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Abstract– Wireless body area network is very significant topic 

now a days and it is developing technology in the field off human 

body health services because it’s developing time to time and 

play very important role to improve human health. In this paper, 

we conduct a survey of WBAN harvesting techniques and discuss 

the different challenges and issues that are involved in the design 

of WBAN. Batteries are the main element of sensor nodes which 

use power to work properly that’s why management of power 

resource is the main challenge. To overcome this challenge use 

Past research describe the different types of harvesting 

techniques such as Vibration, solar, blood pressure, thermal, 

wind and radio frequency harvesting technique. We explore the 

thermoelectric generators for energy harvesting from the human 

body using the thermal harvesting technique and compare all the 

harvesting techniques which one is produce mover power for the 

nodes and suitable for the different environmental conditions. At 

the end we also discus about the different applications of WBAN 

that are used to improve human health. 
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I.    INTRODUCTION 

he wireless body area network (WBAN) is very hot topic 

now days to monitor the health and movements of a 

patient using sensor nodes placed in or around the 

body. Sensors nodes are planted in the body tissue of the 

body are shown in Fig. 1. The main role of sensor nodes to 

send collected data to the main servers for evaluation of 

health of the patient and send collected data to the back end 

servers are that are connected with Wireless Local area 

networks (WLAN). Different types of signal are transmit 

from the nodes such as electrooculography (EOG), 

electromyography (EMG), electrocardiography (ECG), 

electroencephalography (EEG) also sense the temperature 

and conductance of the skin.  

The main role of sensor nodes to send collected data to 

the main servers for evaluation of health of the patient and 

send collected data to the back end servers are that are 

connected with Wireless Local area net- works 

(WLAN).Different types of signal are transmit from the nodes 

such as  electrooculography  (EOG),  electromyography  

 

 
 

Fig. 1. Wireless Body Sensor Network Model 

 

 

 
 

Fig. 2. WABNs node architecture 
 

 

(EMG), electrocardiography (ECG), electroencephalography 

(EEG) also sense the temperature and conductance of the skin 

[1]. There are two types of devices that are used in WBAN 

one is sensors and other is actuators shows in Fig. 2. 

Function of sensors is to measure the different parameters 

of the body in different time places and send this data to 

actuators. These actuators send this data on the servers using 

WAN or different mediums [2]. During design sensor nodes 

WBAN we face different challenges such as weight of nodes, 

performance; most important is long battery life because 

nodes are powered with the battery. Also use different 

techniques to charges these batteries using different 

technologies [3]. Now a day’s most of the research is to 

increase the battery timing and energy harvesting with low 

T 
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power consumption. The entire component of the sensor node 

takes power to work perfectly such as transmitters, receivers, 

sensors, data controller and micro-controller [4]. The main 

focus is to reduce power consumption with the different 

methods commonly used method is to reduce power 

consumption is to adjust duty cycle of a censor node if 

sensors are adjust to operate on 1 percent of duty cycle 

alternately full cycle. Due to this adjustment power 

consumption reduce to 0.3 mA from 30 mA [5]. Furthermore, 

the main issue faced in WBANs to recharge or change the 

batteries regularly. To overcome these issues energy 

harvesting methods are used for long time battery power 

without recharge the batteries. These techniques use body 

heat, light and the movement of the body to enhance the 

battery time of the sensor nodes. Our main focus is to find the 

energy harvesting techniques that increase power of the 

sensor nodes from the human body movements and the 

circulation of blood.  

In [6] authors explain the different techniques of the energy 

harvesting techniques. Authors proposed stationary and 

generalized models that extract the harvested-energy. In [7] 

and [8] are also present the energy harvesting techniques 

using the previously proposed models they combine these 

models for get better results in energy harvesting and data 

traffic. Power consumed by the sensor nodes is divided into 

different functions that can performed by the node. Many 

authors describe the architecture of the nodes time by time 

[9]. Elements of the sensor nodes with the energy harvesting 

technique are shown in Fig. 3 all the elements of the node are 

presented in the figure. Element of the nodes are not same for 

the entire sensor node. Elements of the sensor nodes take 

power with respect to their usage it’s very difficult to find that 

which part of the node take more power. Specification of 

WBAN is given in the Table I. 

 

 
 

Fig. 3. Block Diagram Sensor Network Node 

 

 
 

 

Table I: Specification of WBAN 

 

 
 

 

Table II: Energy Harvesting Sources 
 

 

 

II.    ENERGY HARVESTING TECHNIQUES        

FOR WBAN 

In wireless body area sensor networks we need to recharge 

sensor nodes to work perfectly with in the human body 

different types of energy harvesting techniques are used to 

recharge sensor nodes to work perfectly. There are different 

types of harvesting techniques that can charged the sensor 

nodes such as from sun light, thermal energy, radio frequency, 

blood pressure, body movement and vibration, also charged 

through body heat, etc. These harvesting techniques are used 

to recharge the sensor nodes; they reduce the need of battery 

in WBAN and devices that consume energy they can easily 

work on harvesting energy directly received from the ambient 

source. In this paper, we elaborate the different types of 

harvesting techniques and below in Table III, we describe the 

different EH techniques with respect to their energy sources. 

 

 
Table III: EH Techniques with respect to their Harvesting Sources 

 

 
 

A) Solar Energy Harvesting 

Sensor nodes have multiple elements such as energy 

harvesting unit, storage module such as super-capacitor, 

Sensing- element, micro-controller and a transmitter. All 

the elements are shown in Table II. Solar energy generates 

much power that is enough for the usage of sensor nodes. 

Solar energy is used as an energy harvesting for sensor nodes 
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and its directly provide dc current to the nodes to 

recharge. Solar panel harvested 100MW electrical energy 

and power drops indoor due to environmental changes. 

Different models for solar harvesting techniques are 

proposed by different authors, in which the energy devices 

precisely connected with the storage device. In solar 

harvesting its compulsory to use solar energy harvesting 

device t convert the light to electrical current point and 

control the maximum power-point. Lot of researchers working 

on solar energy harvesting technique to make the sensors 

more perfect to work perfectly. The disadvantage of this 

technique during the time when energy not harvested due to 

this issue face power drop rapidly [3]. 

 

 
 

Fig. 4. Wireless Body Sensor Node Elements 

 

B) Vibration Energy Harvesting 

Mechanical vibration is an ideal way to get an energy 

source and its very easily available everywhere such as 

buildings, transportation, human actions, industrial activities, 

devices is used in military etc. In vibration energy harvesting 

technique vibrations are used to charge the sensor nodes and 

the power of energy that can be gain from the vibration is 

round about 300. There are three types off devices that can 

convert mechanical energy to electrical energy are 

electromagnetic converter, piezoelectric and electrostatic 

converter. This energy used to recharge the sensor nodes in 

WBAN .In previous researchers find that the human walking 

also a source of producing energy by putting a piezoelectric 

Powered system in shoes during walking. Its produce more 

than 10mW energy during the walking in normal conditions 

[10]. Later on more work done by researcher on VEH using 

the micro generators and its produce 4micro watt, during 

human body movement and increased up to round about 800 

micro W, with the help of stimuli machine induced [11]. 

C) Thermal Energy Harvesting 

Thermal Energy is a way to produce thermal energy and 

after that converts it into electric current using the different 

techniques. Thermo electric generator (TEG) devices are the 

most popular example of TEH devices. The commercial 

example of TEG is thermic-watch that was introduces by 

Seiko and  its  working  on  heat  that  produced  from  human  

body. Architecture of TEG watch is shown in figure below. 

The maximum power that can generate by the TEG devices is 

1-60 micro watt per cm square in the 5 K temperature [12]. At 

the other end researchers briefly describe that the TEH using 

the thermo-electric conversion are very different in different 

environmental conditions such as air and ground. Later on 

TEH systems placed in the green-house using solar thermal 

energy harvesting system and use the TEG devices to 

recharge the battery. Its produced roundabout delta T of 25 K 

energy that can recharge 80 mAh battery in very short time 

[13]. The thermo generators that are communally available 

need 10-200 degree C to generate thermal energy ,due to 

different weather conditions its very to produce thermal 

energy in en-closed environments [14]. 

D) Radio Frequency Energy Harvesting 

Radio Frequency EH systems are get power from the Base 

stations, Wireless Network, Television towers. RFEH systems 

received Direct current that is used to charge the sensor nodes 

circuits. This system received electromagnetic waves through 

the antennas and converts these waves into DC voltage. The 

RF energy harvesting is used to charge sensor nodes through 

wireless charring [15]. Architecture of RFEH system is shown 

in fig below its used transmitter to get energy from the radio 

waves, the advantage of this techniques that the amount of 

harvested energy is controlled to adjust the requirements of 

energy with respect to time intervals. In RFEH systems 

according to equation that is introduced by the Friis their 

power that is collected through the antenna is high in power 

then the energy is converted into the DC voltage [16]. 

 

 

 
 

Fig. 5. RF EH architecture 

 

E) Blood Pressure Energy Harvesting 

Blood pressure of human body is also used for energy 

harvesting using certain fabric that is only use for the person 

who wears it to generate harness-energy. Heart beats of a 

normal person is 60 beats in one minute and the volume of a 

heart stroke is 70ml, a normal human can generate 0.93W 

using its heart beat [17]. When blood pressure measured 

through a piezoelectric generator then power generates in 

micro-watts and when the battery going to charges the power 

continuously changes to mill watts. Harvesting energy 

produce through blood pressure using the wearable micro 

sensors [18]. 

III.    COMPARISON OF ENERGY HARVESTING 

TECHNIQUES 

In Table IV various type of energy harvesting techniques 

are listed with respect to their power density. Below Table IV 

shows the each EH technique with respect to their Power 

generation, with the help of these observations we observe 
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that there is no rare solution for all of these techniques. In 

below listed techniques solar energy technique generate more 

power than the all techniques but it’s not for the continuous 

time because indoor its decrease tremendously. Other sources 

are also provide high power but its depend on their specific 

area with respect to their applications such as in sunny day 

give huge amount of solar energy and a bridge structure give 

strong vibration during vehicle traveling etc. 

 
 

Table IV: Comparison of Energy Harvesting Techniques 

 

 
 

IV.    APPLICATIONS OF WBAN 

WBAN is used for many treatments and diagnose the 

disease in the human body. Lot of researchers doing work on 

WBAN applications. Some diseases are discussed in Table V. 

 
 

Table V: WBAN in Human Health Care 

 

 
 

 

Lot of people from all over the world is died due to 

accidents due to human-errors. With the help of sensor it’s 

very easy to maintain a record of person about their 

previously accidents, we can rectify the same accident 

through sensors and reduce lot of accidents. Using the WBAN 

professional athletes are train them self-more efficiently to 

achieve their fitness level. 

WBAN is used to identify the hospital before the heart 

attack using the sensor nodes that are used in the human body 

for sensing. WBAN also detect the insulin level of a patient 

who is suffering from the diabetic disorder .WBAN 

automatically inject a insulin through a pump when insulin 

level decreased. 

WBAN is also used by armed forces to detect the toxic 

level in the air and warn the soldiers about the level of life 

threatening. 

In Table V there are some applications of WBAN with 

respect to their technologies requirements. 

 
 

Table VI: WBAN Applications 

 

 
 

V.    OBJECTIONS AND ISSUES IN WBAN WBAN 

WBAN is very developing technology nowadays but there 

are many issue still persist in this technology that need more 

improvements .WBAN face technical and ethical both types 

of issues such that privacy is most critical ethical issue and 

some technical issues are shown in Table VII. 

VI.    CONCLUSIONS 

The goal of this paper was to describe the importance of 

WBAN in human life and how can it used to improve human 

health. In this paper, we describe the different approaches of 

energy harvesting and power management with the help of 

different ambient sources such as solar, wind, thermal, 

vibration, RF and blood pressure. Also compare the 

harvesting techniques with respect to power generations and 

explain these techniques with the help of TABLE IV. We also 

try to explain the application of WBAN that are used in our 

daily life such as Health care for athlete’s training, remote 

health monitoring, emergency-rescue, used by armed forces 

etc. In future we will study the thermal energy harvesting 

techniques and find that how we use the thermal harvesting 

for the detection of axious gases in the operation that are done 

by the armed forces in a critical situation. 
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Table VII: WBAN Applications 

 

 
 

REFERENCES 

[1]. L.  Huang, M.  Ashouei, R.  F.  Yazicioglu, J.  Penders, R.  J.  

Vullers, G. Dolmans, P.  Merken, J.  Huisken, H. de Groot, C. 

Van Hoof, et al., “Ultra-low power sensor design for wireless 

body area networks- challenges, potential solutions, and 

applications.” JDCTA, Vol. 3, No. 3, pp. 136–148, 2009. 

[2]. B. Latre´, B. Braem, I. Moerman, C. Blondia, and P. 

Demeester, “A survey on wireless body area networks,” 

Wireless Networks, Vol. 17, No. 1, pp. 1–18, 2011. 

[3]. D. T. H. Lai, M. Palaniswami, and R. Begg, Healthcare Sensor 

Net- works: Challenges toward Practical Implementation.  

CRC Press, 2011. 

[4]. C. de Morais Cordeiro and D. P. Agrawal, Ad hoc and sensor 

networks: theory and applications.   World Scientific, 2011. 

[5]. K.  Lin, J.  Yu, J. Hsu, S. Zahedi, D. Lee, J. Friedman, A.  

Kansal, V. Raghunathan, and M. Srivastava, “Heliomote: 

enabling long-lived sensor networks through solar energy 

harvesting,” in Proceedings of the 3rd international conference 

on Embedded networked sensor systems. ACM, 2005, pp. 

309–309. 

[6]. J. Ventura and K. Chowdhury, “Markov modeling of energy 

harvesting body sensor networks,” in 2011 IEEE 22nd 

International Symposium on Personal, Indoor and Mobile 

Radio Communications. IEEE, 2011, pp. 2168–2172. 

[7]. A. Seyedi and B. Sikdar, “Energy efficient transmission 

strategies for body sensor networks with energy harvesting,” 

IEEE Transactions on Communications, Vol. 58, No. 7, pp. 

2116–2126, 2010. 

[8]. “Modeling and analysis of energy harvesting nodes in wireless 

sensor networks,” in Communication, Control, and 

Computing, 2008, 46th Annual Allerton Conference on.   

IEEE, 2008, pp. 67–71. 

[9]. L. Benini, E. Farella, and C. Guiducci, “Wireless sensor 

networks: Enabling technology for ambient intelligence,” 

Microelectronics journal, Vol. 37, No. 12, pp. 1639–1649, 

2006. 

[10]. N. S. Shenck and J. A. Paradiso, “Energy scavenging with 

shoe-mounted piezoelectrics,” IEEE micro, Vol. 21, No. 3, pp. 

30–42, 2001. 

[11]. P. D. Mitcheson, T. C. Green, E. M. Yeatman, and A. S. 

Holmes, “Architectures for vibration-driven micropower 

generators,” Journal of microelectromechanical systems, Vol. 

13, No. 3, pp. 429–440, 2004. 

[12]. N. S. Hudak and G. G. Amatucci, “Small-scale energy 

harvesting through thermoelectric, vibration, and 

radiofrequency power conversion,” Journal of Applied 

Physics, Vol. 103, No. 10, p. 101301, 2008. 

[13]. H. A. Sodano, G. E. Simmers, R. Dereux, and D. J. Inman, 

“Recharging batteries using energy harvested from thermal 

gradients,” Journal of Intelligent material systems and 

structures, vol. 18, no. 1, pp. 3–10, 2007. 

[14]. T. Armstrong, “Aircraft structures take advantage of energy 

harvesting implementations,” Global Electronics China, Vol. 

6, p. 023, 2010. 

[15]. S. Akbari, “Energy harvesting for wireless sensor networks 

review,” in Computer Science and Information Systems 

(FedCSIS), 2014 Federated Conference on.   IEEE, 2014, pp. 

987–992. 

[16]. R. Vyas, H.  Nishimoto, M.  Tentzeris, Y.  Kawahara, and T. 

Asami, “A battery-less, energy harvesting device for long 

range scavenging of wireless power from terrestrial tv 

broadcasts,” in Microwave Symposium Digest (MTT), 2012 

IEEE MTT-S International.   IEEE, 2012, pp. 1–3. 

[17]. D. L. Smith, Firefighter fatalities and injuries: the role of heat 

stress and PPE. Firefighter Life Safety Research Center, 

Illinois Fire Service Institute, University of Illinois, 2008. 

[18]. M. J. Ramsay and W. W. Clark, “Piezoelectric energy 

harvesting for bio-mems applications,” in SPIE’s 8th Annual 

International Symposium on Smart Structures and Materials. 

International Society for Optics and Photonics, 2001,             

pp. 429–438. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


