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Abstract 
 

 A wireless sensor network (WSN) consists of various sensor nodes capable of collecting information from the 

environment and communicating with each other. Scheduling real-time and non-real time packets at sensor nodes is 

highly important since it ensures delivery of different types of data packets based on their priority and fairness with a 

minimum latency to reduce processing overhead, energy consumptions and end-to-end data transmission delay of 

WSN. However most of the existing scheduling scheme use first in first out (FIFO) non-preemptive priority, and 

preemptive priority scheduling this algorithm incur a large processing overhead and data transmission delay and are not 

dynamic to the data traffic changes. In this paper we propose Deadline aware Dynamic Multilevel Packet (DMP) 

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. According to priority of packet node will route the packet 

to destination.  

 

Keywords: Wireless device networks, Data waiting time, Real-Time, Non-Real Time, Packet Planning 

Algorithm. 

1. Introduction 

 A Wireless Sensor Network (WSN) consists of numerous sensor nodes, which are categorize into 

two types sensor node, and sensor gateway or base station (BS). The sensor node has the basic capabilities 

of sensing, processing, and communicating. However, the sensor gateway or BS has more functionality 

besides these basic capabilities. It can collect, analyze, and process raw sensor's data and be connected to 

the Internet to share the data world- wide. Based on the two types of sensors, a WSN normally constitutes a 

wireless ad hoc sensor network. Wireless device networks is an vast area of research and has many design 

issues like data aggregation from source node to base station and routing protocols which deals with data 

transmission, data packet scheduling, sensor energy consumption. Based on above criteria we talk about 

important concept, Data packet delivery based on priority and fairness with minimum latency. In this paper 

we will be dealing mainly with packet scheduling based on priority. According to the application, real-time 

data packet should be given higher priority and non-real-time data packet should be given less priority. 

Packet scheduling is a process defined as decision making to select or drop the packet. Dropping of packet 

will depends on some the characteristics of network such as packet size, bandwidth, packet arrival rate, 

deadline of packet. Scheduler is used to schedule the packets.  
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 Most of the applications in wireless sensor networks involve primarily data aggregation in which 

sensor node periodically produced data and transmitting to the sink node through the aggregated node 

where continuous queries are posed and processed. But data aggregations in wireless sensor network have 

two main issues: First, save energy in battery powered sensor and second, fast and efficient query response 

are essential to network performance and maintenance. In sensor node, both sensor element and processing 

element consume constant and low power. Energy used by the transceiver is variable and very high in 

comparison to sensing and processing energy. The power consumed in the transmission depends upon the 

network topology, MAC layer protocol, routing algorithms, data fusion and cache memory in sensor node. 

Packet scheduling (interchangeably use as task scheduling) at sensor nodes is highly important since it 

ensures delivery of different types of data packets based on their priority and fairness with a minimum 

latency. For instance, data sensed for real-time applications have higher priority than data sensed for non-

real- time applications. Various existing Wireless Sensor Network (WSN) operating systems use First 

Come First Serve (FCFS) schedulers that process data packets in the order of their arrival time and, thus, 

require a lot of time to be delivered to a relevant base station (BS). However, to be meaningful, sensed data 

have to reach the BS within a specific time period or before the expiration of a deadline. Additionally, real-

time emergency data should be delivered to BS with the shortest possible end-to-end delay. Hence, 

intermediate nodes require changing the delivery order of data packets in their ready queue based on their 

importance (e.g., real or non-real time) and delivery deadline.  

 

2. Literature Review 

 Scheduling information packets at device nodes are vital to rank applications of wireless device 

nodes. Planning information packets as period of time and non-real time at wireless device nodes decreases 

the process over-head, reduces the end-to-end information transmission delay and saves energy 

consumptions of packets [9]. Information detected as period of time application are given high priority than 

non-real time information. There exist wide selection of study and analysis on planning the sleep-wake 

times of device nodes are performed [1]-[18], however solely a little variety of studies live within the 

literature on the packet planning of device nodes that schedule the dealing out of information packets 

conferred at a device node and additionally reduces energy consumptions[19]-[22]. But, most typically 

used task planning formula in wireless device networks is 1st return 1st Served (FCFS) hardware formula 

within which the progression of information packets takes place supported point in time and therefore it 

takes a lot of quantity of your time to be delivered to a applicable base station (BS). However, to be clearer, 

the detected information ought to reach the bottom station among actual fundamental measure or before the 

expiration of a point. Additionally thereto, period of time emergency information ought to be delivered to 

base station with the minimum attainable end-to-end delay. Hence, the intermediate nodes concern dynamic 

the delivery order of information packets in their prepared queue supported their significance like real or 

non-real time data packet and delivery point of packet. however 1st return 1st serve formula is inefficient 

with relevancy end-to-end delay and sensors energy consumptions. In existing wireless device networks 

task planning algorithms don't settle for traffic dynamics since intermediate nodes would like information 

order delivery modification in their prepared queue support priorities and delivery deadlines. 
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3. Analysis on data packet scheduling algorithms 

In this section, we present existing packet or task scheduling schemes by classifying them based 

on several factors as is illustrated in Figure. 

 

 
 

Packet programming schemes may be classified supported numerous factors like point in time, 

priority, kinds of packets and variety of queues. Here during this analysis we'll discuss of these factors. 

 

A. Deadline 

  

We need to resourcefully schedule a collection of incoming packets in order that each packet may 

be transferred to its destination prior its point in time. If there's no such a schedule exists, then there's got to 

realize one that permits a most variety of packets to satisfy their deadlines. Packet programming schemes 

may be classified supported the point in time of arrival of information packets to the bottom station (BS). 

First return initial Served (FCFS): Most bestowed wireless sensors networks applications uses 

initial return initial Served (FCFS) schedulers that method knowledge within the order of their arrival times 

at the prepared queue. Basically, there's one queue of prepared processes. Relative significance of jobs 

calculated solely by point (poor choice). The execution of the FCFS policy is solely managed with a 

primary In initial Out (FIFO) queue. Once the method is prepared it enters the ready queue, its method 

management Block is coupled on to the tail of the queue. In initial return initial Serve, knowledge that 

arrives late to the intermediate nodes of the network from the distant leaf nodes need plenty of your time to 

be delivered to base station (BS) however knowledge from close neighboring nodes take less time to be 

processed at the intermediate nodes. In FCFS, several knowledge packets arrive late and so, these packets 

expertise long waiting times. 

 

B. Priority 

 

 Priority Packet programming schemes may be classified supported the priority of information 

packets that area unit perceived at completely different sensing element nodes in prepared queue. Priority 

programming may be classified into 2 sorts as preventative and non-preemptive programming. once a 

packet knowledge arrives at the prepared queue of the computer hardware, its priority is compared with the 

priority of the presently running knowledge packet within the queue. 

 Non-preemptive programming: In non-preemptive priority packet scheduling, once a packet p1 

starts execution, task p1 carries on although a better priority packet p2 than the presently running packet p1 

arrives at the prepared queue. so p2 needs to wait within the prepared queue till the execution of p1 is 

complete. 

 Preemptive programming: during this preventative priority packet scheduling, higher priority 

packets area unit processed initial and so it'll preempt lower priority packets by saving the context of lower 

priority packets if they're already running. 
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C. 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. 

  

D. Number of Queue 

 

 Variety of Queue Packet programming schemes can even be classified supported the amount of 

levels within the prepared queue of a sensing element node. This area unit as follows. Single Queue: every 

sensing element node includes a single prepared queue. {all kinds|all kinds|every kind|every type|all sorts} 

of information packets enter the prepared queue and area unit regular supported completely different 

criteria: type, priority, size, etc. Single queue programming includes a high starvation rate. Multi-level 

Queue: every node has 2 or a lot of queues. Knowledge packets area unit placed into the various queues in 

keeping with their priorities and kinds. Thus, programming has 2 phases: (i) allocating tasks among 

completely different queues, (ii) programming packets in every queue. the amount of queues at a node 

depends on the extent of the node within the network. as an example, a node at the bottom level or a leaf 

node includes a minimum variety of queues while a node at the higher levels has a lot of queues to scale 

back end-to-end knowledge transmission delay and balance network energy consumptions. 

 

 

4. Proposed Packet Scheduling Scheme 

 
We propose a Dead line aware construction priority packet programming technique. Within the planned 

technique, every node excluding those at the last level of topology of Wireless detector Network (WSN) 

has 3 levels of priority queues. 

 
DMP Scheduling Scheme 

  

Period packets area unit sited into the highest-priority queue and may preempt knowledge packets in 

alternative queues. Non-real-time packets area unit sited into 2 alternative queues supported an exact 

threshold of their expected interval. Leaf nodes contain 2 queues for period and non-real-time knowledge 

packets since they are doing not get knowledge from alternative nodes and so, decrease finish-to- end 

delay. Together with this the detector will check whether or not expire packets area unit buffered or not, if 

buffered then node deletes dead packet. 

 

5. Conclusion 
 

Wireless Sensor Networks (WSN) is  an  important  area  in networking research, which is increasingly 
being used for real-time applications. The proposed scheme adapts well to the changing requirements of 
WSN applications and schedules real-time tasks with the highest priority ensuring a minimum end-to-end 

data transmission delay. In this paper, various packet scheduling techniques for wireless sensor networks 
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were discussed 
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