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Three-dimensional Positioning Method for Wireless Intrusion Detection System

GUOQO Pei-yuan HE Duo-duo WU Xiao
(School of Computer and Information Engineering, Beijing Technology and Business University, Beijing 100048 ,China)

Abstract This paper was based on the application background of wireless intrusion detection system, which wants to
locate target host, but can not predict transmitted power of target’s wireless network card. By using received signal
strength indication difference for the least square calculation, which is based on the transformation of Shadowing model,
the method can eliminate the dependence of transmitted power parameter. By means of the design, realization and test of
the positioning module for wireless intrusion detection system, the feasibility of the method was verified. Finally,an in-
door three-dimensional positioning module with Roomr-level precision was achieved in WIDS, Experiment data shows
that precision and cost of the system are integrally optimal as a space point can be covered by 8 detection nodes.
Keywords Three-dimensional positioning, Wireless intrusion detection system, RSSI, Shadowing model, Least square

1 318

LR (WLAN) B HERE GER SR BERA 8
IENMATENGER. B2, WLAN ZEL R R KER
WElet, R R E L RS, B TEBNRNTF R
% IEEE802. 11 #3i B SR LWFAFHE 18 WLAN RS
ZREAEHARG OB, “EHAT B FERY,

T A BRI £ S (Wireless Intrusion Detection Sys-
tem) RSB TRA R ML IEERBGEN BHHFEEERZL
Y4, B XS A IEEES02. 11 Wi3Ext H 347 4347
WIDS RS 3500 W 30 I 45 154 » X TiT 58 1% 4y S5 e B B A i
¥, WDSHHMIR B ERPEARRNE S . REH
H5WBSHHE, TAEFFH WIDS i3 WLAN [ 4& &% 6,
FRBUAT BE A R A B B A LA EE, Bl UEF )
P 45 8 T N B B B 3 3 B3 S 1 AR BRIEE., PR HEBR
R,

4, ENThEEE RO EE WIDS MEERKRZ —,—&
WIDS 48 R T ISR ok X B A7 EHL KM E AL, B H & LT
EMREEEEARL. ANRATREGDITEIFAIR

BIFE H #8:2013-01-06 R4 H#1.2013-03-25

B EYAE, X AESHERNRFTAREER AR
AJ15u5E, BEA BB R BX BT A R R RS
BRFEEMT R, B EMERTE B VYR E, X
RIOEZRAN—FTR, BRBRTFEEM. i BT
WIDS ByRE AR AT LR W 2 [EEES0Z. 11 FRsEl) — I ok
Ao, B HCESR RGO SE RO BE A 3228 v R AR YRR I, L
HEAZEMMNRIEL N KRG NRMENE. &3 LiRE
LA RESFARE T 8V b 3 MRS EL—1 B iR, 5F
HEMHREARZ MR R H A RE R T B ARORRT
AR ENA B AERLN R AN IRMERRT R
SR HERYEMBENEE. BR. IHRRREERS
RRE. ARERMBRER. ERT AT ESES. Wik,
30K WIDS i i 7 i R B = 4% 1), R AR E
W AR, AMRBUE MR PR Z SRS E B
MM, ABOLIRR T WIDS A ShEX B FE NI
BERE R, WIDS b 9 AR EALE LR T — ki
.

2 RERARERE
HAT#H R ER AR B GPS LREN BT

SRS (1958— ), B, 23T, W1 L B, TEBRSTI i) 8 B AR RS DL RREAR 1% £ (1988 —), B Bl L4, EEB KT W KE
B%4 BAR RS, E-mail: heduoduo321@163. com; B #(1987—), B, 4, FTEFHRAF M AMARRLE BHBE.

.« 56



TOA/TDOA/AOA R M #E FHIWRE SR E R A (RSSD
BEMNBAR. GPSENBEREWIERGS . SR TR,
SARBEEN . 2T H i £ S 18] B B f £ R (TOA/TDOA)
R B A R B SR B AR M A HE I TR 2R B
EERE BNV ERERS, FERSHENNEFRLE. &
T 33 P i 4% 161 (R 2B R AR Zh 3R i 4 B 1) WLAN HhSEBER [
BrME, N2 JOLR B 4% (R BE B A A A% , i e A5 i I JLF- 7T
LB A, THEARIE TOA/TDOA B ERRE . i &
M E AN EEE SELLRES LB E R,
BN B S SAERE AR O L B A S 55 5 R 7= B
B X ARSI E T AL A (AOA) S A1 J7 3 4
B,
HETEWES MR (Received Signal Strength Indica-
tion) MEMHHBAM. B EREFRL B ENHATERN
FEEEN . RSSIEAHEAR S TOA/TDOA/AOA ERiH H,
EARTE BN B0 ME 38 % S FE 17 B 18] 0 A BE R [R] 20 5 3
B.EXSFARAERER 28 WLAN 306, EHER LY
BB AR EE MBI ERB X MEN, B, 43
#7E WIDS H3R FiET RSSI ) =B A R IRBMA ST
HEVYEALES

3 Z#HEMEE

3.1 ZeESERER

Brig ZHANERESEHEER T E L Free
space propagation #i %, Two-ray ground reflection # & F0I
Shadowing $#d 3 F#'*, Hop , GIFTAEREBE T — 24
RIS IBIREE , 76 R 3K B MR CE Z 8 A — R TR EL
B, XhAREREERAERTEERFBROSR.
HERL P, i1 FIRES LS RAFB R AL, ATRFEELR
BEHRALAME. Shadowing AR —MERLGEWETHS
¥R FHRYBARIC

Shadowing 15 H BB 4340 %, 58 — 3 4> & Pass loss 5
B ERD—-1ERER o RIGER EEE#EFE PL
(do) B2 , TR B EB N 4 4K BE R % PL (), AN
T

PL(d)=PL(do)+1oﬂlg(dio) ¢))
R, 7 Pass loss R, ERPBAERNERE, EERYR

£, BRI BUERR K, B E B B A Rt R K, Bl
BN BER TR, Pass loss RE S S&E 03 1 ¥y,

%1 Passloss B BBHEE

HE B
HwZH 2
= HERAHHRTEN 2,7~5
%4 bR %3 1.6~1.8
AR YER 4~6

B SR SRR MK R IR (D Fix
P.(d)=P,—PL(d) @

AH, P BREFHER, P, (D RERN 4 b BRIESRE.
FAR@PEROFEAS .

p,<d>=P,<do)+1oplg(

S

) &)

8

Shadowing BIAIH5E 85 X RBR T HEER —E R,
BWEIWRER L. X W REN 0. £ N o HIIE
&G . SEEHY Shadowing AT LARAR A :

Pr(d)=Pr(do)+10ﬂg<£ld£)+Xda @

# WIDS IR R+, T RE BN B AR B AL N
RRENE P, , MIEER YA E do 4bH) RSSIHE P, (do)
H5MFESERMR, B Lk EEERAXOBEER. %
B RERE SR EERESHE, & P, (d) M P.(d) 5
HEIEBEBEN EH d. Fld. BEEALAY RSSIE, R EEA (4
L~ Shadowing BRI 5, WA MBH & do 5 P, (do)
i&:

P (dy) —P.(d)=10fg (%2 ) )

3.2 ZTEEMFREA

B S15525S55 5500, S BB HIKD) B A5 L RSSHE
8 kAR T S CRIEED , EfI SR AIREAL S A
HinEYL, & 1 fiaR.

Az
Sk-1(ck-1,yk-1,zk-1)

»
oSl(xlylzl) 7
1

S3(x33,23)
a_

~

\\ 7
of\d3 1 v

-

o ® 2x292,22)
x Sa(xd,p4,24)

o Sk{xkyk,zk)
Bl ZSEEMLRE
£ S51,5:,5,5, 5 FRNY S BIRI A RSSI{E S

BI% Py Py s Py, Pyyoee, P IR ) B BAHR)
(et e e
(e s o e )
AP P=sg (SIS )

P,—P,,=5flg
( (zp1 —x)zj‘(yk—l —yzz T+ (21 —22)2 )
(Z—)+n—)+(m—2
& H=10"5 (=1, 2, 3--k— 1), MR (6 T 4L
AN
Hi[(2:—2) 4+ (3 — )+ (e —2)* ]=
(1 =22+ (3 — )+ (21 —2)?
H,[(z3—2)*+ (s — )+ (zs—2)]=
(22 =)+ (3 — )2+ (2, —2)?
CH;[(z =2 +(n— )+ (g —2)? )= )
(23— + (s — )+ (25 —2)?

H (=2 +m—»2+(a—2)2]=

(-Zle—l _x)z +(y1¢—1 —y)z +(Zk—1 _Z)z
HERDF, 4 H A%EF 1L, RDPH i M HBAR
L] 57 L]










[4] FhE, K. T Shadowing BEK TR A2 VW BE NI BIS
U] #5110, 2010,27(12) : 49

[5] Li Bing-hao,Dempster A, Rizos Cset al. Hybrid Method for Lo-
calization Using Wlan[ C] // Spatial Sciences Conference. Mel-
bourne: Spatial Sciences Institute,2005:12-16

[6]1 Dricot J-M, De Doncker P. High-accuracy physical layer model
for wireless network simulations in NS-2[C] // Wireless Ad-Hoc
Networks, 2004 International Workshop. Qulu: CWC Oulu,
2004 :249-253

[7] Xu Jiu-qiang, Liu Wei, Lang Feng-gao, et al. Distance measure-
ment model based on RSSI in WSN[J]. Wireless Sensor Net-
work, 2010,2(8) : 606-616

(8] WEEE,ENXE TR ZRIESHEMEENPRSLH
(1] 5B 5 A5, 2012,31(7):33-35

[9] Lim Yu-xi,Schmoyer T, Levine J,et al. Wireless Intrusion De-
tection and Response[ C] // Information Assurance Workshop,
2003. IEEE Systems, Man and Cybernetics Society. New York:
IEEE, 2003.68-75

{10] Kowalik K, Bykowski M, Keegan B, et al. Practical issues of
power control in IEEE 802, 11 wireless devices[C] // Interna-
tional Conference on Telecommunications, 2008, ICT 2008. Ber-
lin; ICWE, 2008:1-5

[11] . BEME R LT LRABTM]. b5 BT Tk i AL,
2011;12-21

[12] Erceg V,Greenstein L J, Tjandra S Y. An empirically based path
loss model for wireless channels in suburban environments{]].
IEEE Journal on Selected Areas in Communications, 1999, 17
(7):1205-1211

(L% 2870

DA B B E A GORE IR 4 A5 T B AL 3 3 AN RA#HAT T W,
BR 4 B A RRA KL, A 10 fim. SIMD AR E#n
BALIMELL , Across Basic Block R34 SCHR ) # B B A P AR
R w18 B4k 2 518 B B9 fn 3 e, Across Basic Block and
Loop Distribution f{.324% fi A< SCH2 ) i B8 F 4 S G 31 2 15
mEAERFBRRMmMEL . NEHRTUES, 2 XHNAR
B3 T B BA SR B MPE I 43 A 18 SLP (AL B AR T8
MK SIMD [y & 467 B B Rtk ee R T, 3 NI B H con-
volve,173. applu #.0> B E (buts) F1 183. equake W3- b 43
B 1.92.1. 46 F1 1. 66, HLATH R MM LB R

25

= SIMD

&= Across hasic block

nams Across basic block and
loop distribistion

20

" 1B3equake

B 10 BHEASRER SR mE L

ZXiE mT SLP BEEFHNHTHE S AT
BORE AT B A, TR B A R R IR ER SN R
WA AT, B AR SCEERT LA MR SR AR SO B A M
WRHITOERL b, 8 0 T BT B EARIE RGN0
i SLP ARALBAR , LUR T BB b 2 AR R B AR 2 [0 7R A 9 3F
T HBAL B TIRERE, E B EA TR AN BB &
. BfEET SPEC2000 ¥IRE MBI F 5 S BITHN BT
B )y BT B #AT TR G RER. BT EES R
SLP, il AR T i AL P AT R

£ X W

[1] Franchetti F,Kral S,Lorenz J,et al, Efficiem utilization of SIMD

convolve  buts

. 60 o

extensions[J]. Proceedings ofthe IEEE, 2005,93(2) :409-425

[2] TMS320C6000 CPU and Instruction Set Reference Guide(Rev.
F)[M]. TexasInstruments Inc. 2000

[3] $SC140 DSP Core Reference Manual[ R/OLJ. http: //cache. free-
scale, com/files/dsp/doc/ref _ manual/MNSC140CORE. pdf,
2012-05-20

[4] FridmanJ, Greenfield Z. The Tiger SHARC DSP Architecture
[J]. IEEE Micro, 2000, 20(1) : 66-76

[5] Tanaka H, Ota Y, Matsumoto N, et al. A New Compilation
Technique for SIMD Code Generation Across Basic Block
Boundaries[ C] // Design Automation Conference (ASP-DAC),
2010 15th Asia and South Pacifi, Jan. 2010:101-106

[6] LarsenS,Amarasinghe S. Exploiting superword level parallelism
with multimedia instruction sets[ C] // Proc of the ACM SIGP-
LAN Conference on Programming Language Design and Imple-
mentation, June 2000:145-156

[7] Shin J, Hall M, Chame J. Superword-level Parallelism in the
Presence of Control Flow[C] // Proc. of the International Sym-
posium on Code Generation and optimization. March 2005; 165-
175

[8] Nuzman D,Zaks A. Outer-loop vectorization: revisited for short
simd architectures[ C] // Proceedings of the 17th international
conference on parallel architectures and compilation techniques,
PACT ’08. New York,NY,USA,ACM, 2008;2-11

[9] Aho A V,LamM S,Sethi R, et al. ZHiFFHEIM]. R4, B,
B, 3. U UM b i R, 2009

[10] BRKEE, XIHFH, BEF, % BFROHEFHBFREGE 3B
[M]. b3 EpF Tl i Bt 2001

[11] Allen F E,Cocke J. A program data flow analysis procedure[J].
Communications of ACM,1976,19(3)

[12] Open64[EB/OL]. http: //open64. sourceforge. net, 2012-09-10



