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Characteristic Evaluation and Application of an ESPAR Antenna
for Interference Mitigation in the WiFi Ambient Backscatter System
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ABSTRACT

In this paper, we design an ESPAR(Electronically Steerable Parasitic Array Radiator) antenna with beam
steering for WiFi Ambient backscatter communication and simulate it assuming a variety of communication
environments in the WiFi frequency band, 2.45 GHz. We first design an ESPAR antenna for the 2.45 GHz
band and check the basic antenna gain. Thereafter, beamforming or nulling is performed by adjusting the
reactance of parasitic elements constituting the antenna to minimize interference and improve communication
performance. The antenna gain is lowered by nulling in the direction in which the interference signal is
received, and the antenna gain is increased by beamforming in the direction in which the communication
signal is received. In this paper, we adjust the reactance of parasitic elements according to three
communication environments by setting different situations in which interference signals come in. As a result
of the simulation, since the beam can be steered according to various communication environments, it can be
less affected by interference with a low antenna gain in the direction of the interference signal, and the
performance can be improved with a high antenna gain in the direction of the communication signal.
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Fig. 1. WiFi Backscatter system.
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Table 1. 13-element ESPAR antenna design parameters.

Parameters Length / Size

Ground Radius(r,) Lambda / 2
Ground Height(h,,) 4 mm
Center Monopole Height(h,,,,) 88 mm

Monopole Radius(r,,) Lambda / 100

Monopole Height(h,,) Lambda / 4
Monopole Distance(d,,,) 50 mm
Monopole Angle(6) 30 °

Target Freq 245 GHz

(a) front

(b) side (c) perspective

O3l 4. 13 24} ESPAR St
Fig. 4. 13-element ESPAR antenna.
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Fig. 6. 13-element ESPAR antenna 3D Farfield beam
pattern.
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Table 2. parasitic elements reactance. (j <)

#1 #2 #3 #4 #5 #6
Type A 0 0 100 | 100 | 100 | 100
Type B 0 0 100 | 100 0 0
Type C 0 0 100 | 100 0 0
#7 #3 #9 #10 | #11 | #12
Type A 100 | 100 | 100 0 0 0
100 | 100 | 100 0 0 0
100 100 | 100
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Fig. 7. Unidirectional beamforming beam pattern(Type A).
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Fig. 8. Bidirectional beamforming beam pattern(Type B).
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Table 3. dBi difference by type. (dBi)

Max Min Difference
Normal 4.55 4.55 0
Type A 6.11 2.29 3.82
Type B 491 0.61 43
Type C 5.65 1.41 4.24
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