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Similarity Index Based on Node Behavior Patterns
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Abstract: Pocket switched networks (PSN) is a kind of delay tolerant network (DTN) which transmits messages based on node
movement and opportunity encounter. The traditional similarity index based prediction methods are not suitable for the link prediction of
PSN due to the frequent topology change and time-various link in PSN. According to the characteristics of PSN node behavior, this paper
analyzes connection time, connection duration, and the law of node accessing areas. Node similarity is categorized into sociality behavior
similarity and movement behavior similarity. After comparing AUC and Precision with different weight for sociality behavior similarity
and movement behavior similarity, similarity index based on node behavior patterns (SNBP) is proposed. The experiment results on MIT
Reality and Dartmouth Campus datasets show that comparison with CN, AA, and Katz similarity index, the proposed similarity index has
better precision.
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Fig.1 Pocket switched network message forwarding schematic
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Fig.2 Randomly select 4 nodes in the Dartmouth data set

and count their probability of appearing at different access points!'”
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Fig.3 Comparison of the number of connections between friend nodes and non-friend nodes
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Fig.4 Comparison of the number of connections between nodes and the distribution of connection duration
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Fig.5 Comparison of the number of connections and duration between randomly selected pairs of nodes
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Fig.6 Schematic diagram of node connection duration and number of connections
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Fig.7 Relationship between coincidence number of access point and average number of connections of nodes
K7 AP A NS P BRI B 6 H K &
MCHTTHEIGS PSN 0 £ 7 mi Ak 2 1k 23 W SR T, IO 5% 74 i 80 25 480 A0 8 5 3 37 ] DUAR B 3t SR ARE 9 A 58 J 8, T
X8 55 7 1) DXICEE DA 5, T 5 s 07 i) D5 5 R AU ) 58 R AT B AT
£ MIT Reality Minning %4 4 H 68 5 35 3 X 48c4% U5 0] 808 AT HE P IR EURT 10 N8 U7 il (9 DX, S i
AR I X 5 LA Y R R AR 4R T UL s S X 06 R 8 O Rt o AT B G Ak bR
T A B8 K B AR AR D7 R ) DSR2

0.9

0.8

0.7

Fix)

0.6

0.5

0.4

> J 6 8 10
SR ) () (X
Fig.8 The most frequently visited area and the probability of making a connection in the area
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Fig.9 Comparison of number of coincidence regions between friend node and non friend node activity area
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Table 2 Similarity index formula after weighting

&2 IBUR B R bR 2 2

,, + .
WCN S WPA _Z “’uxx_z @
2eT (O (Y) 2 iel'(x) jer(y)
Dy + Dy S {
WAA — 2 Wkatz a|
zfr(;mwlog(lwa» ; |6

PEEL 1. 2. 54 15, 20 K 30 RAE AN A KB 36 40E PSN W 2% th 5 T35 ek 34T 9 A v B0 & &bk, 52 06
g1 10 s,

MIT Reality Dartmouth
0.90 - weight cn P ——
ra—— 090l weight aa B
s AU o weight pa = s
0.85 - i E -« weight katz o _____/_____,_,.—-"“:J_dt..—— =t
e —— I T e
0.80 F 0831 /"’-v 5
: \,
9 U /
Z 075} < 080 /
] /
0.70 | Ny &) ,
- weight cn 0751 4 'y
e | s weight aa =l
0.65 ~+weight pa /] e
—=weight katz 0.70 v
0 3 10 15 20 25 30 0 5 10 15 20 25 30
] HECR) I TR HECR)
(a) MIT Reality "] AUC 1§ (b) Dartmouth 1 f) AUC 1

Fig.10 AUC comparison of weighted similarity indicators at different time slice lengths
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Fig.11 Precision comparison of weighted similarity indicators at different time slice lengths
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Table 3 AUC and precision under different o in the MIT Reality data set
%= 3 MIT Reality HIEEFH A F o N HJ AUC LLK Precision

o 0.1 0.3 0.5 0.7 0.9 1
AUC 0.781 0.82 0.85 0.89 0.872 0.88
Precision 0.28 0.37 0.49 0.52 0.44 0.47

Table 4 AUC and precision under different ¢ in the Dartmouth data set
#F 4 Dartmouth &£ T AR o N AUC LA K Precision

o 0.1 0.3 0.5 0.7 0.9 1
AUC 0.87 0.89 0.9 0.91 0.88 0.84
Precision 0.52 0.541 0.55 0.56 0.521 0.41
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Fig.12 The AUC value of different ratios of « to £ at different time slice lengths
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Table 5 Precision comparison between SNBP and traditional similarity indicators

5 SNBP S5&GAHLIME PRI Precision Xt b A5

CN Katz AA PA SNBP
MIT Reality 0.64 0.67 0.70 0.66 0.71
Dartmouth 0.73 0.72 0.69 0.74 0.80
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