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Abstract: In order to improve the adaptability and efficiency of federating method for disjoint segments in wireless sensor network
(WSN) under the unknown distribution of disjoint segments and bandwidth-constrained relay, an optimization problem about multi-robot
federating for disjoint segments in WSN based on search and bandwidth aware (MRF-SNSA) is proposed, and approximate solution
algorithms for the optimization problem are given. Firstly, according to the related model assumptions and symbol definitions, the
iterative process of synchronizing the step-flow rounding is introduced referring to the idea of the iterated local search and flow shop
scheduling, and the formal definition for MRF-SNSA is established. After that, based on the overlapping-aware connectivity search
algorithm, a hierarchical relay deployment algorithm with the search and bandwidth aware is designed using related theories of
hierarchical clustering and network flow. Finally, through experiments and comparison with the existing method, the experimental results
show that the proposed method can effectively improve the efficiency of federating disjoint segments in WSN while meeting the
constraints for the unknown distribution of disjoint segments and the bandwidth-constrained relay.
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(4) RHE pathToBS(L,...,| CR! [) , 5 H I  r B A i3 32k 10 5 v 4k B /5 41 pathToBS (CBRY) b (171 ri AR 33t
B0 3 V] e pathToBS(CBR}) 73 AL carriedFlow(j) << K, 2 K Hoas n 2 BRY Hb 7] 1 55 o6t B (7%
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current_layer 2 U, I AR AL A AT 20T RISk Vi B ARV, DR SES B 1 AV,
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£ new_layer, 581 ch K& ILAT 17) GRYR SK 15 25 2 subPlgg 198 HH % 1%

® JLRTgkIHY

Xt new_layer H A AN A, F IR S A B AR TR B |V, | ORI/ AT I 48 0 SR 4 (1 |V g, | A D, U 3
P f K (178 5 0, RV ECK T S BOR |V 1),IF IR FS new_layer FHAQ ™Y £ 190 2% 3 AT LG 9 54 0 T SR (R TU 4 b 4k
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@ b
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BN Bt ERAT RO SR A% S 0L B SUDPgg 17K P 1 KA B AR 15 SUDPEpas g seg UL 15 42 Re; 4R T8 249K K

A DA P Y A 8 A Sk T 0 T T R 4R AR L subPy o TR 3 M 4% it AR £ subCarriedFlow! LA J
H #1245 & subP .

1 subP! < null; subCarriedFlow' <— null; subR! < null;

2 current_layer « SUDPig e, ; NEW_layer<null;

3 S current_layer HAE—T A0 IV, VE RV

4 while dist(3current _layer(i),subPy;) > R, do

5 ch«current_layer;

6 while ch=null do

7 M ch sk P AT B KV, 1 ch(i);

8 new_layer«new_layer U4 ch(i)5 subPlyg (1B B8, &5 288 b 4
9 for j«1to K

10 SUbR! « subR! U{V D (j), ch(i)}; subP! « subP! L new _layer;

11 end for
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12 ch < ch\ (VO U{ch(i)}) JF B TTHEE ch shfg—45 200 [V, vy AV
13 end while
14 chenew_layer, JFiT 5 ch A AE—AN1Y 20T 10 Vg, Vi RV,

15  while ch=null do

16 M ch B HAT B Vi, 1 ch(i), I 00 2L 4 A T SR 4
17 if Ich(j) and |V hDPrent = g

18 ch<—ch\{ch(j)}, 5 5 % subPs F1 subP;

19 end if

20 FHEEL ch AT AT T Vg Vi BTV

21 subCarriedFlow' « subCarriedFlow' UV ;

22 end while

23 current_layer<—new_layer; new_layer<null;

24 end while

25 return  subPy, subCarriedFlow}, subRL';
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TUAR AL W AR AL T35 1 158 15 47~38 22 47, Hl A1 4% 55 0 O(n).
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e 3 R 3O AFAETUAR 4K MIA TR 2T R TP AR 292D IR T AR B, AT B8 TC AR h 4k 9 2
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gk 2 b gk 6 A AR ) i gk e A A T NG (R 4k 6 B B BR i HAb Trh gk 2 (1584
VO 2 P RS gk 2 EAT R S5 R AR R Th 4k 2 R AR R 4k 6 I A 4%, JETE L 5 BR Z (Al
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3(d). K 3(e) M TT A Ak A LRk T ph VIO = 1,1, 2,1, 23 AT, 4K 9 ANFR gk 11 FUA A IR ek
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Fig.4 Comparison of the number of deployed relays in every algorithm under different network parameters
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