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ABSTRACT 

In mobile ad hoc networks (MANETs), the network topology changes frequently and unpredictably due to the arbitrary mobility 

of nodes. This feature leads to frequent path failures and route reconstructions, which causes an increase in the routing control 

overhead. Effective routing protocol needed to developed or modifying existing one. Protocols can be divided into topology- and 

position-based protocols but the protocol have physical position knowledge effective than others to overcome the unpredictably 

due to the arbitrary mobility of nodes. An estimated distance (EstD)-based routing protocol (EDRP) may become the best choice 

between position-based protocols; because position-based protocols used GPS to found the node location but EDRP not used it, 

this is the reason to used the EDRP. In EDRP review found that, performance of EDRP on focused on energy efficiency. This is 

main motivation of this paper investigation and evaluation of EDRP. In investigation found packet delivery ratio and the average 

end-to-end delay give some negative effect, when the node distribution is very sparse. EDRP used Hello packet when the time 

elapsed from the last broadcasting packet (RREQ, RERR, or some other broadcasting packets) is greater than the value of the 

Hello Interval does the node need to send a Hello packet. 

This increase the risk that a sender will transmit a packet (Hello packet) through a broken link that has not been detected by Hello 

messaging. It is the reason because of that of the performance metrics of routing protocol affected. To overcome that problem this 

paper proposed used “An Adaptive Hello Messaging Scheme for Neighbor Discovery in On-Demand MANET Routing 

Protocols”, that suppression of unnecessary Hello messaging. Based on the event interval of a node, the Hello interval can be 

enlarged without reduced detestability of a broken link, which decreases network overhead and hidden energy consumption. May 

also enhance the performance of other metrics of EDRP which is generating the negative effect.  
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1. INTRODUCTION 

In mobile ad hoc networks (MANETs), the network topology 

changes frequently and unpredictably due to the arbitrary 

mobility of nodes. This feature leads to frequent path failure 

and route reconstructions, which causes an increase in the 

routing control overhead. Thus, it is imperative to reduce the 

overhead of route discovery in the design of routing protocols 

of MANETs. There are many routing protocols have been 

proposed for MANETs in the past few years. According to 

whether they depend on physical position knowledge, these 

protocols can be divided into topology- and position-based 

protocols. Position-based routing protocols that know the 

physical position of the nodes have a feature to restrict the 

propagation of RREQ packets within a narrow region. 
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However, the geographic knowledge is not available in many 

scenarios. In the absence of positioning service, another option 

proposed in EDRP,  an estimated distance (EstD)-based 

routing protocol (EDRP) to steer a route discovery in the 

general direction of a destination, which can restrict the 

propagation range of route request (RREQ) and reduce the 

routing overhead. Each node needs Hello packets to advertise 

its existence and sense the existence of other nodes. Therefore, 

the EDRP protocol incurs the overhead of Hello packets, to 

reduce the negative effect of Hello packets; in EDRP not used 

a periodical Hello mechanism. Send hello packet only when 

the time elapsed from the last broadcasting packet (RREQ, 

RERR, or some other broadcasting packets) is greater than the 

value of the Hello Interval does the node need to send a Hello 

packet. Here is the risk that a sender will transmit a packet 

(Hello packet) through a broken link that has not been detected 

by Hello messaging; in [3] call that the probability of failure of 

detection of an unavailable link (PFD). To reduce that risk in 

[3] proposed novel approach “An Adaptive Hello Messaging 

Scheme for Neighbor Discovery in On-Demand MANET 

Routing Protocols”, this approach estimate this risk by an 

average event interval, that is, an average time gap between 

two consecutive events (i.e., sending or receiving a data 

packet) on a node. By monitoring the event intervals, it can 

estimate how actively a node is involved in sending or 

forwarding. If a node is not involved in any communication 

for a given period, it does not need to maintain the status of 

the link; Hello packets broadcasted during this period are 

unnecessary. If a constant Hello interval is used, the risk of 

attempting to transmit a packet through a broken link 

decreases as the event interval increases. Instead of using a 

constant Hello interval, this paper proposed scheme uses a 

constant risk level. As the event interval increases, the Hello 

interval can also increase without increasing risk. If the event 

interval is extremely large, the Hello messaging interval is also 

correspondingly large; that is Hello messaging is practically 

suppressed. When a node receives or sends a packet, the Hello 

messaging interval is reset to a default value so that up-to-date 

information is kept in a neighbor table for active 

communication. This scheme suppresses unnecessary Hello 

messaging and reduces the energy consumption without any 

additional delay. 

2. BACKGROUND 

Frequent path failures and route reconstructions, which causes 

an increase in the routing control overhead. Thus, it is 

imperative to reduce the overhead of route discovery in the 

design of routing protocols of MANETs. Result in lower 

packet delivery ratio and longer end-to-end delay. It is very 

important to reduce the routing overhead in route discovery 

and maintenance. There are many routing protocols have been 

proposed for MANETs in the past few years. According to 

whether they depend on physical position knowledge, these 

protocols can be divided into topology- and position-based 

protocols. Position-based routing protocols that know the 

physical position of the nodes have a feature to restrict the 

propagation of RREQ packets within a narrow region. An 

estimated distance (EstD)-based routing protocol (EDRP) to 

steer a route discovery in the general direction of a destination, 

which can restrict the propagation range of route request 

(RREQ) and reduce the routing overhead. It have the feature 

of Position-based routing, it discover the position of node 

without GPS services [1]. Link lifetime is crucial for the 

accurate analysis of MANET parameters and protocols. The 

model could deviate from reality, being more conservative and 

underestimating the distribution of link lifetime, especially 

when the ratio �/� between the radiuses of the communication 

range � to the node speed � becomes large. With respective 

the issue an analytical model of link lifetime in MANETs to 

date, and characterizes link lifetime as a function of node 

mobility proposed in [2]. The importance of this model is 

twofold. First, it enables answering many questions regarding 

fundamental tradeoffs in throughput, delay, and storage 

requirements in MANETs, as well as the relationship between 

many cross-layer design choices (e.g., information block 

segmentation) and network dynamics (e.g., how long links last 

in a MANET). Second, it enables the development of 

analytical models for channel access and routing schemes by 

allowing such protocols to use link lifetime expressions that 

are accurate with respect to simulations based on widely-used 

mobility models. In [3], the unnecessary Hello messaging can 

drain batteries while mobile devices are not in use. The 
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reactive Hello protocol enables Hello messaging only when it 

is demanded using a Hello request-reply mechanism, but 

increases delay due to additional packet exchange before 

communication. The event-based Hello protocol enables only 

active nodes (i.e., those either sending or receiving data 

packets) to broadcast Hello packets based on a threshold called 

an activity timer. However, a threshold that is set too high 

rarely reduces the Hello messaging overhead, whereas a low 

threshold results in local connectivity information loss. Thus, 

there is an outstanding need to effectively suppress 

unnecessary Hello messaging while minimizing the risk of 

losing local connectivity information.   

3. PREVIOUS WORK DONE 

Ad hoc on-demand distance vector routing (AODV) and 

dynamic source routing (DSR) in are topology-based and on-

demand routing protocols. Both protocols use flooding to 

discover routes only when needed, which incurs a small 

routing overhead. The gossip-based ad hoc routing is an 

efficient optimization scheme for flooding, where each node 

forwards a packet with a probability. The objective of flooding 

RREQ packets is to find the destination, not to disseminate 

data to the entire network. Therefore, even if one flooding 

scheme can minimize the number of rebroadcast packets to the 

theoretical best-case bound provided by the minimum 

connected dominating set, which is the smallest set of 

rebroadcasting nodes, this best-case bound is not the lowest 

bound for route discovery. In position-based protocols, each 

node determines its own position through Global Positioning 

System (GPS) or some other positioning services, and these 

protocols attempt to use some position information to restrict 

the flooding region. The distance routing effect algorithm for 

mobility (DREAM), a typical directed flooding routing 

protocol. In DREAM, every node maintains the location 

information of other nodes in routing tables and sends packets 

in the direction that is computed based on these location 

tables. The polarized gossip protocol (PGP), in the PGP 

protocol, the gossiping probability of a node is determined by 

the difference between the distance to the destination of itself 

and the distance to the destination of its previous node [1]. The 

performance of routing protocols in a MANET exhibits a 

direct relationship to the mean value of link lifetime pioneered 

the analytical evaluation of link dynamics. More conservative 

and underestimating the distribution of link lifetime, especially 

when the ratio �/� between the radius of the communication 

range � to the node speed � becomes large, such that nodes are 

likely to change their velocity and direction during an 

exchange. Networks play an important role in the real world, 

where nodes usually travel only a portion of the entire 

network. In the information assurance framework such 

networks represent the more realistic scenarios for tactical 

users, especially for the users deployed in the division and rear 

area. It covers delay aspects of such networks, but only for the 

case of one-dimensional restricted mobility. For this reason, 

strive to provide the first thorough analysis of two-

dimensional restricted mobility networks on link dynamics, 

optimal segmentation of information stream, throughput, 

delay, and storage tradeoffs [2]. In [3], used only traditional 

routing protocol for performance evaluation and not declare 

clear winner of the compressions. only it overcome the 

previous performance evaluation by evaluating the 

performance of traditional routing protocol on basis of   effect 

of unvarying pause time and effect of varying number of 

nodes. This work may be extending with different new than 

traditional routing protocol and evaluate the performance with 

existing scenario. Many Hello messaging schemes focus on 

figuring out dynamic network topology or discovering live 

neighbors with an energy saving scheme, which requires all 

network nodes to continuously exchange Hello messages or 

beacons while they are awake. In such traditional Hello 

messaging schemes no start/end condition proposed. This can 

cause unnecessary bandwidth usage and hidden energy 

consumption if an on-demand MANET routing protocol 

AODV, or DYMO used, where a new path is discovered 

through Route Request (RREQ) and Route Response (RREP) 

packet exchanges.  Two approaches for suppressing Hello 

messages when they are not required proposed an on-demand 

mechanism (reactive Hello protocol), and a monitoring 

activity mechanism (event-based Hello protocol). An adaptive 

Hello interval scheme in [3] used to reduce battery drain 

through practical suppression of unnecessary Hello messaging. 

Based on the event interval of a node, the Hello interval can be 
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enlarged without reduced detestability of a broken link, which 

decreases network overhead and hidden energy consumption. 

4. EXISTING METHODOLOGY 

Frequent path failures and route reconstructions, which causes 

an increase in the routing control overhead. Thus, it is 

imperative to reduce the overhead of route discovery in the 

design of routing protocols of MANETs. Result in lower 

packet delivery ratio and longer end-to-end delay. It is very 

important to reduce the routing overhead in route discovery 

and maintenance. An algorithm to estimate the distance of two 

nodes without positioning service. The EstD includes two 

parts: a) the estimated geometrical distance (EGD), which is 

based on the change regularity of the received signal strength 

(RSS) at the contact time of two nodes to estimate the future 

geometrical distance after the nodes have parted from each 

other, and b) the estimated topological distance (ETD), which 

is a topology-based EstD to refine the inaccurate estimation of 

the EGD when it grows large. By using the EstD, divided the 

entire network area into three zones: a) src-Zone; b) dst-Zone; 

and c) other-Zone. In each different zone, adopt a different 

strategy to forward RREQ packets [1]. The analytical model of 

link lifetime in MANETs to date, and characterizes link 

lifetime as a function of node mobility. The importance of this 

model is twofold. First, it enables answering many questions 

regarding fundamental tradeoffs in throughput, delay, and 

storage requirements in MANETs, as well as the relationship 

between many cross-layer design choices (e.g., information 

block segmentation) and network dynamics (e.g., how long 

links last in a MANET). Second, it enables the development of 

analytical models for channel access and routing schemes by 

allowing such protocols to use link lifetime expressions that 

are accurate with respect to simulations based on widely-used 

mobility models [2]. The unnecessary Hello messaging can 

drain batteries while mobile devices are not in use. The 

reactive Hello protocol enables Hello messaging only when it 

is demanded using a Hello request-reply mechanism, but 

increases delay due to additional packet exchange before 

communication. The event-based Hello protocol enables only 

active nodes (i.e., those either sending or receiving data 

packets) to broadcast Hello packets based on a threshold called 

an activity timer. However, a threshold that is set too high 

rarely reduces the Hello messaging overhead, whereas a low 

threshold results in local connectivity information loss. Thus, 

there is an outstanding need to effectively suppress 

unnecessary Hello messaging while minimizing the risk of 

losing local connectivity information [3]. 

5. ANALYSIS AND DISCUSSION 

Frequent path failures and route reconstructions, which causes 

an increase in the routing control overhead. Thus, it is 

imperative to reduce the overhead of route discovery in the 

design of routing protocols of MANETs. Result in lower 

packet delivery ratio and longer end-to-end delay. It is very 

important to reduce the routing overhead in route discovery 

and maintenance. In [1], an estimated distance (EstD)-based 

routing protocol (EDRP) to steer a route discovery in the 

general direction of a destination, which can restrict the 

propagation range of route request (RREQ) and reduce the 

routing overhead. Each node needs Hello packets to advertise 

its existence and sense the existence of other nodes. Therefore, 

the EDRP protocol incurs the overhead of Hello packets, to 

reduce the negative effect of Hello packets; in EDRP not used 

a periodical Hello mechanism. Send hello packet only when 

the time elapsed from the last broadcasting packet (RREQ, 

RERR, or some other broadcasting packets) is greater than the 

value of the Hello Interval does the node need to send a Hello 

packet. Here is the risk that a sender will transmit a packet 

(Hello packet) through a broken link that has not been detected 

by Hello messaging. That affect on performance metric of 

routing protocol i.e. hidden energy consumption routing 

overhead, packet delivery ration, through put and others.  Like 

when the node distribution is very sparse found in EDRP. 

There is the packet delivery ratio and the average end-to-end 

delay gives some negative effect.  

6. PROPOSED METHODOLOGY 

In this paper proposed that on the basis of analysis, when 

sender will transmit a packet (Hello packet) through a broken 

link that has not been detected by Hello messaging that 

increase the routing overhead and power consumption. In [1], 

EDRP used Hello packet send as per time elapsed from the last 
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broadcasting packet is more than Hello interval scheme. Here 

possibility that the node move out the coverage of the source 

node and hello packet continuously forwarded over broken 

link. It increased the routing overhead and hidden energy 

consumption, may also affect the other performance metric.  

To overcome that problem, here used “An Adaptive Hello 

Messaging Scheme for Neighbor Discovery in On-Demand 

MANET Routing Protocols”, suppression of unnecessary 

Hello messaging. Based on the event interval of a node, the 

Hello interval can be enlarged without reduced detestability of 

a broken link, which decreases network overhead and hidden 

energy consumption. Also may reduce the packet delivery 

ratio and the average end-to-end delay negative effect. Used 

ns-2 tool to perform the simulation. 

7. POSSIBLE OUTCOME AND RESULT 

The major possible outcomes are as follows:  

•  EDRP power consumption investigates without 

implementing suppressing Hello packet. On theoretical 

assumption it is more energy consume in MANET. 

•  After implementing suppressing Hello packet by suing 

[4], energy consummation and routing over head 

decreases effectively. 

•  Reduce the packet delivery ratio and the average end-

to-end delay negative effect. 

•  Investigation adds one more mile stone in EDRP is 

efficient power consumption routing protocol with 

position evaluation without GPS in MANET. 

8. CONCLUSION 

In review on the EDRP fond that EDRP have the feature to 

estimate the distance between node and the position of the 

node from source node. This protocol is important because 

without GPS it evaluate the position of nodes. But here found 

that it not evaluated efficiency of energy consumption, this is 

motivation of the investigation and evaluation of this protocol. 

In investigation found EDRP used Hello packet to discover the 

node and link. Hello packet send as per time elapsed from the 

last broadcasting packet is more than Hello interval scheme. 

Here possibility that the node move out the coverage of the 

source node and hello packet continuously forwarded over 

broken link. It increased the routing overhead and hidden 

energy consumption, may also affect the other performance 

metric. To solve that issue, used “An Adaptive Hello 

Messaging Scheme for Neighbor Discovery in On-Demand 

MANET Routing Protocols”, suppression of unnecessary 

Hello messaging. Based on the event interval of a node, the 

Hello interval can be enlarged without reduced detestability of 

a broken link, which decreases network overhead and hidden 

energy consumption. These experiments also reduce the 

packet delivery ratio and the average end-to-end delay 

negative effect, when the node distribution is very sparse. 

9. APPLICATIONS 

Used in scenario position base routing protocol where GPS 

system not work.  

10. FUTURE SCOPE 

There are the packet delivery ratio and the average end-to-end 

delay give some negative effect, when the node distribution is 

very sparse. To reduce those negative effects have the space 

for future work. 
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ABSTRACT 

Mobile ad hoc networks (MANETs) are self-organizing networks and dynamic nature. Due to dynamic nature of wireless 

network, high mobility of nodes in mobile ad hoc networks, there exist frequent link breakages which lead to frequent path 

failures and neighbor discoveries. Various approaches proposed for neighbor discoveries widely-used scheme Periodic Hello 

messaging to obtain local link connectivity information. In Hello messaging schemes hidden energy consumption is high, a novel 

approach presented to reduce that hidden energy consumption is an adaptive Hello messaging scheme for neighbor discovery by 

effectively suppressing unnecessary Hello messages. Used and modify the traditional routing protocol AODV to AODV-AH for 

evaluate the performance of novel scheme. Node coordination affect on performance ad-hoc network that evaluated under group 

mobility models. In the novel scheme, the AODV-AH performance not evaluated under the any group mobility model. Here in 

paper evaluate the performance of AODV-AH under the group mobility model with modified simulation environments in ns-2 

that until not done as per analytical investigation. An adaptive Hello messaging scheme for neighbor discovery by effectively 

suppressing unnecessary Hello messages that strongly directed to that the energy consumption of network also reduce in group 

mobility low and high mobility environment. 

Keywords: MANET, AODV, Hello packet, Group mobility  

1. INTRODUCTION 

Nodes can change position quite frequently, which means that 

need a routing protocol that quickly adapts to topology 

changes. The node in an ad-hoc network can consist of laptops 

and personal digital assistants and are often very limited in 

resources such as CPU capacity, storage capacity, battery 

power and bandwidth, so the routing protocol should try to 

minimize control traffic, such as periodic update messages. In 

MANETs, any node in a route can move away or be turned 

off, which negatively affects route maintenance and 

throughput may cause delays in data dissemination, and so on. 

Local link connectivity information is extremely important for 

route establishment and maintenance. Periodic Hello 

messaging is a widely-used scheme to obtain local link 

connectivity information. For neighbor discovery, periodically 

exchanging Hello messages is preferred over link layer 

feedback because the former does not restrict usage and 

implementation to a specific link layer technology such as 

ACK packets. In Hello messaging approach because the 

unnecessary Hello messaging can drain batteries while mobile 

devices are not in use. The reactive Hello protocol enables 

Hello messaging only when it is demanded using a Hello 
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request-reply mechanism, but increases delay due to additional 

packet exchange before communication. The event-based 

Hello protocol enables only active nodes (i.e., those either 

sending or receiving data packets) to broadcast Hello packets 

based on a threshold called an activity timer. However, a 

threshold that is set too high rarely reduces the Hello 

messaging overhead, whereas a low threshold results in local 

connectivity information loss. Thus, there is an outstanding 

need to effectively suppress unnecessary Hello messaging 

while minimizing the risk of losing local connectivity 

information [2]. An adaptive Hello messaging scheme for 

neighbor discovery by effectively suppressing unnecessary 

Hello messages [2]. This framework reduces battery drain 

through practical suppression of unnecessary Hello messaging. 

Based on the event interval of a node, the Hello interval can be 

enlarged without reduced detestability of a broken link, which 

decreases network overhead and hidden energy consumption. 

There are other may work also presented by research to reduce 

the energy consumption and routing overhead,  with the same 

issue for   energy consummation reduction proposed the 

Unilateral Wakeup for Mobile Ad Hoc Networks with Group 

Mobility in [3]. A new wakeup scheme, named Unilateral- 

(Uni-) scheme, for MANETs that allows nodes with slower 

moving speed to sleep more without losing the network 

connectivity. The Uni-scheme supports both the entity 

mobility and group mobility of nodes, thus has broad 

applicability. In review found that mobility patterns have been 

used to derive traffic and mobility prediction models in the 

study of various problems in any network systems, such as 

handoff, location management, paging, registration, calling 

time, traffic load, routing overhead, energy consumption and 

other performance evaluations. In network system, mobility 

models are mainly focused on individual movements since 

communications are point to point rather than among groups; 

in ad hoc networks, communications are often among teams 

which tend to coordinate their movements. For example 

ordinary nodes (soldiers walking on a battlefield) usually 

move way slower than the fastest one (soldiers carried by an 

armored vehicle), this motivate to evaluate routing protocol 

under group mobility. In this paper, focused on an adaptive 

Hello messaging scheme for neighbor discovery by effectively 

suppressing unnecessary Hello messages by which the power 

consumption metric improve the performance, this frame work 

not evaluated on group mobility environment. In ns-2 with 

different group mobility model this paper evaluate the 

performance of [2], as stated in [2] power consumption metric 

improve the performance by suppressing unnecessary Hello 

messages continuing with  group mobility environment or not 

as stated in [3].  

2. BACKGROUND 

Nodes can change position quite frequently, which means that 

need a routing protocol that quickly adapts to topology 

changes. To be effective, the routing protocols have to Keep 

the routing table up-to-date and reasonably small, choose the 

best route for given destination and Converge within an 

exchange of a small amount of messages. In [1], primary 

focused much on to variable number of node and constant 

pause time that very less evaluated. Used random way point 

mobility model; routing protocol AODV, DSDV and DSR;  

Cbr traffic, constant pause time 0 and  varying speed 2-40 m/s. 

performance metrics evaluate here are End-to end delay 

throughput, Average end-to end delay, Packet delivery faction 

ratio, Routing packet overhead, Normalized routing load, 

Packet loss ratio. The unnecessary Hello messaging can drain 

batteries while mobile devices are not in use. The reactive 

Hello protocol enables Hello messaging only when it is 

demanded using a Hello request-reply mechanism, but 

increases delay due to additional packet exchange before 

communication. The event-based Hello protocol enables only 

active nodes (i.e., those either sending or receiving data 

packets) to broadcast Hello packets based on a threshold called 

an activity timer. However, a threshold that is set too high 

rarely reduces the Hello messaging overhead, whereas a low 

threshold results in local connectivity information loss. Thus, 

there is an outstanding need to effectively suppress 

unnecessary Hello messaging while minimizing the risk of 

losing local connectivity information [2].  In review of  [3] 

found, asynchronous wakeup schemes to the Mobile Ad Hoc 

Networks is nodes with lower mobility to sleep more in 

reaction to the less-changing link states, in practice this is 

prohibited due to an unwanted tradeoff between the energy 

saving and in-time link discovery. All nodes in a network must 
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stay awake frequently based on their highest possible moving 

speed in order to avoid network partition. In proposed work 

the Uni-scheme to address some practical limitations of 

existing AQPS Protocols, some of them the power saving 

advantage given by an AQPS protocol comes at the price of 

delay. This includes the neighbor discovery delay, i.e., the 

time required for a station to discover its new neighbor, and 

data buffering delay, i.e., the duration between a packet arrival 

(on a sending station) and its start of DCF. To addres the 

review problem a new wakeup scheme, named Unilateral- 

(Uni-) scheme proposed in [3], for MANETs that allows nodes 

with slower moving speed to sleep more without losing the 

network connectivity. The Uni-scheme supports both the 

entity mobility and group mobility of nodes, thus has broad 

applicability. 

3. PREVIOUS WORK DONE 

In [2], much of the initial proposed work was based on using 

random waypoint as the underlying mobility model and 

Constant Bit Rate (CBR) traffic consisting of randomly chosen 

source-destination pairs as the traffic pattern with traditional 

routing protocols like DSR, DSDV, and AODV. Mainly 

evaluate the following metrics: packet delivery ratio, end to 

end delay and routing overhead found that on-demand 

protocols such as DSR and AODV performed better than table 

driven ones such as DSDV at high mobility rates, while DSDV 

performed quite well at low mobility rate. DSR outperforms 

AODV in less demanding situations, while AODV 

outperforms DSR at heavy traffic load and high mobility. 

However, the routing overhead of DSR was found to be lesser 

than that of AODV. Random waypoint is too simple and 

general model, recent research has started focusing on 

alternative mobility models and protocol independent metrics 

to characterize them. Some conducted a scenario based 

performance analysis of the MANET protocols. In [2], used 

only traditional routing protocol for performance evaluation 

and not declare clear winner of the compressions. In such 

traditional Hello messaging schemes no start/end condition 

proposed. This can cause unnecessary bandwidth usage and 

hidden energy consumption if an on-demand MANET routing 

protocol (e.g., Ad hoc On-Demand Distance Vector (AODV), 

or Dynamic MANET On-demand (DYMO) used, where a new 

path is discovered through Route Request (RREQ) and Route 

Response (RREP) packet exchanges.  Two approaches for 

suppressing Hello messages when they are not required 

proposed an on-demand mechanism (reactive Hello protocol), 

and a monitoring activity mechanism (event-based Hello 

protocol). An adaptive Hello interval scheme in [2] used to 

reduce battery drain through practical suppression of 

unnecessary Hello messaging. Based on the event interval of a 

node, the Hello interval can be enlarged without reduced 

detestability of a broken link, which decreases network 

overhead and hidden energy consumption. In [3] proposed 

work the Uni-scheme to address some practical limitations of 

existing AQPS Protocols, some of them the power saving 

advantage given by an AQPS protocol comes at the price of 

delay. This includes the neighbor discovery delay, i.e., the 

time required for a station to discover its new neighbor, and 

data buffering delay, i.e., the duration between a packet arrival 

(on a sending station) and its start of DCF. The proposed 

framework identified several shortcomings of existing quorum 

schemes if to be applied to the MANETs, and proposed the 

Uni-scheme. unilateral wakeup is introduced that allows nodes 

with slower moving speed to save more energy. The Uni-

scheme is applicable to MANETs with group mobility. The 

Uni-scheme is carefully designed such that it is compatible 

with existing quorum schemes for clustered networks. The 

Uni-scheme is able to render significant improvement in 

energy efficiency while guaranteeing the network 

connectivity. 

4. EXISTING METHODOLOGY 

In [1], Performance Evaluation of Mobility Speed over 

MANET Routing Protocols, the major challenge of ad ad-hoc 

network are mobility and link failure that affect the protocol 

performance that studied here. In [1], primary focused much 

on to variable number of node and constant pause time that 

very less evaluated. Used random way point mobility model; 

routing protocol AODV, DSDV and DSR;  Cbr traffic, 

constant pause time 0 and  varying speed 2-40 m/s. 

performance metrics evaluate here are End-to end delay 

throughput, Average end-to end delay, Packet delivery faction 

ratio, Routing packet overhead, Normalized routing load, 

Packet loss ratio. The unnecessary Hello messaging can drain 
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batteries while mobile devices are not in use. The reactive 

Hello protocol enables Hello messaging only when it is 

demanded using a Hello request-reply mechanism, but 

increases delay due to additional packet exchange before 

communication. The event-based Hello protocol enables only 

active nodes (i.e., those either sending or receiving data 

packets) to broadcast Hello packets based on a threshold called 

an activity timer. However, a threshold that is set too high 

rarely reduces the Hello messaging overhead, whereas a low 

threshold results in local connectivity information loss. Thus, 

there is an outstanding need to effectively suppress 

unnecessary Hello messaging while minimizing the risk of 

losing local connectivity information [2].  In review of  [3] 

found, asynchronous wakeup schemes to the Mobile Ad Hoc 

Networks is nodes with lower mobility to sleep more in 

reaction to the less-changing link states, in practice this is 

prohibited due to an unwanted tradeoff between the energy 

saving and in-time link discovery. All nodes in a network must 

stay awake frequently based on their highest possible moving 

speed in order to avoid network partition. In proposed work 

the Uni-scheme to address some practical limitations of 

existing AQPS Protocols, some of them the power saving 

advantage given by an AQPS protocol comes at the price of 

delay. This includes the neighbor discovery delay, i.e., the 

time required for a station to discover its new neighbor, and 

data buffering delay, i.e., the duration between a packet arrival 

(on a sending station) and its start of DCF. To addres the 

review problem a new wakeup scheme, named Unilateral- 

(Uni-) scheme proposed in [3], for MANETs that allows nodes 

with slower moving speed to sleep more without losing the 

network connectivity. The Uni-scheme supports both the 

entity mobility and group mobility of nodes, thus has broad 

applicability. 

5. ANALYSIS AND DISCUSSION 

The major challenges of ad ad-hoc network are mobility and 

link failure that affect the protocol performance that studied 

here. In [1], primary focused much on to variable number of 

node and constant pause time that very less evaluated. Used 

random way point mobility model;  routing protocol AODV, 

DSDV and DSR;  Cbr traffic, constant pause time 0 and  

varying speed 2-40 m/s. performance metrics evaluate here are 

End-to end delay throughput, Average end-to end delay, 

Packet delivery faction ratio, Routing packet overhead, 

Normalized routing load, Packet loss ratio. Neighbor 

discovery become vast issue of research due to ad ad-hoc 

network challenges are mobility and link failure, so that 

research introduce different approaches of  neighbor discovery 

as stated above in [2]. Periodic Hello messaging is a widely-

used scheme to obtain local link connectivity information. 

Energy consumption and network overhead increased in Hello 

messaging approach because the unnecessary Hello messaging 

can drain batteries while mobile devices are not in use. The 

reactive Hello protocol enables Hello messaging only when it 

is demanded using a Hello request-reply mechanism, but 

increases delay due to additional packet exchange before 

communication. The event-based Hello protocol enables only 

active nodes (i.e., those either sending or receiving data 

packets) to broadcast Hello packets based on a threshold called 

an activity timer. However, a threshold that is set too high 

rarely reduces the Hello messaging overhead, whereas a low 

threshold results in local connectivity information loss. Thus, 

there is an outstanding need to effectively suppress 

unnecessary Hello messaging while minimizing the risk of 

losing local connectivity information [2]. An adaptive Hello 

messaging scheme for neighbor discovery by effectively 

suppressing unnecessary Hello messages [2]. This framework 

reduces battery drain through practical suppression of 

unnecessary Hello messaging. Based on the event interval of a 

node, the Hello interval can be enlarged without reduced 

detestability of a broken link, which decreases network 

overhead and hidden energy consumption. The proposed 

scheme in [2] does not reduce the detestability of a broken 

link; that is, only unnecessary Hello packets are suppressed. 

Scope to extend the work of [2] is improving the neighbor 

discovery and enhances the performance of the Hello 

messaging scheme for energy saving and reducing the 

overhead. The framework in [2] modified AODV and DYMO 

with the proposed scheme, which called AODV with adaptive 

Hello (AODV-AH) and DYMO with adaptive Hello (DYMO-

AH) respectively. Evaluate performance of modified routing 

protocol in [2] with simulation parameters were constant pause 

time 0 i.e. high mobility environment with node speed 5-30 
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m/s but only one simple mobility model used random way 

point mobility model and varying number of node also less. 

Various simulation parameters including node density, number 

of flows, mobility speed, and PFD. Reduces the number of 

unnecessary Hello packets, energy is saved due to less 

transmission and less receptions. Investigated the throughput 

of ftp over tcp and pareto flows and energy consumption when 

the number of flows varies. No throughput drop is observed, 

which shows that the proposed scheme does not reduce the 

detestability of a broken link; that is, only unnecessary Hello 

packets are suppressed. The event interval of a node, the Hello 

interval can be enlarged without reduced detestability of a 

broken link, which decreases network overhead and hidden 

energy consumption. In review of [3] found, to reduce the 

energy consumption in high dynamic and group mobility 

environments studied the asynchronous wakeup schemes; 

nodes with lower mobility to sleep more in reaction to the less-

changing link states, in practice this is prohibited due to an 

unwanted tradeoff between the energy saving and in-time link 

discovery. All nodes in a network must stay awake frequently 

based on their highest possible moving speed in order to avoid 

network partition. In proposed work [3] the uni-scheme to 

address some practical limitations of existing AQPS Protocols, 

some of them the power saving advantage given by an AQPS 

protocol comes at the price of delay. This includes the 

neighbor discovery delay, i.e., the time required for a station to 

discover its new neighbor, and data buffering delay, i.e., the 

duration between a packet arrival (on a sending station) and its 

start of DCF. The proposed framework in [3] identified several 

shortcomings of existing quorum schemes if to be applied to 

the MANETs, and proposed the Uni-scheme. The concept of 

unilateral wakeup is introduced that allows nodes with slower 

moving speed to save more energy. The Uni-scheme is 

applicable to MANETs with group mobility. The Uni-scheme 

allows nodes in a moving group to pick cycle lengths based on 

the relative speed in the group (which is usually slow) rather 

than the relative speed between groups.  

6. PROPOSED METHODOLOGY 

Hello messaging schemes focus on figuring out dynamic 

network. Discovered live neighbor with energy saving scheme, 

which requires all network nodes to continuously exchange 

Hello messages or beacons while they are awake. In such 

traditional Hello messaging schemes no start/end condition. 

This can cause unnecessary bandwidth usage and hidden 

energy consumption. To resolve this issue a novel approach 

proposed in [2] is an adaptive Hello messaging scheme for 

neighbor discovery by effectively suppressing unnecessary 

Hello messages. After analyzed proposed work found that, the 

framework reduces battery drain through practical suppression 

of unnecessary Hello messaging. Based on the event interval 

of a node, the Hello interval can be enlarged without reduced 

detestability of a broken link, which decreases network 

overhead and hidden energy consumption. Proposed work 

were modified the AODV and DYMO with the Hello 

messages scheme, which called AODV with adaptive Hello 

(AODV-AH) and DYMO with adaptive Hello (DYMO-AH) 

respectively. Evaluate performance of modified routing 

protocol in [2] with simulation parameters were constant pause 

time 0 i.e. high mobility environment with node speed 5-30 

m/s but only one simple mobility model used random way 

point mobility model and varying number of node also less. As 

discussed about group mobility in previous section, 

coordination of node movement effect the performance on the 

network, it is primarily motivate to evaluate the performance 

of an adaptive Hello messaging scheme for neighbor discovery 

by effectively suppressing unnecessary Hello messages [2] in 

group mobility environment stated in [3].  

Modified simulation parameters are as follows: 

• Used AODV routing protocol to modified in AODV-
AH 

• Any group mobility model (RPGM: Reference Point 
Group Mobility Model, RWG: Random Waypoint 
Group Mobility Model, RDG: Random Direction Group 
Mobility Model , MHG: Manhattan Group Mobility 
Model, SQG: Sequential Group Mobility Model  and 
others ) 

• Constant pause time: 0 

• Node speed : 1 - 40 m/s 
• Varying number of node: 50 / 100 

• 20 sources sending packets to 20 receivers at constant 
bit rate ranging from 2 to 8 Kbps [3] / increase. 

• Each node has half-duplex wireless channel of rate 2- 
11 Mbps and transmission range 100 m. 

• Nodes are divided evenly into 5 or more groups. 
• In each group, the reference points of nodes are 

randomly distributed within 50 m around the center. 
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7. POSSIBLE OUTCOME AND RESULT 

Performance result and conclusion in [2] strongly directed 

that, framework in [2] also maintain consistency in reduction 

of energy consummation performance metric under the group 

mobility models. Proposed work affect following performance 

metric: 

•  Hidden energy consumption reduces. 

• Routing overhead reduces. 

• Packet delivery ratio 

• Hello packet over head 

• Throughput 

8. CONCLUSION 

The link failure and mobility is major challenges for ad-hoc 

network. Due to that difficult to the neighbor discovery, packet 

transmission, link failure and power consumption like problem 

occurred. The different mobility models are used to evaluate 

the effect of mobility and link failure. Analyzed impact of 

different mobility model on traditional routing protocol with 

constantan pause time and varying number of node; under the 

group mobility coordination of node affect the performance on 

ad-hoc network. Energy constrain is most important factor of 

wireless network, so that various approaches used to reduce 

the consumption of power in wireless networks. A novel 

approach analyzed here in [2] on basis of neighbors discovery 

by hello messaging scheme by reducing unnecessary hello 

message packet reduce the hidden energy consumption. 

Modify the AODV protocol into AODV-AH. As per 

motivation this paper evaluating the performance of AODV-

AH in group mobility and also use the simulation environment 

stated in [3] that not done earlier. The suppressing unnecessary 

Hello messages in environment of group mobility strongly 

directed that enhance the power consumption metric here also. 

9. APPLICATIONS 

Utilized in on-demand routing protocol for energy saving and 

overhead reduces. 

10. FUTURE SCOPE 

Improve the technique of neighbor discovery and enhance the 

performance of the Hello messaging scheme for energy saving 

percentage.  The approach proposed in [2] used on the beacon 

base neighbor discovery algorithms to enhance the 

performance of routing protocol. In future, innovating new 

approaches to enhance different performance metrics of 

suppressing unnecessary Hello messages scheme over 

different routing protocol; under simple and group mobility 

model with high dynamic network environment. 
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ABSTRACT 

Two nodes communicate directly if they are in the transmission range, otherwise they reach via a multi-hop route. Each MANET 

node must therefore be able to function as a router to forward data packets on behalf of other nodes. Because of their unique 

benefits and versatilities, MANETs have a wide range of applications such as collaborative, distributed mobile computing , 

disaster relief, war front activities and communication between automobiles on highways most of these applications demand 

multicast or group communication. In network when process private and unique resource needed then unicast give more 

advantages. A framework for integrated multicast and unicast routing in mobile ad hoc networks (MANETs) is introduced. It is 

based on interest-defined mesh enclaves that are connected components of a MANET spanning the sources and receivers of 

unicast or multicast flows. The Protocol for Routing in Interest defined Mesh Enclaves (PRIME). Major challenges for Ad-hoc 

network is link failure and mobility. Mobility models are use to evaluate effect of link failure and mobility, here this paper work 

used mobility models are Random waypoint mobility model, Reference Point Group mobility model, Manhattan mobility model, 

Gauss Markov mobility model and Heterogeneous mobility model . Most of the researchers to analyze the effect of mobility 

model on routing protocol not focused on to variable number of node and constant pause time. That will be generating the 

different result on scenario base work for evaluating the extended Performance of PRIME. Ns-2 simulator used for carried out the 

simulation. 

Keywords: MANET, PRIME, Hello packet 

 

1. INTRODUCTION 

An ad-hoc network has a certain characteristics, which 

imposes new demands on the routing protocol. The most 

important characteristics are the dynamic topology, which is a 

consequence of node mobility. Nodes can change position 

quite frequently, which means that need a routing protocol that 

quickly adapts to topology changes. The node in an ad-hoc 

network can consist of laptops and personal digital assistants 

and are often very limited in resources such as CPU capacity, 

storage capacity, battery power and bandwidth, so the routing 

protocol should try to minimize control traffic, such as 

periodic update messages. In ad-hoc wireless network routing 

protocols divided into different categories: source-initiated 

(reactive or on-demand), table-driven (pro-active), hybrid, 

location-aware (geographical), multipath, unicast, multicast, 

geographical multicast, hierarchical, and power-aware [1]. But 

researchers continuously working on existing problem that are 

not solved by available routing protocol, and this is the reason 

to adding  number of  routing protocol under respective 

categories. The categories of routing protocols are also 

upgrading according to the problems solving by new or 

existing routing protocol. A major challenge in the ad-hoc 

network is link failure and mobility [3]. Packet delivery ratio, 

Throughput, End-to-end delay, Routing overhead and Power 

consumption these are basic performance metric to evaluate 

the performance of routing protocol, that performance metrics 

affected by the mobility and link failure problems. To evaluate 

the effect mobility and link failure on routing protocol 
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performance used the different mobility models; some of them 

are Random waypoint mobility model, Reference Point Group 

mobility model, Manhattan mobility model, Gauss Markov 

mobility model and Heterogeneous mobility model [2, 3]. 

Random waypoint is the commonly used mobility model in 

these simulations. Random waypoint is a simple model that 

may be applicable to some scenarios. Unicast and multicast 

these are the two categories of routing protocol in ad-hoc 

network. Unicast transmission is the sending of messages to a 

single network destination identified by a unique address or 

Unicast is a one-to one connection between the client and the 

server. Multicast is the delivery of a message or information to 

a group of destination computers simultaneously in a single 

transmission from the source or Multicast is a true broadcast. 

The multicast source relies on multicast-enabled routers to 

forward the packets to all client subnets that have clients 

listening. The tradition unicast routing protocol is AODV, 

DSR and Multicast routing protocol ODMRP, MAODV. A 

wide range of applications such as collaborative, distributed 

mobile computing (e.g., sensors, conferences), disaster relief 

(e.g., flood, earthquake), war front activities and 

communication between automobiles on highways most of 

these applications demand multicast or group communication. 

In network when process private and unique resource needed 

then unicast give more advantages.  Integrates the feature of 

unicast and multicast routing protocol in single routing 

protocol is in  PRIME ( Protocol for Routing in Interest 

defined Mesh Enclaves) [4], The PRIME establishes meshes 

that are activated and deactivated by the presence or absence 

of interest in individual destination nodes and groups and 

confines most of the signaling overhead within regions of 

interest (enclaves) in such meshes. As per the above 

discussion mobility and link failure is major issue for any 

routing protocol. So that evaluate the performance metric of 

any routing protocol on mobility and link failure issues is 

primary need. Researcher evaluate the effect mobility and link 

failure on different protocol but most of them not focused on 

to variable number of node and constant pause time. In [2], 

with variable number of node and constant pause time evaluate 

the impact of random way point mobility model effect on 

AODV, DSR and DSDV. In [3], use random way point, 

reference point group and manhattan mobility model to 

analyze the impact of mobility models on the multicast routing 

protocol ODMRP, MAODV, ADMR. In [4], use both unicast 

and multicast traffic with two mobility model random way 

point and group mobility model, fixed pause time and less min 

max velocity for analysis. 

2. BACKGROUND 

Routing protocols in ad hoc networks in [1] vast survey on 

routing protocols, this is only one study that cover maximum 

number of protocol and create  its  taxonomy. This study also 

compares several representative protocols according to 

categories. While different classes of protocol operate under 

different scenarios, they usually share the common goal to 

reduce control packet overhead, maximize throughput, and 

minimize the end-to-end delay. The main differentiating factor 

between the protocols is the ways of finding and/or 

maintaining the routes between source–destination pairs. To 

deploy an ad hoc network with an optimal performance, it 

requires a very careful analysis of the scenario and its 

requirements, and the appropriate choice of the routing 

protocol from the dozens applicable in the context.  In [2], 

Performance Evaluation of Mobility Speed over MANET 

Routing Protocols, the major challenge of ad ad-hoc network 

are mobility and link failure that affect the protocol 

performance that studied here. In [2], primary focused much 

on to variable number of node and constant pause time that 

very less evaluated. Used random way point mobility model;  

routing protocol AODV, DSDV and DSR;  Cbr traffic, 

constant pause time 0 and  varying speed 2-40 m/s. 

performance metrics evaluate here are End-to end delay 

throughput, Average end-to end delay, Packet delivery faction 

ratio, Routing packet overhead, Normalized routing load, 

Packet loss ratio.  In [3], Impact of Mobility on the 

Performance of Multicast Routing Protocols in MANET, 

problems were found in the analysis of the unicast routing 

protocol when the mobile node moves with greater speed there 

are more chances for link breakage and result in less packet 

delivery ratio and the routing overhead increases with the 

speed of the mobile nodes. That motivates to evaluate the 

effect of mobility model on multicast routing protocol. Used 

three mobility model Random waypoint mobility model, 

Reference Point Group mobility model and Manhattan 

mobility model; multicast routing protocol ODMRP, MAODV 
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and ADMR; Evaluate the performance metric Packet delivery 

ration and routing overhead. In [4], novel approach proposed 

PRIME: an Interest-Driven Approach to Integrated Unicast 

and Multicast Routing in MANETs, existing routing protocols 

for MANETs support either unicast routing or multicast 

routing; and the dissemination of signaling traffic in MANETs 

is not closely linked to the interest that nodes have on 

destinations and is structured as either strictly on-demand, 

strictly proactive, or the use of both types of signaling by 

dividing the network into zones. The limitation of PUMA is 

that all nodes must receive periodic signaling packets 

regarding each multicast group, regardless of the interest 

nodes may have in the group. PRIME: Integrates the feature of 

unicast and multicast routing protocol in single routing 

protocol. The PRIME establishes meshes that are activated and 

deactivated by the presence or absence of interest in individual 

destination nodes and groups and confines most of the 

signaling overhead within regions of interest (enclaves) in 

such meshes. 

 

In[4], performance evaluation of PRIME use two mobility 

model random way point and group mobility; consider less 

max-min velocity is 1-10 m/s,10s pause time; performance 

metric used end –to-end delay, delivery ratio, control and total 

overhead and group delivery ration. PRIME is the only 

protocol that provides adequate performance in a large 

network of 1000 nodes with combined multicast and unicast.   

 

3. PREVIOUS WORK DONE 

The vast review study of routing protocol in [1], that cover all 

traditional and new proposed routing protocol. review the 

collection of technologies which have been proposed for 

routing in ad hoc networks. There are literally hundreds of 

different ad hoc routing protocols proposed. Proposed work 

focused on creates taxonomy of the ad hoc routing protocols, 

and to survey and compare representative examples for each 

class of protocols. Strive to uncover the requirements 

considered by the different protocols, the resource limitations 

under which they operate, and the design decisions. Proposed 

work organizes the discussed routing protocols into following 

categories based on their underlying architectural framework 

that are Source-initiated (Reactive or on-demand), Table-

driven (Pro-active), Hybrid, Location-aware (Geographical), 

Multipath, Hierarchical, Multicast, Geographical Multicast, 

Power-aware. While different classes of protocol operate 

under different scenarios, they usually share the common goal 

to reduce control packet overhead, maximize throughput, and 

minimize the end-to-end delay. Some routing protocol missed 

by the proposed work in all categories of routing protocol. 

Future scope of proposed work is to extend the existing 

taxonomy presented in proposed work with new routing 

protocols and compare with all previous existing routing 

protocol. That will be a helpful instrument for making the 

decision to select the protocol as there requirement of 

allocation and research. In [2], much of the initial proposed 

work was based on using random waypoint as the underlying 

mobility model and Constant Bit Rate (CBR) traffic consisting 

of randomly chosen source-destination pairs as the traffic 

pattern with traditional routing protocols like DSR, DSDV, 

and AODV. Mainly evaluate the following metrics: packet 

delivery ratio, end to end delay and routing overhead found 

that on-demand protocols such as DSR and AODV performed 

better than table driven ones such as DSDV at high mobility 

rates, while DSDV performed quite well at low mobility rate. 

DSR outperforms AODV in less demanding situations, while 

AODV outperforms DSR at heavy traffic load and high 

mobility. However, the routing overhead of DSR was found to 

be lesser than that of AODV. Random waypoint is too simple 

and general model, recent research has started focusing on 

alternative mobility models and protocol independent metrics 

to characterize them. Some conducted a scenario based 

performance analysis of the MANET protocols. To 

differentiate between scenarios used, the study introduced the 

relative motion of the mobile nodes as mobility metric. In 

literature of proposed work found on effect of mobility model 

on tradition routing protocol not focused on to variable 

number of node and constant pause time. That will be 

generating the different result on scenario base work for 

evaluating the best protocol as per the requirement of the 
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application. In [2], primary focused much on to variable 

number of node and constant pause time that very less 

evaluated. Used random way point mobility model;  routing 

protocol AODV, DSDV and DSR;  Cbr traffic, constant pause 

time 0 and  varying speed 2-40 m/s. performance metrics 

evaluate here are End-to end delay throughput, Average end-to 

end delay, Packet delivery faction ratio, Routing packet 

overhead, Normalized routing load, Packet loss ratio. In [2], 

used only traditional routing protocol for performance 

evaluation and not declare clear winner of the compressions. 

only it overcome the previous performance evaluation by 

evaluating the performance of traditional routing protocol on 

basis of   effect of unvarying pause time and effect of varying 

number of nodes. This work may be extending with different 

new than traditional routing protocol and evaluate the 

performance with existing scenario.  In review the literature of 

[3], performance of traditional unicast routing protocols such 

as DSR, DSDV, AODV and TORA with different mobility 

models. Some other frameworks are also proposed for analysis 

of impact of mobility pattern on unicast routing protocol by 

considered other mobility model like Freeway mobility, 

Manhattan and RPGM. Random Waypoint mobility model is 

mostly use for analyzed the unicast routing protocol with CBR 

traffic by randomly choosing source and destination pair 

presented. Most of this performance study commonly 

evaluated the packet delivery ratio and routing overhead. The 

effect of the different mobile node movement pattern in 

random based mobility model group (Random Waypoint 

Mobility Model, Random Walk Mobility Model and Random 

Direction Mobility Model) on the performance of a unicast 

routing protocol AODV. A framework to analyze the impact 

of mobility model for unicast routing and on-demand routing 

is proposed. Impact of Mobility on the Performance of 

Multicast Routing Protocols in MANET, problems were found 

in the analysis of the unicast routing protocol when the mobile 

node moves with greater speed there are more chances for link 

breakage and result in less packet delivery ratio and the 

routing overhead increases with the speed of the mobile nodes. 

That motivates to evaluate the effect of mobility model on 

multicast routing protocol. Used three mobility model Random 

waypoint mobility model, Reference Point Group mobility 

model and Manhattan mobility model; multicast routing 

protocol ODMRP, MAODV and ADMR; Evaluate the 

performance metric Packet delivery ration and routing 

overhead [3]. Three basic approaches of mesh-based multicast 

routing are characterized by the On-Demand Multicast 

Routing Protocol (ODMRP), the Core Assisted Mesh Protocol 

(CAMP), and the Protocol for Unified Multicasting through 

Announcements (PUMA). In ODMRP group membership and 

multicast routes are established and updated by the sources on 

demand. CAMP avoids the need for network-wide 

disseminations from each source to maintain multicast meshes 

by using one or more cores per multicast group. Only cores 

flood the network with signaling information about multicast 

groups and a receiver- initiated approach is used for receivers 

to join a multicast group by sending unicast join requests 

toward a core of the desired group. PUMA also uses a 

receiver-initiated approach in which receivers join a multicast 

group using the address of a core that is broadcast to the 

network proactively. PUMA eliminates the need in CAMP for 

an independent unicast routing protocol by implementing a 

distributed algorithm to elect one of the receivers of a group as 

the core of the group and to inform each router in the network 

of at least one next-hop to the elected core of each group. The 

limitation of PUMA is that all nodes must receive periodic 

signaling packets regarding each multicast group, regardless of 

the interest nodes may have in the group. In [4], novel 

approach proposed PRIME: an Interest-Driven Approach to 

Integrated Unicast and Multicast Routing in MANETs, 

existing routing protocols for MANETs support either unicast 

routing or multicast routing; and the dissemination of 

signaling traffic in MANETs is not closely linked to the 

interest that nodes have on destinations and is structured as 

either strictly on-demand, strictly proactive, or the use of both 

types of signaling by dividing the network into zones. PRIME: 

Integrates the feature of unicast and multicast routing protocol 

in single routing protocol. The PRIME establishes meshes that 

are activated and deactivated by the presence or absence of 

interest in individual destination nodes and groups and 

confines most of the signaling overhead within regions of 

interest (enclaves) in such meshes. The control overhead (CO) 

induced by PUMA and PRIME remains constant. PRIME 

attains similar or better delivery ratios and significantly lower 

delays and communication overhead than the traditional 
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approaches. The performance of PRIME improves when link 

quality and queue lengths are taken into account in the 

selection of routes within enclaves. PRIME benefits much 

more from the use of link and node parameters in route 

selection than traditional on-demand or proactive routing 

protocols because it contains route signaling while selecting 

less congested and more robust paths. 

 

4. EXISTING METHODOLOGY 

Routing protocols in ad hoc networks: survey [1], vast survey 

on routing protocols, as per here investigation this is only one 

study that cover maximum number of protocol and create the 

taxonomy. This study also compares several representative 

protocols according to categories. While different classes of 

protocol operate under different scenarios, they usually share 

the common goal to reduce control packet overhead, maximize 

throughput, and minimize the end-to-end delay. The main 

differentiating factor between the protocols is the ways of 

finding and/or maintaining the routes between source–

destination pairs. To deploy an ad hoc network with an 

optimal performance, it requires a very careful analysis of the 

scenario and its requirements, and the appropriate choice of 

the routing protocol from the dozens applicable in the context.  

Performance Evaluation of Mobility Speed over MANET 

Routing Protocols [2], the major challenge of ad ad-hoc 

network are mobility and link failure that affect the protocol 

performance that studied here. In [2], primary focused much 

on to variable number of node and constant pause time that 

very less evaluated. Used random way point mobility model;  

routing protocol AODV, DSDV and DSR;  Cbr traffic, 

constant pause time 0 and  varying speed 2-40 m/s. 

performance metrics evaluate here are End-to end delay 

throughput, Average end-to end delay, Packet delivery faction 

ratio, Routing packet overhead, Normalized routing load, 

Packet loss ratio. Impact of Mobility on the Performance of 

Multicast Routing Protocols in MANET [3], a framework 

proposed to analyze the impact of mobility model for unicast 

routing and on-demand routing is proposed. Impact of 

Mobility on the Performance of Multicast Routing Protocols in 

MANET, problems were found in the analysis of the unicast 

routing protocol when the mobile node moves with greater 

speed there are more chances for link breakage and result in 

less packet delivery ratio and the routing overhead increases 

with the speed of the mobile nodes. That motivates to evaluate 

the effect of mobility model on multicast routing protocol. 

Used three mobility model Random waypoint mobility model, 

Reference Point Group mobility model and Manhattan 

mobility model; multicast routing protocol ODMRP, MAODV 

and ADMR; Evaluate the performance metric Packet delivery 

ration and routing overhead. PRIME: an Interest-Driven 

Approach to Integrated Unicast and Multicast Routing in 

MANETs [4], existing routing protocols for MANETs support 

either unicast routing or multicast routing; and the 

dissemination of signaling traffic in MANETs is not closely 

linked to the interest that nodes have on destinations and is 

structured as either strictly on-demand, strictly proactive, or 

the use of both types of signaling by dividing the network into 

zones. The limitation of PUMA is that all nodes must receive 

periodic signaling packets regarding each multicast group, 

regardless of the interest nodes may have in the group. 

PRIME: Integrates the feature of unicast and multicast routing 

protocol in single routing protocol. The PRIME establishes 

meshes that are activated and deactivated by the presence or 

absence of interest in individual destination nodes and groups 

and confines most of the signaling overhead within regions of 

interest (enclaves) in such meshes. performance evaluation of 

PRIME use two mobility model random way point and group 

mobility; consider less max-min velocity is 1-10 m/s,10s pause 

time; performance metric used end –to-end delay, delivery 

ratio, control and total overhead and group delivery ration. 

PRIME is the only protocol that provides adequate 

performance in a large network of 1000 nodes with combined 

multicast and unicast.   

5. ANALYSIS AND DISCUSSION 

A vast review on routing protocols, study cover maximum 

number of protocol and create the taxonomy. This study also 

compares several representative protocols according to 

categories. While different classes of protocol operate under 

different scenarios, they usually share the common goal to 

reduce control packet overhead, maximize throughput, and 

minimize the end-to-end delay.  The major challenges of ad 

ad-hoc network are mobility and link failure that affect the 

protocol performance that studied here. In [2], primary 
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focused much on to variable number of node and constant 

pause time that very less evaluated. Used random way point 

mobility model;  routing protocol AODV, DSDV and DSR;  

Cbr traffic, constant pause time 0 and  varying speed 2-40 m/s. 

performance metrics evaluate here are End-to end delay 

throughput, Average end-to end delay, Packet delivery faction 

ratio, Routing packet overhead, Normalized routing load, 

Packet loss ratio. A framework proposed to analyze the impact 

of mobility model for unicast routing and on-demand routing 

is proposed. Impact of Mobility on the Performance of 

Multicast Routing Protocols in MANET, Used three mobility 

model Random waypoint mobility model, Reference Point 

Group mobility model and Manhattan mobility model; 

multicast routing protocol ODMRP, MAODV and ADMR; 

Evaluate the performance metric Packet delivery ration and 

routing overhead [3]. PRIME: Integrates the feature of unicast 

and multicast routing protocol in single routing protocol [4]. 

The PRIME establishes meshes that are activated and 

deactivated by the presence or absence of interest in individual 

destination nodes and groups and confines most of the 

signaling overhead within regions of interest (enclaves) in 

such meshes. performance evaluation of PRIME use two 

mobility model random way point and group mobility; 

consider less max-min velocity is 1-10 m/s,10s pause time; 

performance metric used end –to-end delay, delivery ratio, 

control and total overhead and group delivery ration. PRIME 

is the only protocol that provides adequate performance in a 

large network of 1000 nodes with combined multicast and 

unicast.   

•  Effect of Unvarying Pause Time: Pause time can be 

defined as time for which nodes waits on a destination 

before moving to other destination. Proposed work used 

a constant pause time as a parameter as it is measure of 

mobility of nodes. Low pause time means node will wait 

for less time thus giving rise to high mobility scenario. 

•  Effect of Varying Number of Nodes: Number of nodes 

may be another varying parameter as it plays important 

role in performance. Proposed work simulations show 

various performance parameters versus no. of nodes, 

proposed work tested the different routing protocols by 

varying the number of nodes to account for system 

scalability. 

Both the parameter affects the performance metric of the any 

routing protocol. In [4], performance of the PRIME by using 

use two mobility model random way point and group mobility; 

max-min velocity is 1-10 m/s,10s pause time; that simulation 

parameter not much more satisfied the high mobility 

constraint, so that the performance metric may affected if 

change the pause time, varying node and mobility model any 

one of them. Existing analysis of PRIME only few metrics 

were evaluated end –to-end delay, delivery ratio, control and 

total overhead and group delivery ration, here the scope of 

evaluating the other metric like power consumption. And also 

evaluate the Impact of different mobility model on PRIME 

with constant pause time and varying node i.e. high speed that 

in existing evaluation. 

6. PROPOSED METHODOLOGY 

PRIME: Integrates the feature of unicast and multicast routing 

protocol in single routing protocol [4]. The PRIME establishes 

meshes that are activated and deactivated by the presence or 

absence of interest in individual destination nodes and groups 

and confines most of the signaling overhead within regions of 

interest (enclaves) in such meshes. performance evaluation of 

PRIME use two mobility model random way point and group 

mobility; consider less max-min velocity is 1-10 m/s,10s pause 

time; performance metric used end –to-end delay, delivery 

ratio, control and total overhead and group delivery ration. 

PRIME is the only protocol that provides adequate 

performance in a large network of 1000 nodes with combined 

multicast and unicast. As per above analysis proposed to 

Evaluate the Impact of different mobility model on PRIME 

with constant pause time and varying node.  

 

As per above table used parameter to evaluate the performance 

in [4], to Evaluate the Impact of different mobility model on 

PRIME with constant pause time and varying node. Proposed 

the changes in parameter used for performance evaluation are 

mobility model, pause time, group pause time, min-max 

velocity, total number of node, bandwidth, packet size, Tx 
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power and packet rate. After changing the parameters 

considering performance metric for evaluation  packet delivery 

ratio,  routing overhead, power consumption, throughput, end- 

to- end delay, control and total overhead and group delivery 

ration. Changes of parameter for simulation are as follows:   

Mobility models: 

•  Random Way Point Mobility Model 

•  Reference Point Group Mobility Model,  

•  Manhattan Mobility Model,  

•  Gauss Markov Mobility Model  

•  Heterogeneous Mobility Model 

Pause time and Group pause time: 

•  0s 

Min-max velocity:  

•  2-40m/s 

Total number Node: 

•  20-40-60-80-100 
 

7. POSSIBLE OUTCOME AND RESULT 

The performance metrics affected by proposed methodology 

are as follows:  

•  Packet delivery ratio 

•  Routing overhead 

•  Power consumption 

•  Throughput  

•  End- to- end delay 

•  Control total overhead  

•  Group delivery ration 

Generally due to high mobility and link failure any protocol 

degrade the performance, so that PRIME also has the 

possibility to degrade the performance in high mobility 

environments.  

8. CONCLUSION 

This study analyzed the impact of different mobility model on 

PRIME with constant pause time and varying number of node. 

First reviewed the protocol that Integrates the feature of 

unicast and multicast routing protocol in single routing 

protocol is PRIME, also studied the impact of mobility model 

on tradition routing protocol of unicast and multicast routing 

protocol i.e. DSDV, AODV, DSR, ODMRP, MAODV and 

ADMR. Review found that major challenge of ad-hoc network 

is mobility and link failure, the effect of mobility and link 

failure on routing protocol evaluated by different mobility 

model as Random Way Point Mobility Model, Reference Point 

Group Mobility Model, Manhattan Mobility Model, Gauss 

Markov Mobility Model and Heterogeneous Mobility Model. 

Review also found that most of the research not focused on the 

constant pause time and varying number of node to evaluate 

the impact of the different mobility model on that routing 

protocol. Generally due to high mobility the performance 

metric of any routing protocol will be affected. Under that 

PRIME study found that performance of PRIME was not 

evaluated on constant pause time, it perform by considering 

pause time 0s, also found that the simple Random Way Point 

Mobility Model and group mobility model were used, existing 

parameter for performance evaluation of PRIME mainly  not 

focused different mobility model, constant pause time  and 

high mobility environment. In this paper proposed, this work 

will be evaluating the performance of PRIME on environment 

that not performs as state above. As the general evaluation 

impact of mobility affected the performance of routing 

protocol, the performance metric that will be affected above 

stated problems in PRIME are packet delivery ratio, routing 

overhead, power consumption, throughput, end- to- end delay, 

control total overhead, group delivery ration. 

9. APPLICATIONS 

Applicability of unicast and multicast routing protocol feature 

need in ad-hoc network in single routing protocol then used 

the PRIME. 

 

10. FUTURE SCOPE 

This proposed work explores the limitation of PRIME on 

different mobility models with high mobility environment. 

Extend this study and proposed some framework to remove 

the limitation of the PRIME on high mobility environment. 
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ABSTRACT 

Poor planning is one of the top reasons why software projects are delivered late, over budget, or not at all, so it’s important to get 

organized before start coding. Wide range of modeling tools that make it relatively easy to lay out the functionality and use cases 

for a new project. One of the most popular languages that are used to represent software design is the UML. The Unified 

Modeling Language (UML) is the most widely used design notation for software at this time, unifying a number of popular 

approaches to specifying structure and behavior. In the last decade, the Unified Modeling Language (UML) has become a de-facto 

standard as modeling language in software engineering. Nearer to 200 Commercial and open source tools which provide UML 

modeling capabilities available in market. In this paper we concentrate on StarUML. StarUML is an open source tool to develop 

fast, flexible, extensible, feature-full, and freely-available UML/MDA platform running on Win32 platform. StarUML is excellent 

in customizability to the user’s environment and has a high extensibility in its functionality. In this we present paper summarized 

study on open source technology, UML, StarUML. We hope it will be help to Academic person, Student, Research, and those who 

are interested in software engineering field. 

 

Keywords: Open source technology, UML, StarUML 

 

1. INTRODUCTION 

One of the most popular languages that is used to represent 

software design is the UML. The Unified Modeling 

Language (UML) is used to spell out, visualize, modify, 

construct and document the artifacts of an object-oriented 

software system that is under development. Those who want 

work on software design they have to know the importance 

of UML. It is by far the standardized general-purpose 

modeling language in the field of software engineering. 

UML combines the best practice from data modeling 

concepts such as entity relationship diagrams, business 

modeling (work flow), object modeling and component 

modeling. It can be used with all processes, throughout the 

software development life cycle, and across different 

implementation technologies.   

 

2. OPEN-SOURCE SOFTWARE 

Open-Source Software as software that comes under an 

open source license. This implies that every recipient of the 

software can freely study its source code, modify it, and 

distribute it [15]. This software typically does not require a 

license fee. There are open source software applications for 

a variety of different uses such as office automation, web 

design, content management, operating systems, and 

communications. Future uses of open source where could 

open source be used and how could its development 

processes help technology projects be more productive [14]. 
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OSS is unique in that it is always released under a license 

that has been certified to meet the criteria of   the Open 

Source Definition. [17] [16]Advantages of Open Source 

Software Costs(little or no-charges), Flexibility, Reliability 

and Quality, Reduces “Vendor Lock-in”, Availability of 

External Support, Every one find bugs, cons of open source 

technology is Lack of Personalized Support 

(Documentation). 

 

3. StarUML 

StarUML is an open source project to develop fast, flexible, 

extensible, featureful, and freely-available UML/MDA 

platform running on Win32 platform. StarUML modeling 

application licensed under a modified version of GNU GPL. 

StarUML is based on UML version 1.4 and provides UML 

version 2.0 notations and eleven different types of diagram. 

It actively supports the MDA (Model Driven Architecture) 

approach by supporting the UML profile concept. It 

provides maximize the productivity and quality because of 

generating numerous results automatically from it. Use of 

StarUML help to easily and quickly design exact software 

models which is based on UML standard. The goal of the 

StarUML project is to build software modeling tool and also 

platform that is a compelling replacement of commercial 

UML tools such as Rational Rose, Together and so on. 

starUML boasts a complete set of UML modeling features. 

 

Fig-1: Architecture of StarUML [8][13] 

 

 Approach: Approach defines the model of the project and 

basic organization of the diagrams. 

 

UML Profile & Notation Extension: UML Profile allows 

extension of expression for the software model through the 

extension mechanism of UML. 

  

Model Framework: Model Framework makes software 

models reusable and allows them to be used when defining 

other software models.   

Add-In COM Object: Add-In COM allows addition of new 

functionality to StarUML.   

 

Menu Extension: The StarUML application menu (main 

menu and pop-up menu) can be added by the user. 

 

Option Extension: The StarUML option items can be 

added by the user.   

 

Event Subscription: Various events occurring in StarUML 

can be subscribed to.   

 

External API: The external API from StarUML allows 

access to various functionalities and information. Details on 

API are discussed throughout this developer guide, and the 

example included in StarUML installation 'StarUML 

Application Model. UML provides a good illustration. 

[8][13] 

 

 

4. KEY FEATURES OF StarUML 

 

UML Tool that Adapts to the User: StarUML provides 

maximum customization to the user's environment by 

offering customizing variables that can be applied in the 

user's software development methodology, project platform, 

and language. 

 

True MDA Support: Software architecture is a critical 

process that can reach 10 years or more into the future. The 

intention of the OMG (Object Management Group) is to use 

MDA (Model Driven Architecture) technology to create 

platform independent models and allow automatic 

acquisition of platform dependent models or codes from 

platform independent models. This maximizes extensibility 
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of UML, making modeling of applications possible even in 

areas like finance, defense, e-business, insurance, and 

aeronautics. Truly Platform Independent Models (PIM) can 

be created, and Platform Specific Model (PSM) and 

executable codes can be automatically generated in any way. 

 

Excellent Extensibility and Flexibility: StarUML provides 

excellent extensibility and flexibility. It provides Add-In 

frameworks for extending the functionality of the tool. It is 

designed to allow access to all functions of the model/meta-

model and tool through COM (Visual Basic Script, Java 

Script, VB, Delphi, C++, C#, VB.NET, Python, etc.) 

Automation and it provides extension of menu and option 

items. Also, users can create their own approaches and 

frameworks according to their methodologies. The tool can 

also be integrated with any external tools. 

  

Accurate UML standard model: StarUML™ strictly 

adheres to the UML standard specification specified by the 

OMG for software modeling. Considering the fact that the 

results of design information can reach 10 years or more 

into the future, dependence on vendor-specific irregular 

UML syntax and semantics can be quite risky. StarUML™ 

maximizes itself to order UML 1.4 standard and meaning, 

and it accepts UML 2.0 notation on the basis of robust Meta 

model. 

 

Open software model format: Unlike many existing 

products that manage their own legacy format models 

inefficiently, StarUML™ manages all files in the standard 

XML format. Codes written in easy-to-read structures and 

their formats can be changed conveniently by using the 

XML parser. Given the fact that XML is a world standard, 

this is certainly a great advantage, ensuring that the software 

models remain useful for more than a decade. 

 

Applicability of methodologies and platforms: StarUML 

manipulates the approach concept, creating environments 

that adapt to any methodologies/processes. Not only the 

application framework models for platforms like .NET and 

J2EE, but also basic structures of software models (e.g. 4+1 

view-model, etc.) can be defined easily. 

 

Software model verification function: Users can make 

many mistakes during software modeling. Such mistakes 

can be very costly if left uncorrected until the final coding 

stage. In order to prevent this problem, StarUML 

automatically verifies the software model developed by the 

user, facilitating early discovery of errors, and allowing 

more faultless and complete software development. 

 

Useful Add-Ins: StarUML includes many useful Add-INS 

with various functionalities: it generates source codes in 

programming languages and converts source codes into 

models, imports Rational Rose files, exchanges modeling 

information with other tools using XMI, and supports design 

patterns. These Add-Ins offer additional reusability, 

productivity, flexibility and interoperability for the modeling 

information. 

 

System Requirement: The following are the minimum 

system requirements for running StarUML. Intel(R) 

Pentium(R) 233MHz or higher, Windows(R) 2000, 

Windows XP, or higher Microsoft(R) Internet Explorer 5.0 

or higher , 128 MB RAM (256MB recommended) , 110 MB 

hard disc space (150MB space recommended) , CD-ROM 

drive , SVGA or higher resolution monitors (1024x768 

recommended) , Mouse or other pointing device [8]. 

 

Some Other features [2][8][13] 

•  StarUML is mostly written in Delphi. However, 

StarUML is multi-lingual project and not tied to 

specific programming language, so any programming 

languages can be used to develop StarUML.  

•  StarUML supports the following UML diagrams 

• Use Case Diagram 

• Class Diagram 

• Sequence Diagram 

• Collaboration Diagram 

• State chart Diagram 

• Activity Diagram 

• Component Diagram 

• Deployment Diagram 

• Composite Structure Diagram (UML 2.0) 
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•  Code generation can be done for Java, C++ and C# 

as well as Reverse Engineering Documentation can 

be generated for all of the Microsoft Office 

suite programs such as Word, Excel and 

PowerPoint. 

 

5. PROS OF StarUML 

•  Supports most of the diagrams specified in UML 

2.0. 

•  Very rich feature set and formatting options. 

•  Ability to generate source code from the UML 

diagram. 

•  Reverse engineer the existing code into UML 

diagrams. 

•  Supported languages: C, C# and Java. 

•  Fast load time/execution time compared with other 

UML tools. 

•  Familiar Visual Studio like user interface. 

•  Supports exporting diagrams into JPG / XMI 

formats. 

•  Supports plug-ins for both importing and exporting. 

•  Code and documentation plug-ins provided with 

package. 

•  Useable. 

•  Free. 

 

As basic comparison to other open source UML tool 

like agroUML with StarUML have some limitation are 

as follows 

•  Not fully supports UML 2.0. 

•  Can’t Undo! Developers of argoUML must be so 

optimistic that people (especially Software 

Developers) never do mistakes.  

•  Written in Java, so run comparatively slower than 

starUML. 

•  Lack of formatting options [3][4][6][12][13]. 

 

6. CONS OF StarUML 

•  Complex for the beginner. 

•  No longer on a release cycle. 

•  Not cross platform. (only Windows) 

•  Does not support exporting diagrams into SVG 

format [3] [4] [6] [12] [13]. 

 

 

 

 

Fig-2: StarUML Effective GUI. 

 

 

 

Fig-3: Different types Document generation by StarUML. 

 

 

Fig-4: Table content of generated document of Medical 

Receptionist. 
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Fig-5: Use case model for Medical Receptionist in generated 

document. 

  

7. CONCLUSION 

In this paper we have described some of the cognitive 

features of StarUML and key parts of the system’s design. 

These features are inspired by published theories of human 

cognition during design tasks. We have discussed the Key 

features, pros and cons of StarUML. After this study on 

StarUML modeling tool and  basic comparison to some 

other open source tools like AgroUML it looks much better 

than others. So we recommend starUML for any developer 

for modeling of software models and prepare the document.  
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ABSTRACT 

A personal area network (PAN) is a computer network used for communication among computerized devices, 

including telephones and personal digital assistants. A wireless personal area network (WPAN) is a personal area network a network 

for interconnecting devices centered around an individual person's workspace in which the connections are wireless. Wireless PAN is 

based on the standard IEEE 802.15. In these papers we are concentrating on the different IEEE standard 802.15.1, 802.15.3, 802.15.4 

of WPAN.  We present the comparative study on this Standard. We hope which will help to WPN user, student and researchers for 

selection of better type of WPAN standard. 

Keywords: WPAN, IEEE 802.15.1/ 3/ 4 

1. INTRODUCTION 

Wireless Personal Area Network (WPAN) technologies have 

fueled the development as well as the wide proliferation of 

wireless personal devices (e.g. PDAs, Bluetooth headset, PSP, 

and etc). Yet, the popularity of these wireless devices has 

resulted in many forms of frequency spectrum clash amongst the 

different wireless technologies. To understand the performance 

of these wireless devices in different interference situations, it is 

increasingly important to study the coexistence issue amongst 

the existing wireless technologies. Various wireless technologies 

have been developed for WPAN purposes. A WPAN could serve 

to interconnect all the ordinary computing and communicating 

devices that many people have on their desk or carry with them 

today; or it could serve a more specialized purpose such as 

allowing the surgeon and other team members to communicate 

during an operation. The technology for WPANs is in its infancy 

and is undergoing rapid development. Proposed operating 

frequencies are around 2.4 GHz in digital modes. The objective 

is to facilitate seamless operation among home or business 

devices and systems. Wireless PAN is based on the standard 

IEEE 802.15. In this paper we concentrate on the three most 

famous IEEE standard 802.15.1, 802.15.3, and 802.15.4 we 

overview on these standard pad compare in table-1 on the basis 

of basic characteristic, application, limitation and there used. 

 

2. OVERVIEW ON IEEE 802.15 

IEEE 802.15 is a working group of the Institute of Electrical 

and Electronics Engineers (IEEE) IEEE 802 standards 

committee which specifies Wireless Personal Area 

Network (WPAN) standards. It includes seven task groups. 

IEEE 802.15.1 

IEEE 802.15.1 [9] is a WPAN standard based on the Bluetooth 

v1.1 Specification , which is a short-range radio technology 

operating in the unlicensed 2.4GHz ISM frequency band. The 

original goal of Bluetooth was to replace the numerous 

proprietary cables to provide a universal interface for devices to 
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communicate with each other. However, it soon became to use 

Bluetooth technology to interconnect various Bluetooth devices 

to form so-called personal area networks , and facilitate more 

creative ways of exchanging data. Low cost and smaller 

footprint of Bluetooth chips consequently met with high 

demands.[2][6][7] 

 

IEEE 802.15.3 

IEEE 802.15.3 [10] is designed to facilitate High-Rate Wireless 

Personal Area Networks (HR-WPAN) for fixed, portable and 

moving devices within a personal operating space. The main 

purpose of IEEE 802.15.3 is to provide low cost, low 

complexity, low power consumption, and high data rate 

connectivity for wireless personal devices. Thus, it is designed to 

support at least 11Mbps data rate within at least 10 meters 

range2. The IEEE 802.15.3 standard is operated in 2.4GHz ISM 

frequency band. Unlike IEEE 802.15.1, which employs FHSS on 

PHY layer, IEEE 802.15.3 uses Direct Sequence Spread 

Spectrum (DSSS), and it does not allow changes of operating 

channels once a connection is initiated. [2][6][7] 

 

IEEE 802.15.4 

IEEE 802.15.4 [11] addresses the needs of Low-Rate Wireless 

Personal Area Networks (LR-WPAN). While other WLAN (e.g. 

IEEE 802.11.a/b/g [5]) and WPAN (e.g. IEEE 802.15.1 and 

802.15.3) technologies focus on providing high data throughput 

over wireless ad hoc networks, IEEE 802.15.4 is designed to 

facilitate those wireless networks, which are mostly static, large, 

and consuming small bandwidth and power. Therefore, the IEEE 

802.15.4 technology is anticipated to enable various applications 

in the fields of home networking, automotive networks, 

industrial networks, interactive toys and remote metering [2] [6] 

[7]. 

Comparative overview on 802.15.1, 802.15.3, 802.15.4 

In this paper we overview the comparison on different standard 

of WPAN on the basis of basic characteristic like Topic, 

Operational Spectrum, Physical Layer Detail, Channel Access, 

Maximum Data Rate, Modulation Technique, Coverage, 

Approximate Range, Power Level Issues, Interference, Price, 

Security, rcv Bandwidth, Number of Channels, Applications, 

Mode of operation(Ad hoc, Infrastructure, VANET ), 

License/Unlicensed, QoS needs.

 

IEEE Standard 802.15.1 802.15.3 802.15.4 

Topic Bluetooth High rate WPAN Low rate WPAN 

Operational 

Spectrum 
2.4 GHz ISM band 2.402-2.480 GHz ISM band 2.4 GHz  and 868/915Mhz 

Physical Layer 

Detail 

FHSS 1600 hops per 

second 

Uncoded  QPSK, Trellis Coded 

QPSK or 16/32/64-QAM 

scheme 

DSSS with BPSK or MSK 

(O-QPSK) 

Channel Access 

Master-Slave Polling, 

Time  Division 

Duplex(TDD) 

CSMA-CA  and Guaranteed 

Time Slot(GTS) in a Super 

frame Structure 

CSMA-CA  and Guaranteed 

Time Slot(GTS) in a Super 

frame Structure 

Maximum Data 

Rate 

Up to 1 Mbps(0.72) / 

3Mbps 
11-55 Mbps/ 110Mbits 

868 MHz -20,915 MHz- 40 

MHz, 2.4 GHz-250 Kbps, 40 

kbps 

Modulation 8DPSK, DQPSK, _/4- QPSK, DQPSK, 16/32/64QAM BPSK, OQPSK, ASK, DSSS, 
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Technique DQPSK, GFSK, AFH PSSS 

Coverage <10 m <10m <20m 

Approximate 

Range 
100m 10m 75m 

Power Level 

Issues 
1mA-60mA <80mA 

Very low current drain(20- 50 

µA) 

Interference Present Present Present 

Price Low(<$10) Medium Very low 

Security 

Less Secure. User the 

SAFER + encryption at 

baseband layer. Relies on 

higher layer security 

Very high level of security 

including, piracy, encryption and 

digital service certificate 

Security feature in 

development 

rcv Bandwidth 1MHz 15MHz 2MHz 

Number of 

Channels 
79 5 16 

Applications WPAN HR-WPAN LR-WPAN 

Ad hoc Yes Yes Yes 

Infrastructure No No No 

VANET Yes Yes Yes 

License/Unlicens

ed 
Unlicensed Unlicensed Unlicensed 

QoS needs 
QoS suitable for voice 

application 
Very high QoS 

Relaxed needs for data rate 

and QoS 

Table -1: comparison of IEEE standard of WPAN [1][2][4][5][6][8] 

 

3. CONCLUSION 

In this paper, we study the different issue of Wireless Personal 

Area Network technologies and compare different IEEE 

802.15 standard and studied their differences on the basis of 

their basic characteristic, application, limitation and use. 
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 ABSTRACT 

Artificial Neural Network (ANN) is an information-processing paradigm that is inspired by the way biological nervous systems, 

such as the brain, processes information. “Artificial Neural Network" can be used for many different purposes. The key element of 

this paradigm is the novel structure of the information processing system. It is composed of a large number of highly 

interconnected processing elements (neurons) working in unison to solve specific problems. ANNs, like people, learn by example. 

An ANN is configured for a specific application, such as pattern recognition or data classification, through a learning process.  

Artificial Neural Networks single-handedly can be regarded as the ultimate irony of man searching for better intelligence and 

coming up with it, on his own. Today for the layman on the street “ANN” might be a vague technical abbreviation, another term 

that bounced off the walls of science, but believe it or not, we are fast headed there, where ANN enhances and aids our very 

existence. Not only was neuroscience, but psychologists and engineers also contributed to the progress of neural network 

simulations 

Keywords: ANN, Back Propagation Algorithm, Biological Neurons, Artificial Neuron, Threshold, Transition Function.  

 

1. INTRODUCTION 

Neural network simulations appear to be a recent 

development. However, this field was established before the 

arrival of computers, and has survived several eras. Many 

important advances have been boosted by the use of 

inexpensive computer emulations. The first artificial neuron 

was produced in 1943 by the neurophysiologist Warren 

McCulloch and the logician Walter Pitts[5]. The networks 

were based on simple neurons, which were considered to be 

binary devices with fixed threshold. Not only was 

neuroscience, but psychologists and engineers also contributed 

to the progress of neural network simulations.  Significant 

progress has been made in the field of neural networks-enough 

to attract a great deal of attention and fund further research. 

Neurally based chips are emerging and applications to 

complex problems developing.  Clearly, today is a period of 

transition for neural network technology. Neural networks, 

with their remarkable ability to derive meaning from 

complicated or imprecise data, can be used to extract patterns 

and detect trends that are too complex to be noticed by either 

humans or other computer techniques Neural network theory 

revolves around the idea that certain key properties of 

biological neurons can be extracted and applied to simulations, 

thus creating a simulated (and very much simplified) brain. 

•  The first important thing to understand them is that the 

components of an artificial neural network are an 

attempt to recreate the computing potential of the brain.  

•  The second important thing to understand, however, is 

that no one has ever claimed to simulate anything as 

complex as an actual brain. Whereas the human brain 

is estimated to have something on the order of ten to a 

hundred billion neurons, a typical artificial neural 

network (ANN) is not likely to have more than 1,000 

artificial neurons. 
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2. HISTORICAL BACKGROUND 

Neural network simulations appear to be a recent 

development. However, this field was established before the 

advent of computers, and has survived at least one major 

setback and several eras.  

Many important advances have been boosted by the use of 

inexpensive computer emulations. Following an initial period 

of enthusiasm, the field survived a period of frustration and 

disrepute. During this period when funding and professional 

support was minimal, important advances were made by 

relatively few researchers. These pioneers were able to 

develop convincing technology which surpassed the 

limitations identified by Minsky and Papert. Minsky and 

Papert,[6] published a book (in 1969) in which they summed 

up a general feeling of frustration (against neural networks) 

among researchers, and was thus accepted by most without 

further analysis. Currently, the neural network field enjoys a 

resurgence of interest and a corresponding increase in funding.  

The first artificial neuron was produced in 1943 by the 

neurophysiologist Warren McCulloch and the logician Walter 

Pits. But the technology available at that time did not allow 

them to do too much. [5] 

 

3. NEED OF ANN 

 Modern digital computers have outperformed humans in the 

domain of numeric computation and related symbol 

manipulation. However, humans can effortlessly solve 

complex perceptual problems at such a fast speed and extent 

as to dwarf the world’s fastest computer. Why does there exist 

such a remarkable difference in their performance? The 

biological computer employs a completely different 

architecture than other computers like Van Neumann 

architecture. Numerous efforts have been made on developing 

“intelligent” programs.  

 

 
Modern 

Computer 

Biological 

Computer 

Processor 

Complex Simple 

High Speed Low Speed 

One or Few Large Number 

Memory Separate from Integrate into 

Processor Processor 

Localized Distributed 

Computing 

Centralized Distributed 

Sequential Parallel 

Stored Program Self Learning 

Reliability Very Vulnerable Robust 

Operating 

Environme

nt 

Well Defined, 

Well 

Constrained 

Poorly 

Defined, 

Unconstrained 

 

Table-1: Comparison between Modern Computers & 

Biological Computer 

 

Neural networks, with their remarkable ability to derive 

meaning from complicated or imprecise data, can be used to 

extract patterns and detect trends that are too complex to be 

noticed by either humans or other computer techniques. [1] A 

trained neural network can be thought of as an "expert" in the 

category of information it has been given to analyze.  

The factors which make ANN successful are; 

•  Power: Neural Networks are very sophisticated 

modeling techniques capable of modeling extremely 

complex functions. In particular, neural networks are 

nonlinear.  For many years linear modeling has been 

the commonly used technique in most modeling 

domains since linear models have well-known 

optimization strategies. Where the linear 

approximation was not valid-which was frequently the 

case-the models suffered accordingly. Neural networks 

also keep in check the curse of dimensionality problem 

that bedevils attempts to model nonlinear functions 

with large numbers of variables.  

•  Ease of Use: Neural networks learn by example. The 

neural network user gathers representative data, and 

then invokes training algorithms to automatically learn 

the structure of the data. Although the user does need 

to have some heuristic knowledge of how to select and 

prepare data, how to select an appropriate neural 

network, and how to interpret the results, the level of 

user knowledge needed to successfully apply neural 

networks is much lower than would be the case using. 
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4. HUMAN AND ARTIFICIAL NEURONS – 

INVESTIGATING THE SIMILARITIES 

4.1 : How the Human Brain Learns? 

 Much is still unknown about how the brain trains itself to 

process information, for that so many theories are derived. In 

the human brain, a typical neuron collects signals from others 

through a host of fine structures called dendrites. The neuron 

sends out spikes of electrical activity through a long, thin stand 

known as an axon, which splits into thousands of branches. At 

the end of each branch, a structure called a synapse converts 

the activity from the axon into electrical effects that inhibit or 

excite activity from the axon into electrical effects that inhibit 

or excite activity in the connected neurons. When a neuron 

receives excitatory input that is sufficiently large compared 

with its inhibitory input, it sends a spike of electrical activity 

down its axon. Learning occurs by changing the effectiveness 

of the synapses so that the influence of one neuron on another 

changes. 

 

 

 

 

 

 

 

 

Fig.1   Components Of A Neuron 

 

4.2 From Human Neurons to Artificial Neurons 

However because our knowledge of neurons is incomplete and 

our computing power is limited, our models are necessarily 

gross idealizations of real networks of neurons.[5] 

 It receives a number of inputs (either from original 

data, or from the output of other neurons in the neural 

network). Each input comes via a connection that has 

a strength (or weight). Each neuron also has a single 

threshold value. The weighted sum of the inputs is 

formed, and the threshold subtracted, to compose the 

activation of the neuron. 

 Then the activation signal is passed through an 

activation function (also known as a transfer 

function) to produce the output of the neuron. If the 

step activation function is used (i.e., the neuron's 

output is 0 if the input is less than zero, and 1 if the 

input is greater than or equal to 0) then the neuron 

acts just like the biological neuron (subtracting the 

threshold from the weighted sum and comparing with 

zero is equivalent to comparing the weighted sum to 

the threshold). Actually, the step function is rarely 

used in artificial neural networks. Also weights can 

be negative, which implies that the synapse has an 

inhibitory rather than excitatory effect on the neuron: 

inhibitory neurons are found in the brain. 

              Below are the figures for neurons. 

 

Fig. 2  The neuron model 

 

 

5. AN ENGINEERING APPROACH- 

ANALOGY 

5.1 A Simple Neuron 

An artificial neuron is a device with many inputs and one 

output. The neuron has two modes of operation; the training 

mode and the using mode. In the training mode, the neuron 

can be trained to fire (or not), for particular input patterns. In 

the using mode, when a taught input pattern is detected at the 

input, its associated output becomes the current output. If the 

input pattern does not belong in the taught list of input 

patterns, the firing rule is used to determine whether to fire or 

not. [7] 

 

5.2 The Mathematical Model 

When creating a functional model of the biological neuron, 

there are three basic components of importance. First, the 
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synapses of the neuron are modeled as weights. The strength 

of the connection between an input and a neuron is noted by 

the value of the weight. Negative weight values reflect 

inhibitory connections, while positive values designate 

excitatory connections [7]. The next two components model 

the actual activity within the neuron cell. An adder sums up all 

the inputs modified by their respective weights. This activity is 

referred to as linear combination. Finally, an activation 

function controls the amplitude of the output of the neuron. An 

acceptable range of output is usually between 0 and 1, or -1 

and 1. An artificial neural network consists of a pool of simple 

processing units which communicate by sending signals to 

each other over a large number of weighted connections. 

 

 

 

 

 

 

 

 

 

 

Fig-3. Mathematical Processing 

 

6.  ARCHITECTURE OF ARTIFICIAL 

NEURAL NETWORKS 

Armed with these three concepts: Connection Strength, 

Inhibition/Excitation, and the Transfer Function, we can now 

look at how artificial neural nets are constructed. In theory, an 

artificial neuron (often called a 'node') captures all the 

important elements of a biological one. Nodes are connected 

to each other and the strength of that connection is normally 

given a numeric value between -1.0 for maximum inhibition, 

to +1.0 for maximum excitation. All values between the two 

are acceptable, with higher magnitude values indicating 

stronger connection strength. The transfer function in artificial 

neurons whether in a computer simulation, or actual 

microchips wired together is typically built right into the nodes 

design.[1] 

 

 

 

Fig-4.  Architecture of ANN 

 

Perhaps the most significant difference between artificial and 

biological neural nets is their organization. While many types 

of artificial neural nets exist, most are organized according to 

the same basic structure. There are three components to this 

organization: a set of input nodes, one or more layers of 

'hidden' nodes, and a set of output nodes. The input nodes take 

in information, and are akin to sensory organs. Whether the 

information is in the form of a digitized picture, or a series of 

stock values, or just about any other form that can be 

numerically expressed, this is where the net gets its initial 

data. The information is supplied as activation values, that is, 

each node is given a number, higher numbers representing 

greater activation.  

 

6.1 Network layers 

The common type of artificial neural network consists of three 

groups, or layers, or units: a layer of "input" units is 

connected to a layer of "hidden" units, which is connected to a 

layer of "output" units. The activity of the input units 

represents the raw information that is fed into the network.The 

activity of each hidden unit is determined by the activities of 

the input units and the weights on the connections between the 

input and the hidden units. The behaviour of the output units 

depends on the activity of the hidden units and the weights 

between the hidden and output units. This simple type of 

network is interesting because the hidden units are free to 

construct their own  representations of the input. The weights 

between the input and hidden units determine when each 

hidden unit is active, and so by modifying these weights, a 

hidden unit can choose what it represents. 
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7.  VERSATIBILITY OF ANN 

Neural networks take a different approach to problem solving 

than that of conventional computers. Conventional computers 

use an algorithmic approach i.e. the computer follows a set of 

instructions in order to solve a problem. Unless the specific 

steps that the computer needs to follow are known the 

computer cannot solve the problem. That restricts the problem 

solving capability of conventional computers to problems that 

we already understand and know how to solve. But computers 

would be so much more useful if they could do things that we 

don't exactly know how to do.  

 

 

 

 

 

 

Neural networks process information in a similar way the 

human brain does. The network is composed of a large number 

of highly interconnected processing elements (neurons) 

working in parallel to solve a specific problem. Neural 

networks learn by example. They cannot be programmed to 

perform a specific task. The examples must be selected 

carefully otherwise useful time is wasted or even worse the 

network might be functioning incorrectly. The disadvantage is 

that because the network finds out how to solve the problem 

by itself, its operation can be unpredictable. 

On the other hand, conventional computers use a cognitive 

approach to problem solving; the way the problem is to solved 

must be known and stated in small unambiguous instructions. 

These instructions are then converted to a high level language 

program and then into machine code that the computer can 

understand. These machines are totally predictable; if anything 

goes wrong is due to a software or hardware fault.    

Neural networks and conventional algorithmic computers are 

not in competition but complement each other. There are tasks 

are more suited to an algorithmic approach like arithmetic 

operations and tasks that are more suited to neural networks. 

Even more, a large number of tasks, require systems that use a 

combination of the two approaches (normally a conventional 

computer is used to supervise the neural network) in order to 

perform at maximum efficiency. 

 

7.1 Functions 

•  They are non-linear :A neuron itself is not 

necessarily non-linear, but putted together with other 

neurons in a network, they enter a complexity that is 

able to calculate non-linear processes, this unlinearity 

is obviously the most important ability the neural 

network has. 

•  They can relate input with output: Another of the 

best qualities of neural networks is the ability to train. 

With a set of input-output examples and a training 

algorithm, we can train our neural network.  

•  They are error-tolerant: Neural networks have an 

amazing ability to recognize patterns (e.g. letters or 

speech) even if they are very blurred or distorted. The 

brain is also known to be able to function properly, 

even though several of the synaptic connections have 

been broken, or in other ways disabled. In a 

conventional computer today, a breach in one of the 

connections could be catastrophic, but the neural 

network would be tied together so well, that even 

though a couple of synapses where disabled, the 

network would still be able to work.  

And the ANN idea sizzles and being excited because… 

1. Adaptive learning 

An ability to learn how to do tasks based on the data 

given for training or initial experience.  

2. Self-Organization 

 An ANN can create its own organization                             

or representation of the information it receives during 

learning time.  

3. Real Time Operation 

ANN computations may be carried out in parallel, 

and special hardware devices are being designed and 

manufactured which take advantage of this capability.  

4. Fault Tolerance via Redundant Information 

Coding 
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Partial destruction of a network leads to the 

corresponding degradation of performance. However, 

some network capabilities may be retained even with 

major network damage.  

 

7.3   Applications     

Artificial neural networks are undergoing the change that 

occurs when a concept leaves the academic environment and is 

thrown into the harsher world of users who simply want to get 

a job done. Many of the networks now being designed are 

statistically quite accurate but they still leave a bad aftertaste 

with users who expect computers to solve their problems 

absolutely. These networks might be 85% to 90% accurate. 

Unfortunately, few applications tolerate that level of error.  

Language Processing 

Language processing encompasses a wide variety of 

applications. These applications include text-to-speech 

conversion, auditory input for machines, automatic language 

translation. Many companies and universities are researching 

how a computer, via ANNs, could be programmed to respond 

to spoken commands.  

Character Recognition 

Character recognition is another area in which neural networks 

are providing solutions. Some of these solutions are beyond 

simply academic curiosities. HNC Inc., according to a HNC 

spokesman, markets a neural network based product that can 

recognize hand printed characters through a scanner. This 

product can take cards, like a credit card application form, and 

put those recognized characters into a database. This product 

has been out for two and a half years. It is 98% to 99% 

accurate for numbers, a little less for alphabetical characters. 

Currently, the system is built to highlight characters below a 

certain percent probability of being right so that a user can 

manually fill in what the computer could not. This product is 

in use by banks, financial institutions, and credit card 

companies. [7] 

Image (data) Compression 

A number of studies have been done proving that neural 

networks can do real-time compression and decompression of 

data. These networks are auto associative in that they can 

reduce eight bits of data to three and                                                      

then reverse that process upon restructuring to eight bits again. 

However, they are not loss less. Because of this losing of bits 

they do not favorably compete with more traditional methods. 

Pattern Recognition 

The Wall Street Journal has featured a system that can detect 

bombs in luggage at airports by identifying, from small 

variances, patterns from within specialized sensor's outputs 

[3]. Yet, by far the biggest use of neural networks as a 

recognizer of patterns is within the field known as quality 

control. A number of automated quality applications are now 

in use. These applications are designed to find that one in a 

hundred or one in a thousand part that is defective.  

Signal Processing  

Neural networks promise for signal processing has resulted in 

a number of experiments in various university labs. Neural 

networks have proven capable of filtering out noise. 

Windrow’s MADALINE was the first network applied to a 

real-world problem. It eliminates noise from phone lines.  

Financial  

Neural networks are making big inroads into the financial 

worlds. Banking, credit card companies, and lending 

institutions deal with decisions that are not clear cut. They 

involve learning and statistical trends. The loan approval  

process involves filling out forms, which hopefully can enable 

a loan officer to make a decision. The data from these forms is 

now being used by neural networks, which have been trained 

on the data from past decisions. [4] 

 

8. POSSIBLE FUTURES OF ANN'S 

In truth, the futures of ANN’s are shady. The secrets of the 

human mind still escapes us no matter how much we boost the 

processing speed and size. That said, these neural networks 

have given us incredible advancements in things such as 

Optical Character Recognition, financial forecasting and even 

in medical diagnosis. For any group in which a known 

interrelationship exists with an unknown outcome there is a 

great possibility that ANN's will be helpful. As long as 

computer-based training and e-learning courses increase in 

application, the desire to develop computer systems that can 

learn by themselves and improve decision-making will be an 

ongoing goal of Computer Science & information technology. 
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9.  DEMERITS 

The inner workings of neural networks are like “BLACK 

BOXES”. They learn and model based on experience, but they 

cannot explain and justify their decisions (not that we human 

can!).                          

•  Neural networks might have high accuracy, but not 

100%, as we would want. And unfortunately, not all 

applications can tolerate that level of error. But again, 

even if not exact, they still can be used in conjunction 

with traditional methods to, for example, cutting 

down on time in search. 

•  Neural networks require lot of (sample) data for 

training purpose. It may have been an obstacle few 

years ago, but as we move forward that wouldn't be a 

problem. We are moving to an age where many of 

our activities are digitally recorded. From bank 

transactions to phone conversations and from medical 

history to lab results. 

•  As popularly portrayed, design and modeling of 

Neural Network is an Art, rather than a science. But 

in contrast to other Arts, the outcome of this one can 

be measured! 

 

•  Neural Network is not the perfect solution for every 

problem, but also there are lot more applications that 

can benefit from ANN characteristics than we see 

today. 

10. CONCLUSION 

For learning anything we need to learn and understand it 

correctly, so that whatever knowledge we get from this can be 

use in future. For this we need study to “Fundamentals”of 

anything.  Fundamentals of artificial neural network gives the 

brief idea about ANN. The art of neural networking requires a 

lot of hard work as data is fed into the system, performances 

are monitored, processes tweaked, connections added, rules 

modified, and on and on until the network achieves the desired 

results. These desired results are statistical in nature. The 

network is not always right. It is for that reason that neural 

networks are finding themselves in applications where humans 

are also unable to always be right. Neural networks can now 

pick stocks, marketing prospects, approve loans, deny credit 

cards, tweak control systems,  and inspect work. Yet, the 

future holds even more promises. Neural networks need faster 

hardware. They need to become part of hybrid systems which 

also utilize fuzzy logic and expert systems. It is then that these 

systems will be able to hear speech, read handwriting, and 

formulate actions. They will be able to become the intelligence 

behind robots who never tire nor become distracted. It is then 

that they will become the leading edge in an age of 

"intelligent" machines. 
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ABSTRACT 

In this work the classification of Force Expiratory volume in 1 second (FEV 1) in pulmonary function test is carried out using 

Spirometer and Self Organizing Feature Map Algorithm. Spirometry data are measure with flow volume spirometer from subject 

(N=100 including Noramal, and Abnormal) using standard data acquisition protocol. The acquire data are then used to classify 

FEV1. Self Organizing Map was used to classify the values of FEV1 into Normal, Obstructive and Restrictive. The Spirometry 

data was statistically analyzed for neural network. The FEV1 parameters were presented as inputs to Self Organizing map 

algorithm. The self organize map classified normal and abnormal classes, abnormal class again classified into Obstructive and 

restrictive classes. The result shows the Accuracy, Sensitivity and Specificity of Self Organizing Map algorithm. 

 

Keywords: Force Expiratory volume in 1 second (FEV1), Neural Network, Self Organizing Feature Map (SOM), Spirometer. 

1. INTRODUCTION 

Spirometer is a relatively simple, noninvasive and the most 

widely used pulmonary function test that measures the volume 

of air expelled from fully inflated lungs as a function of time. 

Spirometer measures the volume of air inhaled or exhaled as a 

function of time during forced breathing maneuvers and is an 

essential tool in the diagnosis of airway obstruction and the 

detection of respiratory diseases [1]. 

Accurate measurement of respiratory function is necessary to 

assess and manage different pulmonary abnormalities.The 

following parameters are measured using Spirometer such as 

Vital Capacity (VC), Forced Vital Capacity (FVC), Forced 

Expiratory Volume at 1st second (FEV1), Peak Expiratory 

Flow (PEF) and Forced Expiratory Flow 25-75% (FEF 25-75) 

[2]. In this work, the ratio of FEV1 to FVC was computed 

known as FEV1% and use as input to Self Org. Spirometer 

parameter depends on factors such as age, height, weight, and 

gender of subjects. 

Obstructive and restrictive diseases are two main types of lung 

disease found with lung function tests. In obstructive lung 

conditions the airways are narrowed usually causing an 

increase in the time it takes to empty the lungs. Obstructive 

lung disease can be caused by conditions such as emphysema, 

bronchitis, infection (which produces inflammation) and 

asthma [3], [4]. Neural Networks have been a natural choice as 

trainable pattern classifiers because of their capability to 

approximate functions and to generalize. Artificial Neural 

networks (ANN) are powerful computational systems 

consisting of many simple processing elements connected 

together to perform tasks analogously to biological brains. 

They are massively parallel, which makes them efficient, 

robust, fault tolerant and noise independent. They can learn 

from training data and generalize them to new situations. The 

learning process of the ANN is similar to the learning function 

of the brain. During training, samples are presented to the 

input layer that yields changes of the activation state of output 

processing elements [5]. The calculated output value is 
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compared to the required value which is also given in the 

training set. 

. 

2. RELATED WORK 

Many researchers have tried to use Artificial Neural Network 

and Data Mining technologies in areas related to Spirometry 

data classification. 

Mahdi Jan et.al. used the Multilayer Perceptron Neuaral 

Network (MLPNN) for detection of normal and restrictive 

pattern of pulmonary disease. In that study they took all three 

patterns of respiratory abnormalities into consideration. For 

the classification they used recurrent neural network. The 

accuracy, sensitivity and specificity of that algorithm were 

also calculated.[5] 

Anandan K worked on the diagnostic of relevance of 

Spirometric pulmonary function test using Neural Networks 

and Principal Component Analysis [PCA]. Principal 

Component Analysis was performed on the data sets with 

measured and predicted values. PCA transforms the input 

space into a new lower dimensional space. High accuracy was 

measured of PCA and ANN. [6] 

Kavitha A. worked on the classification and prediction of 

Spirometry data using Support Vector Regression Algorithm. 

In this, they classify Spirometry data into normal and 

abnormal using Regression Algorithm and accuracy was 

measured.[7] 

 

Chatur P.N. et al  used ANOVA technique and SPline function 

for the classification of Spirometry data. In this study they 

used Spirometry is in the form of graphs i.e., flow-volume 

loop and volume-time curve for increase the efficiency of 

algorithm. 

 

3. METHODOLOGY 

There are different steps in implemented and various 

methodology used in implementation. Breeze software is use 

to connect Spirometer device with PC and Matlab 7.0 is use. 

Spirometry data of 100 adult volunteers (50 Normal, 30 

Restrictive, 20 Obstructive) are use in this work. The data is 

divided to training and test sets. The age, gender, and other 

parameter of patients are identified and use for obtaining 

dataset of FVC, FEV1. For Spirometry data classification uses 

the Self Organizing Feature Map Algorithm. Self Organizing 

Feature map is used for unsupervised classification and 

prediction. The Self-Organizing map is comprised of a 

collection of codebook vectors connected together in a 

topological arrangement, typically a one dimensional line or a 

two dimensional grid. The Best Matching Unit (BMU) is the 

codebook vector from the pool that has the minimum distance 

to an input vector. A distance measure between input patterns 

must be defined by Euclidean distance [6]. 

 

Dist(x,c) = sum(i=1)n (x i – c i)2……………………………1 

Where n is the number of attributes, x is the input vector and c 

is a given query vector 

 

ci(t+1) = learn_rate(t) \times (ci(t) – xi) …………………..2 
 

where c i(t) is the ith attribute of a query vector at time t, 

learn_{rate} is the current learning rate, an x i is the ith 

attributes of a input vector. 

 

4. DATAFLOW DIAGRAM 

The four main stages of the project are as follows: 

1. Data Collection. 

2. Data Preprocessing. 

3. Artificial Neural Network Technique 

4. Data Classification 

5. Calculate Accuracy and Sensitivity 

a. Data Collection 

The most important part while implementing any data related 

project is collection of proper data for the analysis .Thus, in 

this work acquires spirometry data from Spirometer device for 

classification. 

b. Data Preprocessing 

Important step in this work was process a large data 

preprocessing. One of the challenges that face the Neural 

Network process in Spirometry data is poor data quality .For 

this reason we try to prepare our data carefully to obtain 

accurate and correct Title and Authors 
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c. Artificial Neural Network 

A Neural Network model is a structure that can be adjusted to 

produce a mapping from a given set of data. The key element 

of biological Neural Network paradigm is the novel structure 

of the information processing system. It is composed of a large 

An Artificial Neural Network (ANN). Artificial Neural 

Network is an information processing paradigm that inspired 

by number of highly interconnected processing neurons. An 

ANN is configured for a specific application, such as pattern 

recognition or data classification, through a learning process. 

Learning in biological systems involves adjustments to the 

synaptic connections that exist between the neurons.  

There are two types of Neural Networks [7] 

I. Supervised 

II. UnSupervised  

 

I) Supervise Learning 

In Supervised learning, a desired output result for each input 

vector is required when the network is trained. An ANN of the 

supervised learning type, such as the multi-layer perceptron, 

uses the target result to guide the formation of the neural 

parameters. It is thus possible to make the Neural Network 

learn the behavior of the process under study. 

 

II) Unsupervised Learning 

In Unsupervised learning, the training of the network is 

entirely data-driven and no target results for the input data 

vectors are provided. An ANN of the unsupervised learning 

type, such as the Self-Organizing Feature map, can be used for 

clustering the input data and find features inherent to the 

problem. Adaptation of the weight vectors of a neuron occurs 

through a similar process to competitive learning except that 

subsets of nodes are adapted at each learning step in order to 

produce topologically ordered maps. This also means that the 

weight vectors on the neurons adapt so as to become ordered 

along the axes of the network 

d. Data Classification 

In data classification step the subject is classified according to 

age, FVC, FEV, FEV1, Weight and Height into Normal and 

Abnormal. Abnormal Data again train and classified into 

Restrictive and Obstructive. 

e. Calculate Sensitivity and Accuracy 

The Following Formulas are used for calculation Accuracy 

and Sensitivity 

Accuracy = (TP+TN)/ (TP+FP+TN+FN)                               3     

Sensitivity = TP / (TP+FN)                                                     4 

 

 

         Fig 1.Classification Model 

 

 

5. RESULT AND DISCUSSION 

Artificial Neural Networks are appropriate alternatives to 

standard statistical methods. In order to train a Neural 

Network model appropriately, the samples must be selected 

carefully in order to represent the whole subjects under 

investigation. In this work, 100 samples were used to train the 

network and test it. The following figure shows the 

classification of classification of Spirometry data according to 

FVC/FEV ratio. It classifies the data into normal and abnormal 

class and accuracy 93% is measured. 

The performance of the neural networks was estimated using 

false positive (FP), False Negative (FN), True Positive (TP) 

and True Negative (TN) value Classification of a normal data 

as abnormal is considered as FP and classification of abnormal 

data as normal is considered FN. TP and TN are the cases 
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where the abnormal is classified as abnormal and normal 

classified as normal respectively 

 

 

Figure 2. SOM Weight position 

 

Figure.3. Neighbor weight distance 

 

Figure 4 Classifications of Data into Normal and Abnormal 

N-Normal 

ABN-Abnormal 

Above figure shows the Classification of data into Normal and 

Abnormal Class. The bottom point shows the Normal Class 

and Top point shows the Abnormal Class. 

 

6. CONCLUSION 

The Spirometer has been comprehensively used for diagnosis 

of lung disease.Various Supervise Artificial Neural Network 

algorithms have been proposed in literature for Spirometry 

data classification. The parameters like FEV1, FVC, PEV and 

PEF are classified according to the test data. Many researchers 

proposed different methods for classification methods. Self 

Organizing Feature Map used two dimensional topological 

structures for classification. It is well suited for one or more 

dimensional classes. This method aims to classify and predict 

Spirometer parameter such as Force Vital Capacity, Force 

Expiratory Volume in one second, and Small Vital Capacity 

into Normal, Obstructive and Restrictive. It shows that ANN 

can be used as an alternative to other statistical methods. The 

Accuracy of Self Organizing Feature Map 93% is measure. 
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