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Abstract- One of the important problems is the consumption of power in wireless sensor networks. In non uniform 
networks, power can also be controlled based on PACO (parallel ant colony) algorithm which is used for power consumption 
optimization. This mechanism can optimize the data transmission route by consuming less power. This is compared with the 
routing method which uses rule based ant colony algorithm. 
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I. INTRODUCTION 
 
Power consumption is the important issue in WSN 
since the nodes are vastly distributed and also 
maintaining the life span of the network is dependent 
on the power. Some researchers have shown that the 
nodes which are nearer to the sink node consumes 
more power, there will be chances of network 
collapse. So by controlling the power consumption 
we can solve this problem. 
In this paper, we are dividing the algorithm into 
smaller steps and each node will run them in parallel. 
In real life, ant’s intelligence and ability are very 
simple and can complete work by dividing and 
coordinating with each other. Scientists have found 
out that shortest path is used to seek the food always 
by ants. By leaving the pheromone they communicate 
with each other. First ants search randomly and where 
ever the concentration of pheromone is more 
according to that other ants will get attracted and 
hence find the path between food and the nest. 
In ant colony algorithm the ants which are artificial 
will divide the work among themselves and by 
communicating with one another they execute the 
work. Hence ant colony algorithm is used to consume 
power. 
 
II. EXISTING TECHNIQUE 
 
The RACO protocol (RACO) is based on source 
routing, where in the source determines the order of 
nodes through which the packet has to sent while 
traveling to the destination. The advantage is that 
intermediate nodes need not maintain up routing 
information in order to route the packets that they 
forward, since the source has already made all of the 
routing decisions. This fact, along with on-demand 
nature  of the  protocol, eliminates  the  need  for  any 
type of  periodic  routing  advertisement  or neighbor 
detection packets. 
The RACO protocol consists of two basic 
mechanisms: Route Discovery and Route 
Maintenance. Route Discovery is the mechanism by  

 
which source node wishing to send a packet to a 
destination node obtains a source route to destination. 
The cost of Route Discovery can be reduced by 
maintaining the Route Cache of source routes by each 
node it has learned or overheard. Route Maintenance, 
here source detects if the network topology has 
changed such that it can no longer send data on this 
route to the destination because some of the nodes 
listed on the route have moved out of range or are 
dead. In RACO, data is propagated based on one- hop 
neighborhood information and neighbor list is 
maintained by sensor node, it hold the ids of all nodes 
within its range. 
 
III. PROPOSED TECHNIQUE 
 
Parallel ACO Algorithm is used to compute multiple 
routes between source node to destination node and 
each route is computed based on grade level and 
residual power level. For each path the pheromone, 
delta pheromone and probabilistic measures are 
computed and then the route which has highest 
probabilistic measure that will transmit maximum 
packets. The Multiple Routes are found using PACO 
algorithm by using the flowchart as in Fig 1. The 
individual route discovery is as shown in the Fig 2. 
The Best Route Selection using Parallel Ant Colony 
Algorithm is as shown in Fig 3. 

 

 
Fig.1. Multiple route discovery 
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Fig.2. Individual route discovery 

 
Fig.3. Best route selection using PACO Algorithm 

 
The best route selection is done based on the 
following steps 
1. Multiple paths are obtained using PACO 
algorithm. 
2. Compute the delta pheromone. 

 
3. Compute the pheromone using the 
following equation. 

   
 
5. The highest value of probability will correspond to 
a route that is chosen to transmit the data. 
 
IV. RESULTS AND DISCUSSION 
 
The simulation-based study of the parallel ant colony 
algorithm based routing performance is focused on 
following important performance measures: 
Throughput, defined as the average rate of successful 
end-to-end packet delivery measured in bits per 
second. A higher throughput in this context is 
equivalent to a higher end-to-end packet delivery 
ratio. Fig.6. shows the comparison of throughput 
between RACO and PACO, where PACO has more 
throughput. Route discovery time is defined as the 

time taken to discover the number of routes between 
source and destination. PACO takes less time 
compared to that of RACO and is as shown in Fig.4. 
Energy consumption for the transmission of data 
between source and destination is less in PACO since 
transmission is based on grade level and probabilistic 
factor. It is shown in Fig.5. 

 
Fig.4. Comparison of route discovery time between PACO and 

RACO. 

 
Fig.5. Comparison of energy consumption between PACO and  

RACO. 

 
Fig.6. Comparison of throughput between PACO and RACO. 

 
CONCLUSION 
 
Our focus in this paper is consumption of power in 
wireless sensor networks using parallel ant colony 
algorithm. Based on the power level and grade level 
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multiple routes are calculated and based on transition 
probability best route is selected and the data is 
transmitted from source node to destination node. Hence 
number of hops will be less, number of dead nodes will 
be less, throughput will be high compared to RACO and 
power consumption also will be less. 
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