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Design of BLE Wireless Locating Beacon
Based on Directional Antenna and RSSI Value
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(Department of Computer Engineering, Shanxi Architectural College, Jinzhong Shanxi 030619, China)

[ Abstract] The current BLE locating system, is usually achieved by the traditional fingerprinting triangulation method, a large
number of beacon nodes are located in the area where positioning is required, and it needs a lot of manpower and time to collect
matching fingerprint vectors for every position, in order to reduce labor cost and intensity of beacon nodes during network
deployment, as well as improve positioning accuracy, a wireless BLE locating beacon based on directional antenna technology and
RSSI is designed. First the system hardware structure was introduced and the antenna performance analyzed with HFSS , then beacon
positioning algorithm was designed to realize the signal AoA and distance . At last, experiment results showed that this design
improved the accuracy of positioning as well as simplified network installation and maintenance.

[ Key words] RSSI; Directional antenna; BLE locating; AoA

0 31 5 RN e B PRERA AR B, (ol FH DU AR [ K2k, 5 /K- 1T FY

R HEE DR IO AL B TAERCR I AR 2
—, TV B TCLE AR T BT I FR AR A £ 53
o DIBRSE: A ORI i 419 s RN R S A
SOREE W BE CREA =N = A I
PAR B R AR 5 =3I BR R4 - 420 5 5
i & RSSI(received signal strength indication ) Jll 32 |
FIIAEFE] ToA (time of arrival ) Il 45 ; 177 I £ 55092 1)
SRR 5 AN R B A 2 R TR
{55152 AoA(angle of arrival) PEfrENTY . HAT
WA BN RGE) 2 R R 80k %05 1 P 468 A 15 17
5 ARFRECRAETH BEARES RN TR 20 E] ), ol
W ASCBTT T T ] R ZE R RSSI Y o4 e
(hE-S7N
1 BREH

Wi o Bl i A S RS A an e 1 i
Ro

WA To e o Bl 9 U 52 B, GBREAE TR 5

SE [0 A 4331 oR 0°,90°  180° ,270° , 38 43 AN [H] 7 [i]
IR i {5 - B RE ), I &% 07 [l {5 5 i 42
WA i AE R SRIBUA B2 23 B 0 5 rh AR A — AR 4
[ PR R A AR B ) 114 28 () 18 4, X e 38 1) 5
0 R B E TR RE AL R R R

rg i MCUHH PPN
i RJ45
Py
iE iE o E iE
i) i) fi] fi] 1]
PN PN PN PN K

B1 EFEMEREEE
Fig. 1 Diagram of BLE locating structure
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