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Optimizing the Electromagnetic Environment
at Tension Membrane Structured Drone Test Sites
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Abstract

The growing use of drones highlights the need for a reliable test site for electromagnetic and reliability evaluations. Tension
membrane structures are popular for their low cost and large space, but their analysis of the electromagnetic environment, particularly
GPS signals, is limited. This paper addresses the problem of weak GPS signals by analyzing the material properties of the tension
membrane structure and confirming it through measurements. Electromagnetic simulation was then used to determine the optimal location
of the GPS repeater and improve the electromagnetic environment. This process was verified through measurement.
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Fig. 1. The internal structure of tension membrane structured
test site.
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Fig. 2. Ceiling structure of tension membrane structured
test site.



22 ©M8t 9 Cix|e] x| S4

=

RA, damel AR £ % W 54S $45]
981 18 33 2 ARE Z4 BAL Al A
o £3} 9 Wi B4 F4L A8 qe

GHz~10 GHzol i3l Q3 stgiom, e AR BAe
oA WA St 3-89 JTS F017] 98l 45 cmx45 em
g FHE A7NE 2 FA 9E ARSI WA S
Aol B4H Ao] Lol thall short, open, load, thru (SOLT)
AHRE o] &ste] A|BYo)dS A3t o] ¢ wlA
ool ti sk A SAS AYsty, 1 AHE a5
of tgt vALEA =

A Z4 Ao vaste ddete] f5o mE g A
AR £4& IO o) iAoM) T ot

Reflection | Transmission
RX (-
: im t | ™ im im RX
- *W45em | | Em - i - |
L I ‘ |

Vector Metwork * Vector Network *
Analyzer Analyzer

J8 3. WA W 2 3 54 SRASTE 34)

Fig. 3. Measurement setup of tension membrane reflection
and transmission characteristics (free-space measure-
ment).
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Fig. 10. Measurement setup for GPS signal strength inside
the test site.
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Table 1. Antenna setup for internal environment of the

test site.
TX Ant RX Ant
Antenna Circular patch Isotropic
Freq GPS L1 GPS L1
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Input power 10 dBm -
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Fig. 12. Simulation setup for internal electromagnetic environment of the test site with GPS repeater.
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