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A Study On The Optimum Node Deployment
In The Wireless Sensor Network System
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Abstract
One of the fundamental problems in wireless sensor networks is the efficient deployment of sensor nodes. The
Fuzzy C-Means(FCM) clustering algorithm is proposed to determine the optimum location and minimum number
of sensor nodes for the specific application space. We performed a simulation and a experiment using two
rectangular and one L shape area. We found the minimum number of sensor nodes for the complete coverage of
modeled area, and discovered the optimum location of each nodes. The real deploy experiment using sensor nodes
shows the 94.6%, 92.2% and 95.7% error free communication rate respectively.
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1 Outline drawing of the wireless sensor network
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8 7 6 7 85.8% | 100%
9 8 8 8 100% | 100%
10 9 9 9 100% | 100%
11 10 10 10 100% | 100%
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7 6 0 1 0% 16.7%
8 7 1 2 14.3% | 28.8%
9 8 1 3 12.5% | 37.5%
10 9 1 3 11.1% | 33.3%
11 10 1 5 10% 50%
12 11 4 7 36.3% | 63.6%
13 12 8 10 | 66.6% | 83.3%
14 13 10 12 | 76.9% | 92.3%
15 14 14 14 100% | 100%
16 15 15 15 100% | 100%
17 16 16 16 100% | 100%
18 17 17 17 100% | 100%
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Data Rate 38Kbaud
Sensor Temperature, Humidity, Light
Voltage 3.073.3V
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Table 5. Experiment result (7=3m)
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e~ | Receive data g ‘1;
& 4|/ Total data ]gaﬂ o1 g
min | max
5 05000 | 0% | 0% | 0%
6 482/6000 | 20% | 60% | 803%
7| 2761/7000 | 50% | 833% | 394%
8 | 6274/8000 | 85.7% | 100% | 784%
9 | 8516/9000 | 100% | 100% | 94.6%
10| 9684/10000 | 100% | 100% | 96.8%
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Table 6. Expen'ment result (r=12m)
b A% A3 (r=12m)
s el g
212 | Receive data !
He 4 | / Total data o2 | g
T min | max
3 0/3000 0% 0% 0%
4 241/4000 0% |33.3% 6.0%
5 1752/5000 50% | 75% 35.0%
6 2154/6000 40% | 80% 35.9%
7 2658/7000 50% |66.7% | 38.0%
8 5714/3000 85.8% | 100% 71.4%
9 8297/9000 100% | 100% 92.2%
10 9468/10000 100% | 100% 94.7%
11 10748/11000 | 100% | 100% 97.7%
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3 T otal data min max = %
10 215/10000 11.1% | 33.3% 2.2%
11 399/11000 10% 50% 3.6%
12 1253/12000 | 36.3% | 63.6% | 10.4%
13 8514/13000 | 66.6% | 83.3% | 65.5%
14 12092/14000 | 76.9% | 92.3% | 86.4%
15 14349/15000 | 100% | 100% | 95.7%
16 15416/16000 | 100% | 100% | 96.4%
17 16464/17000 | 100% | 100% | 96.9%
18 17400/18000 | 100% | 100% | 96.7%
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