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Indoor Positioning of/Wireless Network Based on Improved Neural Network

YUE Xiao-Bing, HAg) Qian

(Department of Computer Engineering, Henan Polytechnic Institute, Nanyang 473000, China)

Abstract: Interfered by a variety of factors, indoor positioning has been a research hotspot in wireless network. To
improve the indoor positioning effect, aiming at the problem that the neural network has in indoor positioning accuracy of
the wireless network, this paper designs a wireless network based on artificial neural networks. The first indoor wireless
network collects relevant information, extracts indoor positioning data, and then uses neural network for data learning. It
sets up a wireless network positioning model to improve the defects of the neural network. Finally, the simulation is
carried out on the Matlab platform. The results show that the improved neural network overcomes the limitations of the
traditional indoor localization methods, and achieves higher indoor localization aceuracy of wireless networks. Moreover,
the indoor localization efficiency has also been improved significantly. B

Key words: indoor location; neural network; simulation experiment; artificial bee colony optimization algorithm

TREFMBIE, SR TV 2 200 = e 7 vEN. R
e e AL IR B, AN E AL AT Ay s TR AN TR S
IR JEE T 248 5 oz 77 v, T P Y 1 2 P e T T R

1Al y !
AR, &E%%Z@J%iﬂ”ﬁﬁﬂiﬁﬁﬁkgﬂ TEEIE1E 1R
AR, DR TR 2 ) 4 L 3 B A W 4 5. 0 TR 2R 4 1Y

REFh, fr AR B R, SRR e, =N
HEErh, ABRENL R S (GPS) T, [F) & N g A
552 EWAEITIL, 25 520, TRk E A
SEANL— B TR 9 2 F 5 sk o i1 EE R,

X T 2 W 2% 1) = P E A ) A, [ N b AT

© YRR IA]: 2017-03-28; & L4 []: 2017-04-20; SR A (A 2017-06-12

BT 252 1] PR B, 5 S AR, T L2 (R JE LU A
SEBR B A BN R S5 5 R R = P e A 5 V2R
SEA %2, LIS S5 (Received Signal Strength
Indication, RSSI) 1§ & k) 21, M+ RSSI G
24 0 5 55 N 5 AL 5 VI SR — R IR SR A

Research and Development ff 77 & 257

© ERERBATHRT

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn/1003-3254/6208.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.006208
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20184F #5274 H2

HEATAG T, AT R ER A K RIE AR R E
Ml e i g 505101 Horh KSR 41 B2 1 45 A 2
15, RO LR W 4% 5 PN E S VA E L ROR 22, T S
] S ALY G FERERT LK, = e AR, &
IR 285 FRT I 0 T R B, 7 TIC 28 ) 4% 5 PN e Ao g A v 8
N2 AH R FREARZE X 2%, 0 BP #4148 0 28 47 (E IR
SO 1, 2 Bt DU o 5 ) it )

N TR TCE M 4 N E A RCR, £ Y e
I 28 47 1F 0 28 I 2% 25 PN S A BBE R e, it 17—l
BT U o 8 ) 5% 1 TG 28 I 4% = N 8 A 5 (ACO-
BPNN). B /e He 0= P e AL 5, 28 J5 K #h 48 W 4%
P HUAEHEAT 2 21, ST ORI 28 58 T AR R, 0 28 Y]
MBI T S0, 55 7E Matlab ¥ & EiAT T R
2 P X2 AN L IR v
21 wEms L

BP 148 ) 2 27 2] 3k B2 1 A5 5 1 I ) A% 36 AR 22
F = AL R, AN B2 b E Mk, R
FH B0 T B )R, 5 %% BP #4488 (5 B IE
7] A% 5, SR G 9 22 10 I Tl 45 4, A B 1 8 0 28 P LA
FIERE, AR 245 548/, — B34 A AR E 1
ZE N BRI E YE T P, sk vT LAAS 2 2P HE A

(1) INJZ. BZMEHERT S8 N LM,
BN N X=[xox1,,anv1], BE S B oH N
H = [ho,hy,- -+ hp—1], LR HAY = o,y ym-1],
Hbs4i i AD = [do,dy, -+ ,dy—1]), SINJETT 80 RIBR S

JEAT R IR vy, B TR R A 2 5 5k IR

BUE N Wy, f thANBS 2 BUE 2 A9 0, Mg BE:

= e (1)
e 2 A T
N-1
hi=FB) = Vixi—¢)) 2)
i=0
it 2 R A
L-1
Ve = fla) = FO Wijhi=6,) (3)
i=0
(2) Ty, A e 2 TR 35 23000
Ok = (di = yi)yk(1 = yk) “)

258 W7t JF K Research and Development

M-1
5y =hi(1=h)) D" W )
k=0
(3) BLE P B ) A
AW ji(n) = noh; (6)
AV;j(n) = nd’x; (7

P, FRIRF R,
(4) M LA E AT 0N
Wik(n+ 1) = Wi(n) + AW(n) + pAWin—1)  (8)
Vij(n+1) = Vi) + AVij(n) + uAVijn=1) (9
(5) #hiE R A B BT i 3 25 04 B 2 ok, 19
SRR V; 71 W
22 NIHERE.
N THERE (ABC) SV 540 9 e 1 5% i A, 35
AT £ €002 W R PS8 AL, 6 S 1 SR S BB A9 e,
045 51 45, BRI RN T S . ] AT R £ 4 B )
— K, T AR IS B, THE B RS B 24
I e R e 7 R B X 5 5 5 AU R ) S RS L,
I 52 5] AU I SR B, eI AR 51 AU AT BB T
SLIRTE I LI 1 R WU, B R, R
n NMEWEX = (X1, Xo,, X)), B i NEWIRAMEN
D R EX; =[x, %0, xip] T, (i=1, 2, ..., n), 1RFE
A T R T AR EONR I G RE A S A

1
fiti={ v 0 (10)

‘ ) L+l fi<O
ARy PR B A
CE G, WL REENRIIEL 0 DI E

Xij = (X;)min + rand(0, 1)((X; )max — (X;j)min) 1n
o, (X max M min N x5 B EF AR G rand(0,
1) ABEHLEL.

71 AU T S 0 A N PR B DR AT — IR AR R,
M (12) RFEoR:

Vij = Xij+rij(xij — X ) (12)
o, vy N xg MR S IEAL &, kA BRI,

ry NBEHLEL.

T IR AR T R B IR, I8 4 R
BrIE AL B 2 B AR AL B, 4 ] e e i R
J&, K YIRS S AL IR 2 BB 0. B B0 AR AH G
P, A5 G BT BRI, P, 115 AN

© PEREE ST

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 55274 21

http://www.c-s-a.org.cn

i H AR G N A

Pi= fiti] ) fi; (13)
i=1

PR Btk B IS, 7 B R MU AT AT K
R, IR G N B B YIR. B A 5] 4
e T ER B 0 Timit AR5, D3R B B 4, 4%
for BT, BUI 5] TR AR U i, BEALIE R
FIR R E YA

3 ACO-BPNN [ Te 2k W 2% =5 N 5@ v 7 v2:

ACO-BPNN [ T545 9 4% 35 4 58 1t J5L 3R 5 48R
ER N E AT IEHE, SR 5K F BP #4025 Hiis AT
>1, RF ABC B30 40 28 0 4% HEAT AR AL, B )5 B0
2 0 £ 2 Y S AR, BRI 1 R

e
Ttk 2

% P ENT
i

RIS

\ 4

/
GES ABC 5
> itk

i

J

Y| o

\

SE BRI

1 ACO-BPNN % I E AL RE

EACHEA 22 [ 2% (¥ TC 2 I 2% 3 P9 5 (828 BRON:
(1) REEZ W E LIS, JFEAT I — L Ab B,
(2) MR R AR B B0 0 5 o 22 X 2% R S5 14

(3) ¥4t ABC HILHIMH RS AL

(4) FEALZ £ WIE AL B X, = [xi1, X2, xip] L,

D MR HI4ERL, D HAE
D=M+«H+H+N+H+N (14)

ol M H R NJSHINES K& 2 R T
%, g

(5) $4 LT VIE X; S 4B 28 0 24 U RUAEL AT B,
SR RE A AT 22 =1, 7950 47 6 A0

n N
fit= 31 -1 (15)

i=1 k=1
i, d; A g 53 5 R SERRATH AR, n R IZRRE AL
(6) EE _EIRD IR, 152 P A B VIR (1 B {1
(7) 51 AL SR I N 7= A5 AR V7, AR 528 TR ) i
XAV R AIENT A

(8) ERBEIEAL T P, R4 P, 1E X, AB3 7 LE 9k v,
SRR 7 2 X, A 7, R (R T k.

(9) 25355 limit YA Z R, — AR 153 5] 9 &
e, ISR BT AR, B B U A g i, T
AN AR V.,

(10) 14% H 1if e LA

(11) 2 FRL L5, SR X S H A (0
TR E M2 P4, LR R AR A2 51, T30 0 24
ECp A i (B
4 fHEsEsy |
41 ESE

S 2 2 (ABC-BPNN) [ JE 2% 7 24 2
P 52 B ORI 2 R I 7 0 B AT O
F{5280, S Matlab 2014 T FL 4 402 S B2 I
k.

A A [ s N
A oA
=1
: Zli &R
= — it
- 3= fr
A A
20 m
- - — -
oy Eae s
42 BERESH
Tok M2 = N e fimZ T R A RS
5= \/(x—x’)2+(y—y’)2 (16)

X, (x, ) FoREIRTT SALE,; O,y N THALE.

TEA A S 38 58 T, R AR 1 BP # 4 W 2%
(BPNN). K HITARS I (KNN). B fE R LA (e pi &
K4 (GA-BPNN) 1E Ayt be 7%k, Geit e AT & i
Z, AR 3 fros, WK 3 ATLLE W, fERTA 7%,
KNN [#) 58 A7 Z ok, HIR N BPNN, 5 A7 5% % B/
%N ABC-BPNN, IX 2[5 ACO-BPNN il ACO &
5 BP M M4 1 S0 AT AL, SRS Tt
L BTN EREARM S, L T BRI TR M
S A R Y o2 A S LS S IR VA1 S
FRAR T TCZR N 48 5 N e iR 22

Research and Development fiJf 72 7 & 259

© HEBEERIR I

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

i E RSN

http://www.c-s-a.org.cn

20184F 5527 21

100
0 L _ B KNN
_ B BPNN
% 60 @ GA-BPNN
pEEY
= B ACO-BPNN
wm 40
20
0
0~1 1~2 3~4 4-5
RZE/m

B3 BRI m e LR ZEXT T

AN TR 77 3 B I 0 I ) R0 00X i ) of B, 45 SR 4
4 FiroR. BT 4 R, BT S A I R[] 2 2 e

DK 8], 31X A& ORI ZRad AR T 5 R 28 A B v, IR |

fRUCHE %, 7 AIF %15 F, ACO-BPNN M I 461 ]
AN 1939 2/ 53 W, iy 424
SE LR, IHT TELRIR A =S e (L FE, 61 i
sy

80 -
B I A
RN
60
£
= 40
=
20 +
o R
KNN BPNN GA-BPNN ACO-BPNN
K 4 AFRTTERPAT ST L
5 HifUE b )

It 22 24 1 4 9 1 2 PR o P R A2,
BT —FE T ACO-BPNN HIJBLLI 4 5 i i (1
1, 31N ABC LI 2 2% 24— B LA A
LS A7 0810, 5224 B 747 £ P 8, S BT
S TR AT A, 45 H I, ACO-BPNN it 7

260 #iff 72 7 & Research and Development

SRR B FE, R T e M2 N E AR, Bt
I3 IR N P R S

Sk

1 GuYY, Lo A, Niemegeers I. A survey of indoor positioning
systems for wireless personal networks. IEEE Commu-

nications Surveys & Tutorials, 2009, 11(1): 13-32.

2 Li M, Liu YH. Rendered path: Range-free localization in
anisotropic sensor networks with H\l‘es. IEEE/ACM
Transactions on Networking, 2010, 18(1):=320-332. [doi:
10.1109/TNET.2009.2024940] -

3 Kushki A. Plz*an*tis HN', Venetsanopoulos AN. Intelligent
dyqamic radio tracking in indoor wireless local area net-
works. IEEE Transactions on Mobile Computing, 2010, 9(3):
405-419. [doi: 10.1109/TMC.2009.141]

4 W5, B, W E . N AR AR N 25 TE AR A
Gitt . ) 53R, 2014, 29(6): 1135-1138.

5 s, B B THE SR E R E N E L 2
B 2R (BAREMR), 2004, 43(1): 72-76.

6 HR, A, D POC. F T 2 AL RSB S =N E A E
%, BTG4 (B AAREAR), 2015, 44(1): 65-T71.
7GR, SR, E AR TCA R TS S R E N

EAL. HEHLELE, 2007, 34(6): 68-71, 75.

XE A, AR, B ET2HOEHENZ R €A

Bk, HLRHE 2R, 2008, 23(6): 1090-1094, 1105.

9 TRRGHE, A, ESE. FET S HINA KRR B - R =
PO Bk, LB 5 R SE AR, 2007, R2(1): 15 B A
2% SCHRT ). ) gy

10 FREAH], 2 ?%ﬁ‘:ﬁ.% T 314 Radio Map [T
i = I st B S T SELIT L S5 R R, 2011, 48(1):

139-146.

oo

11 3 H, A, R T PCA-LSSVR 5% ) WLAN 2

W RE BT . AR 4R, 2015, 36(2): 408-414.

12 5k, Abeth, XBoade, 5. 2T BP M4 M4 R H K
B E N E AL R VETE AL BT AR, 2012, 40(9): 1876
1879.

13 285, HERI —Fh3ET BP M ML IS N E AR it
HHLE AR S B3k, 2007, 26(2): 77-80.

© TERERE AT

htip://www.c-s-a.org.cn


http://dx.doi.org/10.1109/TNET.2009.2024940
http://dx.doi.org/10.1109/TMC.2009.141
http://dx.doi.org/10.1109/TNET.2009.2024940
http://dx.doi.org/10.1109/TMC.2009.141
http://dx.doi.org/10.1109/TNET.2009.2024940
http://dx.doi.org/10.1109/TMC.2009.141
http://dx.doi.org/10.1109/TNET.2009.2024940
http://dx.doi.org/10.1109/TMC.2009.141
http://dx.doi.org/10.1109/TNET.2009.2024940
http://dx.doi.org/10.1109/TMC.2009.141
http://dx.doi.org/10.1109/TNET.2009.2024940
http://dx.doi.org/10.1109/TMC.2009.141
http://www.c-s-a.org.cn

