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JMN IRFLESS sensor networks (WANS) con-
FY sist of ¢ hawrge mmount of small and
cheap sensor devices (Fig. 13 These devices
are eguipped with a seasor (for sampling theiy
envivonment) ad a strple radio {for commu-
pication with other sevsor nodes)

Wircless sensor netwarks are typicafly wsed
for environmeiaf mosttonng. bome auiorna-
ton or b & warning system for natural disas-
ters §1]. Due to the low cost of seasor nodes,
even large areas can have many BEasure prints.
Thus, it is possible to get a very accurate view
of the memsared area.

a typical sensar tode

Hesides monitoring applications, WENs ure
also usest $or seireless building automaiion: a
biiiding is equipped with many differcat types
of sensar podes so thar different parameters
fike remperature, sun Hyhl and humidity cas be
measwred. This information can be expleited
o optinyze the energy manggement, o can ?.
usedd to detest entergency siuations (Fig. 2
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Froure 2. Wireless sensor networks can be used for
the auroniation of buildings oy remote areas.

MODULAR APPROACH

To keep the cost of sensor nodes cheap, the
capabilities of sensor nodes wre Very fimited'.
Thus. the software that can be installed on a
sensor node is also very limited.

To cosumunicite with neighboring nodes,
ach sensor node requires a protocol stack.
This protocol stack contains several layers,
whereby each layer fullills several prede-
sermined communication functions (Fig. 3a).
However, this protocel stack is too complex o
be programmed on sensor nodes.

Tt is better to let each node support only the
functions which are absolutely required for this
tvpe of node. Therefore, we have defined an
architecture where functiopality is divided in
modules {Fig. 3b) {2]. Network developers are
free to divide these modules over the nodes as
they see fit.

1 Available memory of « typical sensor pode: 48k
ROM and 10K RAM.
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Figare 3. a) Traditionad protoced stacks several hay-
ers with predefined functions. by Maodular wehi-
tecture: veveral raodules implementing differa
functions,

A, Supporting hesersgensans aepverts

When 2 WEN is wsed for wirelens butlding
antomation, many differcnt sensor nodes we
required: light switches, fire detectors, venti-
lation controflers, eic. Al these sensor suxdes
have diverging characteristics.

A modudar approsch can be vsed 1o support
these hererageneous nerworks [3] Based on
their capabiliies, we could c.g. dufine 3 fypes
of nodes: fighnveight nodes, advanced node:
and computing nodes {Table 1)

Type node ‘Tymeatty used for

Capadilives

Lightweight |} Light switches; tempn sepsrs ¥y Rate
Advanced Light bulbs; smohe duectors iusdted
Computing || Heating and veriilation contred PBhe

Table 1. Different types of nodes ssed i wirsle
building automation

Depending on the capabilitics of the nedes,
more or less modaies {“functions”} are sdded.

s & lightweight node comtaing only o dat
gathering module {which is ssquired fo sonse
information from the envivonment) and 2 MAL
module (which s msponsible for wansmitling
information to neighboring nodes).

s An advanced node alse contalms a youting
module, which can forward information & 2
central processing PC. Advanced nodes van
also check i 2 packes is recetved without seron
{ervor correction module).

» & computing axde can make intelligent ﬁwa‘
cisions based on the roepived muasvrviaents
Computing nodes can also adinst the wo ,Wmﬁx.
Qo8 parameters in the network,
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