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Study on the Building Method of a Sensor Network based on
BLE Beacons with WPTS
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8 % E =FolA= RF (Radio Frequency) °dA] sHIAY A w=To] HA Wotat CATV B +4 55 A
ol (leaky coaxial cable)& 83t Al VEQT 75 9RME ATt AN TE 915 Sk diolA] &
ZsH= WPTS (Wireless Power Transfer System) X8 A2 AAZTFHE AABIILE. WOC (WiFi over
Coax) 7|&& &8sto] CATV WoZ AlMe] BLE FABAl 4159t WPTS HE 417 4S8 Afsty, ¥4 55
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Abstract This paper investigates the method to implement a RF (Radio Frequency) energy
harvesting sensor node and to build a sensor network using a CATV network and a leaky
coaxial cable. The power supply of a sensor node is designed with the WPTS (Wireless Power
Transfer System) receiver operating at 915Mk A sensor network has limited coverage by the loss
of RF signal at a wireless transmission link. The paper proposes to build a sensor network that
the BLE signal of a sensor and the signal of a WPTS power transmitter are transmitted through
a coaxial cable of a CATV network by utilizing WOC (WiFi over Coax) technology and radiates
at a leaky coaxial cable. The length of a leaky coaxial cable and the total loss of a wire link
are allowed to the point that the RSSI of a sensor node is more than the minimum value
(-78dBm) and lead to extend wireless coverage.
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Fig. 1. WPTS BLE beacon sensor node
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Fig. 2. Received RF signal power of WPTS receiver
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Table 1. Parameters of Friis equation

Parameter Value
PGy 3W
Gr Dipole: 1.0dBi, Patch: 6.1dBi
A 0.328m
(f: 915MHz)

WPTS g $417|9F AlA L& Alo]9] AZ|7} 3m
2w AA ==o] WPTS A $417158 A5k 1
| QFEIL=Z 42415 RF A& A2 0.9 ©]3, tho]
£ gHYE 4418 RF XS A2 0.3 ook
WPTS A $A417]9}F AlA] L& Afo]9] AJ7} SmE
Z7ksH AlA =9 WPTS A8 $:417]0] AR&3H
2] QFHUE 42418 RF 415 g2 0.3 ©], o}
O|Z QIHUZE $AI%H RF 413 AL 0.1 H45H
Hc}

RF-DC H31719] ¥gl §-80] 65.7%2 739, #Hgl
d DC HgS A oj4e dik= ® 29 Atk
WPTS A8 $41719 A4 =& Ate]9] Ag] Ro] 1m
Q1 7%, RF-DC BigH7]9] Q)] 4418k RF 413.9]
AP 8.31m0 0|3, EFH2 5.46m °|t}. Re] 3m=
37t 2418k RF 413.9] A2 0.921, ¥gH
DC AL 0540 74sH Hch 74 g3 ¢
oAl RF 413.9] A5 A7 QIs|A WPTSY] F-41
g A5 AR s dAZZ At AL &
k.

¢

=S

4>

E 2. RF-DC Zielel 221, 53 &3
Table 2. Input and output power of RF-DC converter

R [m] | Input Power [mW] |Output Power [mwW]
1.0 8.31 5.46

1.5 3.69 1.91

20 2.08 1.21

25 1.33 0.81

3.0 0.92 0.54

35 0.68 0.35

4.0 0.52 0.22

45 0.41 0.11

5.0 0.33 0.03
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Fig. 4. Coverage diagram of sensor network
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Table 3. Average current consumption of
sensor node

Advertising Interval [ms] Average Current [#£A]
100 322.4
200 161.9
300 108.4
400 81.7
500 65.6
600 54.9
700 473
800 416
900 37.1
1000 335
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Table 4. Charge current of WPTS power receiver

R [m] Charge Current [#A]
1.0 1818

1.5 637

2.0 403

25 270

3.0 180

35 116

4.0 72

45 37

5.0 10
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