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 [emperature
e Humidity

* Air Pressure
e Light Level
» Movement

o Rainfall

Enviromental Monitoring...




...and transmiting it somewhere

e A transport network is needed - WiFi

=

e Usually available nearly everywhere ¢ '.

e A transport protocol is needed - MQTT

* Flexible

O

d

e Lightweight

 Open Source



Hardware: D1Mini + 12C Sensors

« ESP8266 Microcontrollers are cheap and
easy 1o program

 D1Mini brings a nice package

e |2C-Sensors are also cheap and can be
directly attached




Outdoor Version

with solar panel and Eneloop
buffering

* On sunny days collects enough energy for 24h
* On cloudy days a few hours are missing when power
runs out




Indoor Version

with LED-Strip 8 | “:;'*
motion sensor
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Protocol: MQTT

« MQTT-Messages have two components:
e Jopic
« Message
e Example: /Chattenweg5/Wohnzimmer/temperature 24.32

* Topic contains Site, Location, Measurement-Type



Protocol: MQTT

MQTT = MQ Telemetry Transport
Invented in 1999

Uses TCP as transport, port 1883
SSL possible, port 8883
User/Password security possible

See mqatt.org for more



http://mqtt.org

Software: Microcontroller

Initialize

Check voltage: If too low, deepsleep

Connect to Wifi

Connect to MQTT-Server

Read sensors

Transmit measurements

If outdoor, deepsleep to conserve energy, reboot and restart

If iIndoor, wait and loop back to read sensors



Software: mqgttgraphd

Runs on linux, needs:

 mosquittod

 RRD-Tools

Connects to mosquittod as a reader

Waits for messages from sensor-controllers
Reads message, parse topic

Create RRD-File if not exist

Write value in RRD-File



Temperatur

Software: Display -

Luftfeuchtigkeit

Temperatur Iemperatur ’

“
’
! b}
n - -
o »
n -- -
& 24
2 4 = -
Marimwm M amum Lant
- . ™5 2.9 & B
M M
N 4
2 » lTaupunkt
24 " 2)
4 - i LR B s . - N 40 W LTIl =
LR Ay LS T St L M e W
. Macimum Munisue art ’
Macisum tnisus Lant 24. 91 9. 05 2537
M. B8 3. 98 .17
fitf :
$ ok od Luftfenchtigkeit '
Luftfeuchtigkeit & .
L t ’
> » .
L ]
- A LY. -
n - Mol / \ Merie e M e e Lant
/ M -~ 5. 39 3. & o
" f e ¥
o J " \
n 7 A\ \\ ‘ \
/RN / -y - N Luftdruck
" ) - 2 \ Sy ”
' N - " PN
Yo 2 n LT
n *
N
- LR R Mar - - N A0 W LY
L o S O e 12 W Lt
- Macinum Minisue a
Macisum tnisus Laxt .0 0. - 73
.. 08 0. 85 .77
e
T
laupunkt
Taupunkt P
’
ey e LR R .
= 24 Marieam Mnieue ant
| ] | | | 4 — 118, 88 . 20
‘ »
J
w
I 1 Lux
L]
[ B ]
B
a2 '
12
1 0]
19 ol . :
9 -
- — - = ;o —— $
. »
. - L R M - - e A2 - L L
o o 06 " » 2 00 "
Macinum Minisue a
Macinum Mnisue ant 7.73 pgp— 3
n.22 5.08 L -
‘.
i Luftdruck
Luftdruck - "
miinm mnuswm Laat
’ "
’
Regen
anb
21 &
1.0 k 3 . .
- LR B s . - N 40 ™ LUl
LU R Ay LS LY Lt 8 »
- Macinum Manisue ant
A S —— E— 1000, % 1001. 18 1009. 53
1000.71 1000. 25 l008. 71
e -

e M. - Lant

Lux LUX " % 295 o8 nadd 44

’
1% . .
0 ESP4 Spannung
»
-
"
M
@
%) ALl
"
" 19
po]
1G]
)]
2 —
»
- LT R s . - e A0 - L LY
L L o 12 W oo 18 W
, - Macinum Mainisue ant
Wcisum tnisus Laxt a1, .00 3.00
.20 0.00 aS.00 LR -~



Future enhancements

e Connect event handlers to MQTT

e |ike react to starting rain by closing windows
 Relay weather data to APRS

e Keep everything modular!



Any Questions?

Thank you!



