Home Area Sensor Network
based on Bluetooth Technology

Mario Nunes
INESC-ID/ INOV
Lisbon, 30t October 2018

Workshop
Bluetooth: Current and Future Perspectives

nnnnnnnnnnnnnn



Table of Contents

* Wireless technologies for LAN/LPWAN/Cellular
* LAN/HAN technologies comparison

* HAN services/applications

* BLE HAN architecture

* BLE Gateway

* BLE water meter, gas meter

* BLE electricity meter

* BLE Beacons

e Conclusions

OV CQ*?) jnescid

¢ Inovacéo



Wireless Short Range / LPWAN / Cellular
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HAN Technologies Comparison

Technology
Wi-Fi

BLE

Zigbee

PLC (HomePlug)
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Very high bitrate
PC/Phone interoperability
Massive deployed base

Very low power
PC/Phone interoperability
Massive deployed base

Very low power

Very high bitrate

High consumption, battery constrains

Lower range (TxPower: 4 dBm), could
require mesh.

No PC/Phone interoperability
Complex mesh network

Requires Power plug availability

inescid

Workshop Bluetooth: Current and Future Perspectives 0a ¢



HAN Services/Applications
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BLE HAN Communication Architectures
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BLE Gateway

BLE

Transceiver
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Ethernet/
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Block diagram

Physical appearance
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BLE Water Meter Sensor

[ e . BLE —
Transceiver

I
Battery

Block diagram Physical appearance

The BLE water meter allows an easy integration with a water meter of read-
relay probe type.
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BLE Sensor Deployed in Domestic Water Meter

Common water meter

Probe hole
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Smartphone (Android) Water Meter App

Water consumption (m3)

Date ==)
Water volume ==)

< Initialize water counter ==)
__3 Slot interval (15m/1h) ==
(t: Time m=)
- Time adjust ==
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Windows Water Meter Application

BLE Client INOV

Universal Windows Platform

BLE Client Description:

Query services from GATT server
1) Discover servers

Connects to selected BLE and communicates with it

2) Connect to a server Selected device: INOV-Flux

INOV service
LoadProfile ~-

Read Value

Write Value

Status:

Text written to ‘LogProfile.txt':
25-01-2017 00:30
25-01-2017 00:45
25-01-2017 09:00
25-01-2017 09:15
25-01-2017 09:30
25-01-2017 09:45
25-01-2017 15:00
25-01-2017 15:15
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Windows Water App Functionalities

¢ Te m p e rat u re ] Bﬁw niversal Windows Platform

° Batte I"y VO |tage | BLE Client Description:

Query services from GATT server

* |nitialize water counter (w/ password)

* Slot counter interval, typical values 15m, 1h
* Set time

 Set date

* TimeAdjust, to calibrate real time clock

e Total consumption (dm3)

» Water flow (dm3/hour)

* Load profile (list of consumption slots)

Read result: 20:59:12
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Example of Water Consumption Monitoring

) EnergiST 2015 Dashboarc X\ : [EER= &l 2 ]
€ | energisttecnico.ulisboa.pt/#/dashboard/1289 < 3 S
Aplicasoes ¢ Bookmarks [ id )] [11ST (7] Google Yaho

& Mario Serafim dos Santos Nunes ~

@ Dashboard

Month ﬁ 03-06-2016 - 06-06-2016 Export
O Water Sensor Test
% Sensors volume [I] =
O Water Sensor Test %
25
20
H
Q
2
15 &
10
June 4, 2016 @ 14:00 = 5
volume: 1.001 7[ . |
Lr L - 0.00
3.Jun 08:00 16:00 4. Jun 08:00 16:00 5.Jun 08:00 16:00 6.Jun 08:00 16:00
3. Jun 12:00 4. jun 12:00 5. Jun 12:00
‘ " 3
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BLE Gas Meter Sensor

Gas probe

BLE I
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Transceiver

I
Battery

Block diagram
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BLE Electricity Meter Sensor

Voltage probe
BLE —_—
‘ Transceiver
|
Current probe AC/DC

Block diagram
Physical appearance
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Electricity App Functionalities

* Temperature

* |nitialize energy counter

* Measurement interval (15m/1h)

* Time, Date

* Voltage (V)

e Current (A)

* Power (W)

* Power Factor

* Energy (kWh)

 Calibration (Voltage, Current, Power, Energy)
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BLE Beacons

* Previous sensors requires pairing and a secure connection.

* Beacons broadcast information T ———

@) Eddystone

Addrass: D3:2D:1F.64.B7.67

* Beacon types:

* Apple iBeacons (location) o
* Google Eddystone beacons
* Eddystone-UID (location) S
+ Eddystone-URL (URL) e, 3
» Eddystone-TLM (battery, temperature, etc.) pp;:”; e
* Unencrypted/Encrypted Y —

[dBm]:

Updated: 22/10/2018 10:53:47 +01:00
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Conclusions

* BLE based sensors are a good option for HAN, specially for battery
operated devices, due to its very low power consumption and
interoperability with smartphones.

* We plan to add BLE to LoRa sensors, for local access to information
(saving costly displays)

e Future work will focus BT5 on BLE mesh applications.
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Thank You

mario.nunes@inesc-id.pt

mario.nunes@inov.pt
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