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Analysis of Wireless Signal Strength in Indoor Environment with
Film-Type Dual-Band Frequency Selective Structure
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Abstract

In this paper, we propose a film-type dual-band frequency selective structure for improving the wireless communication environment
in a building. The proposed frequency-selective structure is a miniaturized structure that can control the resonant frequencies of 2.4
GHz and 5 GHz dual band through simple design parameters. We fabricated the frequency-selective surface by screen printing using
conductive ink on a thin transparent film and confirmed its performance by measurement. We analyzed the attenuation performance
of the unnecessary signal from the outside when the frequency-selective structure designed using the software to analyze the pro-
pagation environment performance is applied to the building. To verify the analytical results, the signal strength of the indoor environ-
ment was measured by applying the frequency-selective film fabricated on the inner wall of the actual building. The measurement
results show that the dual-band frequency-selective film has 29.4 dB and 15.94 dB attenuation performance in the 2.4 GHz and 5
GHz, respectively.
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Fig. 1. Geometry of proposed FSS and design parameters.
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Table 1. Electrical properties for building materials.

Outdoor | Indoor . Dual-band
Floor wall wall Window FSS
Material | Concrete | Concrete | Concrete | Glass FSS
Thickness(cm)| 50 30 23 0.3 0.01
Permittivity 10 7 24
- S11/821 S11/S21
Conductivity | 0.015 | 0.015 0
E 2. A5 QHet Abey
Table 2. Specifications for Tx/Rx antenna.
Type Sinusoid
Waveform P
Frequency(GHz) 1~6
Type Directional
Height(m) 13
Distance(m) 1
Antenna
Power(dBm) O(at Tx)
Gain(dBi) 5.0(at Tx), 19.0(at Rx)
VSWR 2.5(at Tx), 2.0(at Rx)
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