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Abstract- Scheduling different types of packets, such as real-time and non-real-time data packets, with removal of dead 
packets at sensor nodes with resource constraints in Wireless Sensor Networks (WSN) is of vital importance to reduce 
sensors' energy consumptions and end-to-end data transmission delays. Most of the existing packet-scheduling mechanisms 
of WSN use First Come First Served (FCFS), non-preemptive priority and preemptive priority scheduling algorithms. These 
algorithms incur a high processing overhead and long end-to-end data transmission delay due to the FCFS concept, 
starvation of high priority real-time data packets due to the transmission of a large data packet in non-preemptive priority 
scheduling, starvation of non-real-time data packets due to the probable continuous arrival of real-time data in preemptive 
priority scheduling, and improper allocation of data packets to queues in multilevel queue scheduling algorithms. In this 
paper, we propose a Dynamic Multilevel Priority (DMP) packet scheduling scheme. In the proposed scheme, each node, 
except those at the last level of the virtual hierarchy in the zone-based topology of WSN, has three levels of priority queues. 
Real-time packets are placed into the highest-priority queue and can preempt data packets in other queues. Non-real-time 
packets are placed into two other queues based on a certain threshold of their estimated processing time. Leaf nodes have 
two queues for real-time and non-real-time data packets since they do not receive data from other nodes and thus, reduce 
end-to-end delay. We evaluate the performance of the proposed DMP packet scheduling scheme through simulations for 
real-time and non-real-time data. Simulation results illustrate that the DMP packet scheduling scheme outperforms 
conventional schemes in terms of average data waiting time and end to end delay. 
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I. INTRODUCTION: 
 
Wireless Sensor Networks (hereinafter called WSNs) 
consists of a large number of smart sensor nodes 
which connect to each other in a wireless network. 
Each node receives the data from the environment 
and forwards it to its base station (technically called 
sink). Energy is the main important factor in the 
WSN because each sensor works with its non-
rechargeable battery. Data collection is the principle 
application in the WSN. The applications consist of 
wildlife habitat monitoring, environmental research, 
volcano monitoring, civil engineering and wild land 
fire forecast/detection. Wireless Sensor Networks 
consists of a large number of smart sensor nodes 
which connect to each other in a wireless network. 
Each node receives the data from the environment 
and forwards it to its base station (technically called 
sink). Energy is the main important factor in the 
WSN because each sensor works with its non-
rechargeable battery. Data collection is the principle 
application in the WSN. The applications consist of 
wildlife habitat monitoring, environmental research, 
volcano monitoring, civil engineering and wild land 
fire forecast/detection. Currently, wireless sensor 
networks are beginning to be deployed at an 
accelerated pace. It is not unreasonable to expect that 
in 10-15 years that the world will be covered with 
wireless sensor networks with access to them via the 
Internet. This can be considered as the Internet 

becoming a physical network. This new technology is 
exciting with unlimited potential for numerous 
application areas including environmental, medical, 
military, transportation, entertainment, crisis 
management, homeland defense, and smart spaces. 
Since a wireless sensor network is a distributed real-
time system a natural question is how many solutions 
from distributed and real-time systems can be used in 
these new systems.  
 
II. EXISTING WORK 
 
Sumit Chachra and Michael Marefat et al. Proposed 
putting the sensors and/or the radios of sensor nodes 
to sleep (switch them off) so as to conserve energy. In 
this work we propose several distributed algorithms 
to perform sensor and radio sleep scheduling in 
wireless sensor networks while trying to minimize its 
negative impact. We model the network as a RBN 
and show how sensors are able to coordinate their 
sensor activity to avoid redundant sensing. While in 
our work the sensors make changes (if any) to their 
active slot choice synchronously at every time-step, 
in their work the authors iterate over each node in the 
network in a random order and apply their local 
heuristics. Although the difference may seem minor, 
parallel updates of states in such a system can lead to 
new constraint violations being generated. Yun 
Wang, Demin Wang, Weihuang Fu, and Dharrma P. 
Agrawal, proposed the node sleep scheduling scheme 
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in the commonly used static disk model for sensor 
networks, where homogenous sensors are uniformly 
distributed in a circular area with a stationary sink 
located at the center. Then, we introduce and analyze 
a Hops-based Sleeping Scheduling algorithm (HSS) 
for enhancing the lifetime and energy efficiency of 
the sensor networks. The HSS firstly divides the 
circular sensor network into several levels based on 
the average hop distance by initially flooding. Then, 
it controls the density distribution of the active 
sensors by setting hops-based sleeping probabilities 
of the sensors. The network lifetime and energy 
efficiency can be therefore greatly improved as 
compared to Normal and RSS schemes. We can 
extend this work to clustered heterogeneous multi-
hop wireless sensor networks. 
 
Sounak Paul, Sukumar Nandi , Indrajeet Singh et al. 
considered cluster based heterogeneous wireless 
sensor network, by deploying a large number of  low 
power sensor nodes and a small number of more 
powerful, special nodes to serve as cluster heads 
(CHs). We propose a sleep scheduling scheme on our 
heterogeneous network for balancing energy 
consumption rates in low power sensor nodes. We 
consider three factors contributing to the nodes 
scheduling decision - distance of node from CH, 
residual energy of the nodes and backlog-
information-buffer-queue and considered single hop 
network environment. Unlike our scheme is dynamic, 
in that we do not assume any prior distribution of 
fraction of sleeping nodes in each round. Our scheme 
selects the nodes for sleeping based on node’s 
distance to its CH, its residual energy and backlog-
information-buffer-queue. The sleeping probabilities 
are a function of these three factors, which ensure 
energy load balancing on sensor nodes. XU UI, u-
HenHu2 et al. propose an adaptive nodes scheduling 
approach (ADNS) to conserve energy while 
maintaining the overall data quality. ADNS selects a 
Subset of nodes to be active and puts the others into 
sleep mode to save energy. We evaluate ADNS on a 
real-world sensor network data set and validate its 
effectiveness. It is accomplished by putting a portion 
of nodes to sleep and predict their Values by using 
data of active nodes and the appropriately constructed 
model. For each cluster of nodes, the prediction 
model is developed by exploiting the spatial 
correlations among sensor readings within the same 
cluster. We also present a heuristic algorithm. 
 
Yang Xiao, Hui Chen et al. This approach is a special 
case (k ¼ 2) of a randomized scheduling algorithm, in 
which k subsets of sensors work alternatively. In this 
paper, we first study the Randomized scheduling 
algorithm via both analysis and simulations in terms 
of network coverage intensity, detection delay, and 
detection probability. evaluate several issues for a 
randomized scheduling algorithm in sensor networks 
through both analysis and simulation. We study 

network coverage intensity, asymptotic coverage 
intensity, detection probability, and detection delay. 
We analyze the problem of maximizing network 
lifetime under Quos constraints such as the bounded 
detection delay, detection probability, and coverage 
intensity. 
 
Yaxiong Zhao, Jie Wu, Feng Li et al. present a new 
scheduling method called virtual backbone 
scheduling (VBS). VBS employs heterogeneous 
scheduling, where backbone nodes work with  duty 
cycling to preserve network connectivity, and non-
backbone nodes turn off radios to save energy. We 
formulate a maximum Lifetime backbone scheduling 
(MLBS) problem to maximize the Network lifetime 
using this scheduling model, presented a new 
scheduling method for WSNs called VBS. VBS 
combines virtual backbone and sleep scheduling, 
which achieves longer lifetimes for WSNs over 
existing methods. We defined the MLBS problem for 
WSNs to find the optimal schedule for VBS. Because 
the MLBS problem is NP-hard, two centralized 
approximation algorithms and a decentralized 
implementation are presented. In our future work, we 
will develop a more efficient distributed 
implementation of VBS. 
 
Amulya Ratna Swain, R. C. Hansdah and Vinod 
Kumar Chouhan et al. propose a novel approach for 
sleep scheduling of sensor nodes using a tree and an 
energy aware routing protocol which is integrated 
with the proposed sleep scheduling scheme. The tree 
is rooted at the sink node. The internal nodes of the 
tree remain awake and the leaf nodes are made to 
sleep. This provides an assured path from any node to 
the sink node. 
 
The tree is periodically reconstructed considering the 
remaining energy of each node with a view to balance 
energy consumption of nodes, and removes any failed 
nodes from the tree. and the core of the routing 
protocol is the efficient construction of the broadcast 
tree with two paths from each node towards the sink 
and with higher remaining energy at each internal 
node of the tree.  
The tree is reconstructed at the beginning of each 
period so that none of these nodes die before other 
nodes Leaf node sleep mechanism is highly energy 
efficient as more number of nodes are able to sleep, 
and this helps to prolong the network lifetime. 
Comparison with GSP shows that our protocol has 
more number of sleep nodes, and therefore provides 
longer network lifetime. 
 
I. Proposed Work 

In this paper, we present existing Multi level packet 
scheduling schemes by classifying them based on 
several condition. Packet scheduling schemes can be 
classified based on the deadline of arrival of data 
packets to the base station (BS), which are as follows. 
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First Come First Served (FCFS): 
In this method of WSN applications use First Come 
First Served (FCFS) schedulers that process data in 
the order of their arrival times at the ready queue. In 
FCFS, data that arrive late at the intermediate nodes 
of the network from the distant leaf nodes require a 
lot of time to be delivered to base station (BS) but 
data from nearby neighboring nodes take less time to 
be processed at the intermediate nodes. In FCFS, 
many data packets arrive late and thus, experience 
long waiting times. Whenever a number of data 
packets are available at the ready queue and each 
packet has a deadline within which it should be sent 
to BS, the data packet which has the earliest deadline 
is sent first. This algorithm is considered to be 
efficient in terms of average packet waiting time and 
end-to-end delay. The latest work proposes real-time 
communication architecture for large-scale sensor 
networks, whereby they use a priority-based 
scheduler. Data that have travelled the longest 
distance from the source node to BS and have the 
shortest deadline are prioritized. If the deadline of a 
particular task expires, the relevant data packets are 
dropped at an intermediate node. Though this 
approach reduces network traffic and data processing 
overhead, it is not efficient since it consumes 
resources such as memory and computation power 
and increases processing delay. The performance of 
the scheme can be improved by incorporating FCFS. 
 
Priority 
Packet scheduling schemes can be classified based on 
the priority of data packets that are sensed at different 
sensor nodes. Non-preemptive: In non-preemptive 
priority packet scheduling, when a packet starts 
execution, task carries on even if a higher priority 
packet than the currently running packet arrives at the 
ready queue. Thus has to wait in the ready queue until 
the execution of complete. Preemptive: In preemptive 
priority packet scheduling, higher priority packets are 
processed first and can preempt lower priority 
packets by saving the context of lower priority 
packets if they are already running. Present packet 
scheduling scheme widely used operative system of 
WSN and classify them as either cooperative or 
preemptive. Cooperative scheduling schemes can be 
based on a dynamic priority scheduling mechanism, 
such as EDF and Adaptive Double Ring Scheduling 
that uses two queues with different priorities. The 
scheduler dynamically switches between the two 
queues based on the deadline of newly arrived 
packets. If the deadlines of two packets are different, 
the shorter deadline packet would be placed into the 
higher-priority queue and the longer deadline packet 
would be placed into the lower-priority one. 
Cooperative schedulers are suitable for applications 
with limited system resources and with no hard real-
time requirements. On the other hand, preemptive 
scheduling can be based on the Emergency Task First 
Rate Monotonic scheme. a static priority scheduling, 

whereby the shortest-deadline job has the highest 
priority. divides WSN tasks into Period Tasks, whose 
priorities are decided by a RM algorithm, and non- 
period tasks, which have higher priority than PTs 
(priority task) and can interrupt, whenever required, a 
running PT. 
 
Packet Type 
Packet scheduling schemes can be classified based on 
the types of data packets, which are as follows. Real-
time packet scheduling: Packets at sensor nodes 
should be scheduled based on their types and 
priorities. Real-time data packets are considered as 
the highest priority packets among all data packets in 
the ready queue. Hence, they are processed with the 
highest priority and delivered to the BS with a 
minimum possible end-to-end delay. Non-real-time 
packet scheduling: Non-real time packets have lower 
priority than real-time tasks. They are hence delivered 
to BS either using first come first serve or shortest job 
first basis when no real-time packet exists at the 
ready queue of a sensor node. These packets can be 
intuitively preempted by real-time packets. 

 Number of Queue and removal of dead 
packet 

 Packet scheduling schemes can also be 
classified based on type of queue. 

 
Single Queue: Each sensor node has a single ready 
queue. All types of data packets enter the ready queue 
and are scheduled based on different criteria: type, 
priority, size, etc. Single queue scheduling has a high 
starvation rate. Multi-level Queue: Each node has two 
or more queues. Data packets are placed into the 
different queues according to their priorities and 
types. Thus, scheduling has two phases: allocating 
tasks among different queues, scheduling packets in 
each queue.  
 
The number of queues at a node depends on the level 
of the node in the network. For instance, a node at the 
lowest level or a leaf node has a minimum number of 
queues whilst a node at the upper levels has more 
queues to reduce end-to-end data transmission delay 
and balance network energy consumptions. Figure 4 
illustrates the main concept behind multi-level queue 
scheduling algorithms. 
 
Dead packets: 
In existing system the dead packets are removed only 
by the sink node but in our current system we remove 
the dead packet from the individual node itself. By 
this method we can improve the efficiency and life 
time of wireless sensor network. 
 
MODULES: 
 Topology formation 
 priorities 
 TDMA 
 Pre-emption and Non – pre-emption  
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1) Topology Formation:  
 Scheme assumes that nodes are virtually 

organized as hierarchical structure. 
 Nodes that are at the same hop distance from 

the base station (BS) are considered to be 
located at the same level. 

  Nodes in zones that are one hop and two hops 
away from the BS are considered to be at level 
1 and level 2, respectively.  

 Whole structure divides in zone. Zone also 
divides in Small Square 
Data are transmitted from the lowest level 
nodes to BS through the nodes of intermediate 
levels 

 
2) Priorities and Queues: 
 Three queues in Sensor node According to 

priorities tasks are scheduling in queues (pr1, 
pr2, pr3). 

 Real-time and emergency data should have the 
highest priority the priority of non-real-time data 
packets is assigned based on the sensed location 
(i.e., remote or local) and the size of the data. 

 According to level given priorities, lowest level 
given first priority. 

 In case of two same priority data packets the 
smaller sized data packets are given the higher 
priority. 

 
QUEUES 
 
Scheduling Task in Queue 

 
3) TDMA: 

 
 Data packets of nodes at different levels are 

processed using the Time- Division 
Multiplexing Access (TDMA) scheme 

 Every level has given fixed time slot 
 If that time is greater than the time calculated 

for PR1 queue then all Pr1 packet will proceed 
as FCFS 
 

4) whatever time remain that's use for PR2 queue 
and Pr3 queue in between this if any higher 
priority calculated time is greater than total 
remain time then higher priority queue task 
send as FCFS no lower priority task send.  
 

5) Pre-emption and Non – pre-emption: 
 If pr1 queue is empty then it will send pr2 

queue packet unless un until remaining time 
less than total pr2 proc time. 

 If pr3 packet comes means it pre-empted 
pr2. 

 At the time execution of pr3 if highest 
priority packet come it save the context of 
pr3 and given priority to that packet again 
process pr3. 

  

III. PERFORMANCE ANALYSIS 
 

From the result of our research we conclude that Data 
packets that are sensed at a node are scheduled 
among a number of levels in the ready queue. 
According to the priority of the packet and 
availability of the queue, node will schedule the 
packet for transmission. Due to separated queue 
availability packet transmission delay is reduced, 
reduction in packet transmission delay, node can goes 
to sleep mode as soon as possible. So we can improve 
the energy saving also. 
 
The simulation model is implemented using the TCL 
Scripting language. It is used to evaluate the 
performance of the proposed DMP packet scheduling 
scheme, comparing it against th FCFS, and Multilevel 
Queue scheduling schemes. The comparison is made 
in terms of average packet waiting time, and end-to-
end data transmission delay. Nodes are distributed 
uniformly over the zones.  
 
The ready queue of each node can hold a maximum 
of tasks. Each task has a Type ID that identifies its 
type. For instance, type 0 is considered to be a real-
time task. Data packets are placed into the ready 
queue based on the processing time of the task. 
Moreover, each packet has a hop count number that is 
assigned randomly, and the packet with the highest 
hop count number is placed into the highest-priority 
queue. We run the simulation both for a specific 
number of zones, and levels in the network until data 
from a node in each zone or level reach BS. 
Simulation results are presented for both real-time 
data and all types of data traffic. Table I presents 
simulation parameters, and their respective values. 
the end-to-end data transmission delay of real-time 
tasks over a number of zones and levels, respectively. 
In both case, we observe that the proposed DMP 
scheduling scheme outperforms the existing FCFS, 
and Multi level Queue scheduler. This is because the 
proposed scheduling scheme gives the highest 
priority to real-time tasks and also allows real-time 
data packets to preempt the processing of non-real 
time data packets. Thus, real-time data packets have 
lower data transmission delays. 
 
CONCLUSION  
 
In this paper we propose our concept of Dead packet 
removal from multilevel packet scheduling scheme 
dynamically. The scheme consists of four levels to 
remove dead packet at individual node and 
scheduling of packet at various priority with real time 
and non real time data analysis. From this method of 
priority scheduling of packets ensure that minimum 
data transmission delay between the sink and the 
sensors. Experimental results shows that our 
proposed methods of dead packet removal from 
individual node itself increase the data transmission 
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between sink and sensors, reduce end to end delay, 
increases packet delivery ratio and loss also reduced. 
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