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Fig. VI. Stability Period 

 
iii) Network throughput 

Network throughput is the number of packets 
successfully transmitted to sink. Figure-7 shows the result 
for network throughput.  

 

 
Fig. VII. Network-Throughput: data packet sucessfully 

delivered to sink 
 

iv) Network latency 
Equation 7 can be used to count propagation delay in a 
transmission for distance d(s,r) in between transmitting and 
receiving nodes.  

ݕ݈ܽ݁݀_ ݊݋݅ݐܽ݃ܽ݌݋ݎ݌ ൌ
ௗሺ௦,௥ሻ

௖
   

 (7) 
Where d(s, r) is represents the transmission range and c 

is the light speed for signal. Results for total end to end 
latency in signal transmission are shown in Figure-8.  

 
Fig. VIII.   Network-Throughput: data packet 

successfully delivered to sink 
 
Proposed protocol shows better performance in terms of 
network lifetime, stability and throughput as compared to 
existing protocol. Data fusion process performed by 
forwarder node removes similar data packets of child 
nodes from transmission. In this manner node 
transmission energy is saved resulting in improved 
network lifetime. Elongated network lifetime and reduced 

data traffic load on network channels results in higher 
packet count reaching sink. this provide the network with 
higher throughput. Two hop clustering reults in lower 
ened to end latency as well.Table 3 compares the 
proposed protocol with existing SAP protocol. 
 

Table III. : PROTOCOL COMPARISON 

Performanc
e parameter 

Netwo
rk 
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me 
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ty 
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ut 
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at Sink) 

 (Proposed) 
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10190 
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s 
2.12 X 104 

DEEC 
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5. CONCLUSION AND FUTURE WORK  
 

An energy efficient clustering based routing protocol 
was proposed for WSN precision agriculture application. 
Proposed protocol was targeted for wireless sensor network 
application for green house based agricultural application. 
Eight sensor nodes are deployed in a 20 m X 20 m green 
house. Green house is partitioned into 6 grids implanted 
with tomato crop. Each grid is provided with one soil 
moisture senor. One air temperature sensor and one air 
humidity sensor are installed at roof of green house. Six 
moisture sensor nodes form a cluster. Air temperature – 
humidity sensor directly transmit their data to sink.Node 
residual energy, network total energy and node distance 
from sink are used to calculate cost function for a node to be 
selected as forwarder. Node closest to sink and having 
highest energy is selected as forwarder. Forwarder receives 
packets of cluster subordinate nodes. Forwarder forms a 
single aggregated datum from received packets by omitting 
similar received data packets. Forwarder transmit datum to 
sink. Proposed protocol shows better performance in terms 
of network lifetime, stability and throughput as compared to 
existing protocol. In future proposed protocol can be 
implemented with more number of sensor nodes in a real 
platform.  
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