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ABSTRACT

An Efficient Reconfigurable Hierarchical Routing

Protocol in Sensor Networks

KWON, HOON
Department of Computer Engineering
Graduate School

Jeju National University

Recently studies and technological developments are being actively carried
out on applying sensor networks using low-cost, low—power wireless sensors
to USNs (Ubiquitous Sensor Networks). Wireless sensor networks are
changing from fixed network environments to active networks capable of
generating various environments and rapid transformations, and in such
environments the ability to collect and deliver data between sensor nodes is
very important. Therefore, an autonomous, efficient network must be designed
to link the sensor nodes together.

USN wireless sensor networks differ in their various application needs and
levels, and performance is greatly affected by which routing protocol is
selected.

In fixed sensor network environments, routing protocols for wireless sensor
networks focus on the gathering and transmission of data to think nodes, so
this does not reflect active network environments. On the other hand, viewed
from the perspective of routing networks for self-organization within active
networks, or from the generation of delays in the process of establishing

paths, or from that of Hop routes, Ad-Hoc network routing protocols are



problematic because they cannot guarantee the most optimal paths. Therefore,
this research uses stratified routing methods that are simple and of low
difficulty in its experiments and performance tests on address assignments
and establishing routes for the purpose of reconstructing active sensor
networks. It suggests stratified routing protocols that can efficiently
restructure in the event of changes in sensor networks due to node
obstruction and environmental factors, and proved their practicality and
efficacy. To do this, it carried out comparative experiments with existing
studies.

The research also measured energy consumption per node and showed
reduction of energy use of 68.1% for GTR, 65.6% for ComHRP, and 4.4% for
CTR, and a comparison of average Hops by node according to route
establishment between all nodes evidenced a 21.44% efficiency rate. Therefore,
it is hoped that when applying the suggested methods to wireless sensor
network environments, efficient application may be achieved for the
construction of fixed and active networks based on stratified routing protocols

and searches bhetween nodes.
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UucC Ubiquitous Computing
USN Ubiquitous Sensor Networks
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(a) Interest propagation (b} Initial gradients setup (c) Data delivery along reinforced path
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AM_SYNCMSG
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AM_DATAMSG Raw data

AM_ACTIS_HelloMSG e E TS g R HAA
AM_ACTIS_As_ChildMSG | §-& #A21& FA4S 218 2 bA |4 %]
AM_ACTIS_As_AckMSG SEE 913 ACK AR
AM_ACTIS_As_FindMSG BE AAS AT A

struct _KHRoute

{
uintl6_t RealNodelD;
uint16_t RealParent;
uintl6_t SlavePID;
uintl6_t Orhan_chk;

uint16_t VirtualParent;
uint16_t Chid_num;
uint8_t KHCommand;
uint16_t data;

uintl6_t VirtualNodelD;
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HEH=S] 4 9 A=z AAS s 535 9t +3As A-ComlRP9
NesC Z =z 1398 K-moted] X® 3o Compile 3t L™, o= ¥ 36.o] e}
AT,

[root@ocalhost share]# make telosb
mkdir -p build/telosh

conpiling KHRouteC to a telosb binary
ncc -o build/telosb/main.exe -Os -O -DICSH_DATA_LENGTH=32 -ndisable-hwrul -fnes
c-separator=__ -Wall -Whadow -Wiesc-all -target=telosb -fnesc-cfile=huild/telos
b/app.c -board= -DDEFINED TOS5_AM GROUP=0x22 -DIDENT_PROGRANM NAME=\"KHRouteC\" -D
| DENT_USER_ID=\"root\" -DIDENT_HOSTNAME=\"localhost.local\" -DIDENT_USER HASH=0x
53b81074L -DIDENT_UNIX_TIME=0x4ce2a972L -DIDENT_UID_HASH=0x1ab3c52dL KHRouteC.n
c -lm
In file included from KHRouteC.nc:15
In component “KHRouteP'
KHRouteP.nc: In function 'FindParent'
KHRouteP.nc:273: warning: assignment makes integer from pointer without a cast
KHRouteP.nc: In function ‘SyncPakcetToChild':
KHRouteP.nc:308: warning: assignment makes integer from pointer without a cast
fopt/tinyos-2.x/tos/chips/cc2420/|pl /DumylplC.nc:39:2: warning: #warning "*** L
OW POVER COMMUNICATIONS DISABLED ****
KHRouteP.nc: In function 'KHRouteP__SyncPakcetToChild':
KHRouteP.nc:308: warning: assignment mekes integer from pointer without a cast
KHRouteP.nc: In function 'KHRouteP__FindParent’
KHRouteP.nc:273: warning: assignment makes integer from pointer without a cast

conpiled KHRouteC to build/telosbfmain.exe

16194 bytes in ROM
1240 bytes in RAM

nEp430-objcopy --output-target=ihex build/telosb/main.exe build/telosb/min.ihex

writing TOS inmge
[root@ ocalhost share]# I
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