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Affect of Channel Interference Reduction in the Short Distance Wireless
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Communication by Using Frequency Hopping

TAKESHI NAKAYAT and AKIHIKO SUGIURA'

We propose the method to reduce radio frequency interference about Bluetooth, a short
distance wireless technology. The Bluetooth channels between different piconets are asyn-
chronous frequency hopping. Therefore, effects of channel interference are stronger than
synchronous frequency hopping. For this reason, we try to change from asynchronous state to
synchronous state on transmit radio wave for channel interference reduction. In this article,
we evaluate the spectral efficiency on asynchronous and synchronous frequency hopping. And
we examine the damage that the gap quantity caused by semi-synchronous inflicts on a spec-
tral efficiency. A semi-synchronous is occurred by an application of proposal method. As a
result, we confirmed that the proposal method is effective for channel interference reduction.
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Fig.2 Synchronous frequency hopping system and
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Fig.3 Universal timing synchronization system.
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Table 1 The simulation model.
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Fig.4 Arrangement of the transmitter and receiver.
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Fig.6 Average hopping channel collision rate with bit
length of sequence code.
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Fig.7 Average hopping channel collision rate with

number of piconets.
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Table 4 Improvement of average collision rate of
hopping channel (number of piconets: 2).

Number of time-slot
(interference)
oo 1 3 5
1/2 | 3/4 5/6
Number of time-slot | 3 | 3/4 | 1/2 3/4
(Target) 5| 5/6 | 5/6 1/2
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Table 5 Average throughput (number of piconets: 10,
symmetric).

Maximum | Asynchronous | Synchronous

(kbps) (kbps) (kbps)
DM1 108.8 81.2 95.0
DH1 172.8 129.0 150.9
DM3 258.1 192.7 225.4
DH3 390.4 291.5 340.9
DM5 286.7 214.1 250.4
DH5 433.9 323.9 378.9
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Table 6 Experimental condition.

Number of the
transmission and

reception station

- Two (use for the measurement
of spectral efficiency)
- Two (use for the channel

interference source)

Spread modulation | Frequency Hopping

(79 channels hopping)

Noise - Environmental noise

- A signal from the other
station (interference from

oo other piconets)

DH1, DH5 (Target)

DH1 (Interference)

Packet type
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Fig.15 Implementation method of synchronization gap
with an actual machine.
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Fig.16 Packet error performance in environmental noise
(DH1).
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Fig. 17 Packet error performance in channel interference
(DH1).
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