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Abstract 

MANET’s use wireless medium for communication, thus two nodes arranged in a multi-hop fashion can communicate directly if 

and only if they are within their transmission radius. MANET‘s have adopted many conventional routing algorithms, swarm 

intelligence (SI) has recently captured much attention because many new researches have proposed its adoption for MANET 

routing. Many researchers have proposed numerous Swarm Intelligence (SI) based algorithm. In this paper routing protocols for 

MANET are discussed which are bio-exhilarated. This paper also discusses various optimization techniques which have been 

used for routing in MANET’s.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

A network is a group of two or more computer systems linked together.  The collection of sovereign self-managed nodes is 

known as Mobile Ad hoc Network (MANET).  In Mobile Ad hoc Networks (MANET) [1][2]  nodes are self-organized and they 

dynamically form a temporary network for communication between themselves without using any extant framework. Therefore 

these are also known as infrastructure-less networking. The performance of an ad hoc network is mostly affected by the way 

routing is implemented in the network. The main focus of routing is diagnosing, recruiting and perpetuating paths from source to 

destination nodes. The main aim of routing algorithm is to maximize network performance while minimizing cost from source to 

destination. But in MANET it appears as a main challenge because the nodes move arbitrarily at changing speed resulting in 

connectivity problems. The MANETs routing protocols are graded into three categories [3][4]: 

 Proactive  

 Reactive 

 Hybrid.  

The detailed scheme for MANET routing based on ant colony principle was firstly presented by ARA [5]. Based on the 

techniques of swarm intelligence, in this paper, various qualitative comparisons and challenges of routing protocols are examined 

for MANET. The paper is organized as: Section 2 introduces the Swarm Intelligence. Section 3 discusses the Ant Colony based 

algorithms. Section 4 discusses Bee inspired routing techniques. Finally in Section 5, paper is concluded. 

II. SWARM INTELLIGENCE 

An Artificial Intelligence approach established on the study of collective decorum in decentralized, self –organized systems is 

known as Swarm Intelligence [13]. Through clear and unsupervised interplay between numbers of swarm members it gives rise 

to complex and often intelligent behavior. The behavior of individual agent is not predicted by any centralized control structure 

but the global behavior arises by local interactions between agents.  SI has found boundless applicability in grounds like 

Robotics, Process Optimization, telecommunication routing, networking, software testing, etc. The following subsections 

demonstrate about ant colonies, bee colonies and their mechanisms. 

 Ant Colony System 

Ant Colony Optimization (ACO) [6] is an extension of Swarm Intelligence which is a newly refined form of Artificial 

Intelligence. The precursory demeanor of ants while finding the food is the vision to Ant Colony Optimization (ACO) [7]. 

Cluster the food, domicile/escort the nest, remove the inert ants, etc and having one-to-one conversation are the voluminous 

range of duties accomplished by colony of ants. Without the subsistence of an amalgamate control system, the cumulative 

message helps in coordinated work control of ants. When ants ramble around for search of food, they stock up pheromone a 

chemical substance on the ground to articulate with each other. Other ants are fascinated by pheromones and drift to follow aisles 

of precedent ants. This mechanism facilitates the ants to find shortest path between the nest and a food source. The emblematic 

of ants are analogous to emblematic of MANETs. The impeachment of pheromone on the path superseded by the ants is the 

basic prescription of an ant routing algorithm. Pursuing the path which has higher concentration of pheromone is the simple rule 
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followed by them. The surrogate short route get soothed with higher pheromone content due to concise end-to-end travel time, 

when a previously dwelling short route get chocked/prolonged due to an obstacle in the route. The fast changes on the 

environment could be dynamically acquainted by the path. 

 
Fig. 1: Basic Ant Routing Principle 

Ant routing basic principles [14] are defined as: 

 Each network node sends a number of discovery packets that is, called forward ants (F-ANT) are sent towards the 

selected destination nodes of the network. 

 The routing tables maintained at each node are replaced with stochastic tables, which select next hops according to 

weighted probabilities available. 

 Accordingly, the ants deposit pheromone on the crossed links, that is, in the nodes routing tables are changed for 

selection of the next node in the network.  

 When forward ant (F-ANT) reaches the destination node, it generates a backward ant (B-ANT) and then dies. Similarly 

in MANETs routing, the new packet created and sent back to the source will propagate through same path selected by 

the forward ant (F-ANT). 

 Now backward ant (B-ANT) deposits pheromone on the crossed links. It means that it updates the routing table of the 

nodes along the path followed by forward ant (F-ANT). 

 After arrival to the source node, the backward ant (B-ANT) dies. In the next three sub sections, we have studied three 

latest Ant Inspired Routing Protocols. 

 

Fig. 2: Ants take the shortest path after an initial searching time 

 Bee Colony System 

The design of Optimization approach for dynamic, time varying and multi objective problem treat Honeybee colonies as 

potential source of inspiration. Bees communicate directly by utilizing a sophisticated communication protocol and also use 

stigmergic response cues, similar to ants. The different nature of these two classes of insects leads to entirely distinct 

communication and cooperation among them. 
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Bee Colony Optimization (BCO), the collective food exploring behavior of honeybee is the SI system with honey bee as the 

low level agent. A queen bee, many male drone bees and thousands of worker bees are different categories of bees in BCO. The 

Queen is culpable for laying eggs so that new colonies can be formed. The Drones are males which are responsible to mate with 

the Queen. The worker bees are the females of the hive and their basic role is to build the honey bee comb, clean it, maintain it, 

guard it and feed the queen and drones. To search and collect rich food is their main duty  

The Scout bees and Forager bees are the two different types of worker bees. The scout bees explore for food till their energy 

and distance limits get enervated. They share their experience and important information including quality of food and location 

of food with respect to sun and distance from hive using ‘Waggle Dance’. The forager bees learn the directions and information 

by closely observing the scout bees and goes to collect food. 

III. ANT ROUTING PROTOCOLS 

 AntNet-RSLR 

An innovative routing scheme for MANETs, which acquaints the AntNet protocol with the blocking-expanding Ring Search and 

Local Retransmission technique (AntNet-RSLR), was proposed by Ahmed.  

A.A. Radhwan [8]. According to the AntNet-RSLR, there are two classes in which packets are branched in network- data 

packets and control packets. The information that the end-users reciprocate with each other is represented by data packets. 

Refurbish the routing tables and diffuse information about the traffic load in the network is realized by control packets.  This 

protocol slashes the routing message overhead and the average end-to-end delay is less than the well known AntNet, AODV and 

DSR routing protocols.  

 SAMP-DSR 

Multi-Path Dynamic Source Routing introduced in [10] and Enhanced Multi-Path Dynamic Source (EMP-DSR) algorithm 

proposed in [11] are the groundwork for Switched ACO based MP-DSR (SAMP-DSR) [12]. SAMP-DSR consists of two 

important components: Proactive ACO-Based Component and Reactive Path Component. SAMP-DSR works in two modes, 

ACO mode and local mode. The global information and path selection preferred in ACO mode is provided by ACO-based 

proactive component. In local mode the decisions are based on local information and it minimize the overhead of ACO-based 

proactive component.  

 ODASARA 

On Demand Ant based Security Alert Routing Algorithm (ODASARA) is proposed in [9]. In ODASARA, RREQ packet is 

embedded with security metric and forwarding decorum of protocol is changed with respect to RREQ. ODASARA provides 

digital signatures and encryption techniques that can be incorporated on a need-to-use basis to prevent modification.  It provides 

applications the ability to incorporate explicit trust levels into the route discovery process. 

IV. BEE INSPIRED ROUTING PROTOCOLS 

Bee Colony Optimization can be exercised to software testing, puzzle solving, routing problem, networking problem, assignment 

problems, optimization problems, accident diagnosis etc. Bee Ad Hoc protocol is one of the few proposed protocol based on 

BCO for Ad hoc Networks. 

 Bee AdHoc 

BeeAdHoc is a nature simulated routing protocol for MANETs. It is based on honey bees foraging principle. It mainly employs 

scouts to discover routes and foragers to transport data. A hive with an Entrance, Packing Floor and a Dance Floor is alleged at 

each node in Bee Ad Hoc architecture.  

The main chore of Entrance is to provide an interface to the Media Access Control (MAC) layer of the network stack and all 

incoming/outgoing packets handling. The information about the id and the source node of the scout is stored in table and is 

transmitted if it’s time to live timer has not lapsed or if its destination has still not arrived. The new replica is killed, if at entrance 

another replica of an already received scout arrives. If the destination of scout and forager is same then the destination route is 

given to the scout by appending the route in the forager to its current route. A forager is forwarded to the packing floor if the 

current node is its destination else it is progressed to the MAC interface of the next hop node. 

Packing floor receives data from the transport layer.  A packer is created in this floor which stores the data packet as it arrives 

from transport layer. The packer discovers a suitable forager from dance floor for data packets, handover the data packet to it and 

die. 

The heart of the hive is the dance floor because it takes important routing decisions. A forager dance accordingly to recruit  

new foragers after returning from its journey. A lifetime forager might be cloned many times two plots: one, the nodes on the 

route have enough  battery capacity remaining, two, if large number of packers are waiting for it even though its route might be 
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having nodes with little battery capacity. A forager with a very good route might not dance if none of the packers are that implies 

its colleagues are doing a nice job. 

V. CONCLUSION 

In this paper we have acquainted the nature inspired routing protocols for MANETs imitated from the Ant colonies and Bee 

colonies. In Ant colony routing protocols, the agents communicate by laying pheromone which provide positive feedback and 

negative feedback is offered by evaporation and aging mechanism.  The proportional distribution of traffic to different routes is 

the main advantage of Bee ad hoc. The major disadvantage of Bee ad hoc is the use of source routing as they adopt vector 

routing. Further, to get efficient and effective routing protocols for MANET real constraints/environmental conditions are 

required to consider, tune and maintain. 
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