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Abstract: The authors have proposed a secure wireless link creation scheme based on a distributed transmis-
sion by providing multiple transmission routes to a destination. In this scheme, the transmitted information
is divided into pieces of “shared information” by a secret sharing method and separately sent to a destination
through different transmission routes with individually controlled antenna directivities. In this paper, the
authors propose a joint receiver beamforming in accordance with the transmitter antenna directivity for the
distributed transmission. Computer simulations clarify that the proposed scheme can enhance the degree of
spatial distribution of the transmission routes. Therefore the secrecy of the transmitted information is greatly
improved through the distributed transmission in wireless spaces including non-line-of sight environment from
the sender.
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Fig. 1 Realized image of the distributed transmission.
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Fig. 2 Realized image of the distributed transmission with

joint transmitter-receiver beamforming.
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Fig. 4 Effective path selection procedure.
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Fig. 8 Receiver directivity.
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6m
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Fig. 9 Propagation model 1.
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Table 1 Propagation gain and angle of departure of effective

path selected between source and destination nodes.

Path number | £ 1 g2 g3 g4 g5 g6
Gain (dB) 0 —-9.5 | —11.0 | —=16.1 | —=19.1 | —20.5
AOD (deg.) |327.3| 56.3 | 199.1 | 141.2 | 24.5 | 289.7
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Fig. 10 Spatial distribution of the transmission route formed

around path 2.
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Fig. 11 Spatial distribution of the transmission route with

joint transmitter-receiver beamforming.
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Fig. 12 Information-leaked area of the original information.
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Fig. 13 Propagation model II.
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Table 2 Propagation gain and angle of departure of effective

path selected between source and destination nodes.

Path number g1 g2
Gain (dB) 0 -1.8
AOD (deg.) | 26.2 | 304.7
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Fig. 14 Spatial distribution of the transmission route with

transmitter beamforming.
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Fig. 15 Spatial distribution of the transmission route with

joint transmitter-receiver beamforming.
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Fig. 16 Information-leaked area of the original information.
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