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Abstract

In this paper, we propose an optimal placement of sensor nodes with 2.4GHz wireless channel characteristics. The
proposed method determines optimal transmission range based on log—normal path loss model, and optimal number of
sensor nodes calculating the density of sensor nodes. For the lossless data transmission, we search the optimal locations
with self-organizing feature maps(SOM) using transmission range, and number of sensor nodes. We demonstrate that
optimal transmission range is 20m, and optimal number of sensor nodes is 8. We performed simulations on the searching
for optimal locations and confirmed the link condition of sensor nodes.

Keywords : Wireless sensor network, Optimal placement, Self-organizing feature maps,
Log-normal path loss model
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E 1. TIPSOCM StESof ARk

Table 1. TIPS0CM Hardware specifications.
Item Description

Processor TI MSP430, 16bit RISC, 8MHz
Memory 256KB Program Flash

oS TinyOS

Radio Chipcon CC2420 2.4GHz

Data Rate 250Kbps

Sensor Temperature, Humidity and Light
Network Multi-hop & Ad-hoc

Interface USB(UART)

Size 68x29mm

Power 30733V

Range 70m in lab

PL-E path loss®]3, n< path loss exponent® 7
2] FA71eF A7) Abele] AR g7t Z7bgel uhet
drht w2l FrhsheA g dedls FdExoth 4,&
71& A (reference distance)o]t}.
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Fig. 2. Measurement of received power.
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