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ABSTRACT  

In recent years Fading causes performance degradation in communication system, because it can 

result in a loss of signal power without reducing the power of the noise. This signal loss can be 

over some or all of the signal bandwidth. Fading can also be a problem, as it changes over time. 

Communication systems are often designed to adapt to such impairments, but the fading can 

change faster than the adaptations can be made. Fading in MANET can cause networking 

transmission problems. Some of the parameters like average delay, throughput, jitter, and PDR 

play very important role in the performance of analysis and design of the mobile Ad-hoc 

network.  Moreover, establishing paths with the highest performance is a challenging issue for 

reducing Path loss, Total Energy consumption, Average Bit Error Rate, and improve Packet 

Delivery Ratio, Probability Density Function, and Data Transmission Rate. , In this research 

work a hybrid model is introduced by combining Nakagami and Weigh bull fading channel for 

improving the performance of the fading channel. 
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1. INTRODUCTION 

MANETs which does not depend on pre-existing infrastructure or base-station. Network nodes 

in the MANETs are free to travel randomly. Therefore, the network topology of a MANET may 

change rapidly and randomly. The nodes themselves should execute all network activities, for 

instance discovering the topology and delivering data packets, either individually or as a group. 

Depending upon its application, the structure of a MANET may differ from a small static 

network with a highly power-constrained to a large-scale, mobile, highly dynamic network. It is 

a group of autonomous mobile nodes or devices connected through wireless links without the 

support of a communication infrastructure. The topology of the network transform dynamically 

as nodes move and the nodes reorganize themselves to enable communications with nodes 

beyond their immediate wireless communications range by relaying messages from one another, 

i.e., multi-hop. Power of the MANET relies on the cooperation of the participating nodes. 

 

A MANET will be more powerful, when more nodes are encompassed to transfer traffic. Still 

supporting a MANET is a cost-intensive activity for a mobile node, forwarding packets 

consumes network-bandwidth, detecting routes, local CPU time, memory and energy. Hence 

there should be a strong motivation for a node to deny packet forwarding to others, meanwhile 

using their services to deliver own data. MANET has various potential applications, which are 

usually set up in the situations of temporary operations for emergency or if there are no resources 

to set up elaborate networks. Some conventional examples are emergency rescue-search 

operations, conventional events, conferences and battlefield communication between moving 
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vehicles and soldiers. With the growing possibilities to meet the new demands of mobile 

computation, the MANET has a very bright future. 

 

1.1 FEATURES OF MANET  

There are various features of MANET as listed below:  

 Partitioned operations 

 Autonomous terminal 

 Multi hop routing 

 Dynamic network topology 

 Fluctuating link capacity 

 Light weight terminals 

 

1. Partitioned operation:  
` The nodes engaged in a MANET should cooperate among themselves. Every node is 

behaving like a relay.   

2. Autonomous Terminal:  

In MANET architecture every mobile terminal is an autonomous node which may operate 

as a host or a router. Therefore end points and switches cannot be identified.   

3. Multi hop routing: 

  In multi hop MANET transmitting data packets from a source to destination out of direct 

wireless transmission range the packets are to be transmitted through one or more intermediate 

nodes.   

4. Dynamic network topology:  

The mobile nodes in the network dynamically create routing between themselves as they 

move forward forming their own network.   

5. Fluctuating link capacity:  

In MANET one communication path is shared by many sessions. The channel on which 

the nodes communicate is subjected to noise, fading, and interference, and has less bandwidth 

than a guided network. In some cases the path between any pair of users can traverse multiple 

wireless links and the link themselves can be heterogeneous.  

6. Light weight terminals:  

Mostly MANET nodes are mobile devices with less CPU processing capability, small 

memory size and low power storage the architectural model for MANET preserves the integrity 

of the IP architecture while allowing for the particularities of MANETs. 

 

2 FADING  

In wireless communications, fading is variation of the attenuation of a signal with various 

variables. These variables include time, geographical position, and radio frequency. Fading is 

often modeled as a random process. A fading channel is a communication channel that 

experiences fading. In wireless systems, fading may either be due to multipath propagation, 

referred to as multipath-induced fading, weather (particularly rain), or shadowing from obstacles 

affecting the wave propagation, sometimes referred to as shadow fading. The presence of 

reflectors in the environment surrounding a transmitter and receiver create multiple paths that a 

transmitted signal can traverse. As a result, the receiver sees the superposition of multiple copies 
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of the transmitted signal, each traversing a different path. Each signal copy will experience 

differences in attenuation, delay and phase shift while travelling from the source to the receiver. 

This can result in either constructive or destructive interference, amplifying or attenuating the 

signal power seen at the receiver. Strong destructive interference is frequently referred to as 

a deep fade and may result in temporary failure of communication due to a severe drop in the 

channel signal-to-noise ratio. 

A common example of deep fade is the experience of stopping at a traffic light and 

hearing an FM broadcast degenerate into static, while the signal is re-acquired if the vehicle 

moves only a fraction of a meter. The loss of the broadcast is caused by the vehicle stopping at a 

point where the signal experienced severe destructive interference. Cellular phones can also 

exhibit similar momentary fades. 

 

Fading channel models are often used to model the effects of electromagnetic 

transmission of information over the air in cellular networks and broadcast communication. 

Fading channel models are also used in underwater acoustic communications to model the 

distortion  

2.1 MULTIPATH FADING 

Multipath fading is a feature that needs to be taken into account when designing or developing a 

radio communications system. In any terrestrial radio communications system, the signal will 

reach the receiver not only via the direct path, but also as a result of reflections from objects such 

as buildings, hills, ground, water, etc that are adjacent to the main path. 

The overall signal at the radio receiver is a summation of the variety of signals being received. 

As they all have different path lengths, the signals will add and subtract from the total dependent 

upon their relative phases. 

At times there will be changes in the relative path lengths. This could result from either 

the radio transmitter or receiver moving, or any of the objects that provides a reflective surface 

moving. This will result in the phases of the signals arriving at the receiver changing, and in turn 

this will result in the signal strength varying as a result of the different way in which the signals 

will sum together. It is this that causes the fading that is present on many signals. 

The wireless environment is highly unstable and fading is due to multipath propagation. 

Multipath propagation leads to rapid fluctuations of the phase and amplitude of the signal. The 

presence of reflectors in the environment surrounding a transmitter and receiver create multiple 

paths that a transmitted signal can traverse. As a result, the receiver sees the superposition of 

multiple copies of the transmitted signal, each traversing a different path. Each signal copy will 

experience differences in attenuation, delay and phase shift while traveling from the source to the 

receiver.  This can result in either constructive or destructive interference, amplifying or 

attenuating the signal power seen at the receiver. Fading may be large scale fading or small scale 

fading .Based on multipath time delay spread small scale fading is classified as flat fading and 

frequency selective fading. If bandwidth of the signal is smaller than bandwidth of the channel 

and delay spread is smaller than relative symbol period then flat fading occurs whereas if 

bandwidth of the signal is greater than bandwidth of the channel and delay spread is greater than 

relative symbol period then frequency selective fading occurs. Based on doppler spread small 

scale fading may be fast fading or slow fading. Slow fading occurs when the coherence time of 
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the channel is larger relative to the delay constraint of the channel. The amplitude and phase 

change imposed by the channel can be considered roughly constant over the period of use. Slow 

fading can be caused by events such as shadowing, where a large obstruction such as a hill or 

large building comes in the main signal path between the transmitter and the receiver. Fast fading 

occurs when the coherence time of the channel is small relative to the delay constraint of the 

channel.  

The amplitude and phase change imposed by the channel varies considerably over the 

period of use. In a fast-fading channel, the transmitter may take advantage of the variations in the 

channel conditions using time diversity to help increase robustness of the communication. 

Nakagami fading model considers the instance for multipath scattering with relatively large 

delay-time spreads, with different clusters of reflected waves. Within any one cluster, the phases 

of individual reflected waves are random, but the delay times are approximately equal for all 

waves. As a result the envelope of each cumulated cluster signal is rayleigh distributed. The 

average time delay is assumed to differ significantly between clusters. If the delay times also 

significantly exceed the bit time of a digital link, the different clusters produce serious 

intersymbol interference, so the multipath self-interference then approximates the case of 

cochannel interference by multiple incoherent rayleigh-fading signals.  

3. PROPOSED METHOD 

The MANNET with sensors, which transmit observations to an estimator at the FC. The  

sensor amplifies its observation by a factor. The sensors transmit the amplified observations 

over independent channels to the FC where the estimate is produced. The flat fading channel , 

between the sensor and the fusion center, is normalized to ensure , since when the sensors are 

placed close to each other and the far away from the FC, the distances between the sensors 

and the FC, in each case will be approximately the same, and the assumption of is valid. The 

observation noise added at the sensor is given by, and the channel noise with normalized 

variance is . The parameter being estimated. We assume that all these random variables are 

mutually independent of each other. We impose a total power constraint on the sensors.     

  It is assumed that the FC has complete knowledge of the channels and sensor gains but only 

statistical information about the noise sources. Given the received signal in the minimum 

variance linear unbiased estimate for is given as follows: 

 

                                             3.1 

       

Wired channels are completely characterized by their attenuation and time delay 

properties as a function of frequency which is time invariants. However, wireless channels 

exhibit random and time variant channel characteristics. In order to characterize the fading 

channel it is necessary to investigate its higher order fading statistics. First order statistics such as 

probability density function (PDF) and Cumulative Density Function (CDF) of the received 

signal strength can only be used to obtain average behavior of the channel such as the Bit Error 

Rate (BER). Second order statistics such as Average Fade Duration (AFD), Level Crossing Rate 

(LCR), and outage probability characterize a fading channel with deeper insight in the channel 
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behavior. Emerging 3G and 4G mobile networks are designed to offer wide variety of services in 

hostile propagation environments.  

 FDD is assumed to be Hybrid N.W.Scheme distribution function. It has been observed 

that Weibull pdf is more flexible and can effectively model outages under different propagation 

environments in terms of its shape parameter. Fading parameters of weighbull and Naka- gami 

channels are analyzed with the variations in fade depth and Doppler spread. Further relationship 

among fading statistical parameters with and without tolerance 

  

3.1 SYSTEM MODEL - HYBRID N.W GAMMA SCHEME 

The system model consists of a cluster with N number of Mobiles .we are not allowed to change 

location as only a single Location  is considered. All the mobiles are equipped with Global 

Positioning System (GPS) and can transmit their location to other Mobiles.. A CH is around the 

center of the cluster and remaining N − 1 Mobiles are cluster members. A CH broadcasts a 

beacon message to invite all the nearby mobiles to join the cluster. The overhearing mobiles 

reply with a request message which includes parameters like Roaming, Signalling and bandwidth 

requirement. A CH assists all other nodes to communicate by receiving, processing and then 

forwarding the message to N – 1 Mobiles. Let Yi denotes the Location of i-th mobile in the 

cluster and Yic denotes the CH position  

 

Moreover, di denotes the distance between CH and i-th mobile and di = Yi − Yic. The 

referenced time scale is considered in milliseconds. Mainly for this purpose we are merging two 

fading schemes that is weighbull and nakagami as hybrid N.W Gamma scheme for verifying and 

gave solution to the fading problems. 

 

The system consists of a, p and k parallel relays wirelessly linked to s and d. In order to 

pick a relay of rank m, PRS with outdated CSI based on the partial knowledge of the 

CSIs channels of the first hop is assumed. This protocol states that for each transmission, 

S receives the CSIs (γ1(l) for l =1,... N) of the RF channels from the relays via local feedback. 

Once the CSIs are received, S sorts the values of the CSIs in an 

increasing order of amplitude as: γ1(1) ≤ γ1(2) ≤ . . . ≤ γ1(N) .  

 

Based on this sorting, S selects the relay with the highest RF -SNR which is clearly the 

relay of last rank N. Given that the relays operate at the half-dupplex mode, the best relay of rank 

N may not be always available to forward the signal. In this case,  Awill select the next best relay 

and so on so forth. In addition, the relay with the last rank is not always the best one even after 

the selection. In fact, the channels are time-varying and the feedback propagation from the relays 

to S are very slow. In this case, the CSIs are suscpetible to significant variations and so their 

values before and after these lection are not the same. It turned out that the estimation of the 

channels is not perfect and hence, the relay selection is achieved based on the outdated CSIs.  

 

To model this imperfect channel estimation, we associate a time correlation coefficient ρ 

between the outdated and the updated CSIs. Thereby, the best relay is not necessarily the one of 

the last rank since the selection is based on the outdated CSI. Assume that S selects the relay of 

rank m, the received signal 

at the relay is given by: 

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 12



  

                     X1(m) = hm(s + η1) + ν1 (1)  3.2 

 

where hm is the RF channel fading, s ∈ C is the information signal, ν1 ∽ CN (0, σ 2 0) is 

the AWGN of the RF channel, η1 ∽CN (0, κ 2 1P1) is the distortion noise at a, κ1 is the 

impairment level at S and P1 is the average transmitted power from S. 

   

Once the signal is completely received by the relay Rm, it is amplified by a fixed gain G 

that depends on the average electrical SNR of the RF channels where P2 is the average 

transmitted power from the relay to D and E is the expectation operator.The amplified signal at 

the output of the relay is given by: 

                        

                       yopt(m) = G(1 + ηe)y1(m)                 3.3 

 

where ηe is the electrical-to-optical conversion coefficient.Finally the received signal at 

the destination can be expressed as follows: 

         

  y2(m) = (ηoIm) r 2 [G(1 +ηe)(hm(s+η1) +ν1) +η2] +ν2  3.4 

 

where ηo is the optical-to-electrical conversion coefficient, Im is the optical irradiance 

between Rm and D,  It is the distortion noise at the relay Rm, κ2 is the impairment level at Rm, 

ν2 ∽ CN (0, σ 2 0) is the AWGN of the optical channel and r = 1, 2 stands for heterodyne and 

IM/DD detections respectively. 

 

 

 
 

                       Figure 3.1 Hybrid N.W Gamma scheme representations 

A realistic propagation channel consists of two important phenomena such as multipath 

fading and shadowing. Multipath fading is mainly due to the fact that the signal components 

meet at the receiving node with different channel gain and phase whereas the shadowing is due 

to signals being blocked due to presence of obstructions. Therefore, in order to characterize the 

channel accurately, it is essential to consider both the phenomena simultaneously. Thus, a 
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composite model is a class of mathematical model which includes both the phenomena and 

hence is more realistic model. Among the available class of composite fading models. 

 

 Hybrid N.W. Scheme draws its significance owing to the fact that the Weibull 

distribution is known to characterize the multipath effects of an indoor and outdoor channel 

which is based on its excellent matching with the measurements conducted in the related 

environments .Besides characterizing the wireless channel, Weibull distribution has got 

application in various other fields such as radar clutter, reliability engineering, and failure data 

analysis .In addition, models for Mobile-to-Mobile channels in a suburban area at 1.85 GHz with 

dense scattering environments was reported in and it is shown that for small scale fading, a 

mixture of Weibull and Nakagami distributions is found to be experimentally fit for several test 

scenarios.  

 

The shadowing effect of the channel is best captured by the Lognormal (LN) distribution 

.Moreover, the LN distribution is shown to characterize a number of wireless applications such 

as an outdoor scenario, fading phenomenon in indoor environment, radio channel affected by 

body worn device, ultra-wide-band indoor channel, weak-to-moderate turbulence channels in 

free-space optical communications channels etc. Further, the suitability of the LN distribution 

depending upon shadowing parameter has also been reported in, and thereferences therein] for 

several other applications, i.e., for the multiple-input multiple-output indoor ultra-wideband 

(UWB) channel (between 1 and 4 dB), for the single-inputsingle-output (SISO) indoor UWB 

channel (between 3 and 5 dB), and for medium-scale fading (between 6 and 12 dB). 

usion center (FC  

 

3.2 WEIBULL DISTRIBUTION FUNCTION 

Mobile radio channels such as Rayleigh, Rician or Na- kagami have different fading 

characteristics. In this paper Weibull distribution function and Nakakami is selected as fade 

duration distribution for such channels, since it can represent various shaped FDD with values of 

its shape factor “α”. The pdf and CDF of the Hybrid N.W Gamma scheme is given by 

f t  πØ 1eλt 3.5


Ft  1 et 
3.6

 

 

where π> 0 is the shape parameter and Ø > 0 is the scale parameter of the distribution and “t” is 

outage time dura- tion. The distribution has “1/λ” as its average value.  

The Hybrid.N.Weibull Gamma scheme with “π= 1”corrosponds to exponential function and “π= 

2” corresponds to the Nakagami distribution. A value of Ø< 1 indicates that the fading rate 

decreases over time. This happens if channel improves continuously in terms of fading. A value 

of π = 1 indicates that the fading rate is constant over time.  
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3.2.1 Measurement-based Hybrid N.W Gamma scheme distributions 

With, sometimes denoted by Hybrid N.W Gamma scheme, a wide class of fading channel 

conditions can be modeled as explained in our introduction. This fading distribution has gained a 

lot of attention lately, since the Hybrid N.W Gamma scheme distribution often gives the best fit 

to land-mobile and indoor mobile multipath propagation as well as scintillating ionospheric radio 

links .More recent studies also showed that Hybrid N.W Gamma scheme gives the best fit for 

satellite-to-indoor and satellite-to-outdoor radio wave propagation The probability density 

function (PDF) for a Hybrid N.W Gamma scheme distributed channel. 

 

The hybrid gamma equation is 

 

             3.7 

     

 

 where  = d= [Xc2 ] , s = [(1 + 2c)]c∕2 and ( ) is the Gamma function. Here c is the 

multipath  parameter, as c → ∞ channel condition improves. A Lognormal random variable 

(RV) has the PDF                           

               fZ(z)= ,                                                                3.8 

 
 

As per the fundamental theory of statistics, the composite distribution is derived by 

superimposing two probability distribution functions. In the present case, one probability 

distribution is considered as the Weibull and another as the LN distribution . Thus, defining a 

composite distribution as 

 

           3.9 

   

where fX_Z(x_z) is the conditional PDF of multipath in the presence of shadowing. Assuming t = 

ln z√2 and after some mathematical manipulations, we get 

 

 

y                                               3.10 

 

Applying Gauss-hermite (G-H) integration f (t) exp(−t2) ≈ΣNi=1 wif (ti) , where wi and ti are the 

weights and abscissas of G–H integration respectively, N is the number of G–H terms (it may be 

noted that larger the value of N, lesser the truncation error in the analytical expression of the 

envelop PDF is given 
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                f X(x) =cA E^S 3.11 

 

We can evaluate the signal-to-noise ratio PDF from the envelope PDF of by the conversion  

where  Es is  the term in the numerator defines energy per symbol and the term in the 

denominator is one sided power spectral density of additive white Gaussian noise (AWGN) 

Thus, the expression of the SNR PDF is given by 

 

                f  X(x) =[cA E^S+{RDLT (ε, λ) = μs}] 3.12 

 

4.RESULT AND DISCUSSION 

The results for the throughput, pdr, jitter, end to end delay it can be seen that the Hybrid N.W 

Gaussian scheme much better than the existing model. The data packet size is set to 512 bytes in 

all and each reported result is the average 300 second. It can also be concluded that the 

performance of improves while the performance of fast Rayleigh decreases when the speed of 

the nodes is increases.  

            

Number of 

nodes 

SM scheme PSK 

Scheme 

Hybrid N.W gamma 

scheme 

5 0.39 0.35 0.15 

10 0.36 0.3 0.13 

15 0.33 0.27 0.12 

20 0.3 0.24 0.11 

25 0.29 0.2 0.09 

30 0.27 0.18 0.08 

35 0.25 0.15 0.07 

40 0.22 0.13 0.06 

45 0.2 0.12 0.05 

50 0.19 0.11 0.04 

                  

                     Table 3.1 Number of nodes vs end to end delay 

 

 In the above table3.1 simply we will compare the proposed method with some other 

existing method from the values obtained we made a graph. This Hybrid N.W Gaussian scheme 

result is due to two effects introduced by the change of the channel coherence duration: the 

increase of the average channel duration of good quality and the increase of that of poor quality. 
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          Figure 3.2 number of channel vs end to end delay 

 

 

 

 

 

 

 

Figure 3.3 Number of channel vs throughput 

5. CONCLUSION 

In this paper considered a more realistic channel model for ad hoc networks, taking into account 

actual channel effects such as multipath. A comparison of the performance of an ad hoc network 

operating in a Hybrid N.W Gamma scheme fading channel with the more commonly used in 

range channel model has shown that the end to end delay is inadequate for describing the 

performance of the model Hybrid N.W Gamma scheme fading for most applications of interest. 

We have introduced the throughput, jitter, and delay as the more appropriate performance 

metrics which provide a more intuitive indication of delivery of packets in ad hoc networks 

operating in a Hybrid N.W Gamma scheme fading environment. From the results, it is conclude 

that as the speed of user is increased, the amount of fading is increased in the signal envelope. 

Therefore, as the speed of the nodes increases, more of the signal goes below the threshold and 

the amount of fading increased. It is also concluded that the delay and jitter decreases as the 

speed of the channel increases for all fading models. Dynamically changed multipath and 

Doppler effects are the main causes behind the degradation of the channel capacity. However, 

the mobile channel would like to develop another model for fading in mobile communication 

system, which will be reported in future communication. 
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