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Abstract: Data are presently processed relatively in an systematic way due to the advancement of machine learning 

procedures. Such plans for information extraction are very often employed in a diversity of contexts, counting trade, 

social media, wagering, voting, predicting, and more. Healthcare in Body Sensor organize is one of these key areas where 

displaying and data analysis are exceedingly utilized. The information that is captured and fabricated in this organize is 

utilized to follow a person's regular exercises, check that the data is exact, determine when a medical emergency is 

appropriate, and more. There are abundant studies based on such examination; some acted their own methodology while 

others utilized pri-defined procedures such as Machine Learning, Deep Learning, Neural Systems and more. In order to 

analysis the sensor information, several methodologies that have been stated in some preferred research articles are 

compared in this document. Both the analysis strategies and the study's discoveries are very distinct and have numerous 

distinctive characteristics. The differentiate study contributes a comprehensible exhibit of these procedures and angle.  
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I. INTRODUCTION 

 

Data analysis is a very ancient as yet still challenging and important teach. Data can be carried out in a organized way, 

such as a table, or it can be performed in a enlightened way, such as video and sound. More particularly, information may 

be in unstructured, semi-structured, or organized shape. The word "structured data" refers to information that has been 

collected in a predetermined, comprehensible framework, such as an excel sheet. Examples of structured data combine 

records with  in the tsv, csv and xlsx groups. Semi-structured data are gathered by utilizing a few script or through 

machines, which are small bit in complicated shape but in any case such data have its own format i.e., the arrangement 

of data stored, which is shared along side the input. For example, log data usually contains information of a client 

comparing to the organizations require, like for a book distributing company a log data may consist of user’s ip address, 

date, nation, time, city, ISBN number, substance of book which accessed, page number, cost of book and more. Such data 

commonly have log format. Unstructured data are exceptionally complex to understand, they have no settled organize of 

data gather and does not store at organized databases like Oracle. For example, social media information, content arrange 

information, satellite images, sensor data and more.  

 

The main goal of data analysis is to examine the data and draw conclusions from it. A few visualizations of an insight, 

such as evaluating or finding graphs, tables, or even some either a forecast or a suggestion. Analysis of data is a fairly old 

method utilized since the 19th century.Businesses, organizations, and even countries are utilizing this methods to improve 

the productivity, introducing new guidelines or goods, receiving response from their clients or consumers, and more. This 

not only improves their development in terms of business or their own wealth, but also it is helpful for humans’ overall 

growth.  

 

Generally there are four types of data analysis namely: Diagnostic analysis, Descriptive analysis, Predictive analysis, and 

Prescriptive analysis. Descriptive analysis is usually based on WHAT sort of circumstances, and regularly needs lots of 

past information. It is the designation of the summarized part of assembled information. To represent the end result of 

such examination, few visualization tools like Scatter plot chart maker, MS Office, and more are usually required. By 

utilizing tables, graphs, and charts it is very straightforward to figure out the yield of the given datasets. Diagnostic 

analysis is used to discover the answers of WHY. That’s, why brand X is in high need or why brand Y faces loss even 

the characteristic of it is distant superior than brand X, and so on. Hypothesis testing,  data disclosure, data mining, 

penetrate down, and correlations are a few of its methods. This sort of analysis is cooperative to recognizing the cause of 

particular patterns, and the correlations between factors picked among the given datasets. Predictive analysis is more 

about the future i.e. what will emerge in future based on the given information set. There are several  data mining 

techniques, measurable demonstrating, machine learning algorithms and Artificial Intelligence based algorithms which 
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are when applied over a data set, it will return a few future based yield. So in this analysis the modelling method predicts 

what will be emerge within the future, for example climate estimate, investment strategies,  share advertise news and 

more. Prescriptive analysis is all about what to do another within the frame of advice. It is broadly utilized with predictive 

analysis for lots of desicion making applications like  robotics in defence, self-driving car, clinics, hotel industry and 

more. This is also performed by  deep learning and machine learning algorithms along with high end developing advances 

like big data, cloud computing and more 

 

Data analysis has been enhanced over the time utilization.  One of major reasons is to stand up to among organizations, 

and this is enhanced due to request and supply enhancement of administrations and products . Data analysis and modeling 

is utilized in numerous areas like share showcase, e-commerce, travel industries, research industry like  NASA, 

ISRO,therapeutic industry, and more. Since the past 5 years there developed one more zone, i.e., Body Sensor Organize 

(BSN) in healthcare (Fig. 1), where modeling and analysis methods are mostly utilized for the wellness of human creatures. 

Separated from being utilized for caretaker, training of patients, and more analysis of information will also highly 

advantageous for doctors as it helps to increases physicians compassion over their patients, with machine learning 

algorithms information can be analyzed more methodically than a human which usually spares time as well as the lives 

of their patients, and most vitally data analysis along side displaying can forecast the plausibility of advancing of sickness 

like bird flu, malaria, corona-virus, monkey pox, and more. The superior monitoring of past information  either based on 

human endured from these illness or the natural structure of the flu or infection, can alert the hospitals, doctors, as well 

as schools administration, and peoples, and they all can sufficiently formulate themselves.  

 

 
Figure 1. BSN model 

 

II. CHALLENGES 
 

Body sensor network sensors are set within the body or over the body. Since except resting, people usually keep moving, 

at least one portion of the body may be complex to oversee. This makes sensors complicate to urge the exact information 

and also reading may not be gathered appropriately, which makes the pre-processing complicate.Usually, Neural 

Networks are utilized for information handling, however the objection is that, expanding the number of layer will 

moreover broaden the complexity. There’s require of earlier estimation about vulnerabilities which then determines errors, 

as well able of making combination of information which then do acknowledgement of exercises. One of the main threat 

is the lost and wrong information. This happens when end client overlooks to wear the device or extricates the band, or a 

device does not have legitimate charge. Weakness is additionally one of the major challenging issue which comes about  

in misclassification. Some algorithms like Deep Neural Network makes issue of over-fitting and devour parts of time for 

training information processing.  
 

III. WORKING 
 

In BSN, data analysis is of prognasticative sort i.e., an analytic which is based on expectation for future based obscure 

exercises. With the progress innovation like artificial intelligence, big data, cloud computing and more, a BSN modelling 

framework can presently work out the plausibility of diseases that a patient may develop, patient’s body response to 

different medicines. Another imperative cause of re-engineering is monstrous improvement within the field of data 

innovation, particularly the Web of Things, and broadcast communications, particularly the remote communication 

strategies like Zigbee, Bluetooth and more. Remote body devices like wearable protest or sensors transmit information 

within the frame of signals which are captured by dependable and effective procedures. Capturing of information has 

presently ended up  a prevalent within the field healthcare, as without accessing proper data, one cannot make a Body 
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sensor network for healthcare. The common steps of data analysis is shown in Figure. 2., and are explained within the 

assist focuses: 
 

⚫ To begin with first step is the gathering of information, which may be assembled from sensors, by utilizing camera 

fitted within the clinic or any place for the treatment of a individual, by utilizing therapeutic gadgets, and more.  
 

⚫ Following step is the cleaning of information and making it in its immaculate frame i.e., containing no lost 

substances,  no copy values, correcting inaccurate information and in case required supplanting it, adjusting the inaccurate 

organize of the information and more.  
 

⚫ Finally the information is stored in some centralized capacity. Typically the genuine information in which 

appropriate information analysis model is adjusted and assist the information is analyzed. These days, such information 

is ideally accumulated and gathered in cloud capacity, which is available at any time by any authorized individual or 

organization.  

⚫ Within the following step, various analysis and modelling strategies are connected over the actual final information. 

There are numerous calculations accessible, and since last decades machine learning procedures are broadly utilized either 

to do the suggestion or giving caution.  

⚫ Within the last step, the analysis result is either fair monitored by utilizing a few visualization apparatuses or the 

results are connected through the BSN, like texting caution message, using voice providing some suggestions like “ your 

heart beat seems to be very high, take some rest etc.”,  

 

 
 

Figure 2: Generalized steps BSN in Healthcare Data Analysis 
 

IV. ADVANTAGES 
 

1. By utilizing data analysis, one can recognize the complex action designs such as sitting and unwinding, lying down, 

strolling, climbing stairs, etc. 

2. It helps to differentiate the human movement like what they are doing, either standing, strolling, sitting and more. 

3. Sensors track players body parameters of the players and that information are further analyzed by giving valuable 

insights approximately that player like heart beats, blood pressure, body temperature, muscle exercises and more. 

4. Within the medical field for the purpose of checking and recognizing the inner illness of human body. 

 

V. APPLICATIONS 
 

1. Monitoring of elderly people, patients and detection of Depression. 

2. To monitor the Glucose level. 

3. Prevention of Medical accidents. 

4. Localization and Navigation. 
 

VI. CONCLUSION 
 

Data analysis and body sensor network applications in healthcare is the most recent trends in academic study. Data 

analysis can be done in a distinctive sorts of techniques, and it has been broadly utilized since the turn of the century in a 

number of businesses, especially by organizations like banks, the stock advertise. It has moreover been utilized by 

governments to alter open approaches. One of the major reasons for the present boom in acceptance of the healthcare 

segment is the truth that wearable sensor devices are presently broadly available to the normal person. The analysis 

advance to produce much more exact, effective, reliable, and effortlessly implementable results. The qualified analysis 

starts by laying out the concept of data analysis in body sensor network before going on to detail the essential steps in 

data analysis as well as a couple of popular techniques.  

https://ijarcce.com/


ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

ISO 3297:2007 CertifiedImpact Factor 8.102Peer-reviewed / Refereed journalVol. 12, Issue 5, May 2023 

DOI:  10.17148/IJARCCE.2023.12524 

    © IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 164 

REFERENCES 

 

[1] Ishita Gupta, Sarishma Dangi, and Sachin Sharma. "Augmented Reality Based Human-Machine Interfaces in 

Healthcare Environment: Benefits, Challenges, and Future Trends." In 2022 International Conference on Wireless 

Communications Signal Processing and Networking (WiSPNET), pp. 251- 257. IEEE, 2022.  

[2] Sourav Singh, Sachin Sharma, and Shuchi Bhadula. "Automated Deep Learning based Disease Prediction Using Skin 

Health Records: Issues, Challenges and Future Directions." In 2022 International Conference on Electronics and 

Renewable Systems (ICEARS), pp. 638-643. IEEE, 2022.  

[3] Chetan Pandey, Sachin Sharma, and Priva Matta. "Body Sensor Network Architectures in Healthcare Internet-of-

Things (HIoT): A Survey." In 2021 6th International Conference on Communication and Electronics Systems 

(ICCES), pp. 494-499. IEEE, 2021.  

[4] Chetan Pandey, Sachin Sharma, and Priya Matta. "DME: An Efficient Encryption Technique for Body Sensor 

Network in Healthcare Internet of Things (HIoT)." In 2021 2nd International Conference on Intelligent Engineering 

and Management (ICIEM), pp. 80-85. IEEE, 2021.  

[5] Rawat, Sarthak Singh, Kartikeyan Singh Rawat, and Rahul Nijhawan. "A Novel Convolutional Neural Network-Gated 

Recurrent Unit approach for Image Captioning." 2020 Third International Conference on Smart Systems and 

Inventive Technology (ICSSIT), pp. 704-708. IEEE, 2020.  

[6] Qiu, Sen, Zhelong Wang, Hongyu Zhao, Long Liu, Jinxiao Li, Yongmei Jiang, and Giancarlo Fortino. ”Body sensor 

network-based robust gait analysis: Toward clinical and at home use.” IEEE Sensors Journal 19, no. 19 (2018): 8393-

8401.  

[7] Uddin, Md Zia, and Mohammad Mehedi Hassan. ”Activity recognition for cognitive assistance using body sensors 

data and deep convolutional neural network.” IEEE Sensors Journal 19, no. 19 (2018): 8413-8419. 

[8] LS1 Bhatti, Uzair Aslam, Mengxing Huang, Di Wu, Yu Zhang, Anum Mehmood, and Huirui Han. ”Recommendation 

system using feature extraction and pattern recognition in clinical care systems.” Enterprise information systems 13, 

no. 3 (2019): 329-351.  

[9] LS2 Sahoo, Abhaya Kumar, Sitikantha Mallik , Chittaranjan Pradhan, Bhabani Shankar Prasad Mishra, Rabindra 

Kumar Barik, and Himansu Das. ”Intelligence-based health recommendation system using big data analytics.” In Big 

data analytics for intelligent healthcare management, pp. 227-246, 2019.  

[10] Gumaei, Abdu, Mohammad Mehedi Hassan, Abdulhameed Alelaiwi, and Hussain Alsalman. ”A hybrid deep 

learning model for human activity recognition using multimodal body sensing data.” IEEE Access 7 (2019): 99152-

99160.  

[11] Meng, Yiwen, William Speier, Chrisandra Shufelt, Sandy Joung, Jennifer E. Van Eyk, C. Noel Bairey Merz, Mayra 

Lopez, Brennan Spiegel, and Corey W. Arnold. ”A machine learning approach to classifying self- reported health 

status in a cohort of patients with heart disease using activity tracker data.” IEEE journal of biomedical and health 

informatics 24, no. 3 (2019): 878-884.  

[12] LS3 Dhinakaran, K., M. Nivetha, N. Duraimurugan, and DC Joy Winnie Wise. ”Cloud based smart healthcare 

management system using blue eyes technology.” In 2020 International Conference on Electronics and Sustainable 

Communication Systems (ICESC), pp. 409-414. IEEE, 2020.  

[13] LS4 Ali, Farman, Shaker El-Sappagh, SM Riazul Islam, Daehan Kwak, Amjad Ali, Muhammad Imran, and Kyung-

Sup Kwak. ”A smart health- care monitoring system for heart disease prediction based on ensemble deep learning 

and feature fusion.” Information Fusion 63 (2020): 208- 222.  

[14] Zhou, Zhiqing, Heng Yu, and Hesheng Shi. ”Human activity recognition based on improved Bayesian convolution 

network to analyze health care data using wearable IoT device.” IEEE Access 8 (2020): 86411-86418.  

[15] LS5 Yue, Wenbin, Zidong Wang, Jieyu Zhang, and Xiaohui Liu. ”An overview of recommendation techniques and 

their applications in healthcare.” IEEE/CAA Journal of Automatica Sinica 8, no. 4 (2021): 701-717.  

[16] J. Luprano, J. Sola, S. Dasen, J. M. Koller, and O. Chelelat, "Combination of Body Sensor Networks and On-body 

Signal Processing Algorithms: the Practical Case of MyHeart Project," in International Workshop on Wearable and 

Implantable Body Sensor Networks (BSN 2006), Cambridge, MA, USA, 2006.  

[17] R. Jafari, A. Encarnação, A. Zahoory, F. Dabiri, H. Noshadi, and M. Sarrafzadeh, "Wireless Sensor Networks for 
Health Monitoring," in Second Annual International Conference on Mobile and Ubiquitous Systems: Networking and Services 

(MobiQuitous 2005), 2005, pp. 479-481.  

[18] I. Khemapech, I. Duncan, and A. Miller, "A Survey of Wireless Sensor Networks Technology," in 6th Annual Postgraduate 

Symposium on the Convergence of Telecommunications, Networking and Broadcasting, Liverpool, UK, 2005. 

[19]  I. F. Akyldiz, W. Su, Y. Sankara Subramaniam, and E. Cayirci, "Wireless Sensor Networks: a Survey," Computer 

Networks (Elsevier), vol. 38, pp. 393-422, 2002.  

[20] U. Varshney, "Pervasive Healthcare and Wireless Health Monitoring," Mobile Networks and Applications, vol. 12, pp. 

113-127, March 2007.  

https://ijarcce.com/

