International Journal of Soft Computing and Engineering (1JSCE)
ISSN: 2231-2307, Volume-3, Issue-4, September 2013

An Application of Wireless Sensor Networks in
Health Care Setting, Part 11

Zhibin Gui, Yongxiang Fan

£, Davice Manager g@@

Abstract— This paper and the following papers present an Hle dcton ien Help
application of wireless sensor networks (WSNSs)in health care HE @ =Ra
setting. The application involves building a reliable transmission () IDE ATAJATART controllsrs A
system to transmit physiological data from 1CU gateway to central =L Keyboards _

R R R . R R & Mice: and other painting devices

server wirelessly in hospitals. Due to the length of this project, this + B Network adapters
paper will include several parts, which are published separately. 2 @gherdewwf
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I. INTRODUCTION

[+ #% Pracessors

Wireless sensor networks play important role and have & 5C3L and RAID controlers
been studied extensively [1]-[42]. Following Part I, this part 2@ snd e o o conrokes
a s d o+ S OLOrage wolumes
of the whole paper mainly focuses on implementation. 2 éSvstemdevices
L[n\versal Serial Bus controllers “

Details of the experiment setups and implement steps are
presented in this part.

Figure 1 Check USB Serial Port Number
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Mote, respectively.
2). Inorder to avoid any unexpected influence, all the

experiment including free space and on-body test is done in

nmp="referencedCinterfacedefs
Ming—check.xml SendingMoteAppe.ne -1
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and lowest impacts. Inghotecine 1138: Larniny: B3It 1n"Miunens 2 of “Facket.getPasload’ malies in
3). The base station is connected to the work station T goincer withont z :‘z::z:: SR
through the programming board. It will receive packet and } he 2fon ot “Pacree cepasiond: manes in
read the information attached. oger, fron yoin KEE TBagloadiengen in SendingHoteG Fan out. but there
4). Check the port number of Mib520 board from ‘Device Ro coming Finction shecified, fon £he ratun Tuve

Manager’ in ‘My Computer’ shown as below. Need to check Figure 2 Check USB Serial Port Number

every time when connect it to the computer.

5) ) Open the RSSI vs PDR fOl_der_ and Complle the Ba?e ﬂEJ
station source code from Cygwin interface by keying in It qunent

‘make micaz’ (compile the program and check the errors). R e Sntaaen Fron maigiar’s ;‘.i{“i‘ﬂ“ﬁi““ # of *SendingfloteCsPacketsgotPayl
Then’ the System will process in Figure 4.1.2. ': C. 162 war :_ :" s gg“::;ﬁigﬁzdglg‘:‘l1§§r1|:liﬁgﬂntec$Packet$getPayl
6). Then the node_id should be assigned to 1 each time compiled SopdingfiotshppC to build/micas/main-exs

. . . . . . 2983 bytes in RAM ; ; ; s s 5
while installing the code by using the following command. o ohaeens Pt CangetThex bulld/micas mainxs i ldomicas natn: hes
N writing TOS image
(Note: ttyS’x’, where x=COM-2) : y

7) Change the transmission power in - b ldgl;inaz./nair:.sren build/micaz/main.srec.out—5 TOS_NODE_ID=5
‘ApplicationDefinitions.h’ in mote folder. Then repeat step 2 fop mdpeage ey T uba un_Puse_h-Bxd9 —dpart-ATnegal?l ——m_f
H upload if=buildsmicaz/nain.srec.out—5 —verify

ware Uer -8
Atmel AUR ATmegal2B is found.

to step 5 with other motes, make sure the sending mote is
assigned with specific node_id except 1 (1 is only for base — [steEEns
Station), Fuse High Byte set to Bxd?

[Fuse Extended Byte set to Bxff
rm —f build/micaz/main.exe.out-5 build/micaz/main.srec.out—5
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8).

Then, place them on 2 tripods separately.

Sending Mote Base Station

Figure 4 Base Station & Sending Mote

Then, turn on the base-station and sending mote, use the
command of ‘java net.tinyos.tools.PrintfClient -comm
seriall @COMS:micaz > tx3 50cm_1.txt” in Cygwin user
interface, the RSSI value per packet and total number of
packet received will be recorded and saved in .txt file. The
base station is fixed at one side of the chamber, for each
transmission power it starts with the farthest distance. The
sending mote is placed 250cm away from the base station.
Once powered on, the mote will send 1000 RSSI packets to
the base station.

9). The above experiment is conducted repeatedly with
different distance.

10. The main purpose is to determine the RSSI threshold
value for the power control strategy which will helps to save
the power supply and extend the battery usage.

2.2 RSSI vs PDR Chamber Free-Space Result Analysis

1). Link performance with different distance @
transmission power 3

Sending mote transmission power is pre-set to 3 and the
distance between two tripods is fixed at 100cm. The result is
attached at below.
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Figure 5 RSSI vs Time @Power 3, 100cm
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Figure 6 RSSI Probability Distribution @Power 3, 150cm

The packet delivery ration is 100 percentages. The link
performance is good, it can be seen that RSSI value is
changing between °-40° and ‘-39’ and majority of the RSSI
values are distributed at “-40°.

2) Now increase the distance between two tripods to 200cm.
The environment in chamber is clean, there will be no
multipath.
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Figure 7 RSSI vs Time @Power 3, 200cm
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Figure 8 RSSI Probability Distribution @Power 3, 200cm
Note: Majority of the RSSI values are distributed between
-44 and -45.

3) Decrease the distance between two tripods to 180cm and
start transmitting again, now the PDR value achieves to 98.9
percentages which is slightly higher than before.
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Figure 9 RSSI vs Time @Power 3, 180cm
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Figure 10 RSSI Probability Distribution @Power 3, 180cm
Note: Majority of the RSSI values are distributed between
-43 and -44.

In conclusion, for transmission power 3, the PDR value
can be higher than 95 percentages for RSSI value mainly
distributed at *-43’ and ‘-44°. As a result, the threshold RSSI
value is determined at ‘-43’ to keep the link transmission
quality. It means that when the RSSI value of specific packet
drop below °-43°, the mote will increase its transmission
power to a higher level which is pre-installed into the mote.

Link performance with different distance @ transmission
power 7: Sending mote transmission power is changed and
pre-set to 7, the distance between two tripods is fixed at
300cm. The result is attached at below.
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Figure 11 RSSI vs Time @Power 7, 300cm
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Figure 12 RSSI Probability Distribution @Power 7, 300cm
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From the results, it is clearly show that even the distance is
300cm, the PDR can still achieve to 100 percentages with
transmission power at 7. Hence, there is no need to test the
distance smaller than 300cm, it will definitely give the same
PDR. At TX7, the performance is good within a range of 3m.
Benchmarking of RSSI value at TX7 is not possible due to
the constraint of chamber space.

I1l. RSSIV.S. PDR ON-BODY RESULT ANALYSIS

The PDR on-body experiment result conducted in chamber
will be used as reference and the standard threshold value
will be determined based on the link performance. All the
Micaz motes should be wear properly on each specific
position on human body, basically there are 9 Micaz motes
functioning as sending mote and 1 as sink which is placed at
the right-hand side of waist. Each sending mote will be
placed on arm, head and ankle separately.

The transmission power of base-station can be any value
which will not affect the performance as receiver. It will
receive packet from other sending mote. By using the ‘printf’
function, the parent id, RSSI (radio signal strength
indication) and PDR (packet delivery ratio) can be displayed
from the cygwin interface. In terms of power saving purpose,
the most suitable transmission power for each specific
position can be chosen.

This part will present and evaluate the link performance for
each node. For every specific power level, node with PDR
higher than 95 percentages will be discussed. The main
purpose is to find the minimum transmission power that
needed for each specific position.

3.1. Performance of each link.

There are basically 10 links placed properly on human
body with different location. The main purpose is to test and
record the performance of each power level for all links by
calculating the packet delivery ration every time. The modal
should keeps standing at one corner in chamber. Due to the
chamber environment, the result can be considered accurate
and stable.

3.2 Node 5 to sink at transmission power 3.
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Figure 13. RSSI vs Time @Power 3
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Figure 14. RSSI Probability Distribution @Power 3

Node 5 is placed at the right elbow where is quite close to
sink. Both of the two antennas are almost parallel with each
other, the packet delivery ratio can achieve 100 percentages
easily even with the lowest transmission power. In
conclusion, this position can choose power index ‘3’. From
the figure above, the majority of the RSSI values are
distributed between -39 and -40 which is relatively high
enough to support good link performance. It can be assumed
that all other larger transmission power level will all achieve
100 percentages PDR. Node 6 to sink at transmission power
3.
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Figure 15. RSSI vs Time @Power 3
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Figure 16 RSSI Probability Distribution @Power 3

Node 6 is placed at right wrist, the link performance is
considered very good which result in a 100 percentages
packet delivery ratio. The situation is almost the same as
node 5, and packet RSSI value major distributed at -17 and
-18 where indicates an excellent link quality. But only these
two nodes can transmit to the sink successfully at power 3. It
seems power 3 is too small to support the transmission task
for the rest of the motes.
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IV. CONCLUSION

This part of the paper mainly focuses on implementation
issue. This part solved many unique problems. That is why
this part is very important. More results will be provided in
the following papers.
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