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Multi-robot federating for disjoint segments in WSN
based on partition energy balance
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Abstract: In order to enhance the efficiency of the federating for disjoint segments method in multi-robot wireless sensor networks
(WSNs) , this paper presents a solution for optimizing the federating for disjoint segments in WSNs based on partition energy balance,
along with an approximate algorithm to address this optimization problem. Firstly, this research incorporates relevant model assumptions
and symbol definitions to propose a sophisticated connection mechanism. Drawing inspiration from divide-and-conquer and local priority
approaches, the proposed mechanism ensures energy balance within the network. Furthermore, a round-robin iterative process is
introduced to iteratively refine the method, which is then precisely formulated using mathematical representations. Secondly, a relay
deployment algorithm is designed using heuristic algorithms, taking into account the energy balance of the robots. Finally, through
comparative experiments conducted with existing methods, the results demonstrate the effectiveness of the proposed approach. Notably,
the approach successfully conserves connection costs while maintaining energy balance and significantly improves the efficiency of the
federating for disjoint segments method in WSNs and demonstrates its capability to prolong the overall lifespan of the network. Overall,
this research contributes a comprehensive solution for optimizing the federating for disjoint segments method in multi-robot WSNs.
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FRETE 1) ~5) iR AR Ak 1 58k
2 s,

Bk 1 X R YRR L

A GEAEAR R ISR T, ISR HUES rep(Segy) '
. NWIXEAL AR S Apath'
1 Apath'<—null; bpath<«—null;
2 IRT' «rep(Seg;)' ;
3 Data < Data, ; ;
4 E'(M;) «null ;
5 BC' «—null;T,, < null;L<—null ;
6 while each IRE' do
7 while dist(rep(Seg;) ,C;) < R,do
8 BC'«—3 4% Seg; Mz 4k BC! ;
9 end while
10 while dist(rep(Seg;) ,rep(Seg;)) > 2R do
11 bpath < bpath U 1Ef5 % 4k 4E 45 BC' v, 4R Seg, %I
Seg; MBE B AR EHrhdk; T M iy E' (M) IFTESE M
R E (M) I
12 L« L + dist(rep(Seg;) ,rep(Seg;) ) ;
13 end while
14 end while
15 EHRMHIES Apath' —bpath;;
16  bpath<—null;
17 return Apath'

TRk 2 AMX AR ERET

A TBAE AR R ISR T, , I P RS Aparh’

i Rt Ak EE A Apath™"

1 ORT'"™" «rep(Seg;)"™™ — rep(Seg;)" ;

2 while each ORT"*"do

3if T,.,(i) = 0do

4 for 1«—length( bpath) do

5 T ORT™" i rep(Seg,) 3 bpath " A% 55 (4 i e v 4415 5

{j BCH—n ;
6 if dist(rep(Seg;) ,BC:™) > 2R do
7 bpath < bpath U 145 rep(Seg;) # BC!™ MHFEES 7E 42 T

FRECRT Ak T MU Ty BT (M) IR MU TR
BETT(M,) fE

8 L<—L + dist(rep(Seg;) ,BC}™) ;
9 end if

10 end for

11 end if

12 end while
13 Apath’™ < Apath' U bpath ;

14 return Apath'™" ;
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