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Path fast recovery algorithm of inter clusters for UV 1%;.0S communication
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Abstract: In order to study the path recovery of helicopter “ormatict flying in the two cases of link expiration or node
outage,, based on the analysis of the path loss in ultraviolet ("7"7) ncn-nne-of-sight (NLOS) communication. Dijkstra algorithm
was adopted to find the optimal path of helicopters flying i «:taa icn communications network under network connectivity. Path
recovery was achieved by node moving at link expiration or node outage. After theoretical simulation and analysis, the path
recovery of the optimal path in different links expiration wa: obtained. The results show that although the algorithm spends 2s ~
3s time to move the nodes, compared with the aths re-search method, the convergence time of three-hop and four-hop node can
effectively reduce 0. 2ms and 0. 4ms. The voth veight also can reduce 20dB and 45dB. The algorithm is feasible and has

applicable value for studying path fast rocovery of inter clusters.
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Fig. 1 Helicopters flying in formation
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Fig.2 Network topology of decentralized formation flight

a—mnine node topology b—thirteen node topology
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Fig.3 Flow chart of PFRA
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Fig.4 Simulation results of algorithm convergence time

a—three hop node b—four hop node
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Analysis of path recovery with three hop relay node

disconnected

node movement

path searching original optimal

links time/s time/ms path restoration
3-1 1.5 1.13 1 52—53—55—-5-9
neighbor links 35 1.0 0.91 35655- -0
of node 3 3-1,35 0.7 1.08 152 54— 5=8-59
3-1,3-5,3-2/6 0.7 1.06 1—2- 24 »5—58—-9
53 1.0 0.93 2 —9—>5—8—-9
neighbor links 5-8 0.6 0.81 5689
of node 5 53,58 1.0 0.89 35689
5-3,5-8,54/6 1.0 0.92 3—6—8—9
8-5 0.6 J. 85 5—6—8—9
neighbor links 89 1.9 V.60 879
of node 8 8-5,89 1.9 J.81 5479
8-5,89,8-7/6 1.9 0.79 5479
S W ST o0 O W o R el T B e R 1 4 A0S

(Y BEREWIT I, BT AOBERK y 3-1 B, A 35 61
9 Wy I L AR SR B AL L FOHOT iR T
HERE N3 TERILIEAR BT BE R, RIWTOT ) 5E S
3-5 I, MU R AR 9 SR MY AL 3 IR e Al A EE
BWTIT EBERE , WOT T B s I B A2 I8 W TR T B

TEH 2 BT s R BRI T IS, 5 W T A2 50 S 19
_EBERE IO OR T BT 3 T i EORT 4R B Y AR
O MBI AR . T T EE B O 1 RS BT BRI, F
WAL M LB AR 10 TR R T ZENY RS T R
] AR SR A RS T BB T

lahle 2 Analysis of path recovery with four hop relay node

disconnected

node movement

path searching original optimal

links time/s time/ms path restoration
N 2-1 1.9 1.89 153471013
ANt 24 1.8 1.64 2555471013
ornode 2 2-1,24 1.9 1.86 1-3—4—7—10—-13
2-1,24,25 1.9 1.88 153471013
42 1.8 1.85 2554—710—13
neighbor links 4-7 2.5 1.51 4—-3—6—-7—10—13
of node 4 42 47 2.1 1.74 255871013
42,47 ,45/3 2.1 1.76 255871013
74 2.5 1.58 4535671013
neighbor links 7-10 3.5 1.32 7—8—11—-10—13
of node 7 74 ,7-10 3.0 1.47 4-36—910—13
74,7-10,7-6/8 3.0 1.43 4535691013
107 3.5 1.35 781151013
neighbor links 10-13 1.2 1.05 101113
of node 10 10-7,10-13 3.5 1.23 781113
10-7,10-13,10-9/11 3.5 1.19 781113
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Table 3 Analysis of path recovery with three hop node

failed node lime/s

node movement path searching
time/ms

node position path recovery section

node 3 0.7 1.08
node 5 1.0 0.89
node 8 1.9 0.74

first hop 1—2—4—5—8—59
second hop 3—6—8—9
third hop 5—4—7-50
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Table 4  Analysis of path recovery with four hon noce

failed node

node movement path searching

node nositicn - path recovery section

time/s time/ms
node 2 1.9 2.15 fv'Ts:l T 1 -53—-4—7—-10—13
node 4 2.1 1.87 se<o .d hop 2—5—8—-7—10—13
node 7 3.0 1.22 third hop 4—3—6—9—10—13
node 10 3.5 120 fourth hop 7—8—11—13
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Fig.5 Relationship between path loss and the number of node hop
a—three hop node b—four hop node
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