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Analysis of Accuracy of the Locating Information Source Method
Based on Observers
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Abstract; The research on the relationship between the position of the observers and the location
accuracy has significant importance for the source location methods based on the observers. The
information diffusion process for a single source was investigated as the starting point, and
theoretical spread delay and real spread delay were then analyzed. It is found that for a fixed
source, if the difference of the shortest path among observers is increasing, the similarity of both
types of delay is increasing. Then the relationship between the position of the observers and the
location accuracy of the fixed diffusion source was analyzed, and it was concluded that; when the
sum of distance difference from the information source to the observers increases, the location
accuracy for the source becomes larger. The conclusion is validated by simulation experiments on
model network data.

Key words: social network; information diffusion; information source location; observers
deployment; location accuracy

PRBEE 105 IR 2 20 1 L S 1 2% il 55
(B, A S R 45 08 Y AT i B 5 B
sz " BT PSRRI B R
e HABA P, A A W 2% (R B RS 5 0E
JSUP 4 IR . PR B R T LK A R I
A2, © 2RO AT DTSR Z —.

i A 2014 -01 -27

BUA () AR AL BB RRAE 07 B
Y 2 T T 58 4 P A A o
PEAT THESE, H A2 20 al DU A5 B AL R0
B W5k 5 — A E U, ] AR 4
BUA AL R 4R 25 SR, 106 289 5 T
AP S I A RO

BEEWmE: HZKAAFFR&E BN A (61100090, 61073062, 71272216 ) 5 Hh 3 5 1 5 A BE B Il 55 2% % 300 ¢ 42 ¢ B 5 A
(N120804001 ,N120604003 ,N120404011 , HEUCFT1208) .
EER N RA(1984 —) B T RIERF LB 55k (1964 - ) 0 T RACR 27, LA

.



% 34

REWF: R TR L &R R FE ST 351

WA AT RS TR B AL
BB 11 100 2% F B (322 B 220 I 4% T 4% 4 5 i Ak
PR ) . SRR SR T LUE (715 SR, H il T4
2% (K RIS 3o 8K , A Sz b o ) o AR e S B

—Ff AT 47 Al i pr Pinto 4510 H 9 K
BNEE S RUE (7 7 v T A T 4% v
AL TSR AL R R , 9 LA R
£ T R AR B TR I B LR A M, 75 U4
UL RV B E SRS FEE Bk T LB 2 1) 3 B Ao
B DR G T R A T R 5 SR B L B R
FORIFSE , Xof T o] 4 5 WL a5 4 1) B UG o 2B o
HATEE L.

Pinto %1% Ffr 38 A 5 07 07 12, R 0 e it
A AR i A% LB A5 ) BRI R B R
S P R HEE R B A (DL RR L. PRIk, WL A i ) B
LA SUE 3R 2 75 R 5 Y A b S I 8 5 I 114 £ 6 15
WL, 2 78 57 YA 5 15 0 O . AR SC S BR A B S
WL 5 [ 57 B 6 BT, J0 BT 17 WLEE 5 3 8

X TR £ B, BT BZ A5 B TR A I g
2 AN AR, , S A% 36 238 T LA S VG b S ik

AR AR R ) L DL, AR AR AR B IE A
TR R, A R 3 TR B IR
A ESURIE IS

1 AERRRTR 5 3 J7 1

1.1 fRiERE

B— ML M gsic o — R E G =
(V.E) , i VW RESR ERANWES. WT
EBT R ve V,N(v) £ v A TET HES, L,
PR v HUHENE B ISR X Tl e, e E, 6 6,
FORE B e fERE I I E]. 7E G ik
PR AN A S AT, O m WK R i 4
B AEALTEIS 2, 39 50 v A PRR AT REARES AR
A TE G RTI Z) 2B S AR, R
#EE.

et AR 1 PR AR — R A %) 7,
VeI s ™ IR B B R 4 N(s™) ity
- AEREZ] ¢, v RS A B v O AR
AT AT A, 5 0 v A2 RRRES IR S
KEHNO) T ueN)  He Hulyy
ZIE, ) FERE 2] ¢, + 6 FelC R iy s v &
BITHE, SR 5 AT IR KR HE, L EI M
25 R RO AR Lk FEAR AR 0L
AT EOL R AF SRR iE N ¢ = { (o,

v’tv,ai) } 7:/H\:EP v %ﬁﬁm%{g;%\ﬁﬁéﬁ Oi E/‘J/?‘\Ig
T 1, B v A BRI o, T

tyo
'\)1 / .

@ Source
O Observer

:
A

1

O
B feddiE
Fig. 1 The propagation process
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Fig. 2 Schematic diagram for propagation delay

WME 2 FR 5B s BIEE S 0,,0,,0, 1)
REEEIE N p(s,0) 1 =1,1p(s,0,) 1 =4,1p(s,
0y) | =2 HLSALRE LR w, =pn(4 -1) =3u,
ps =p(2 = 1) = 1M 0, ,0,,05 HISEBRYCEN T EH)
BHE Ry g, =t" + 65,1, =t +6;, +6, + 05 + 6,
t,, =t" +0, + 6, WEPRMEREIER N d, =6, + 65 +
Os,d; =0, +6, — 0;. ;H\:EP sM Ay P2 v 3 A 4 A
B 6, MIME. A, Fld, H9Hl,6,,65,0 MH{ERR
T o, B d, SRR I AR E R R 5
SR ARG AR A AR DL R = B 6, 65,6, T LA
BN R P 4 A5 AL HE LR 1) — 2 Al

ARG S WS S FRIS A IR A A T IA R : B
K 6, EBEHL A A B, Al R BUE B AT 0, A
FEABR IS A E 25 T He i R BT 1.
W R PR 2% B A5 R TR U, 3 R4
TR A i R A ) 22 (DB K, 32 i 1) BV A% 5 2
3B 55 S B A 475 0B R ) R AR BB v, R 43X A
ST E N R s o SE PR B IR A2 ( RIE

DEERf ) WAtB . e nl FE P L.
1 RSN AEIE R s AR 221

W 1(s,0) = 3 (1 p(s,0) 1 =1 p(s,0) 1),

XTFAR WA WIS A 0, Fil 0,, B2 4
1(5,0,) >1(s,0,) 0,0, FFISIERFIERE.

JER R G R TEA s JH BTER
HIBTZ) " R 4%, 0, Fl o, 43 BIFERTZ ¢, Fl ¢,
WCETH B, B A R 2% v & 300 4% i S IR 2 6 ~
N(u,o®) WA

L =t =

Y o6,- Y 6.

0;ep(s,or) 0;ep(s,oy)

BEO, WIET O 1 p(s,0,)Fp(s,o0,) LK
AR IR 0, MBE AR, WA

éo = ( z 0, - z 9,-)/< I p(s,0) |-
0;ep(s,or) 0;ep(s,op)
| p(s,0,) 1) .
FH ISR 55 22 (P AT

- 01‘ - ai

E(6,) = E[ 6:‘61’%‘,00 eiEP(ZSvgl) ] il )
| p(s,0,) | =1 p(s,0,) |

_ 0, — 0.

D(eo) = D[ 9[6%&%) I B[El;.ol) ' ] =

| p(s,0,) | =l p(s,0,) |
| p(s,0,) | +l p(s,0) 1
(1 p(s,0) 1= p(s.0) )77

FIFHVIH S AT AT 15

P{leo, —ul <egf=1-

(Ip(s,0) 1 +1p(s,0,)1)o”

(Ip(s,0) 1 =1p(s,0,) 1)’ "

Her e ERIES, FA

glLIEPf 16, -l <el =1.
Y p(s,00,,) 1 = Ip(s,0,) 1 —o0 if, FHALY
{8 0, TAREEEECEHE w, Ald] =, ]

I, 2 1(s,0,) >1(s,0,) I, G160, —pul <
160, —p!, B 64, b 00, 4L T, BIHEE T O, 1Y
LR B AL AL IR 5 B A B L1 A 38 ] 1 2
/.

MR EH 1, A IS 340 T e,

HES 1 XTI E (5 B s, 2 WL a4k
Wi 1(s,0,) >1(s,0,) W, BEAXT s (& 7 e
WAL Py, > P,

A SR AAE B AL T %, ik 35 e
LA IR ARRS T SE PR A5 B AL IE IR 3R 5 By
A RSB , i AR 3 — 45 5 15 B IR, WL s 31
AT BRI PR B 22 O RN B ORI, BRE 14 496 4B 1R W]
LS R b P et {5 B A% i A P B FL S O




KEWF

A TR B 01Z

LR AL Ty R W R RS 353

PR AE IS 5 BRIE L7 HE 3R] Fr) 1 22 ) %
AT 8 R A R AR sy, 3 oA 2 B U
RSB TR 4, X 0 R TR A S (L HE A SR
S R XS T 0, #1 0, , 4 Py, > P, .

3 SRS

ASCHEH ER AL BA B A: i A5 Y [0 2%
HATSLE, Hod ER R 2% 19 9 5 AT B IR
it BA LR A A L SR 2 1
JIezs. et N R R4 H s sl A5G L3RR ™
2L I 280 AD 3R 4% YT RIS 2
ND F£/R 451 HAE.

®1 KBYIRE

Table 1 Experimental data
Network N L AD ND
ERNetwork1 1 000 3983 7. 966 6
ERNetwork2 1 000 6144 12.288 5
BANetwork1 1 000 3990 7.980 6
BANetwork2 1000 5979 11.958 5
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Fig. 3 Experimental result of the model network
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