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Abstract [P geolocation is intended to accurately determine the physical space location of a given IP address, usually
based on measurement technology or data analysis, The existing approaches based on data analysis have less considera-
tion of the relationship between IP address. Taking into account the aggregation of IP address, this paper proposed an IP
geolocation approach based on neighbor sequence, First, the approach calculates the neighbor sequence of 1P address,
converts it to the corresponding sequence of latitude and longitude,and then models it based on the sequence and solves,
This approach was experimentally verified by using IP address location library and mobile traffic data with GPS infor-
mation as original data, Result shows that neighbor sequence can determine the physical space location of IP address,
and mean error is between 20km and 30km, which means this approach has achieved county level geolocation. This ap-

proach provides a new solution and a new idea for the IP geolocation problem, and it can be combined with other approa-
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ches based on measurement or based on data analysis to obtain better result.
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Fig. 1 Basic principle of geolocation
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Table 1 Examples of IP address and corresponding binary format

%5 IP 23k Z#HHBR

203.154. 16. 34 11001011 10011010 00010000 00100010
203. 154. 154. 29 11001011 10011010 10011010 00011101
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C 203.18.16. 34 11001011 00010010 00010000 00100010
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Fig. 2 Flowchart of algorithm
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Table 2 Description of parameters

¥ W
ng 51, AR B TP 5 E AT TP By DN IE B A i K IR B
Np.n 5 IP bk p W SE B A 0ty IP 2k
5.5 S R oT AL ER W R B R R W 4R B B3R 5 A A TPIP-
NET ## &4
Strain » Stest 1P bk | 45 & Fo il X

~

MESEI RS S X

3.1 R LBIEFF 5 XY R 24 E 5

HRHEE S 2 KD % F B A% IP Mtk p 1 IP BEES #, 46
WA SE,. A AR N

Lp.p]: n=0

=N, Nz T, @

XF S, g EA 1P Ml p. i E 0o —n 1 ANEBIT TP
EHINLL N2, lone<n<ln., SRIGWIT S, . TEBULE SR 4R
AN TP Hihk N, B ANFELETH 2 554 (7 TP il , P 77 4
B S, FREMITEAICERKN IP tbhk B, 5K X
AR 1P ik (BO WL M MIRL R4 . BRI T B .

k=573 I R KB N [ SEZY 204
HIA:S.»Sysngen,
B < T TP L 0 2 B B AU AR A T

BEGIN
=0
FOR p€ S, DO
R=0
FOR n<n, TO n. DO
T p WEEE N n (T TP 4245 [N1pw N2y
B Sy HZELNT .02 N2y REFE A TP 55 M
IF Size(M)=1 THEN
RnJ<M MIcR WM& E
ELSE IF Size(M)=#0 THEN
Rln]<M RER R NITR M ZLHE
ELSE
HEL Sy [Ny N2y SCHERAKAY TP BE L
Rn]<L &4
END
END
TlpJ<R
END
RETURN T
END

3.2 MR B4R IP Mt ME G E
FET LA bR AR TP Mtk A5 i) AU AT AR A AR 3 T
BN L) 2520 FE Py 51 SR A T FL A TP Mo ik (9 28 26 8 . A28 46

FEFEA XA AL L ER TP MLk 1926 26 BE Y 4 S it 0
.

Yi= (X &)
SEBRAT SR R AL £, ik Y N X B MR A .
39’ =w' X 4)

ﬁqjvlg’%—/l\ 2 He AT, w E—A 0. —n, 1 4EF
LT X WG, —n 1) X2 R, AT ¥ ZE, E
SRR BRE

m, A A
Loss(X,)=;1(Yi =Y - YY) (€))
Hr Y Jysh i HEGE X' MESHE. M
“Z\U: arg min Loss(X) (6)

TR A SCHE TR BE T B 17 H R A2 A

BRI TSRO BT T B (14 Fe /NI ES me R KR B
.o 4 1P BEEIR B — DA » 2 Z 18] 1 M B AN A
TEENDCHE . [FImE. 4 TP B RS R /Nt il DU RE P 1
(Rl —A~/NE R B R P o (B SE TR TP M ik 54 o BT 5
ANBEAL T IR RS LGS /N AR I T A L PR A AR =2 i R A
/I TP b Xof 7 A p AN 23 R B AORSIX l 1E  h B
Hi o P ERR S .

4 KBWHEREHH

WG O AT A SCRIBCAF 1 e Fn, FEATRTIE. H
JEEN B 1) 4T 15 7 51 S 75 oy 3% W P RO (S0 A ST
MRRIE P AN R 8~16, R 3FIH T AR SE T HEEM
HEJE



5 139

FRALEF AT LT AR P A TP ik 3t P 67 7 vk 203

£ 3 ARHSET RN IS
Table 3 Performance comparison of algorithms with

different parameters

THEE, P/ , BNERE/ RAERZE/

s km km TE km km

8 16 26. 29 16. 54 817.18 0. 33 214.58
8 20 26. 67 14. 50 931. 25 0. 37 250. 30
8 24 28. 97 17.05 1193.51 0. 44 271. 90
9 16 27.88 18. 86 1049. 57 0. 09 250. 22
9 20 26. 61 14. 98 1045. 82 0.13 243. 36
9 24 28. 41 18. 84 1055. 95 0.51 259. 11
10 17 28.72 14. 31 1182. 55 0. 23 263.58
10 20 27. 47 17. 45 877. 85 0.57 228. 62
10 24 30. 19 17. 46 1111. 28 0.17 237.11
11 18 28. 30 19. 10 954, 34 0. 09 225. 86
11 20 31.02 23. 06 959. 17 0. 20 231. 94
11 24 29. 36 21. 05 942. 20 0. 08 228. 86
12 19 32. 85 24. 05 1079. 94 0. 68 223.11
12 20 32. 80 23.93 1077. 66 0. 60 227. 44
12 24 32. 30 21.71 1147.81 0. 14 232. 60
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