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Structure-free and dynamic-adaptive data fusion
algorithm for wireless sensor networks

Y UE Jun, ZHANG Wei-ming, XIAO Wei-dong, TANG Da-quan, TANG Jiu-yang
(Science and Technology on I nformation Systems Engineer ng Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract: Researches on the problem that the existing data fusion algorithms couldn’t satisfy the new application re-
quirements, ie, frequent dynamic change of network and hi  demand with reliability of data communication, a struc-
ture-free and dynamic-adaptive data fusion algorithm was presented which divided the network into several grids, sensors
perform data communication according to grids and adopt many-to-many data communication manner, there was no need
for sensors to establish and maintain a structure. The results of simulation experiments show that this algorithm is able to
adapt the dynamic change of network and offer high reliable data communication while performs the task of data fusion.
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SFDA

SFDA
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1
2
3
(G _x,G_y) G x
Gy xy)
(gx- O_x) /By, &y- O_y)/Bj)
(12 (L/B,
L/B) (0,0)

(gBS_x- O_x)/Bj: &BS _y- O_y)/Bj)

@ (b) ©
2

[LB_X:RT_x,LB_y:RT_y]
LB.x RT x
LBy RT.y

1
(BS_G_x,BS_G_y)~

((BS_x- 0_x)/B],[(BS_y- O_y)/B));
If BS_G_x==(BS_x-0_x)/B or
BS G_y=(BS_y-0_vy)/B
If BS_ G_x==(BS_x-0_x)/B and
BS G_y=(BS_y-0_y)/B
[LB_x:RT _x,LB_y:RT _y]- [BS_G_x-1:
BS G _x+2BS_G_y-1:BS_G_y+2];
End if
If BS_ G_x!(BS_x-0_x)/B and
BS G_y=(BS_y-0_y)/B
[LB_x:RT _xLB_y:RT_y]- [BS_G_x-1:
BS G _x+1BS_G_y-1:BS_G_y+2];
End if
If BS_ G_x==(BS_x-0_x)/B and
BS G_yt(BS_y-0O_y)/B
[LB_x:RT _x,LB_y:RT_y]- [BS_G_x-1:
BS G _x+2,BS_G_y-1:BS_G_y+71];
End if
Else
[LB_x:RT_x,LB_y:RT_y]- [BS_G_x-1:
BS G _x+1BS_G_y-1:BS_G_y+7]];
End if

(G_x,G_y)
(A x,AY)
(N_Xx,N_y)
2
G _x-1;
While G_x< L/B do
G_y- 1;

While G_y< L/B do

If LB_x< G_x< RT_x and
LB_y< G_y< RT_y
(A_X,A_y)= (0,0);

End if

If G_x<LB_x and G_y<LB_y
(A_X,A_y)- (LB_x,LB_vy);

End if

If LB_x< G_x< RT_xand G_y<LB_y
(A_X,A_y)= (G_x,LB_vy);

End if

If G_x>RT_x and G_y<LB_y
(A_X,A_y)= (RT _x,LB _y);
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End if 3
If G_x<LB_x and LB_y< G_y<RT_y
(A_X,A_y)- (LB_x,G_vy);

End if NENEERERRREN:
If G_x>RT _x and - b.u;&‘! 7 Y !‘."*4
LB_y< G_y< RT_y
(A_X,A_y)=~ (RT_Xx,G_Yy); B e e B G B S
, =]
End |f g et ‘f* *\‘ EE = . -
If G_x<LB_x and G_y>RT _y
L = i ] S - -
(A_XA_y)~ (LB_X,RT _y): B K/ O O
End if LA L] ]y

If LB_x< G_x< RT_xand G_y>LB_y
(A_X,A_y)= (G_X,RT _vy);

End if

If G_x>RT_x and G_y>LB_y
(A_X,A_y)- (RT _x,RT _y);

End if
G_y- G_y+1,
End while
G _x- G_x+1;
End while
3
G_x-1;
While G_x< L/B do
G_y-1;
While G_y< L/B do
If A_x==0 and A_y==0 (G xGy) i N_1 N_2
(N_x,N_y)= (0,0); N_i G._x Gy
Else TO TN T1 i N1 N2 N_i) TO
H_ x=(A_x==G_x ?0: TN
(A_Xx-G_X/|(A_x-G_X)); T1

H y=(A_y==G_y ?0:
(A_Y-G_Y)/|(A_y-G_y);

(N_X,N_y)~- N_k(1< k< i)
(G_x+H_x,G_y+H_y); Tk Tr
End if T, =iTy +T, )
R T =Ty (k- D+, ®
End while .
G _x- G_x+1; T, =1Ty +T, ©)

End while
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SFDA

(_xj_y)
(0.0)
D_min

(G_x,G_y)

Dy

j D

4
(G_x,G_y)~ getNexthop(j_x,j_V);
If G_x==0 and G_y==0

D_min- 4/(BS_x- j_x)?+(BS_y- j_Yy);

Else
(P1_x,P1_y)~

(B(G_x-1)+0_x,B(G_y-1)+0_vy);

(P2_x,P2_y)~
(BG_x+0_x,B(G_y-1H+0_vy);
(P3_x,P3_y) -

(BG_x+0_x,BG_y+0_vy);
(P4_x,P4_y)~
(B(G_x-H+0_x,BG_y+0_vy);

dl- J(P1_x- j_x)? +(Pl_y- j_y)*;

d2- J(P2_x- j_x)* +(P2_y- j_y)*;

d3- (P3_x- j_x)2+(P3_y- j_y)*;
d4- J(P4_x- j_x)> +(P4_y- j_y)*;
D_min~ MAX(d1,d2d3,d4);

End if
D- D_min+D,;

Data
5

isTimesliceEnd - testTimeslice(T,,T;);
isChannelldle = false;
isDataHavebeensent = false;
If hasTimeslice == true and

isTimesliceEnd == false

isChannelldle - testChannel () ;

If isChannelldle ==true
sendData(Data, D) ;

isDataHavebeensent -~ true;
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End if

End if
While isTimesliceEnd == false and

isChannelldle == false and
isDataHavebeensent == false do
timeforWait -= random _time() ;
sleep(timeforWait) ;
isTimesliceEnd - testTimeslice(T,,T;);
If isTimesliceEnd == false
isChannelldle - testChannel () ;
If isChannelldle ==true
sendData(Data, D) ;
isDataHavebeensent -~ true;
End if
End if
End While
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SFDA
SFDA
2
/mxm /m 1 uJ

SFDA 200x 200 1200 — (100,100) 10 0.249 11 207.59
SFDA 200x 200 1200 — (100,100) 20 0.62119 517.66
SFDA 200x 200 1200 — (100,100) 40 1.803 1502.5

LEACH 200x 200 1200 — (100,100) — 1.077 897.5
GIT 200x 200 1200 — (100,100) — 0.427 37 356.14

PEGASIS 200x 200 1200 — (100,100) — 0.428 4 357

SFDA 200x 200 1200 — (100,200) 20 0.778 59 648.83
LEACH 200x 200 1200 60 (100,200) — 1.099 6 916.33
GIT 200x 200 1200 — (100,200) — 0.427 41 356.18
PEGASIS 200x 200 1200 — (100,200) — 0.428 83 357.36
SFDA 200x 200 1200 — (200,200) 20 0.982 74 818.95
LEACH 200x 200 1200 60 (200,200) — 11326 943.83
GIT 200x 200 1200 — (200,200) — 0.427 43 356.19
PEGASIS 200x 200 1200 — (200,200) — 0.428 98 357.49
SFDA 200x 200 800 — (100,100) 20 0.300 04 375.05
LEACH 200x 200 800 40 (100,100) — 0.566 89 708.61
GIT 200x 200 800 — (100,100) — 0.284 97 356.21
PEGASIS 200x 200 800 — (100,100) — 0.285 64 357.04
SFDA 200x% 200 1600 — (100,100) 20 1.0718 669.88
LEACH 200x 200 1600 80 (100,100) — 1.7389 1086.8

GIT 200x 200 1600 — (100,100) — 0.569 77 356.1
PEGASIS 200x 200 1600 — (100,100) — 0.570 34 356.46
SFDA 120x 120 1200 — (60,60) 20 11192 932.67
LEACH 120x 120 1200 60 (60,60) — 1.0718 893.17
GIT 120x 120 1200 — (60,60) — 0.427 26 356.05
PEGASIS 120x 120 1200 — (60,60) — 0.427 49 356.25
SFDA 280x 280 1200 — (140,140) 20 0.461 27 384.39
LEACH 280x 280 1200 60 (140,140) — 1.090 3 908.58
GIT 280x 280 1200 — (140,140) — 0.427 53 356.28
PEGASIS 280x 280 1200 — (140,140) — 0.4297 358.08
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