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Abstract - Neighbor node discovery is an important first 

step in the initialization of a wireless ad hoc network. In this 

paper, we design and analyse several types of  algorithms for 

neighbor node discovery in wireless ad-hoc networks. 

Starting with a single-hop wireless network of nodes, we 

propose a Ɵ (n ln n) ALOHA-like neighbor discovery 

algorithm when nodes cannot detect collisions, and an order-

optimal Ɵ(n) receiver feedback-based algorithm when nodes 

can detect collisions. Our algorithms neither require nodes 

to have a priori knowledge or estimates of the number of 

neighbors nor synchronization between nodes. Our 

algorithms allow nodes to begin execution at different time 

instants and to terminate neighbor discovery upon 

discovering all their neighbors. 

 

Keywords - Ad hoc Networks, Initialization, Neighbor 

Discovery, Randomized Algorithms, Wireless Networks. 

 

1. Introduction 
 

WIRELESS ad hoc networks or sensor networks are 

typically deployed without any communication 

infrastructure and are required to “configure” themselves 

upon deployment. For instance, immediately upon 

deployment, a node has no knowledge of other nodes in 

its transmission range and needs to discover its neighbors 

in order to communicate with other network nodes. 

Neighbor node  discovery is an indispensable first step in 

the initialization of a wireless network since knowledge of 

one-hop neighbors is essential for medium access control 

protocols, routing protocols, and topology control 

algorithms to work efficiently and correctly. Neighbor 

Node  Discovery (NND) is a family of protocols designed 

to find nodes’ one-hop neighbors, and is the first step in 

the initialization of WSNs. The information acquired 

through neighbor node discovery protocols is extremely 

useful for further operations such as media access and 

routing.  

Existing protocols for NND can be classified into three 

categories: deterministic protocols, multiuser detection-

based protocols, and randomized protocols. Deterministic 

protocols usually use leaders to schedule all nodes’ 

transmissions, and multi-user detection-based protocols 

identify neighbors by their pre-defined signatures. 

Compared with the first two categories, randomized 

protocols are more commonly used to conduct NND. In 

randomized protocols, the nodes broadcast discovery 

messages in randomly chosen time slots to reduce the 

possibility of the collision from the other nodes. Neighbor 

node  discovery algorithms can be classified into two 

categories, viz. randomized or deterministic.  

 

In randomized neighbor discovery, each node transmits at 

randomly chosen times and discovers all its neighbors by 

a given time with high probability (w.h.p.). In 

deterministic neighbor discovery, on the other hand, each 

node transmits according to a predetermined transmission 

schedule that allows it to discover all its neighbors by a 

given time with probability one. In distributed settings, 

determinism often comes at the expense of increased 

running time and, in the particular case of neighbor 

discovery, typically requires unrealistic assumptions such 

as node synchronization and a priori knowledge of the 

number of neighbors.  

 

We, therefore, investigate randomized neighbor node 

discovery algorithms in this paper. 

 

2. Mobile Computing  
 

In computer networking technology, mobile computing 

describe totally different computing ideas that contains 

number of computers system that hooked up through a 

time period communication network like web.  
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2.1 Node IDs 
 

We assume that the nodes have locally unique identifiers, 

i.e., no two neighbors of a given node have the same 

identifier. For example, the identifier could be the MAC 

address of a node or its location. 

 

2.2  Radio Model 
 

Each node is equipped with a radio transceiver that allows 

a node to either transmit or receive messages, but not both 

simultaneously. 

 

2.3  Collision Model 
 

Throughout this paper, we assume that when two or more 

nodes, each of which has a common receiver, transmit 

concurrently, a collision occurs at the receiver. We further 

assume that a collision is the only source of packet loss, 

i.e., we ignore packet losses due to effects such as 

shadowing and fading observed in wireless channels. The 

collision model, although idealized, will allow us to 

obtain a deep understanding of the neighbor discovery 

problem yielding valuable insights for designing practical 

neighbor discovery algorithms. 

 

2.4  Symmetric Edges 

 

Edges between nodes are assumed to be symmetric. 

 

3.    Architecture of Mobile Computing for 

Neighbor Node Discovery 
 

A typical wireless sensor network consists of both static 

and mobile nodes. The location of mobile nodes will 

change continually by time. As a result, the topology of 

the network cannot be pre-defined. Hence the connectivity 

between the nodes will get disturbed and nodes moves 

outside the range of communication. Neighbour node 

discovery problem is nothing but detecting the mobile 

nodes within one node’s communication range. The 

location information of nodes over time has to be updated 

accordingly. Also multiple numbers of nodes should not 

be allowed to access the same destination at the same time 

there by avoiding packet loss and errors. One of the 

eminent problems of MANETs termed as hidden node 

problem, which is being solved using RTS/CTS messages, 

cannot be adopted for solving the same in sensor 

networks. Because, stations are in sensor networks are 

either primary or secondary. In sensor networks 

incorporation of combined stations is very costly.  

Networks in which the nodes are not synchronized with 

each other will be detached frequently. Due to dynamic 

behaviour of nodes the location information also will be 

changed. The nodes can communicate efficiently only if 

there is a stable wireless connectivity between them. In 

most of the networks the power source for the nodes are 

batteries. Due to many practical limitations, the 

recharging of these batteries is very difficult. Hence the 

energy consumed by the nodes should be condensed as 

much as possible. The power used for communication and 

processing of messages has to be minimized to the 

maximum. On the other hand a large amount of energy is 

exhausted while nodes are idle. During the node listening 

period, the battery power will be wasted unhelpfully. 

 

In this section, we present our neighbour node discovery 

method which is efficient in tracking the nodes with in a 

node’s communication range. The study performance 

analysis of common node discovery protocols has been 

performed in due course. During the analysis we 

considered the network as unit graph, in which any pair 

of nodes comes under transmission range are neighbour 

nodes. The reduction of overall power consumption is 

managed by introducing significant variations in 

wake/sleep times of the nodes. Since the network is 

dynamic in nature, the routing protocol will be preferred 

on the basis of administrative distance value allotted to 

each path in the network. This will appreciably reduce the 

end to end delay and routing protocol overheads.  

 

3.1 Deterministic or Synchronize 
 

A. Keshavarzian [3] proposed a deterministic neighbor 

discovery, each node transmits according to a 

predetermined transmission schedule that allows it to 

discover all its neighbors by a given time with probability 

one. In distributed settings, determinism often comes at 

the expense of increased running time and, in the 

particular case of neighbor discovery, typically requires 

unrealistic assumptions such as node synchronization and 

a priori knowledge of the number of neighbors.  

  

 
 
Fig. 1 Synchronize Neighbor Node Discovery 
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3.2  Randomized 

 

In randomized neighbor discovery, each node transmits at 

randomly chosen times and discovers all its neighbors by a 

given time with high probability (w.h.p.). 

 

 
 

Fig. 2 Asynchronize Neighbor Node Discovery 

 

Neighbor discovery is nontrivial for several reasons. 

 

1)  Neighbor discovery needs to cope with collisions. 

Ideally, a neighbor discovery algorithm needs to 

minimize the probability of collisions and, 

therefore, the time to discover neighbors. 

2) In many practical settings, nodes have no 

knowledge of the number of neighbors, which 

makes coping with collisions even harder. 

3)  When nodes do not have access to a global clock, 

they need to operate asynchronously and still be 

able to discover their neighbors efficiently. 

4)  In asynchronous systems, nodes can potentially 

start neighbor discovery at different times and, 

consequently, may miss each other’s 

transmissions. 

5)  Furthermore, when the number of neighbors is 

unknown, nodes do not know when or how to 

terminate the neighbor discovery process. 

 

 
 

Fig.3: nontrivial Neighbor discovery 

4. Conclusion 
 

In this paper, we have presented efficient neighbor 

discovery algorithms for wireless networks that is 

comprehensively address various practical limitations of 

the earlier approaches. Our neighbor discovery algorithms 

do not require estimates of node density and allow 

asynchronous operation. Furthermore, as the algorithms 

allow nodes to begin execution at different times and also 

allow nodes to detect termination. Our analysis shows a 

gap between the lower and upper bounds on the running 

time for neighbor discovery in the network case. Clearly, 

the quest for an order-optimal neighbor discovery 

algorithm remains an intriguing prospect. Of particular 

interest is the question of whether the feedback-based 

algorithms, which are order-optimal in the single-hop 

case, can be extended to the multihop network setting 

while outperforming the ALOHA-like algorithm. Another 

direction of interest is the extension of the various 

algorithms and the analysis presented in this paper to 

wireless channel models that incorporate phenomena such 

as fading and shadowing. 
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