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       Abstract:  

                OFDM can be seen as either a modulation technique or a multiplexing technique. One 

of the main reasons to use OFDM is to increase the robustness against frequency selective fading 

or narrowband interference. In a single carrier system, a single fade or interferer can cause the 

entire link to fail, but in a multicarrier system, only a small percentage of the subcarriers will be 

affected. Error correction coding can then be used to correct for the few erroneous subcarriers. 

        Nanotechnologies are providing a new set of tools to the engineering community to design 

and manufacture devices in a scale ranging from one to a few hundred nanometers. The same 

nano communication applied for  OFDM  to provide connection between Nano molecular 

communication , At this scale, a nano machine is defined as the most basic functional unit, which 

is able to perform only very simple tasks, such as computing, data storing, sensing and actuation. 

Nano networks, i.e., the interconnection of nanomachines in networks, will expand the 

capabilities of single nano-devices by providing them a way to cooperate and share information. 

The sharing is in between the wireless communication network with Molecular Nano 

Communication network which indirectly reduces the foliage loss and loss of bandwidth of the 

signal  by  trees in wireless environment with approximate information of tree molecules .  

        Keywords-   MIMO, OFDM, pilot symbol, nao communication 
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1. INTRODUCTION  

           OFDM is a multi-carrier transmission technique that divides the available spectrum into 

subcarriers, with each subcarrier containing a low rate data stream. The subcarriers have 

appropriate spacing and pass band filter shape to satisfy orthogonality. As compared to classical 

parallel data system, frequency division[1] multiplexing (FDM), where a guard band is necessary 

between the subcarriers which results in an inefficient usage of spectrum, OFDM uses 

overlapping spectrum of orthogonal subcarriers which leads to effective usage of spectrum. 

Therefore, OFDM can be considered as a spectrally efficient version of FDM. The advantage of 

OFDM, especially in the multipath propagation, interference, and fading environment, makes the 

technology a promising alternative in digital broadcasting and communications. These systems 

suffer from two major impairments namely Inter Symbol Interference and Inter Subcarrier 

Interference. While insertion of guard band eliminates the former, a cyclic prefix in the guard 

band eliminates the later. 

           OFDM provides high spectral efficiency, Resiliency to RF interference, Lower multi-path 

distortion[2]. OFDM is sometimes called multi-carrier or discrete multi-tone modulation. It is the 

modulation technique used for digital TV in Europe, Japan and Australia. In conjunction with 

differential modulation there is no need to implement a channel Estimator is less sensitive to 

sample timing offsets than single carrier systems and Provides good protection against co-

channel interference and impulsive parasitic noise. 

        Molecules would give rise to more functional and powerful man-made devices. More than 

half a century later, nanotechnology is providing a new set of tools to the engineering community 

to control entities at the atomic and molecular scales. Nano machines used in applications today 

typically operate independently and accomplish tasks ranging from computing and data storing 

to sensing and actuation. Enabling nano machines to communicate with each other and hence 

form nanonetworks will considerably expand the types of applications they can be used in. 

Because of this, there is the need to define the way in which a single nanomachine communicates 

with other nanomachines based on their physical and practical limitations. In addition, the 

interconnection of nanomachines[6] with the micro-world will require the development of nano-

micro interfaces. Moreover, the communication among thousands or even millions of distributed 

nanomachines demands for novel cost-effective hardware and software solutions. Classical 
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communication paradigms need to undergo a profound rethinking and redesign in order to meet 

the requirements (e.g., size, power consumption, etc.) of these new nanonetworks' applications. 

Existing networking architectures and communication protocols/software have to be completely 

rethought in light of these new communication paradigms. 

                 While there are a large number of applications that nanonetworks could apply to, we 

briefly present three categories of applications below that are capture the significance of 

nanonetworks[7]: 

 

Fig 1: Graphical sketch of a molecular    nanonetwork with two nodes. 

Biomedical applications The nano scale is the natural domain of molecules, proteins, DNA, 

organelles and the major components of cells. As a result, a large number of applications of 

nanonetworks is in the biomedical field. Nanomachines can be deployed over (e.g., tattoo-like) 

or inside the human body (e.g., a pill or intramuscular injection) to monitor glucose, sodium, and 

cholesterol, to detect the presence of different infectious agents, or to identify specific types of 

cancer. Nanonetworks will also enable new smart drug delivery systems which combine the 

sensing capabilities of nanomachines with the abilities of nano-actuators to release specific drugs 

inside the body with great accuracy and in a timely manner. 

Industrial applications The tools provided by nanotechnologies can be used to monitor and 

control the formation of biofilms[6] in several industrial applications. A biofilm is an aggregate 

of nano and micro-organisms in which cells adhere to each other and usually onto a surface. 

Biofilms can have both beneficial and detrimental effects, depending on the application. For 
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example, they can be used to clean residual waters coming from different manufacturing 

processes or organic waste. However, they can also be the tool for infectious diseases to spread 

through pipes and other liquid conducting mechanisms. In our vision, nano networks can be used 

to first detect the formation of biofilms and then to release specific chemical compounds to 

locally enhance or terminate their formation 

Security/Safety applications:        Nanotechnology is enabling the development of biological 

and chemical nano sensors which have an unprecedented sensing accuracy. Nano networks 

composed by several of these nano sensors will serve as a countermeasure for surveillance 

against Nuclear, Biological and Chemical attacks at the nano scale. For example, nano sensors 

can be used to detect chemical particles faster and in lower concentrations than conventional 

micro sensors. Upon the detection of a toxic chemical compound, several nano machines will 

transmit the information related to this event in a multi-hop way to a sink or command center. In 

addition, it will also be possible for the nano machines to receive commands from the 

macroscale[8] in order to, for example, change their behavior. 

2. RELATED WORK: 

 OFDM TRANSMISION AND RECEPTION:  
 

OFDM, a high-data-rate stream is divided up into K parallel data streams of lower data-rate sub-

carriers, which are transmitted simultaneously. OFDM[3] sub-carriers are designed such that 

they are orthogonal to each other. This allows them to be used in a spectrally overlapped manner, 

which enables the maximum use of the available bandwidth. The choice of orthogonal sub-

carriers allows the spectrum of each sub-carrier to have a null at other subcarrier frequencies so 

that ICI is avoided. Modulation by an orthogonal sub-carrier is easily implemented by the 

inverse fast Fourier transform (IFFT)[4] operation. By turning a high-data-rate stream into 

parallel lower data rate streams, the symbol period is increased and frequency-selective fading 

becomes flat fading. In this way, the ISI caused by a frequency-selective fading channel is 

mitigated by OFDM. Multipath spread [5] of the channel also causes ISI and this can be 

mitigated by adding a guard interval to the transmitted signal.   
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Fig 2:  Basic OFDM system 

3 . Proposed Technique How to interface Wireless network with nano communication 

network for pheromone communication  

         From the Information Theoretical Foundation point of view, there are three main functional 

blocks comprising a molecular nanonetwork, namely, 1) the emission process (the transmitter), 

2) the propagation process (the channel), and 3) the reception process (the receiver ). The 

transmitter generates a signal (transmitted signal [6]) that encodes the information message to be 

exchanged. The propagation process receives the transmitted signal as input and propagates the 

information to the receiver. The receiver collects the incoming information from the received 

signal and recovers the transmitted message. 

 

Fig 3: scheme of a molecular   a nonetwork with two nodes. 

                    In our analysis, we assume that the molecular nanonetwork is deployed in a space 

filled with a fluid medium, such as the cellular cytoplasm or the air, where molecules can 

propagate[7]. Information transmission is realized through the emission of molecules in the 

space. Each block is analytically modeled and investigated in terms of attenuation and delay. In 



International Journal of Advanced Scientific and Technical Research                      Issue 3 volume 6, Nov.-Dec. 2013 

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 
 

R S. Publication (http://rspublication.com), rspublicationhouse@gmail.com. Page 277 
 

addition, we analyze the noise that affects each block. Finally, we characterize the molecular 

nanonetwork with two nodes in terms of capacity. 

      Molecular Nanonetworks are not a simple extension of traditional communication networks 

at the nanoscale: they promote the definition of a complete new communication paradigm. 

Nanonetworks[8] require innovative communication solutions according to the characteristics of 

the network components and the communication processes. Apart from the implicit limitations 

and challenges posted by physically working in the nanoscale (in terms of device manufacturing, 

deployment and range of operation, amongst others), the main differences between nano-

communication and traditional electromagnetic ommunication paradigms can be summarized as 

follows.      

 

 

Fig4Proposed diagram for WMNC (Wireless    molecular nano communications) 

       In our proposed method communication with OFDM   signals occupy less    bandwidth  .The 

Digital signal from the first block is  applied to a Molecular nano communication   which 

performs the Emission process, Propagation process, Reception Process(based on molecular 

repeaters) which inturn use  the signals though a diffusion-based channel by studying two main 

parameters, namely, the attenuation and the dispersion. For this, we focus on an interpretation of 

the diffusion on in terms of diffusion wave propagation,[6]which allows to apply the wave 

theory to the realm of the diffusion-based MC and to find  attenuation and the dispersion in a 

diffusion-based channel. and also reduce  the ISI and the CCI. 

     This paper also provide the basic idea about pheromones are a specific type of molecules 

released by plants, insects and other animals which trigger specific behaviors among the receptor 

members of the same species. Pheromones of a particular type are released into the environment 

and they propagate in the air until they are captured by the receptors of their same type. 
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     In this paper, a large number of studies of the effect of the foliage on single or lines 

of trees on modern wireless communication systems are reviewed. The paper is 

focused on the experimental works mainly done for commercial applications such as 

cellular communication and high speed point-to-point fixed link at the microwave and 

millimeter wave frequencies. For this review study, the development of the foliage 

loss prediction methods and the factors influencing the tree-induced shadowing effect 

are highlighted to improve the performance of modern wireless communication 

systems with the effect of foliage. 

4. Conclusions: 

we take the position that not only will molecular nanonetworks have great relevance to biological 

physical systems, but also taking a bio-inspired approach to the design of nanonetworks  The 

interference analysis will contribute to the general understanding of molecular communication 

systems based on diffusion and it will support the design of nanonetwork architectures based on 

this paradigm.Foliageloss can be reduced with Molecular Nano communications The outcome of 

this proposal will set the basis for future research and defines the firsts steps towards real 

implementable solutions. 
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