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Abstract: Today, Real Time Video activity  detection techniques are widely used for suspicious activity 

detection or for abnormal activity detection. This study paper has shed its light on different related work of real-

time video activity detection technologies in the context of machine learning purposes. Moreover, this research 
study focused on video detection techniques such as face detection technology which is the most used technology 

of real time video activity detection with the help of CNN technology. In addition, it showed there are three 

different methods in human detection or video activity detection as Handcrafted motion features, Deep learning 

and Depth sensor. On the other hand, depth sensor is frequently using to develop the system of fall detection. 

The technique of depth senor is help to indicate potential fall as well as Kinect sensor has been used for 

authenticates the form of fall alert.  

Keywords: Machine Learning, Deep Learning 

--------------------------------------------------------------------------------------------------------------------------------------- 

Date of Submission: 12-11-2021                                                                           Date of Acceptance: 28-11-2021 
--------------------------------------------------------------------------------------------------------------------------------------- 

 

I. Introduction 
Real-time video detection is an effective technology that is used in everyday applications in order to 

create a surveillance process with the help of a video camera. In the case of social interaction in real time, the 

video activity deception technique is used with the help of live video recording. Machine learning is another 

important factor in the recent business era as it is made up of computer science and a branch of artificial 

intelligence (AI) that helps to maintain data flow. Hence, in this paper, a piece of brief information about real 

time video activity detection technology has been discussed. Moreover, the main aim of this study is to identify 
different related work related to real time activity detection techniques in machine learning. On the other hand, 

several related works of real time video detection techniques in machine learning have also been included in this 

work with the help of some real time techniques.  
This present study is going to critically discuss different techniques based on real-time video activity in 

the process of machine learning. On the other hand, most of the related work in the area of human activity 

analysis is largely focused on general classification regarding actual video-based action. Besides that, several 

forms of the actual video classification process have merely hacked due to the poor development of smart 

security. Different types of real-time techniques are highlighted in this study as they can effectively help to 

gather more information regarding different usable techniques in machine learning.  

 

II. Related work 
There are several similar works related to real time video activity technology used in machine learning 

with the help of AI and computer science. Real time video activity detection technique mainly used in the 

surveillance purpose of human resources also used in manufacturing and maintenance of robotic features. CNN 

technology is the most effective technique used in face detection with the help of CCTV footage. Therefore, 

face detection is a related work of real time video activity detection techniques in the case of machine learning 

[1]. Most organizations use real time video activity detection techniques to capture all necessary activity 

happening within an organisation. According to several studies, it showed companies mainly use real time video 

activity detection techniques to make business processes easier and effective.  
Besides that, face detection work is helpful to detect any kind of misbehaviour or corruption happening 

within any organisation or institute. Real time video activity detection technique is also effective to build trust 

between two employees or between employees and company hierarchy as well. A supervised convolutional 

neural network (S-CNN) is an effective technique used in human detection through video play whereas it acts 

as a CNN feature extractor in case of human detection. Moreover, it showed S-CNN technology use in learning 
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machine management and produced an average accuracy of 95.6% with the help of SoftMax. In addition, pre-

trained CNN produces an average accuracy of 98.09% in the case of face detection technology [2]. The main 

related work which helps to focus on video detection techniques is the human activity recognition system that 
analyses and identifies the human activity with the help of various types of sensors. Different reviews of papers 

have been published that help to understand the multidisciplinary approach of human activity recognition to 

update the field of video detection in machine learning. The concept of human activity recognition mainly 

focuses on the movement of several parts of the personal body and enables the activity with the help of artificial 

intelligence. There is a need to focus on imperial identification as well as localisation of activity to boost up the 

understanding of events and video detection techniques [6]. Vision-based human activity recognition is a part of 

video detection which helps to focus on human vision activity e and understanding the concept of home 

monitoring as well as video surveillance. There is a need to understand the activity recognition as well as 

application of this system with the help of remote methods as well as contact-based systems. The concept of a 

contact-based system will help to generalize the knowledge of physical interaction and maintain comment 

acquisition with the help of video reduction techniques.  
In the case of machine learning, face detection technology is the most used technology in the present 

business era. Several surveys showed in the case of both the retail and manufacturing industry all industries 

have focused to use real lime video detection technology that makes the payment process easier [4]. Apart from 

that, the use of face detection technology with the help of real time video activity detection helps to provide 

contact fewer services. Therefore, in the case of the Covid-19 pandemic, most of the industries have started to 

use machine learning features that help to maintain all covid-19 guidelines given by the country government.  
However, real time video activity detection technology helps to improve the surveillance process with 

the help of CNN technology. Besides that, organizations or institutions use real time video activity detection 

techniques to capture all necessary activity happening within an organisation [5]. However, real time video 

activity detection techniques mainly used in the surveillance purpose of human resources are also used in the 

manufacturing and maintenance of robotic features. Therefore, all these are considered as the real time video 

activity detection technology used in machine learning.  
One of the most developing works related to real-time video activity detection in machine learning is 

highly associated with the smart technology named artificial intelligence. On the other hand, the advanced 

system of modern technology such as artificial intelligence has been used in different sectors to increase their 

productivity rate. Besides that, the advanced technology named artificial intelligence is used for video 

surveillance as it specifically utilizes smart computer software programs [6]. Apart from this, smart technology 

is adversely beneficial in helping to evaluate both images as well as audio from the source of a video 

surveillance camera. The advanced security contractor’s system is present in this software as it can accordingly 

help to define some of the major restricted areas within view of the camera.in addition, the smart function of 

artificial intelligence is accordingly preceded by the use of machine vision that is marked as a series of 

mathematical procedures or algorithms [17].  
Based on the ongoing scenario of a globally competitive business market, each and individual industry 

are trying to develop their business construction depending on smart technologies. Besides that, some of the 

retail as well as other technology-based industries have adapted the techniques of real-time video activity to 

protect their delivery procedure. For example, "behavioral analytics" is marked as the adopted security that has 

been recently developed in different industrial activities from the generation of manufacturing processes to the 

area of delivering the service [7]. Besides that, big data applications are effectively consuming most of the space 

in the research area as well as industrial activity. In addition, among the standard examples of big data, the 

critical function of video streams from the generation of CCTV cameras is usually the same as other sources 

including medical data and agricultural data. Along with this, sensor data, as well as social media data, are 

effectively evolved from the research space [8].  
Deep neural networks with deep learning are usually active with a much wider range of accuracy in the 

process of computer vision tasks rather than the general algorithm of classic machine learning. Due to the higher 

demand for both storage resources as well as computation, deep neural networks are promotionally often 
deployed in the cloud system [15]. Based on the ongoing global era, it can be evaluated that most of the related 

work is accordingly moving with the deep neural network [6]. As a result, the DNN is remarkably close to the 

end of data sources as it alternatively connects with the edge computing paradigm. According to the machine 

learning system, it is effectively marked as a standard approach in terms of identifying some of the critical 

issues in delivering or purchasing. Besides that, the lack of the area regarding open-source framework is 

associated with high-level API as it accordingly complicates the form of deployment. The deployment 

procedure regarding deep learning-enabled processes helps to deliver systematic work at the source of internet 

edge. On the other hand, Edge Eye is accordingly to help to deliver high level as well as task-specific API which 

is actively useful in terms of developers as they can easily concern themselves solely on a specific application 

logic [19]. Edge Eye is specifically helpful to enable developers to transform models through training with some 
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of the popular deep learning frameworks [7]. The chosen machine learning approach is actively beneficial in 

respect to creating advantages to deployable elements with the source of minimal effort. As a result, it can 

effectively leverage the area of optimized inference engines as those are belonging to different industries in 
order to achieve optimized interference efficiency and performance.  
 

III. Study of real-time technique 
Real time video activity recognition has become an important research area nowadays as it plays an 

important role in machine learning and robotics as well. Several methods help to detect different challenges 

faced by companies while using real time video detection technology for surveillance processes or machine 

learning processes as well. In the case of robotics AI technology is mainly used with the help of real time video 

activity detection techniques. The main methods that are used in real time video activity detection are 

Handcrafted motion features, Deep learning and Depth sensor. All these methods are helpful to detect human 
action via real time video activity detection technology by using a branch of AI and computer science [1]. All 

these methods hold both advantages and disadvantages in case of detecting video activity through AI and real 

time video detection technology as well.  

 
Handcrafted motion features: 

Handcrafted motion features are mainly used with CNN technology that helps to detect any kind of 

defects through video detection techniques. On the other hand, motion features provide temporal information 

via optical flow to obtain the best performance of any organisation related to human surveillance. In the case of 

machine learning, AI is the most effective technology that includes a motion feature that helps to record every 

small activity from the target substances [3]. This method also helps to collect features from the vocabulary of 

visual features in order to focus on the movement along with video recording.  
Besides that, video recording helps to collect different data about the employees or the entire activity 

that happens during the maintenance of machine learning. Through this method, only motion-based approaches 

can be analysed which is considered as a disadvantage of this particular method. Apart from that, in order to 

maintain particular approaches in video recognition, many resources need to be used that make the entire 

process effective and innovative as well. 
In addition, these methods run with the help of CNN technology which is an artificial neural network 

that is mainly used for face recognition. Convolutional Neural Network (CNN) technology is costly as 

compared to other Artificial intelligence (AI) technologies such as deep learning computer vision and others 

[3]. Hence, by using this handcrafted motion feature method operation costs started to increase that have an 

adverse impact on the performance of an organisation.   
A large number of layers is used in this handcrafted motion learning model by which activity CNN 

technology started to increase and it created a positive impact in human surveillance process and machine 
learning as well. Apart from that, these CNN layers make the entire activity of this technique critical for new 

users and sometimes workers do not understand how to operate entire methods successfully in case of video 

detection [5]. Hence, the face detection technique is the most used technique of detecting real time video activity 

techniques in a machine learning activity.   

 
Depth sensors: 
 The core use of depth sensors is effectively useful in terms of facilitating the prototyping of different 

ubiquitous computing applications regarding interactive space. On the other hand, the appropriate use of 

machine learning algorithms has effectively received real-time sensory input that is specifically input from the 

generation of three-axis accelerometers [9]. Along with this, gyroscopes are also strategically placed in the area 

of the human body as it is effectively useful to detect fall in progress. 
 

 
Figure 1: Artificial Neural Network 

(Source: Liuet al. 2019) 
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According to the global business report, it can be easily determined that most of the top organizations 

have faced a serious issue of inactivity detection as it is specifically associated as a leading cause for slow down 

business activity. The serious issue has been generated through core detection in the area of smart video 
surveillance [9]. Due to solving the core issue, these types of applicants need a standard performance based on 

real-time face activity detection. In this specific area, depth sensors have played a fundamental role as it is 

usually very time-consuming in the case of detecting the form of actual activity [10]. Apart from this, depth 

sensors are adversely useful in terms of developing fall detection as it is marked as a potential cause to harm 

older people. As a result, depth sensors are a suitably appropriate method as it is specifically assigned a 

considerable demand regarding the lowest cost of fall detection systems.  
Based on the ongoing worldwide working scenario, advancements in the area of depth imaging technologies 

have been effectively made in a form named human activity recognition (HAR).  
 

 

 
 

 

 

 

 

 

 

 

 

Figure 1: HAR 
(Source: Qi and Aliverti, 2020) 

 
The HAR is mostly relatable without attaching any optical markers as well as there is also no need for 

other quality motion sensors to the area of human body parts. On the other hand, real-time tracking of different 

working activities, orientation as well as the location of multiple people is raising the major importance 

regarding designing advanced computing applications based on novel ubiquitous. Top view cameras based on 

tracking specifically help to avoid the risk of occlusion while tracking people collaborating with the uses of 

smart technology of machine learning. although, it mostly required a complex tracking system as well as also 

needed advanced computer vision algorithms [10]. According to the ongoing smart technological scenario, 

depth sensors are routinely used in motion tracking and gesture recognition. Hence, it is specifically examined 

that the advanced real-time video activity recognition technique is beneficial for advanced human-machine 

interfaces. On the other hand, navigation systems, object counting, multi-point level sensing are also 

remarkably derived by the smart technical uses of depth sensors that are regulated through machine learning 
[18].  

 
Deep learning: 

Machine learning libraries and python-based computer vision need to be exploited in terms of 

improvement as well as an experiment on the ultimate uses of depth sensor technique. In addition, human 

activity is mostly placed in two major operations on a specific video [11]. On the other hand, for deep learning 

approaches, activity recognition from different videos in several CNN depending approaches is largely found. 

Along with this, most of the CNN-dependent approaches drastically developed the ultimate rate of standard 

efficiency in terms of detecting human activities. As a result, the core concern is remarkably derived through 

integrating the scope of adaptive comparison that is specifically associated with deep learning approaches. In 

addition, the technique of deep learning is effectively beneficial for video activity detection as it is specifically 

marked as a suitable technique to develop standard efficiency in the recognition of real-time activity [12].   
Several ways of using deep learning are largely associated with text generation, computer vision, image 

caption generation, as well as the area of consumer experience. On the other hand, machine learning is 

effectively used through multiple forms in the ongoing business as it can specifically help to enhance the source 

of consumer experience. Besides that, deep learning techniques are placed through the smart representation 

learning methods that are widely associated with different levels of a video representation. Apart from this, the 

technique of deep learning is specifically obtained through composing simple although non-linear modules. 

Backpropagation is effectively listed as the most useful technique that is adversely used in the activity area of 

deep learning. Along with this, in the case of deep learning, the black prop technique or Backpropagation is 

ideally referred to as the term of central mechanism in respect to neural networks [13]. The chosen technique is 

moderately beneficial as it creates neural networks that are associated with learning about some of the 
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addressing errors which are present in data prediction. Most of the common applications of deep learning are 

speech recognition and image recognition as it is most effective for feature introspection [14]. Hence, it can be 

identified from the above discussion that deep learning is one of the most useful methods to manually video 
detection. In addition, it is also addressing that deep learning possibly shines while it comes to the form of most 

complex issues. For example, speech recognition, natural language processing as well as image classification are 

easily solved due to the uses of the machine learning approach by a significant form of deep learning technique.  
 

IV. Conclusion 
The entire part of this present study is concluded about different techniques that have been used in real-

time video activity detection in the specific area of the machine learning process. Human detection in smart 

videos leads a major role in the area of different real-life applications. One of the most useful traditional 

approaches is largely depending on specific features through utilizing handcraft. The core concept of proposed 
features regarding machine learning approaches is quite easier as well as mostly cheaper as a result most of the 

industrial working processes are specifically regulated through face detection techniques. The present study is 

specifically highlighting similar works that are moderately associated with the form of real-time video activity 

technology. Based on the evaluation of ongoing working activity in a different industrial environment, it can be 

concluded that a supervised convolutional neural network (S-CNN) is an active technique that moderately 

using for human face detection for video activity detection. Apart from this, this present study is to help to 

analyses that Handcrafted motion features, Depth sensors as well as Deep learning are marked as the major 

methods which are frequently used in the area of real-time video activity detection.  
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