A Study on Energy-Efficient Routing Protocol
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Abstract

WSN(Wireless  Sensor Network), which is fundamental
technology for ubiquitous computing, 1s more restricted in
resource such as battery than mobile ad-hoc network and most
of working area can’t be approached by the operators. Thus,
efficient consumption of energy at each node is the most
important field of research for WSN.

Previous routing protocols for WSN haven’t completed to
accommodate its features. Especially, big profit in energy
consumption, global ID problem, etc. are expected when position
coordinate is used, but there are rare protocols using it actively.
In case of GEAR(Geographical Energy-Aware Routing), which
represent protocol using position coordinate, don’t expose feature
of WSN because it was designed only for forwarding query
messages and supposed fixed network environment.

Proposed routing protocol in this paper defines direction of
data, which route packet from each nodes to sink, based on
position coordinate of both each node and sink. It hasn’t global
ID because of location-aware and data—centric routing, and
prevent unnecessary consumption of energy by forwarding packet

along direction.
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// interest

type=wheeled vehicle // detect vehicle location
interval=10 // send event every 10 ms
duration=10 // for the next 10 s
rect=[-100,100,200,400] // from sensors within rectangle
// event

type=wheeled vehicle // type of vehicle seen
instance=truck // instance of this type
location=[125,220] // node location
intensity=0.6 // signal amplitude measure
confidence=0.85 // confidence in the match
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<Fig. 2-2> Example of Interest and Event Message
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<E 3-1> WMaF(5) TIP 50CM o] 2
<Table 3-1> Specification of Maxfor Inc. TIP 50CM

Processor 16bit RISC, 8MHz(MSP430)
Memory 256KB Program Flash
Operating System TinyOS

Multi-Channel Radio 2.4GHz

Data Rate 250Kbps

Sensor Temperature, Humidity and Light
Netw ork Multi Hop and Ad-Hoc
Interface USB(UART)

Size 68x29mm

Pow er 3.0-3.3V

Range 70m in Lab.
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AE <29 3-3>3 7}

/| EEE Fo ¢els

void TestSenderApp: :DirectionDef() {
bool up = down = left = right = false:
float subtraction_x = x - xp:

float subtraction.y = y - yp;

if (subtraction_x) {

right = true:;

if (subtraction.y) up = true:

else if(subtraction_y < 0) down = true:
}
else if(subtraction_x == 0) {

if (subtraction_y) up = true:

else if(subtracion_y < 0) down = true;
}
else {

left = true;

if (subtraction_y) up = true:

else if(subtraction_y < 0) down = true:

}

<adg 3-3> C++2 YEd WEgAd Ao dugsE
<Fig. 3-3> Direction Definition Algorithm in C++
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// Hello Packet's Format
class HelloPacket {
public:
HelloPacket():
void setPID(char pid):
void setHL(float x, float y):
void setRL(float x, float y):
void setDir(bool up_dn, bool rgt_1ft):
private:
char pid;
float hlx, hly:
float rlx, rly:
bool up, down, right, left:
Y

<Y 35> C++2 A a7 vl
<Fig. 3-5> Format for Hello Packet in C++

2 RS olgete HE F& AAst= dag 5 Hhello)

a
o
el
it
o,
2
S
=
re
o
o
an
=
_\}_11
<
5
0
=
g
=
e
[
o,
2
o
_l U
re

3o,

HL¥} Direction € X=9] gko] #kAlo] HFE3 H

)
X
©
ED
j}_ll
of

- 27 -



T 2 ~
B X = af- "
IR # o ML A B
— oji o —
T ob - ol g i o) o
o ¢ Nl g = o0 o gk of ) A= T
T - B 3] oy L e
T Y ™ ~ gy @ W e T = W w o "
T oo o gl = A A, = & T O
< ® : ! a £ & = @ b <
IS oV ow - B A e ®
oL R ° = o < AR G Aok
To oy ] s T & oo ™ B (S
Wl ER N H _ F o~ N o Y - o X
YoE W oy ™ < i = ok o O o))
LTS e 7 Fob 5 T SR
T T o o ° o Xoom of o} o w2
Mw mONW M T R ENA o LomF HOD
N TR R i ) T v oo s ¥ ok T
o % H o o ) g— Y | gl m WK " m
oy o o an = ) WW o - oF o
T owE H T "o L TR G o e
N 5 of- ol I < T N ~o
A i | e PR T e ) ° B K
F lﬂ ) _I Mﬂ X : IL o X — v
LU=l u W o = K\ v A w7 = T o
Wy ST LY e ) S oy E © < ol
g P o o F L ¢ )7 T I
< = TR ; 3 ™ T Ze =2
mama 4= 1xwwa%w TE R AN
e w RO AL L S N
P T W R b X g T N e 9 R~ I S )
oo I~ BT ow X o RO 4 &) -
N = B g T T e A O qox
T m P oW oo ¥ g% . wE i
= S = T A = oz T B Mﬁ_c kS W 5 (S Mm < o
o~ : e AT a o ¥ e £ iR ks = = oo
o0 ° W) T 11 E_ BN —) 5 ME o ,ul o = ol ,UI
~ o . A = A = 2 ° T W
o < ) A o N i bl W
o) : _
© oF o ok M LT
O :ﬂ i Njm o
= W ™

- 28 -



| x-X|==|y-Yy|

<29 3-6> ¥ upol 243 EUS W WIFAY 2A

<Fig. 3-6> Setting Direction when Variable up is True
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