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Abstract: The approximate point-in-triangulation ( APIT) localization algorithm was prone to in-to-out and out-to-in errors
during the measurement using the optimal point-in-triangulation method, and it would has bad effect on positioning accuracy. In
order to solve the problem, an improved APIT localization algorithm based on same side technique of vector product was
proposed. A received signal strength indicator localization algorithm was used to realize the initial positioning of the node. And
the same side technique of vector product was used to replace the inner point test method. Both of them improved the positioning
efficiency. After the simulation on MATLAB, the positioning error data of APIT localization algorithm and the improved APIT

localization algorithm were gotten. The results demonstrate that, on positioning accuracy, the improved APIT localization

algorithm performs better than APIT algorithm.

Key words: sensor technique; node localization; same side technique of vector product; positioning error

51

i3

To 2% 1% % %5 P #%"" ( wireless sensor networks,
WSN) 21T 4E K [ N Ah v BE ALY — R 5 B HR Z
— K FRGEL R Ol R AP A L B
KBy s S A G T IZ . TR R Z BN, 7Ry

ST H WA BT IR H (2017C€35009)

YEFE R/ w66 (1966-) , 55, #4%2, W58 07 1) M il & A%
SARH GEAE SE R AL TR,

E-mail ; hancgb6 @ 163. com

Wik H 41 :2017-06-23 s Y 2 & 2cki H 191:2017-08- 14

RALECHMEI T RERINEBIEA A E L, R
LBREN R 4 (global positioning system, GPS) B XK
JE ve , (ELTED Xof RS P K 1 T £k A% % 2% X 4%, {E 1] GPS
TENDR-FEOE D RGA S AR, IR LY T RGEY
JEVE. MRt A A R R R e
T 2 AHZE BB A LA S A, A SO rp 3 22580
AL IR 48 8 L . BB B, s LR 250l
JEFIEE AOCTHMEE . T A 3 E Bk
=5 R 48 /8 (received signal strength indicator,
RSSD) ') % ik W} [A] 2% (time difference of arrival,
TDOA) " |5k Hf[A] (time of arrival, TOA )™ 1) %



396 oo A 2018 45 H

WA (angle of arrival , AOA ) ™ 45 5 i T 1% , XL HE % a @ b @

DR BE (LR RO R 8 AR B AT 2 SN

1T SRR . e MIBEHE A 1 30 B T AT AN 4

LMY DV-Hop ( distance vector-hop )" | Amor- /// /@ \\\ /// \\\

phous *) mELEI Y BUBGE S A A Cape S Y N
S — O S ©

proximate point-in-triangulation test, APIT) 5 v 3% , H
e APIT JE (LS AR AR AR & AL R RB 4, HAS
WA T REAF 00, PR e )2 0 o B TR AR 5 A
BERRAR Y ST A 5] e R AE = AT N S
(perfect point-in-triangulation test, PIT ) iz i+ 25 & H
B in-to-out F1 out-to-in HA], T HE (K BEME L4
FEXS LA B IR) R, AR SO 2 Y — b 5 T o AR ] 1] AR
Bk APIT 5 (5302, 120 (i FETE PIT Ui Jo o
T 5 AR Y R SR BB s RS 3l , T e i i
FIFH RSST 5 o7 FE 35X AR FY s - A T 01 2 oL, SR 5 )
P v 1) BT ) 4 S R A PIT 3k, A
T4 5 19 R A E RORG B

1 APIT B &%

1.1 ERFEE

APIT 5 (3835 2t 3f 3% Je MK HE 48 A3
W —RhE LSk . W L R FEIZE ML RE R, R A
TR T S Z AR IR AR Y A SR e N IX 2B A
PRAT RIS AN BUAE b = A, RS R A3
A E IR 0 A B2 C AN ER =S
TE , 0 1 Hi A AR S AR =AU X L5 4R
SAICE S ORI, BV ARFY S AL E o

\

Fig.1 Positioning principle of APIT
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Fig.2 Principle of PIT
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Fig.3 Misjudgment situation

a—in-to-out b—out-to-in
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Fig.4 Unknown node outside and inside the beacon triangle
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Fig.5 Vector product direction
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Fig.6 To determine whether the unknown node is within the beacon trian-

gle or not
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Fig.7 Positioning error of APIT and the improved APIT
a—node map b—positioning error of APIT  ¢—positioning error of the im-
proved APIT
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