex activities due to its properties of local dependencies and scale-invariance from one domain to another. In effect,
extracting interesting’s from one model to another allows the new model should be trained with reduced training samples, and hence
the computational cost is reduced tremendously.
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