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Abstract 

The emerging IEEE 802.15.4 standard is designed for low data rate, low power consumption and low cost wireless personal area 
networks. Video transmission over such networks is considered an issue since video traffic contains a large amount of 
information that requires high data rates. Wireless standards, including IEEE 802.15.4, in general use a single channel for data 
transmission even though multiple non-overlapped channels exist in the spectrum. The aggregate throughput of these networks 
can be improved by using multiple channels that are available in the radio spectrum allocated by the standards. In this particular 
project, beacon order-based random early recognition management is proposed. BOB-RED is a particular dynamic adaptation 
scheme determined by adjusting beacon period of time and super frame duration within the IEEE 802. 15. 4 MAC super frame 
with BOB-RED queue administration scheme to raise the transmitting efficiency involving multimedia around WSNs and 
increase the efficiency. 
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1. Introduction 

The IEEE 802.15.4 standard defines the protocol and interconnection of devices via radio communication in a 
wireless personal area network (WPAN). The standard uses CSMA/CA medium access mechanism and supports star 
as well as peer-to-peer topologies. It provides applications such as home entertainment and control, security alarms, 
industrial monitoring and control, personal mobile healthcare and tele assist, etc. Two types of device called the full 
function device (FFD) and the reduced function device (RFD) are used in a LR-WPAN network. FFD is a fully 
functional device which can be a PAN coordinator, a coordinator, or just a device. The functionality is reduced if 
RFD is used and functions as an end device. It cannot communicate with other devices other than coordinator. We 
talk about the PAN-coordinator, which acts as a coordinator for the entire WPAN. It is authorized to provide 
synchronization services in an established network. 
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We focus on the performance improvement upon different traffic loads over WSNs. In a typical multimedia 
application over WSNs that a front sensor node equipped with a camera sends an emergent message containing the 
surveillance image to the sink node once it detects an urgent or intrusive event. Different traffic types demand 
different packet delivery ratios and end-to-end delays. Minimum end to end delay and priority is related with the 
Urgent messages. Low priority can be achieved by keep-alive messages whihc carries small periodic data and can 
tolerate a longer delay.  

Hence, a dynamic adaptation scheme based on adjusting BI and super frame duration (SD) in the IEEE 802.15.4 
MAC super frame is proposed to increase the transmission efficiency of multimedia over WSNs. This project 
presents beacon-order based RED (BOBRED) queue management for congestion avoidance in IEEE 802.15.4 
WSNs. The proposed scheme consists of a virtual threshold function, a dynamic adjusted per flow drop probability, 
a dynamic modification of BO and SO strategy that reduce end-to-end delay, energy consumption, and increase 
throughput for different type of flows through the gateway node. 

 
2. Previous Work 

Wireless sensor networks (WSNs) have gained worldwide attention in recent years, particularly with the 
proliferation in Micro-Electro-Mechanical Systems (MEMS) technology which has facilitated the development of 
smart sensors. These sensors are small, with limited processing and computing resources, and they are inexpensive 
compared to traditional sensors. These sensor nodes can sense, measure, and gather information from the 
environment and, based on some local decision process, they can transmit the sensed data to the user. There is no 
infrastructure for Wireless sensor networks. It consists of a number of sensor nodes (few tens to thousands) working 
together to monitor a region to obtain data about the environment. There are two types of WSNs: structured and 
unstructured. [1] 

The existing system extends upon this idea by providing a flexible and easy to use open source development 
environment that complements a low cost hardware platform. It can be used for environment surveillance, robotics, 
interactive toys, or object recognition and tracking. Traffic loads on multimedia services over resource constrained 
wireless sensor networks (WSNs) sometimes are huge and bursty. Transmission of image or video data requires 
careful handling to ensure that end-to-end delay is within acceptable range. So, queue management algorithm on a 
gateway node should allow temporary bursty traffic and prevent high delay.[4] 

BOB-RED algorithm can also be applied to large number of sensor nodes because it only runs on  gateway nodes. 
Multiple gateway nodes forward packets from end devices hop-by-hop to coordinator. Even though in a large-scale 
sensor networks, only a few relay nodes which around the coordinator or gateway nodes can transfer data directly to 
them. Owing to the gateway nodes must be FFDs in IEEE 802.15.4 WSNs, every gateway node can dynamic adapt 
the BO, SO values. If we apply BOB-RED algorithm to all gateway nodes, we must consider whether gateway 
nodes can communicate with the coordinator. Rapidly or continually adapt their BO, SO values may incur the link 
broken. In addition, large hop counts will increase large loss rate in our simulation. For simplify the complexity, 
only one gateway node is implemented in all our simulations.[2] 

We focus on the performance improvement upon different traffic loads over WSNs. In a typical multimedia 
application over WSNs that a front sensor node equipped with a camera sends an emergent message containing the 
surveillance image to the sink node once it detects an urgent or intrusive event. Different traffic types demand 
different packet delivery ratios and end-to-end delays. Urgent messages always have a first priority with a minimum 
end-to-end delay. On the other hand, keep-alive messages carrying small periodic data have a comparatively low 
priority which can tolerate a longer delay. Hence, a dynamic adaptation scheme based on adjusting BI and 
superframe duration (SD) in the IEEE 802.15.4 MAC superframe is proposed to increase the transmission efficiency 
of multimedia over WSNs. 
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In these simulations we use MAC IEEE 802.15.4, with Radio transmitter and receiver having 250 kbps and 
CSMA/CA. the proposed system will use Constant Bit Rate (CBR) with three sources.  

We compare the performance of BOB-RED and DropTail on simulation results, using DropTail as the evaluation 
baseline. The characteristics of different algorithms are also discussed and compared. We evaluate the impact of the 
following parameters on the performance of slotted CSMA/CA: the beacon order and the super frame order, queuing 
management scheme such as RED and DropTail, different traffic loads with dynamic adaptation scheme. 

 

3. Proposed System 

Gateway node collects all the data from relay nodes and sends them to sink. Taking the IBOA and DCA for 
references, the BOB-RED adapts BO, SO of each gateway node individually to meet the needs of each gateway 
node working in a WSN. Unlike a unique BO, SO applied to all of the nodes, the BOBRED assigns BOi, SOi for 
each neighbor node(i), N is the number of nodes working in the network) which nearby the coordinator. 

BOB-RED algorithm can also be applied to large number of sensor nodes because it only runs on coordinator or 
gateway nodes. Multiple gateway nodes forward packets from end devices hop-by-hop to coordinator. Even though 
in a large-scale sensor networks, only a few relay nodes which around the coordinator or gateway nodes can transfer 
data directly to them. Owing to the gateway nodes must be FFDs in IEEE 802.15.4 WSNs, every gateway node can 
dynamic adapt the BO, SO values. If we apply BOB-RED algorithm to all gateway nodes, we must consider whether 
gateway nodes can communicate with the coordinator. Rapidly or continually adapt their BO, SO values may incur 
the link broken. In addition, large hop counts will increase large loss rate in our simulation. For simplify the 
complexity, only one gateway node is implemented in all our simulations. The operation of BOB-RED algorithm is 
very similar to RED queue management. We describe the states of a gateway node as follows:  

State 0: The coordinator first sets the initially min_th, max_th, max_p, q_w, BO and SO values. If we set BO and 
SO values as 3, then the coordinator begins to broadcast beacons. The gateway node calculates the average queue 
length avg_q. 

State 1: If the avg_q is smaller than min_th, then BO and SO values decrease 1. If the avg_q is between min_th 
and k, the BOB-RED moves to State 2. If the BO and SO values are less than or equal to the BOmin, SOmin, the 
BOB-RED moves to State 3. 

State 2: If the avg_q is between min_th and k, BO and SO values increase 1. If the avg_q is less than min_th, the 
BOB-RED moves to State 1. If the BO and SO values are greater than or equal to the BOmax, SOmax, the BOB-
RED moves to State 4. State 3: In this state gateway node operates using BOmin, SOmin values. If the avg_q is 
greater than min_th, the BOB-RED moves to State 2.  

State 4: If the avg_q is greater max_th, all of packets will be dropped. If BO is still bigger than BOmin , the  
MAC decreases BO and SO values by 1, and addsthe update information on BO and SO values shows that the buffer 
size B is divided into four regions by thresholds min_th, k, max_th, where min_th, k, max_th < B.  

When packet arrives, the gateway node computes the average queue length. When the average queue length 
exceeds a preset threshold k, the gateway drops or marks each arriving packet with a certain probability, where the 
exact probability is a function of the average queue length. Pij is the dropping probability, where i and j denote the 
number of real-time and non-real-time packets in the buffer, respectively. 
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4. Simulation Results 

In our simulation we have considered different nodes from 50 to 100. We have taken scenario of nodes spread 
over 400m X 300m area moving with average speed of 10 m/s. Simulation considers traffic generated randomly 
with 10 flows or between 10 source and destination.  The concept of this paper is implemented and different results 
are shown below, the proposed paper is implemented in NS 2.34 on a Fedora Linux with 20 GB hard-disk and 512 
MB RAM with gnuplot for analysing graphs.     

                                                           
 

Queue RED BOBRED 

50 2.878176 0.315873 0.000056 

60 1.319084 0.144005 0.000056 

70 1.411863 0.150341 0.001875 

80 1.40372 0.153659 0.001875 

90 1.700471 0.217695 0.001819 

100 2.419991 0.226144 0.001819 

 

Fig. 1: Delay Vs Number of Nodes   

 
 

                                                  
 

Queue RED BOBRED 

50 14.88752 14.45749 99.98514 

60 24.53616 24.27218 99.9074 
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70 22.89898 21.76951 99.94944 

80 24.61648 23.87114 99.92341 

90 21.43155 19.66209 99.9563 

100 15.93626 15.90607 99.91072 

Fig. 2:  PDR Vs Number of Nodes 

 
 

                                            
 

Queue RED BOBRED 

50 10.09233 10.45172 0.082908 

60 11.37519 11.32017 0.076511 

70 10.84184 10.86746 0.094105 

80 11.03186 10.4989 0.074049 

90 9.220712 11.34329 0.083499 

100 9.973125 10.24455 0.094513 

 

Fig. 3 Power Consumed Vs Number of Nodes 
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Fig. 4 Throughput Vs Number of Nodes 

 
 

5. Conclusions 

In this paper, we evaluate several queue management algorithms with respect to their abilities of maintaining high 
resource utilization and low energy consumption in IEEE 802.15.4 beacon-enabled and non-beacon-enabled modes. 
We compare the performance of BOB-RED and DropTail on simulation results, using DropTail as the evaluation 
baseline. The characteristics of different algorithms are also discussed and compared. We evaluate the impact of the 
following parameters on the performance of slotted CSMA/CA: (1) the beacon order and the superframe order, (2) 
queuing management scheme such as RED and DropTail, (3) different traffic loads with dynamic adaptation 
scheme. Simulation results show that RED queue management scheme accompanied with an appropriate setting of 
BO, SO can effectively achieve a better performance. Besides, the BOB-RED can decrease end-to-end delay and 
energy consumption compared to the DropTail scheme. 
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