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 The event-driven nature of Wireless Sensor 

Networks (WSNs) leads to sudden network traffic; 

the nodes in the monitoring field send data 

packets to the sink only upon the observation of 

specific events. This huge amount of data 

packets can easily lead to buffer overflow 

congestion when it exceeds the available 

capacity of the sink buffer. 

     Due to congestion the overall performance 

of the network degrades. Hence it is obvious 

that there is a need for the development of an 

approach which is able to avoid and control 

congestion so that more packets forwarded to the 

sink, safely and reliably. To achieve this 

objective, two approaches were proposed to 

minimize the congestion effects and prevent them 

from spreading through the sink node. The 

proposed approaches are Neural Network using 

Modified Wavelet Congestion Controller (NNMWCC) 

which is implemented at the sink node of the 

network (centralized controller) and Fuzzy Logic 

Congestion Controller (FLCC) that is implemented 

at each node near the sink (distributed 

controller). 

     The proposed NNMWCC approach has three main 

activities: the first one detects the congestion 

as congestion level indications; the second one 

estimates the network traffic rate in next time 

and the last proposed approach distributes the 

estimated rate fairly among the active nodes as 

a result upstream traffic rate adjusted and sent 

its data packet at new adjustable rate to avoid 

the congestion in the next time. The proposed 

FLCC approach at each node near the sink detects 

congestion depending on the state of its buffer 

and fairly adjusts the sending rate of active 

nodes that sent its data through it. 

     A simulation process based on the proposed 

approaches was developed and tested using Matlab 

R2012a program in a computer having the 

following properties: windows 7 (64-bit), core 

i7, RAM 8GB, hard 1TB. The simulation results 

were analyzed to evaluate the performance of the 
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proposed approaches. The simulation results 

showed that the proposed approaches can avoid 

the network congestion and improved the Quality 

of Services (QoS) of network. Comparison was 

conducted between the proposed approaches 

(Neural Network using Modified SLOG1 Wavelet 

Congestion Controller (NNMWCC1), Neural Network 

using Modified SLOG2 Wavelet Congestion 

Controller (NNMWCC2), Neural Network using 

Modified RASP1 Wavelet Congestion Controller 

(NNMWCC3) and Neural Network using Sigmoid 

Congestion Controller (NNCC)). The comparison 

also included the performance of FLCC. 

The proposed approaches based on Neural Network 

at the sink node are more suitable than FLCC at 

nodes near the sink node. This is because FLCC 

controls the network traffic based on the state 

of the node buffer that FLCC is implemented on, 

in comparison with the other proposed approaches 

which have the capability of estimating all the 

network traffic based on the state of sink 

buffer. Results showed that the proposed NNMWCC1 

was better than other proposed approaches in 

estimating and avoiding congestion and achieved 

good QoS in terms of the Packet Loss Ratio 

(PLR), the Network Throughput Ratio (NTR), the 

Energy Network Consumption Ratio (ENCR), Buffer 

Utilization Ratio (BUR), and the Node 

Reliability Ratio (NRR 

 


