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Path Loss of Radio Propagation in an Aircraft Cabin

Wen-Chung Liu, Kuang-Yang Chou, and Chao-Ming Wu
Department of Aeronautical Engineering, Graduate Institute of Aeronautical and Electronic Engineering
National Formosa University, Yunlin 632, Taiwan, R.O.C.

Abstract— Presently, there is much interest in studying characteristics of wave propagation
for a modern aircraft since a large number of navigation, data, and communication systems
are usually applied to such aircrafts. Considering use of the personal mobile devices in the
modern aircraft is feasible and thus the electromagnetic coupling effect between the personal
mobile system and the avionic system has to be avoided. The problem of how to determine
the path loss from a personal mobile device radiating in the cabin with a number of passengers
becomes important and therefore, the purpose of this research is to establish a numerical model
for precisely analyzing the path loss caused from the transmitter inside an aircraft cabin to
exterior fuselage antenna. The electromagnetic software CST, base on finite-difference time-
domain (FDTD), was applied for the required calculation. An electromagnetic model based on
a small civil aircraft T39-A and the passengers was then built for theoretical analysis (Fig. 1).
The simulated results of electromagnetic signal loss caused from the location of in-cabin antenna
and the passengers when the signal, which operates at around 330 MHz, is transmitted from the
antennas situated at the seats in cabin to that situated at the exterior fuselage are presented and
discussed. The result shows that exist of the passengers significantly affects wave propagation in
the cabin. In addition, to verify the simulation results obtained from the developed simulation
model, measurement achieved from the real aircraft platform has also been set up and done.
Finally, comparison between simulation and measurement has also been examined.

Outside fuselage antenna location
@ Inside cabin ansenna location

Figure 1: Numerical model of the aircraft and passengers.
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