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Research activities in the area of wireless sensor networks have been multiplied in
recent years. Basically, these activities lay foundation in two parallel aspects that are almost
decoupled. On the one hand, they aim on basic theoretical developments so as to improve the
system efficiency with a goal of standardization. On the other hand, they also put an emphasis on
the practical and implementation aspects of the wireless sensor nodes and the overall integrated
system. These parallel activities are suitable for the developed countries where accessibility to
technological and economic infrastructures essential for commercial product development is beyond
comprehensible. Results from both theoretical and practical research can be readily put forth into
valuable industrial products as soon as enough knowledge in this field is obtained. For developing
countries, especially Thailand, however, this development approach may not be the most
appropriate measure as we lack needed resources and knowledge to compile these developments
into prototypes or commercial products. The emphasis on theoretical research alone cannot lead to
a commercial product in Thailand since our industrial sector does not have enough human
resources to convert theoretical knowledge into industrial know-how. Although this type of
development could enable us to receive international recognition, it can only result in a new product
for developed country. On the other hand, if we focus our research on the practical implementation
level only, we will not be able to efficiently create new knowledge and technologies. Although these
types of research activities may result in commercial products, we cannot be a leader in developing
a new product since we cannot embark on the research when industrial standard has been issued.
In other words, we can only start after developed countries have done so.

With respect to the above perspective, the research in this project is primarily focused
on the development of complete wireless sensor nodes that is applicable for basic research units
while retaining an industrial quality. To achieve this goal, our aim is fourfold. First, we developed a
control unit using a microcontroller MSP430F 1611 as a main processor. TinyOS was chosen as the
main operating system. With this combination, the platform hares the essential characteristics of
those from the industry, while providing ample flexibility for basic research modification and testing
for our hardware development because of its low cost and high flexibility for further developments in
both hardware and software. The second part in our development is the interfacing unit that
connecting the control unit and the RF module. This unit separated the development of the control
unit from selected RF modules. In this project, we selected two RF modules that operates at 2.4
GHz and 433 MHz. The third Vand four parts are the RF amplifier and antenna units. Here, we
designed an RF amplifier that amplifies only the transmitted signals when it operates and allows
both received and transmitted signals to pass through the circuit when it does not. Three antennas
with three Iwanlsiodus were designed. These Twanlsiwtus are linear, left circular and right
circular. When connecting all units together, we found that the wireless sensor nodes can

functioned as designed.





