
 Starting from the postdoc research project’s requirements, and based on the previous ex-
perience with similar types of monitoring systems, it was easily to design the architecture of 
the new system/framework, for monitoring the indoor ambient conditions. We followed the idea 
that the system had to have a general structure, to be easily implementable, easily reconfig-
urable and the cost of the hardware part to be as low as possible. 
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 Nowadays the monitoring processes 
have become more and more important for 
research activities, but also for real life ap-
plications. With the ability to measure the 
values of some parameters, it exists also 
the possibility to control their evolution. 

The advantages of wireless communica-
tion are significant (e.g. mobility, easy im-
plementing, simple) but it implies oth-
er constraints to be resolved (e.g. power 
supply, distance of communication, la-
tency, data loss and data transfer rate).
 
The Wireless Sensor Networks domain (WSN) is 
studied by researchers by many years, many 
possible solutions have been determined and 
many optimizations have been done, but even 
so there are just a few real life applications im-
plemented, because of  the high price of the 
components (network node’s devices) and 
the character not quite general of the devices.

WSN

Introduction

   
 A WSN is formed by multiple devic-
es (nodes) and into a network it could ex-
ist only one coordinator node, with the role 
to initialize and maintain the network. 
The leaf nodes from the tree topology 
(see figure below) are represented by the 
end nodes, which usually are complex bat-
tery-powered devices, including sensors. 
Since they are battery-powered the ener-
gy consumption has to be limited and low.

 The tree topology model for a Wireless Sensor Network

The main aspects analyzed at an end node: 
- power consumption: the device uses pow-
er provided by a battery with a limited ca-
pacity.
- radio signal: the radio module’s proper-
ties affect the consumption of energy. 
- latency: usually, a longer latency is pref-
erable than data loss.
- physical dimensions: the visual aspect of a 
node is sometimes important. 
- modularity: it supposes that each func-
tional part of the device is separated.

Modular (layered) architecture for a network node

Conclusions
 The solution (framework) proposed has 
been designed into a general format. At the 
designing stage of the solution we tried and 
succeded to ensure low cost, low energy con-
sumption, modularity of the devices and easy 
maintenance.
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 The end node is the most important and 
complex component of a WSN. Its struc-
ture includes: a processing unit, a wireless 
communication unit, a power supply unit 
and a sensing/acting unit. Since it is battery-
powered, one of the most important con-
straints refers to the energy consumption.  

For implementing the end node a long research 
work and many tests have been done. The re-
sult obtained supposes to construct the device 
using a Seeeduino Stalker v2 as main board and a 
XBee Series 2 module for radio communication.

Component Price
Seeeduino Stalker v2.1 27.50 $
XBee 2mW wire antenna 23.35 $
Lithium Ion polymer batter 1000mAh 6.50 $
TOTAL: 57.35 $

The cost of implementing the end node in base format

The Seeeduino Stalker v2 board is de-
signed especially for WSNs, implement-
ing the most important functionalities nec-
essary for such type of network’s devices.

 

Seeeduino Stalker v2.1

The Series 2 of XBee supports ZigBee proto-
col, allowing implementing, with minimum 
required configuration, complex mesh net-
works. The communication between the XBee 
module and the main platform, at which it is 
attached, is done using serial protocol (RS232).

XBee Series 2 wire antenna         
The XBee modules are 
available in different con-
figurations. A common 
type, useful for the most 
indoor monitoring appli-
cations, uses a wired an-
tenna and has 2mW radio 
power. The current con-
sumption at transmitting and receiving oper-
ations is about 40mA, not small enough for a 
battery-powered device, and for this reason it 
is important to use the radio communication 
only when it is absolutely necessary. It is es-
sential to put the module in sleep mode, when 
it is not used, for lowest power consumption. 

   
 The end node’s platform is fully functional, 
but it doesn’t allow, at this stage, to interact with 
the exterior environment for collecting infor-
mation or action other equipment. For being 
able to do this it is necessary to add specialized 
extension shields to the Seeeduino main board.

To ensure the general character of the solu-
tion it was decided that the extension shields 
should have also a general format. It has been 
defined a base format of the shield which 
implements all mandatory functionalities. 
Starting from the base format, the developer 
could complete it with sensors and actuators 
according to the application requirements.

Extension shield pins configuration

Until now we have designed and devel-
oped 3 types of extension shields, nec-
essary for our research work and for fu-
ture implementations of the system:

- SHT11/SHT71 shield: it allows mon-
itoring the environment tempera-
ture, relative humidity and dew point. 
- thermistor shield: it was de-
signed for monitoring the tempera-
ture on different types of surfaces.
- actuators shield: it includes 2 relays which 
could be used to control on/off the power 
of different external electrical equipment.

Seeeduino Stalker v2 with SHT11 shield attached

 The hardware part of a system would 
be nothing without a proper configura-
tion and software applications which 
to ensure its correct functionality. 
Inside our system there are 5 im-
portant software applications:

- bootloader application for the end nodes;
- firmware application for the end nodes;
- Server application for processing and 
storing the data;
- Driver application which allows to con-
figure and communicate (information ex-
change) with the WSN;
- Client application for view information 
about the system and the recorded meas-
urements.

 Bootloader application - Seeeduino-
boot v0.2 permits to remotely update the 
firmware application of an end node, very 
usefull when are bugs to be corrected or 
just new functionalities have to be added.

 Firmware application - The firmware ap-
plication has the role to ensure all the function-
alities necessary for the device: initialize the 
extension pins, set output signals (digital), get 
input signals (analog and digital), get/set date 
and time, read from or write to SD card (long 
term storage), pack and unpack the telegrams 
exchanged on the wireless communication, etc.

The main steps of the bootloader and firmware applications

 Server application - The Server appli-
cation is the central component of the soft-
ware section. The application creates the 
link between the other applications from 
the system and the database, having role for 
storing properly the information received 
and process it according to the requests. 
 
 Driver application - The Driver applica-
tion is the most complex of all software ap-
plications from the system. It includes all 
the necessary functionalities to communi-
cate with the WSN’s nodes and the ability to 
configure the network nodes independently.

 
 PostDoc research project:
 http://wlba.wordpress.com
 
 Seeeduinoboot v0.2: 
 http://code.google.com/p/seeeduinoboot


