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Abstract - Zigbee Sensor networks are used for 

transferring data from one place to the other. In the field of 

medical science zigbee sensor networks are widely used for 

transmitting signals of patients to the doctor PDA’s through 

nurse PDA’s attached by various duty cycles. ECG signals are 

acquired through duty cycles with the help of zigbee sensor 

networks. ECG telemonitoring can be attained by: reduces 

the amount of data that should be transferred, compressed 

the data so the loss of bits should be reduced. The DWT is 

applied for transmitting data from sender to receiver. After 

that the IDWT is applied for converting the signals into its 

original form. Compressed sensing reduces the compression 

ratio so the energy efficiency of zigbee sensors with different 

duty cycles analyse data under various load conditions. The 

matrices used in performance evaluation are compressed in 

transmit mode and decompressed in receiver mode using 

MATLAB. 

Key Words: WBAN, Zigbee, compressed sensing, DWT, 
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1.INTRODUCTION  
 
Due to increasing medical technology, delivery of health 
care services also increased day by day. WBAN is the most 
widely used sensor networks used in the hospitals for 
monitoring the patients’ medical conditions. Zigbee sensor 
networks are ultra-low power sensors that terminate 
signals from one place to another via internet. ECG signals 
are one of the most using signals for monitoring and 
analysing in the hospitals wards connected through nurse 
PDA’s and doctor PDA’s. As compared to Bluetooth, zigbee 
is the low cost, small range and low power sensor 
networks which have not any connectivity issues. 

Energy consumption of WBAN divided into three main 
procedures:  

Compressed Sensing 

Wireless communication 

Data Processing 

WBAN allows user to store collected data on Phone, iPod, 
PDA (Personal Digital Assistant) or any portable device, 

then the user is able to transfer this information to any 
computer. So, WBAN is personalized medicine and home 
e-based e-Health. The energy required in transferring 
signals from transmitter to receiver consumes extra bits. 
So to reduces the loss of bits compressed sensing 
technique is used at both transmitter and receiver point. 
DWT and IDWT techniques are applied for converting the 
signals into proper form. 

 

2. COMPRESSED SENSING 
 
Compressed sensing is an innovative data compression 
pattern; it stands for a linear under determined problem, 
where the underlying sampled signal is sparse. The 
challenge in CS is to reconstruct this sparse signal from 
few measurements as possible as it could. The standard CS 
theorem is based on a sparse signal model and uses an 
undetermined system of linear equations.  

In this paper compressed sensing technique is used for 
transferring data from the transmitter to receiver with the 
help of AWGN channel.  

3. EXPERIMENTS 

The experiments are performed on MATLAB. We used 
compressed sensing technique for compressing ECG 
signals because it works well on sparse signals. MATLAB 
2016 is used for simulation results.  

CS provides approaches for reconstructing a input signal x 
∈ RN that is the read input signal. The ratio of these input 
signals is 1:1200. The input ECG signal is grid into DWT 
technique and the length of the input signal X is load into 
the code. After that the conversion of decimal signals into 
binary signals is done. We used 16 bit data for each. The 
conversion of signals is done from the ts from workplace 
that is the time space into simout5 to workplace. The cc 
variable is carried out as the output simout5. The value of 
the d1 is 5.0000e-07 from time1. The new time series is 
created as a name ts2. From the time series ts2 from work 
space the input data is carried by the zigbee transmitter 
and passes through AWGN channel and received by the 
zigbee receiver. 



          International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 

               Volume: 03 Issue: 05 | May-2016                       www.irjet.net                                                               p-ISSN: 2395-0072 

 

© 2016, IRJET       |         Impact Factor value: 4.45        |       ISO 9001:2008 Certified Journal       |      Page 2161 
 

 

 

 

 

Zigbee receiver receives the demodulated data and the 
output is carried out as out main(i)=ecgout (output1(i,:)); 
The value of the output signal is 1496. IDWT is applied for 
changing the signals into original form. The 
decompression of signals is done in the IDWT technique. 
The basis pursuit is used in the coding which is the in built 
function. The value of the PSNR is carried out which is 
32.9424 

 
4. SIMULATION RESULTS 
Simulation results are carried out in the graphical form. 
There are 3 persons ECG report that are used in the 
research work. The main output is carried out in the form 
of out main value. The PSNR value is also obtained in the 
result report. 

 

     Person 1 ECG signals      out main= 1496 

                                                     PSNR= 32.9424 

 

 

 Person 2 ECG signals         out main= 4995 

                                                 PSNR= 13.2735 
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     Person 3 ECG signals             out main= 32377 

                                            PSNR= 31.0644 

 
5. CONCLUSION AND FUTURE SCOPE 
 

ECG telemonitoring through zigbee sensor networks 

introduces numerous experiments, which stimulate the 

design of ECG compression schemes, with reduced 

compression and reconstruction computational require-

ments at both the transmitter and receiver. The application 

of the theory of Compressed Sensing (CS) to the problem at 

hand, can achieve those requirements. We showed via 

extensive simulations that the exploitation of the block 

structure of ECG signal in the TD, and more importantly in 

a specific UD can lead to significant savings in the amount 

of data that should be transmitted from the biosensor in 

order to achieve an accurate signal reconstruction at any 

receiver in the WBAN (i.e., smart phone or remote 

terminal). The proposed algorithms for ECG signal 

recovery at the destination, achieve improved 

reconstruction capabilities with significant gains in both 

compression ratio and computational cost. Although, the 

focus was the wireless ECG telemonitoring, the proposed 

algorithms are applicable to other telemedicine 

applications. The future scope of this research is to apply 

the hardware of the zigbee sensor networks to the patient’s 

ECG signals with different routines. 
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