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Leg Fracture Recovery Monitoring Simulation
using Dual T-type Defective Microstrip Patch Antenna
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ABSTRACT

In this paper, we present the design and optimization process of an on-body microstrip patch antenna with a paired
T-type defect for monitoring fracture recovery of human legs. This antenna is designed to be light, thin and compact
despite the improvement of return loss and bandwidth performance by adjusting the size of the T-type defect. The
structure around the applied human leg is structured as a 5-layer dielectric plane, and the complex dielectric constant of
each layer is calculated using the 4-pole Cole-Cole model parameters. In a normal case without bone fracture, the return
loss of the on-body antenna is —66.71dB at 4.0196GHz, and the return loss difference AS), is 37.95dB when the gallus
layer have a length of 10.0mm, width of 1.0mme, and height of 20mm. A 3rd degree polynomial is presented to predict
the height of the gallus layer for the change in return loss, and the polynomial has a very high prediction suitability as

RSS = 14751, R? = 09983246, P-value = 0.0001841.
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