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Routing in MANETs faces two major challenges: Routing in MANETs faces two major challenges: 
nodes' nodes' mobilitymobility and their  and their resourceresource  constraintsconstraints. . 

IntroductionIntroduction

We expect routing protocols for MANETs to:We expect routing protocols for MANETs to:

    autonomously gain knowledge of the topologyautonomously gain knowledge of the topology
    be able to adapt to any topological changes occurred be able to adapt to any topological changes occurred 
    provide optimal routing solutions for any destinationprovide optimal routing solutions for any destination
    forward data packets to their destination or next hopforward data packets to their destination or next hop
    be as fast and efficient as possiblebe as fast and efficient as possible

MethodologyMethodology

BeeIP uses bee agents (i.e. scouts, ack_scouts and foragers) to BeeIP uses bee agents (i.e. scouts, ack_scouts and foragers) to 
exploreexplore the network,  the network, collectcollect information,  information, carrycarry payloads, and  payloads, and 
constantly constantly monitormonitor a link. a link.

The collected information is used to calculate the The collected information is used to calculate the local local (pair) (pair) 
and and globalglobal (path) reliability levels of a link. (path) reliability levels of a link.

Reliability levels are used to detect any link improvement or Reliability levels are used to detect any link improvement or 
deterioration.deterioration.

 signal pow signal pow 
  node's speednode's speed
  energy levelenergy level
  q-delayq-delay
  tx-delaytx-delay

PredictionsPredictions

A series of global reliability A series of global reliability 
differences allows predictions to differences allows predictions to 
be made at the source node. be made at the source node. 

New scouting processes may be New scouting processes may be 
initialized.initialized.

Experimental results

BeeIP is compared with the two well-known routing protocols: AODV and DSDV,BeeIP is compared with the two well-known routing protocols: AODV and DSDV,

using the ns-2 network simulator.using the ns-2 network simulator.

Five scenarios of different network Five scenarios of different network 
sizes were used to compare the sizes were used to compare the 
three protocols. Each simulation three protocols. Each simulation 
ran for 600 seconds. ran for 600 seconds. 

This figure shows the number of This figure shows the number of 
data packets which were dropped data packets which were dropped 
by the routing protocols during by the routing protocols during 
each simulation. BeeIP has less each simulation. BeeIP has less 
packet loss compared to AODV and packet loss compared to AODV and 
DSDV.DSDV.

The ratio between the successfully The ratio between the successfully 
delivered packets and the total delivered packets and the total 
transmitted packets during the transmitted packets during the 
simulations is presented. simulations is presented. 

BeeIP (light bar) achieves better BeeIP (light bar) achieves better 
performance compared to AODV performance compared to AODV 
and DSDV, under the same network and DSDV, under the same network 
circumstances.   circumstances.   

Control overhead is defined as the Control overhead is defined as the 
number of control packets that are number of control packets that are 
sent to maintain routing, for a sent to maintain routing, for a 
constant simulation period.constant simulation period.
  
BeeIP uses less control packets BeeIP uses less control packets 
than AODV and DSDV.than AODV and DSDV.

ConclusionConclusion

BeeIP is a new bee-inspired routing protocol for MANETs. BeeIP is a new bee-inspired routing protocol for MANETs. 
Compared to AODV and DSDV, BeeIP is able to achieve Compared to AODV and DSDV, BeeIP is able to achieve 
betterbetter  performanceperformance in terms of  in terms of packetpacket  lossloss and  and controlcontrol
overheadoverhead. Additionally, under the same network . Additionally, under the same network 
conditions, BeeIP is able to deliver conditions, BeeIP is able to deliver moremore   datadata   packetspackets
than AODV, initializing than AODV, initializing lessless  pathpath  discoverydiscovery processes. processes.
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14 (369399) 27 (333449) 146 (381166) 184 (355629) 271 (163024)
15 (310912) 39 (330284) 196 (374010) 220 (354899) 343 (157042)

BeeIP administers less BeeIP administers less path discovery path discovery 
processesprocesses  to have more to have more   data packets data packets 
successfully deliveredsuccessfully delivered than AODV. than AODV.
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