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Abstract: Due to the prevalence of sensors such as security cameras or environmental sensors, sensor data
stream delivery which means delivering the sensor data every cyclic collection attracts great attention. For
sensor data stream delivery, various methods to distribute communication loads in the case of delivering the
same sensor data streams to multiple clients have been studied. Some methods which are considered in the
case of delivering the sensor data stream that have different data collection cycles are proposed. Although
these methods did not evaluate the system performance of distribution delay, jitter, etc. In this paper, we
evaluated the Peer-to-Peer streaming system using the PIAX test bed which NICT provides.
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Fig. 1 Assumed model.
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Table 1 An example of sensor data collection.

Time 0 1 2 3 4 5 6
Dy (Cycle=1)) | O O O O O O O
Dy (Cycle=2) | O O O O
D3 (Cycle=2) | O @) O O
Dy (Cycle=3) | O O O
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Fig. 2 The delivery route in the LCF method.
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Fig. 3 The delivery route in the LLF method.
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Fig. 4 Structure of sensor data stream delivery system.
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Fig. 6 Sequence of creating and dispatching a delivery route

with discoverying by a SensorAgent.
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Sensor Receiver

¢ : notifyData (data, streamid)

Receiver

¢ : notifyData (data, streamid)

o

: notifyData (data , streamid)

o

: notifyData (data , streamid)

c : notifyData (data , streamid)

©

: notifyData (data , streamid)

: notifyData (data , streamid)

o

c : notifyData (data , streamid)

7 BEY—T A

Fig. 7 Sequence of delivering a sensor data stream.

SensorAgent

(ReceiverAgent)

8 SensorAgent
Fig. 8 SensorAgent.

ReceiverAgent

QO

ReceiverAgent

=0 O

SensorAgent
ReceiverAgent

T BRIEER
B5/\vI7

F7IVr—>ay

9 ReceiverAgent
Fig. 9 ReceiverAgent.
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(c) GROUP

Fig. 10 CPU concumption of the sensor data source.
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Table 2 Assigned node for evaluation.

Node o 1 2 3 4 5 6 7 8 9 10

Region | K K K K K K O S S O S
K:TWwizAZ, O: K0, S ALiE
F 3 FHHICHVZUERH OF 24T
Table 3 Assigned collection cycle for evaluation.
Node 1 2 3 4 6 7 8 9 10
SEQ 1 2 3 4 6 7 8 9 10
X2 1 2 4 8 16 32 64 128 256 512
GROUP |1 1 1 1 2 2 2 3 3 3
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THEHE KT
SEIC W A MERR4IE, DIRECT, LCF, LLF @ 3
M5, DIRECT &, BMETL/ — R L &RER, — F
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Fig. 11 Transmission complete rate.
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Fig. 12 Fairness Index by the number of sensor data.
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Fig. 13 Fairness Index by CPU consumption.
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4.3.2 Fairness Index
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Fig. 14 Average delay of delivery (Keihanna region).
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Fig. 15 Average delay of delivery (3 regions).
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Fig. 16 Average time of jitter (Keihanna region).
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Fig. 17 Average time of jitter (3 regions).
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Fig. 18 Comparison of the number of transmitting/receiving
sensor data and CPU load (LCF, GROUP).
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