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Fig.1 Outline of electric field communication on the
surface of a car.
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Fig.3 Structure of transmitting and receiving elec-

trodes (left: transmitting electrode; right: re-
ceiving electrode).
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Table 1 Parameters of FDTD simulation.

Cell size 10 MHz :10 mm~2100 mm
2.4GHz :1 mm~17.5 mm
Time step 10 MHz : 18.34 ps
2.4GHz: 1.10ps
Analysis domain 10 MHz : 18.2mx16.8mx16.4m

2.4GHz : 6.15mx2.30mx2.98 m

Wave source Harmonic

Absorbing boundary condition | Perfectly matched layer(7 layers)

Height : 1400 mm | - Observation line of

Width : 1800 mm .
Length : 4200 mm electric field strength
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Fig.4 Comparison of analysis results by the FDTD
method and finite element method.
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Fig.5 Electric field distribution at 2.4 GHz.
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Fig.6 Electric field distribution at 10 MHz.
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Fig.7 Relative path loss versus hole diameter.
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Fig.10 Numerical human body models in a car.
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Fig.11 Arrangement of transmitting and receiving
electrodes/antennas in a car with human

body models.
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Table 2 Electrical constants of human body model.

Frequency | Relative permittivity | Conductivity [S/m]
10 MHz 106.63 0.43
2.4 GHz 35.75 1.18
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Fig. 13 Comparision of electric field distributions in
the presence of human bodies.
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Table 3 Comparison of path loss before and after impedance matching.

Without driver With driver
Tx 50Q | 4.69 + j5235.7Q 50 1.00 + j5260.2Q
Rx Open | 2.54 + j5208.4Q2 | Open | 0.28 + j5163.3Q2
Path loss [dB] | 86.94 76.43 97.40 92.30
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