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P y Receiver : (X, Y)
) \ / If the direction that the robot lastly moved is
0y ¢ if es| = = |yt
forward the packet
dd, cif (x-s)== —(y-t)ory==t
forward the packet
d,,dg © if (x-s) == (y-t)ory==t
forward the packet
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Void travel (int n, const number W[ ], minlength, Energy(R) )

/* n: the number of nodes ( including Home )
WI[] : adjacency matrix
R: the location of Robot
V: set of all the nodes ( including Home and R )
U=all subsets of V which includes Home
D[vi][A] =length of a shortest path from v; to v,
passing through each vertex in A exactly once
7 Energy(R): the energy of Robot at R
8 ¥
9 index i, j, k
10 number D[1..n][subset of V-{R}]
11 for (i=2;i<=n,i++)
12 D[i][¢]=WI[i][1]
13 for (k=1;k<=n-1;k++)
14 for (all subset A = V-{R} containing k vertices)

AN N AW =

15 for (i such that i#R and v, is not in A)
16 {
17 D[iJ[Al=minimum( W[i][jT+DGI[A-{v;}])
jiVieA

18 }
19 minlength=minimum(D[j][V-R-Home])

jeAj#R
20 if (Energy(R) <= minlength*— ¥ > jedg#r fioehg §)
21 {

22 minlength=minimum(D[j][V-R])
23 if (Energy(R) <= minlength*— ¥ g »r i g £)

24 {
25 for (k= n-1;k>=1;k--)
26 for (all subset A < U-{R} containing k-1 vertices)
27 if (Energy(R) >= minlength *- ¥ = gedgeri-eng §)
28 {
29 minlength=minimum(D[j][V-R])
30 break
31 }
32 }
33}
}
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Input : repair path(vg, vy,..., Vo.1), Vo =location of robot

1 if( obstacle flag=true)

2

3 transmit a probe packet to simulate the repair path

4 simulate energy = Energy(R)

5 i=0

6 for(i=0 ; temp <0 ; i++)

7 {

8 simulate_energy = simulate_energy — energy of v; to vi+1
9 temp = simulate_energy — energy of v, to Home
10 }

11 insert Home behind v;

12 repair path = vg, vy,..., vi, Home, Visq,..., Vo1

13 }
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By F;I l"‘:f[ * %’ﬁ@ e I%é[' A9 Fo B B g v %F*U 1* (Obstacle-Free Deployment
Mechanism) == F:‘:T‘E'[ |ﬁ\' iy [ 143 (Power-Conservation Repair Mechanism) » Z I’Fﬁ}{:“]’%?
[2]C: ”‘ﬁ?ﬁg CED)FI’?F%?W URFEAR N R IR T e e 1&IFﬂj~§QF‘F¢ﬁ%¢ putbLER-
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A WERRY

Parameter Value
Communication range 40m

Sensing range 20m

Packet transmission cost 0.0751/s
Packet reception cost 0.0301/s

Idle cost 0.025]/s
Maximum energy consumption in 324)/hr

motes

Total initial energy 32400J (100hr)
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