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metadata before transmit the packet, this will result in large 
data transmission delay. In our proposed VNDR, each node 
uses vector cutting to achieve route discovery, which greatly 
reducing the overhead. As presented in Fig. 6. our proposed 
VNDR scheme has superior performance in route discovery cost.

Fig. 6. is Comparing the Per Round Route Discovery Cost 
for different network sizes.

THE ROUTE SIGNALING COST

The Route Signaling Cost used to measure the proportion 
of the nerwork control signal and redundant data in the total 
amount of data, and it consists of two parts: signaling and 
overhead. The VNDR scheme employs Vector Address to 
control dynamic topology, corresponds to SPIN uses ADV 
packet for routing control which contains metadata and its own 
address, and DD make use of Gradient for topology control 
which consists of the transmission rate and transmission 
direction. As shown in Fig. 7., along with the network size 
grows, gradually increasing the signaling overhead. Moreover, 
our VNDR scheme demonstrated superior performance than 
SPIN and DD. Although VNDR to maintain the 10 shortest 
vector, since each vector address employ binary code to save 
a lot of storage space and control overhead. 

THE AVERAGE NETWORK  
ENERGY CONSUMPTION

As shown in Fig.  8., spend less energy use the VNDR 
algorithm for establishing the network topology. With the 
number of nodes in the network increases, VNDR, SPIN 
and DD energy consumption are gradually increasing. When 
the number of nodes is small, VNDR, SPIN and DD energy 
consumption is very close. For example, when the number 
of nodes equal to 30, VNDR and DD energy consumption is 
very close to, but SPIN energy consumption slightly higher. 
The VNDR scheme complete route discovery by the vector 
address binary coding, and this method effectively reduces 
the duty cycle of the control data, thereby reducing the energy 
consumption of route discovery. Similarly, DD by sending 

node interest to complete routing discovery. The node interest 
described by structure, which takes up more resources than 
binary vector address, thus, DD has more cost. Also, the SPIN 
wasting more energy by dropping packets when the packets 
is not required.

Fig. 7 is Comparing the Per Round Route Signaling Cost for 
different network sizes.

THE AVERAGE NETWORK LIFETIME

The average network lifetime used to measure the length 
of the network life, is the period of time from the network 
initialization to any node death due to the energy depletion. 
In our experiments, we use numbers of round to measure 
the average network lifetime. As presented in Fig. 8, with the 
increase in numbers of nodes, the numbers of rounds is in 
decreasing. Our VNDR algorithm with better performance 
on the number of rounds than other solutions. The VNDR 
network lifetime is foure times SPIN, and is DD two times. 
Using our VNDR scheme, effectively extending the life of 
network. This is mainly attributed to employing Virtual Port 
and vector addresses, that result in effectively reduce the 
control overhead, reduces the amount of data transmission, 
and prolong the network lifetime.

Fig. 8. is Comparing node average energy consumption 
for network working time.

Fig. 6. Comparing the Per Round Route Discovery Cost  
for different network sizes

Fig. 7. Comparing the Per Round Route Signaling Cost 
for different network sizes

Fig. 8. Comparing node average energy consumption  
for network working time
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Fig.9 is Comparing the Number of Rounds for different 
network sizes.

CONCLUSION

A new dynamic routes scheme VNDR is proposed for mobile 
WSN using vector address in this paper. Our VNDR scheme, 
first construct vector address based on  virtual port number 
of node, and then embedded vector address in the packet. In 
data transfer phase, the next hop formed by cutting the vector 
algorithm. The simulation results revesls the VNDR reduced the 
control overhead and prolonged the network lifetime. In future, 
we will develop a test bed for VNDR scheme and hardware 
simulation.
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