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Equation 3:

NAC =N 3)
Equation 3 is valid for reconfigurable antennas achieving their reconfiguration
through an angular change in their structure. In the graph model the vertices
represent the different angles of change.

Testing the formulas:

Applying equation 1b to the example shown in Figure 4 proves that 5 vertices are
the least acceptable number due to the fact that the antenna requires 5 possible
configurations with symmetric structure.

NAC>5  forNAC =567 N=[1+J1+8X(NAC'I)}=4

2

N has to be > 4 due to the necessity of symmetry conservation. Taking N=5 leads
to NAC =5*4/2+2=12 according to equation la which proves that the
optimization of the design shown previously was accurate. Applying Equation 2
to the antenna in [4] gives us NAC= (20/2)+1=11 possible antenna configurations
while the number of configurations required in [4] is only 5 so by applying
Equation 2 we end up in N=2*(4)=8 vertices. These 8 vertices represent the 8 end
points of 4 switches. The optimal design will include only one slot instead of 2
with four switches instead of ten bridging over it. Applying Equation 3 to the
design in [1] confirms that this design is optimal since the number of possible
antenna configurations or functions is equal to the number of angles of bending
executed.
Conclusion

This paper presented a new technique for investigating the redundancy in a

reconfigurable antenna structure. This technique is based on graph modeling the

reconfigurable antenna before simulating and fabricating it. By eliminating
redundant parts and electronic components the designer saves losses and costs.

This technique is formulated and tested by many examples provided from current

and previous publications.
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