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Abstract— A wireless sensor network consists of sensor 

nodes deployed over a geographical area for monitoring 

physical phenomena like temperature, humidity, vibrations, 

seismic events, and so on Typically, a sensor node is a tiny 

device that includes three basic components: a sensing 

subsystem for data acquisition from the physical surrounding 

environment, a processing subsystem for local data 

processing and storage, and also a wireless communication 

subsystem for data transmission. In addition, a power source 

supplies the energy needed by the device to perform the 

programmed tasks. This power source often consists of a 

battery with a limited energy budget. Power supply in sensor 

nodes are often battery powered. For the minimization of the 

power consumption of sensor nodes and to increase the 

lifetime of nodes, a systematic approach in finding suitable 

Channel Code for wireless sensor networks has been 

described in this paper. 

Key words: Error Correction Coding, Minimum Energy 

Coding, OOK modulation Wireless sensor network 

I. INTRODUCTION 

Wireless networking is enjoying its fastest growth penod in 

history, due to the enabling technologies which permit wide-

spread deployment. However, this growth is still limited due 

to the limited battery power at the portable terminals. Since 

the progress in battery technology is rather slow to meet the 

rapidly increasing application demands, new technology for 

energy efficient wireless communication must be created. [1] 

A WSN consist of a large number of sensor nodes which are 

deployed over an area to perform local computations based 

on information gathered from the surroundings and WNSNS 

are collections of nanosensors with communication units, that 

can be used for sensing and data collection with extremely 

high resolution and low power consumption for various 

applications. The WSN depends on two major criteria:  

Reliability of links and power consumption. Each node in the 

network is eguipped with a battery, but  it  is  almost  very 

difficult to  change or recharge batteries, therefore  maximize  

the  lifetime  of  the  network  through  minimizing  the  energy  

is  an important challange in WSN.  In an attempt to devise 

new technology for energy efficient Wireless Sensor 

Networks, A novel Coding Scheme has benn introduced. 

Minimum energy channel code (MEC), that is reliable and 

suitable for nano communications. Proposed code provides 

the minimum average codeword energy of all the block 

codes, given that OOK is used as the modulation scheme. 

Different from the existing studies on minimum energy 

coding, MEC minimize the hamming distance to provide 

reliability. 

II. RELATED WORK 

In March 2003, Y. Prakash and S. K. S. Gupta presented A 

simple and energy efficient source coded On/Off Keying 

modulation and near optimal error detection scheme for 

wireless applications. They presented MEC that works for 

fixed length codewords. In ME-coding scheme, source bits 

are mapped to constant length codes (MECodes) which has 

less number of high-bits in it. Since the OOK transmitter 

consumes energy only when transmitting a high-bit, mapping 

to ME-Codes reduces the total energy consumed in RF 

transmitter. Later, in 2005, Qinghui Tang, Sandeep K. S. 

Gupta and Loren Schwiebert proposed an on-off keying 

based Minimum Energy Coding scheme with coherent 

receiver that provide better performance than BPSK. A 

closed-form expression of the BER performance of that 

scheme over an AWGN channel with either a coherent 

receiver or a noncoherent receiver has been presented. An 

excellent solution for system miniaturization is that Authors 

derive closed-form expressions of ME-coding over Additive 

White Gaussian Noise (AWGN) channels. For simplicity 

purposes, a coherent receiver is rarely used in conjunction 

with OOK due to the complex signal and local carrier. In 

2007, Gopinath Balakrishnan, Mei Yang ,Yingtao Jiang , and 

Yoohwan Kim Presented Performance Analysis of Error 

Control Codes in terms of BER performances and power 

consumption on different platforms for Wireless Sensor 

Networks. The most significant challenge in sensor networks 

is to overcome the energy constraints since each sensor node 

has limited energy to consume. Since data transmitted over 

the wireless media is vulnerable to corruption by noise, error 

control schemes are necessary to keep the Bit Error Rate 

(BER) low. it is impossible to increase the signal power of 

the transmitted signal in wireless sensor networks. Hence an 

alternative way is to use the error control codes to reduce the 

BER. In [2], the Minimum Energy (ME) coding scheme for 

sources with unknown statistics and a new method of code-

by-code detection that can detect and correct certain errors in 

the received codeword is proposed. In February, 2009, C. 

Fischione, K. H. Johansson,A. Sangiovanni-Vincentelli, and 

B. Zurita Ares Propoesd a theoretical framework for accurate 

comparison of minimum energy coding in Coded Division 

Multiple Access (CDMA) Wireless Sensor Networks 

(WSNs). Later in 2012, Murat Kocaoglu and Ozgur B. Akan 

proposed minimum energy coding scheme (MEC) is 

proposed to achieve energy-efficiency in WNSNs. Unlike 

Pervious existing minimum energy codes, MEC maintains 

the desired Hamming distance, while minimizing energy, in 

order to provide reliability.MEC is choosing codewords for 

each source outcome such that average codeword power is 

less than any other choice of codeword sets or any other 

codeword mapping. Different from existing studies on MEC, 

channel codes are developed, that yields minimum energy 

consumption per codeword, while satisfying a devised 

minimum hamming distance, in order to provide reliability. 

In May,2015, Nirmalya Das, G.S. Rout, P. Das and B. Sahoo 

Published an article for Minimum Energy Channel Codes 

with High Reliability for Wireless Nano-Sensor Network. 

Authors have shown Bit error rate (BER) has been measured 

for high reliability, and compared with different error 
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correcting codes. It minimizes energy depending on various 

source cardinality. Here some paremeter to increase the 

efficient of the wirless nano-sensor network has been 

analysed. It is shown that for lower code weight, average 

energy is decreasing for the codes taken into consideration 

and also reliability is measured using Bit Error Rate (BER). 

In 2012, Murat Kocaoglu and Derya Malak 

proposed ad-hoc nanonetworks with Minimum Energy 

Coding(MEC) as Ad-hoc nanonetworks are collections of 

nanonodes without central controller units, and are the most 

promising network architectures in nano communications. 

Later in 2012, Murat Kocaoglu and Ozgur B. Akan proposed 

minimum energy coding scheme (MEC) is proposed to 

achieve energy-efficiency in WNSNs. Unlike Pervious 

existing minimum energy codes, MEC maintains the desired 

Hamming distance, while minimizing energy, in order to 

provide reliability.MEC is choosing codewords for each 

source outcome such that average codeword power is less 

than any other choice of codeword sets or any other codeword 

mapping. In May,2015, Nirmalya Das, G.S. Rout, P. Das and 

B. Sahoo Published an article for Minimum Energy Channel 

Codes with High Reliability for Wireless Nano-Sensor 

Network. Authors have shown Bit error rate (BER) has been 

measured for high reliability, and compared with different 

error correcting codes. It minimizes energy depending on 

various source cardinality. Here some paremeter to increase 

the efficient of the wirless nano-sensor network has been 

analysed. It is shown that for lower code weight, average 

energy is decreasing for the codes taken into consideration 

and also reliability is measured using Bit Error Rate (BER). 

III. MINIMUM ENERGY CODING SCHEME AND MINIMUM 

ENERGY CHANNEL CODING WITH HAMMING DISTANCE 

CONTRAST  

Minimum Energy Coding Scheme: 

Hamming Code: Iintroduced by R.W. Hamming at Bell Labs, 

it is an error correcting code, it can detect up to two errors 

and can correct a single error, hence called single error 

correcting code. This checking can be done by having k 

parity-check bits at position 1,2,...2k-1, checking each and 

every element whose binary representation having a '1' at 

position ki-1. [13] 

"Reed-Muller Code: Discovered by Muller these are 

the oldest known codes, and decoding algorithm was 

provided by Muller. using data bits, a polynomial is created, 

for spanning vectors. By multiplying data points with the 

vectors which are perpendicular to the spanning vectors, the 

original polynomial is reconstructed. For positive integer 'm' 

and each integer 'r' with 0 ≤ r ≤ m, there is an r th order Reed-

Muller Code R(r ,m), where m>>1. " 

Reed Solomon Code: These are block error 

correcting codes. These are linear block codes and subset of 

BCH codes. For (n, k) RS codes, symbol length has parameter 

of 'm' bits per symbol, block length of n=2m-1 and data length 

of 'k' symbols.  It can correct up to t= (n-k)/2 (for n-k even) 

and (n-k-1)/2 (for n-k odd), For parity symbols. Where d, M, 

x, P max represent code distance, number of code words, the 

source random variable and maximum probability in any 

discrete distribution respectively.[13] 

In this section, a novel minimum energy coding 

scheme for energy-efficient nano communications is 

proposed using channel codes with minimum average code 

weight. Such codes are equivalent to minimum energy codes 

for the systems employing OOK modulation. 

For block codes, a codebook is defined as any 

selection of fixed length codewords, which are mapped to 

source symbols. For unique decodability, i.e., error-free 

recovery of source symbols at the destination, this mapping 

should be one-toone. Hamming weight of a codeword is 

defined as the number of non-zero entries in the codeword. 

As we deal with binary codes only in this study, Hamming 

weight is equivalent to the number of 1s in the codeword. 

Additionally, Hamming distance between two codewords is 

defined as the number of bits that they differ in. In minimum 

distance decoding, which is the presumed decoding strategy 

for this work, the received n-tuple is mapped to the closest 

codeword in terms of Hamming distance. A code is said to be 

t-error correcting if minimum distance of the code is 2t+1. 

Codes with larger minimum distance are more reliable, since 

more error patterns can be corrected. Codewords with lower 

weight results less energy dissipation, when transmission of 

0 symbol requires less energy than the transmission of 1 

symbol. [10] 

IV. ANALYTICAL RESULT OF THE MEC PARAMETER 

Here, no source coding mechanism is assumed in the WNSN 

nodes, for complexity considerations. As a result, each 

codeword has the same probability of occurrence as the 

source outcomes that they are mapped to. This brings a new 

problem into the picture: What is the codebook selection that 

minimizes average code weight for any input probability 

distribution? This problem can be emphasized as finding the 

weight enumerator that minimizes the expected codeword 

weight for a given input probability mass function.[10] It is 

trivial that for no Hamming distance constraint on the 

codewords, i.e., d = 1, assigning codewords of maximum 

weight 1 yields minimum energy, as proposed in [3]. For an 

analytical solution, modify the minimum energy code 

problem such that code length n is kept unconstrained. As a 

result,we obtain minimum expected code weight for codes 

with minimum distance d.[3] 

Let M, d, pmax represent number of codewords, 

minimum Hamming distance and maximum probability in 

any discrete probability distribution, respectively and x be the 

source random variable. The following theorems give the 

limiting values for the expected code weight for MEC. [10] 

Lemma 1. For any finite M, there exists a finite n0 

such that a constant weight code C of length-n0 containing 

the codeword c can be constructed with code distance d, if 

and only if weight(c) ≥ [ /2] 

Lemma 2. Any codebook with code distance of d 

contains at most a single codeword with weight less than d/2. 

Lemma 3. Any two codeword ci and cj of a code 

with distance d should satisfy the inequality weight(ci) 

+weight(cj) ≥ d. 

Lemma 4. ECi+k < ECi if pmax > 0.5, ∀ k > 0. 

Theorem 1: Let X=xi be distributed with Pi ϵ{P1, 

P2, ..., PM} and Pmax be max(pi). For a desired code distance 

'd', the minimum expected codeword weight, E(w) is given 

by, 
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min(E(w))=   1−Pmax 

d              ,Pmax>0.5 
 

=   

[d/2] 
,Pmax<0.5  

=    [d/2] –Pmax   

,Pmax<0.5,d,odd 
(3) 

Note that (3) is valid 

only for unlimited 

code length.[11] 

 

If pmax > 0.5, for the 

case [d/2]≤ k < d, it is 

easily seen that, 

 

min(E(w)) = pmax(d 

− k) + (1 − pmax)k 
(4) 

= pmax(d − 2k) + k. (5) 

Theorem 2: Let X=xi be distributed with Pi ϵ{P1, 

P2, ..., PM} and Pmax be max(Pi). For a desired code distance 

'd', the maximum expected codeword weight ' ', for [d/2] ≤ ≤ 

is satisfied, minimum expected codeword weight, E(w) is 

given by, 

min(E(w)) =  Pmax( d −2k  ) + k , Pmax>0.5 

     = [d/2], Pmax<0.5,𝑑 𝑒𝑣𝑒𝑛 

= [d/2] − P𝑚𝑎𝑥, P𝑚𝑎𝑥<0.5,𝑑 𝑜𝑑𝑑 

For [d/2]≤k < d.[11] 

If we use all zero codeword to represent most likely source 

outcome, we cannot distinguish if the transmitter sent data or 

remained silent, since both yield the same output unless some 

sort of synchronization between sender and transmitter exists. 

To provide reliability, we can put a minimum distance of d 

with silence case also for all the codewords. This forces us to 

choose weight − d codewords for all the input symbols to 

obtain the minimum expected code weight, which is d. 

However, we assume that all zero codeword can be 

distinguished from the silence case in the WNSN. [11] 

V. ANALYTICAL RESULT OF THE MEC PARAMETER 

A.   Code Weight: 

It denotes the number of non-zero entries in a codeword. As 

discussed earlier, that codeword that has lower weight will 

undergo minimum energy dissipation. To minimize average 

average code weight, codebook selection must be done by 

calculating weight enumerator, such that expected code 

weight is minimized for given input probability function. [13] 

B. Bit Error Rate: 

Bit error rate is also called probability of error. The bit error 

rate (BER) is the number of bit errors per unit time. The bit 

error ratio is the number of bit errors divided by the total 

number of transferred bits during a studied time interval. [13] 

C. Average Energy Per Bit: 

Next, we obtain energy per information bit to demonstrate the 

energy efficiency of our coding scheme. Average energy 

transmitted per codeword is Ec = P sym E(w)T sym joules, 

where T sym is the symbol duration. Then, the total energy 

dissipated for Q transmissions is ECQ. Therefore, the average 

energy per bit is expressed as the ratio ECQ/ log(M)Qξd, i.e., 

 
, Symbol power==10−5   [13] 

VI. OOK(ON-OFF KEYING) MODULATION 

Simplest form of digital modulation  technique like On/Off 

keying (OOK) can  be considered for low data-rate wireless 

applications.  Major Power consumption is happened while 

sending source messages between portable devices to 

formulate the power consumption Problem. In OOK, the base 

band signal modulates a carrier signals at a higher frequency 

fc and transmits it as RF waves. That is, a carrier signal is 

transmitted only at times when a bit-1 is to be sent and no 

signal is transmitted when a bit-0 is to be sent. 

A. Multicarrier OOK Modulation: 

"For nano wireless communications, a new modulation 

scheme suitable has been presented.  Energy-efficiency and 

suitability for the THz channel are the main concerns for the 

realization of WNSNs. Complexity of  the nano sensor should 

be kept as low as possible. [11] 

For future nano devices, One of the most important 

building blocks are carbon nano tubes (CNT). CNTs are 

grapheme sheets with nano dimensions which can be used as 

nano antennas, nano sensing units and nano batteries. This 

band is not utilized by macro applications and is a candidate 

for communications between nano devices. The main 

challenge of using the THz band is that  the EM waves are 

absorbed by water vapour molecules.[11]" 

"A multi-carrier modulation scheme for nano scale 

wireless communications has been proposed, Each codeword 

is transmitted in parallel over different carriers. For data 

transmitting in the THz channel, frequency considers carriers. 

The THz channel consists of several frequency windows with 

low absorption and low molecular noise, termed as available 

windows, which depends on the transmission distance and 

water vapour amount on the transmission path, Carrier 

frequencies are chosen among these windows in the THz 

channel.  Bandwidth increase not happened by the molecular 

absorption lines. Since symbol duration increases, the 

bandwidth results in increased energy consumption is 

decreased. Hence, we select bandwidth as the same as the 

width of the available frequency windows. Hence, 

corresponding to the width of most of the windows in the THz 

channel, pico seconds long sinusoidal pulses are used, which 

span a frequency band of 100-200 GHz.[11] 

To reduce the energy consumption, Channel codes 

with minimum average weight are utilized, together with 

OOK modulation. At the price of lengthy code words, 

Proposed coding achieves the minimum codeword energy 

and guarantees a minimum Hamming distance. Multi-carrier 

modulation decreases delays due to lengthy code words of 

MEC in WNSN node. So, For lengthy code words OOK (On-

Off Keying) modulation technique is a preferable choice. 

[11]" 

VII. MINIMUM ENERGY CODING 

In wireless communications, channel state information (CSI) 

refers to known channel properties of a communication link. 

This information describes how a signal propagates from the 
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transmitter to the receiver and represents the combined effect 

of, for example, scattering, fading, and power decay with 

distance. 

 Instantaneous CSI (or short-term CSI) means that the 

current channel conditions are known, which can be 

viewed as knowing the impulse response of a digital 

filter. This gives an opportunity to adapt the transmitted 

signal to the impulse response and thereby optimize the 

received signal for spatial multiplexing or to achieve low 

bit error rates." 

 For Proving MEC to be more reliable we have compared 

CSI of the channels having MEC and without MEC. As 

the graph of it wil suggests, the one that is with MEC will 

give better results with les error. 

A. Mec Parameters: 

 Power Dissipation and allocation : 

 Power dissipated for codeword i is Pi = wiPsym, where 

Psym is the symbol power. Then the average power is,  

 E(P)  = ∑wipiPsym  

= E(w)Psym                                         

 Power Allocation = total(number of sensor node, number 

of RF chains, Number of sensor node index, number of 

path estimation, base station, mobile station) 

 The signal and noise powers are, 

 Pr = Psym / A(f , r ) = A² / 2 , σ²n = KвTB + Psym ∑ 

1/A( fᵢ ,rᵢ ) ,  

  where kB, T , B, r are Boltzmann constant, 

temperature, bandwidth         and transmission distance. A(f, 

r)=(4πfr/c)2 is the loss term, where f is frequency and c is the 

speed of light 

 Energy Information  Per  Bit    

 
For a large number of transmitted codewords, for a 

code with distance d. 

 Hence, if Q codewords are transmitted, then log(M)Qξd 

bits of information is received. Average energy 

transmitted per codeword is Ec=PsymE(w)Tsym joules, 

where Tsym is the symbol duration. 

 Spectral Efficiency : 

 Finally, we investigate spectral efficiency, which is one 

of the important parameters in a communication system. 

It is defined as the ratio of data rate to the bandwidth and 

yields how efficiently channel bandwidth is utilized. 

Information transmitted per codeword per second is 

given by ξd logM/nTsym. Bandwidth required per 

codeword in Hz is given by lB. Then spectral efficiency 

of MEC is obtained as, 

V= ξd log(M) / 2nl  bps/Hz 

VIII. RESULT FOR CHANNEL EFFICIENCY WITH AND 

WITHOUT MEC 

 
Fig. 1: SNR Vs Spectral Efficiency for MEC 

The graph above describe the SNR ratio Vs Spectral 

Efficiency in which the red line shows how the error is prestnt 

more compared to blue line which shows outout with MEC 

which has lesser errors. 

SNR= -40:5:0, ITERATIONS=100 

Here, iterations are 100, that suggests it is a high 

Computation Process. As we decrease the number of 

iterations, accuracy or we can say reliability. 

A. Comparison of Modulation Techniques: 

Comparing the transmit power of M-PSK, M-QAM & M-

FSK and their bandwidth efficiencies for different values of 

M in a fading channel. It is found that as M(no. of symbols) 

increases ,M-PSK/M-QAM sacrifices transmit power to 

achieve higher bandwidth efficiency. which is very 

undesirable as we want higher power efficiency for less 

energy consumption. 

 
Fig. 2(a): Comparison of 16-PSK and 16-QAM 



Energy Saving in WSN by Channel Codes 

 (IJSRD/Vol. 4/Issue 04/2016/299) 

 

 All rights reserved by www.ijsrd.com 1239 

 
Fig. 2(b): SER Vs Es/N0 for 32-PSK and 32-QAM 

From above two figures, we can say that as we 

increase the number of symbols(M) , symbol error rate also 

increases. 

 FREQUENCY SHIFT KEYING (FSK): 

 
Fig. 3(a): BER Vs Eb/N0 for 8-fsk 

 
Fig. 3(b): BER Vs Eb/N0 for 4-fsk 

 
Fig. 3(c): BER Vs Eb/N0 for 16-fsk 

 BINARY PHASE SHIFT KEYING: 

ME coding is mainly compared with BPSK because the 

simplicity and energy efficiency of BPSK are preffered for 

low data rate & energy constrained Applications. 

 
Fig. 4(a): BER Vs SNR for BPSK SNR = 1:12 

 
Fig. 4(b): BER Vs SNR for BPSK SNR = 0:25 
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B. BER Performances of Other Codes: 

1) Hamming Code: 

 
Fig. 5: BER Vs SNR for Hamming code 

2) RS Code: 

 
Fig. 6: BER Vs SNR for RS Code 

IX.  CONCLUSION 

After comparing BER rates of few modulation techniques, 

PSK/QAM has better performance only if the value of M is 

less than 16. And FSK gives better performance than 

PSK/QAM and FSK uses less transmit power only when M 

is greater than 8. 

So, We can conclude that, instead of using 

traditional modulation techniques and power saving 

methods,OOK along with MEC is preferable, because for 

sensor applications with very low data rates can afford to 

compromise on bandwidth but not on the power 

consumption.  And by channel state information decreasing 

Bit error rates for power saving. 

ACKNOWLEDGMENT 

After, I take this opportunity to express my sincere thanks and 

deep sense of gratitude to my guide Mr. Dhiraj Patel for 

imparting me valuable guidance. He helped me by solving 

many doubts and suggesting many references. He helped me 

by giving valuable suggestions and encouragement which not 

only helped me in preparing but also in having a better insight 

in this field. 

REFERENCES 

[1] Cem Erin and H. HarryAsada ,“ Energy Optimal Codes 

for Wireless Communications”, Proceedings of the 38" 

Conference on   Decision & Control,December (1999) 

IEEE 

[2] Zahra Rezaei and Shima Mobininejad,“Energy Saving in 

Wireless Sensor Networks”, International Journal of 

Computer Science & Engineering Survey Vol.3, 

No.1(2012) IJCSES 

[3] Y. Prakash S. K. S. Gupta,“ Energy Efficient Source 

Coding and   Modulation for Wireless Applications”, 

(2003) IEEE 

[4] Qinghui Tang  Sandeep K. S. Gupta and  Loren 

Schwiebert,“ BER Performance Analysis of an On-off 

Keying based Minimum Energy Coding for Energy 

Constrained Wireless Sensor Application”,(2005) 

[5] Jaeweon Kim and Jeffrey G. Andrews,“ An energy 

efficient source coding and modulation scheme for 

Wireless sensor networks”,(2005) 

[6] Gopinath Balakrishnan, Mei Yang, Yingtao Jiang, and 

Yoohwan Kim,“ Performance Analysis of Error Control 

Codes for Wireless Sensor Networks”,(2007) 

[7] C. Fischione, K. H. Johansson, A. Sangiovanni-

Vincentelli and B. Zurita Ares,“ Minimum Energy 

Coding in CDMA Wireless Sensor Networks”, February 

(2009),IEEE TRANSACTIONS ON WIRELESS 

COMMUNICATIONS, VOL. 8, NO. 2 

[8] Josep Miquel Jornet and Ian F. Akyildiz ,“ Low-Weight 

Channel Coding for Interference Mitigation in 

Electromagneti  Nanonetworks in the Terahertz Band”, 

(2011),IEEE ICC proceedings 

[9] Murat Kocaoglu, Derya Malak,“ On the Node Density 

Limits and Rate-Delay-Energy Tradeoffs in Ad Hoc  

Nanonetworks with Minimum Energy 

Coding”,(2012),IEEE  International Workshop on 

Molecular and Nanoscale Communications 

[10] Murat Kocaoglu and Ozgur B. Akan,“ Minimum Energy 

Coding for Wireless NanoSensor 

Networks”,(2012),IEEE international conference on 

computer communications 

[11] Murat Kocaoglu and Ozgur B. Akan,“ Minimum Energy 

Channel Codes for Nanoscale Wireless 

Communications”, April (2013) IEEE Transactions On 

Wireless Communications, VOL. 12, NO. 4 

[12] Kaikai Chi ,Yi-hua Zhua, Xiaohong Jiang , Xianzhong 

Tian,“Optimal coding for transmission energy 

minimization in wireless nanosensor networks”, (2013) 

Nano Communication Networks 4 120–130 

[13] Nirmalya Das, Asst. Prof. G. P. Das,and  B. Sahoo 

“Minimum Energy Channel Codes with High Reliability 

for Wireless Nano-Sensor Network”, (2015) 

International Journal of Emerging Research in 

Management &Technology ISSN: 2278-9359 (Volume-

4, Issue-5)  

[14] Sandra Sendra, Jaime Lloret, Miguel García and José F. 

Toledo,“Power Saving and Energy Optimization 

Techniques for Wireless Sensor Networks”, JOURNAL 

1 2 3 4 5 6 7 8 9 10

10
-0.55

10
-0.53

10
-0.51

10
-0.49

10
-0.47

performance analysis in awgn for hamming codes

snr(db)

B
E

R

2 3 4 5 6 7 8 9 10 11 12
10

-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

10
0

Eb/No (dB)

B
E

R

 

 

Uncoded BER

Coded BER



Energy Saving in WSN by Channel Codes 

 (IJSRD/Vol. 4/Issue 04/2016/299) 

 

 All rights reserved by www.ijsrd.com 1241 

OF COMMUNICATIONS, VOL. 6, NO. 6, 

SEPTEMBER 2011 

[15] A.Angelin, B. Revathi, T.Gayathri and  

Mr.D.Balakumaran, “Channel Coding in WSN for 

Energy Optimization”, Vol. 3, Issue 3, March 2014 

IJAREEIE  

[16] I.F. Akyildiz, W. Su, Y. Sankarasubramaniam and E. 

Cayirci, “Wireless sensor networks: a survey”, 

Computer Networks 38 (2002) 393–422, 20 December 

2001, ELSEVIER 


