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KA A R R A Ak A M % 35 42 K & #u i 3% 3 B A (Maximizing total length reduction for constrained
trajectory, MTRC) , 5 4E8] T MTRC 4 NP-Hard 9] 8 ; R & % i — #F #u ik 49 R K a6 2 7 F % (Traj-
ectory constrain of low energy consumption, TCLEC) ,i8 it TSP £ fid F k& it Z K WK A & K E 6
Sink # S #ik ., by fetr A2 R &, TCLEC £ M %4 35 3 4 38 1 & A 69 0 25 1L L B AL 7 &
R &Ry, ﬂ-ﬂ#ﬂﬂ‘ﬂ-‘ﬂ%f{fﬁfi] Sink ) R Z B R M5 EHBEKEFT F LREBIKT "TUWAS,
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Low Energy Consumption Data Collection Protocol Based on Trajectory Constrained Mo-
bile Sink

Xu Jia"**,Wang Chuanping', Dai Hua’,Liu Fangbin®’, Yu Jingjie’

(1. Department of Computer, Nanjing University of Posts and Telecommunications, Nanjing, 210003, China;2. Lianyungang In-
stitute, Nanjing University of Science and Technology, Lianyungang, 222006, China;3. Nanjing General Hospital of Nanjing Mili-
tary Command, Nanjing, 210002, China)

Abstract: Energy consumption problem in wireless sensor networks for data collection has always been a
research focus. In this paper, we focus on exploring protocol of designing the constrained trajectory of the
mobile sink for data collection. A universal system model for designing constrained trajectory in wireless
sensor networks is firstly presented, which is formulated as the problem of the maximum total length re-
duction for constrained trajectory (MTRC). MTRC is proved to be the problem of NP-hard. Secondly, a
greedy algorithm of trajectory constraint of low energy consumption (TCLEC) is designed and the move-
ment trajectory of the mobile sink by maximizing the efficient length reduction is designed through TSP
approximate algorithm. Theoretical analysis and simulation results show that the TCLEC algorithm has
achieved high computation efficiency in the initialization and optimization of data collection tree of network
topology. Compared with other hierarchical data collection methods based on mobile sink, the energy

consumption has reduced about 7%.
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Algorithm 1 ;Initializing data collection tree

while(ReceiveMSG ()) do

Become a child node;

SettingMSG;
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SendMSG_ACKQ) ;

if(node. type! =0) then SendMSG() ;

end

while(ReceiveMSG_ACK ) {

if(node. type! =0) then

Reseal broadcast message MSG_ACK;

SendMSG_ACKQ) ;

end

if(node. type==0) then Store as MS;

end

AN RPN
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(4) M FAR IR AU A TH B MSG_ACK 2 HACAL J8A% 15 m A& R 39 AU R A B U5 8 .
%281 SO A B 5 B MSG_ACK | — Bk A5 B AT R ) #6458, 4k 2k 1) Fag B .
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3.2.2 BB B S ad 3 AL
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Algorithm?2 ; Cutting of data collection tree

while(L<<C + T) do

Transfer MS to NS;

for each nodei € N S do j =argmax,s{S/(AddTSP(:))};

k=j;

B. push(k);

k =k — >next;

if k. type! =0 then B. push(k);

D. push(j);

Update(A) ;

end

AddTSP(noden) {

L=TSP (D);

D. push(n) ;

L..= TSP (D);

AL=L,. —L;

D. remove(n) ;

return AL;

}
3.3 TCLEC EiiREERESH
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4 i E
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