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A Fuzzy Routing Protocol for Wireless Sensor Network
ByongKwon Lee" - Joongnam Jeon™

ABSTRACT

Distributing the routing path over the entire network is an important factor to maintain the lifetime of wireless sensor network as long
as possible. This paper proposes a fuzzy routing protocol that decides a routing path based on the fuzzy control rules. The fuzzy controller
receives the energy values, distances, and hop counts of possible route paths as input, and the inference engine produces the contribution
factors for each of route paths. The route path with the largest contribution factor is elected as the final routing path. The nodes
contained in the routing path reduce their energy after transmitting a data packet so as to prevent the same route path from being
selected repeatedly. It makes the network traffic spreaded over the network resulting longer network lifetime.

The computer simulations on TinyOS have shown that the fuzzy routing protocol is more energy efficient and has longer network
lifetime compared to the existing routing protocols.
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void fuzzy edh{int e, int d, int h) {
fuzzyCalc (IWIDTH - e, FE);
fuzzylalcid, FD);
fuzzylalcih, FH);
1
void fuzzyCalc(int x, int *f) {
inti, region
for (1=0; i<NO_IRULES; i++) |
recion = x/IW - i;
switch (region) {

Il

case -1:f[1]
case 0:f[1i]
default: £[i] = 0;

i

break;

THETGHT*x/IW - (i-1)*IHEIGHT; break;
-THETIGHT*x/IW + (i+1)*IHEIGHT; break;

(23 33) A FE MAX At
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void fuzzy min() { (L
intWx=0, W=0, G=0; (2)
for (x=0; x<OWIDTH; x++) FZ[x] = 0; (3)
for (x=0; x<NO_IRULES; x++) (4)

for (y=0; y<NO_IRULES; y++) (5)

for (z=0; z<NO_IRULES; z++) { (6]

min=MIN(FE[x], FD[y]l, FH[z]) (7)

i (min > 0) e

¢ = IRULE_TABLE[x] [y][z]; (9)

integrate(c, min); (10)

) (11)

} (12)

for (x=0; x< OWIDTH; x++) { (13)

if (FZ[x] != 0) { (14)

WX += FZ[x] * x; (15)

Wo+= F2[x]; (16)

} (17)

} (18)

G = WX / W; (19)

| (20)
(3% 34) HXFE MIN ¢t

MAX = 0; (1)

for (x=0; x<NO_IRULES; x++) (2)
for {y=0; y<NO_IRULES; y++) (3)

for {z=0; z<NO IRULES; z++) | (4)
min=MIN (FE{x], FD[y], FH[z]); (5)
if {(min > 0) { (6)

¢ = TRULE_TABLE[x][y]{z); (7)

if (min > MAX) { (8)

MAX = min; (9)

Rank = c; (10)

} (11)

} (12)

) (13)
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X=Y=172=0; (1)
for (x=1; x<NO IRULES; x++) { (2)
if (FE[X] < FE[x]) X = x; (3)
if (FD[Y] < FD[x]) Y = x; (4)
if (FH[Z] < FH[x]) Z = x; (9)

} (6)
Rank = TRULE TABLE[X][Y][Z]; {7)
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