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Ablauf windon

* Gesamtkonzeptes

e Einzelfunktionen:
 Microcontroller, Sensoren, Aktoren
e Kommunikation
* Konzept, Steuerung
e Datenbank
* Webserver

* Live Vorfuhrung
* Fazit
* Feedback
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Smart

Gesamtkonzept Window

* Verbesserung der
Umgebungseinflisse

e Softwarearchitekturen

e Hardware
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Mikrocontroller

* Phytec-Board

* Programmentwicklung mit

Smart
Window
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e 2 Threads :
* Thread 1:
Auslesen + Aufbereiten der Messwerte, Aktorsteuerung
* Thread 2:
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Smart

Mikrocontroller Funktion Window

‘ <START MEASUREMENT>

RESULTS Phytec

Raspberry Pi

* Eigenes einfaches
— Kommunikations-
As] lm protokoll

main()
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Sensoren

* Schalldruckpegel:

* lJmicm P
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SparkFun Sound
Detector SEN-12642
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Smart

Sensoren Window

* Berechnung des Schalldruckpegels

P
L, = 20-10g[]
Po

D, =20uPa

* poSchalldruck fir menschliches Gehér bei 1kHz
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Smart

Sensoren Window

* \Von Phytec:
* Temperatur
» Luftfeuchtigkeit
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Aktor

* Servo Motor:
* PWM-Ansteuerung

1.5ms

2ms
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Kommunikation

* 6LoWPAN

e Kernel, Channel, Pan_Id
 UDP Header Compression
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Smart

Kommunikation Window

e Funktionen fur RIOT

int sw_network_init(void); // set channel, pan_id

int sw_send(char *dst_addr, char *data);
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<ommunikation Smart
Kommandos o

e String basierte Kommandos

o "<cmd> <sensor> <position>/<value>"
e cmd: "GETY, "PUT"
e sensor: "TEMP", "VOLUME", etc.
e position: "IN", "OUT"
* Sonderkommando: "GET All"

* Feature Request:
* COAP
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Smart

Kommunikation, Ablauf Window

e Zwei Endlosschleifen (Threads)

UDP Multicast
ff02::1
)
"GET All"
_ ,,)
\’
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receive
€P2T=TEMP_IN/21.42"
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Konzeptentwurf

Smart
Window
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Grenzwertberechnung oy
e Alarm, wenn: bl
* Innenwert aufSerhalb *
Komfortbereich - S
UND Temp_MAX :
* AuRenwert besser als e
Innenwert —

Temp_IN —

e Alarm, erlischt: _:

Temp_OUT —j
Temp_AVG —

* [nnenwertim —

Temp_IN —

Komfortbereich omome—| ],
U N D Temp_OUT :TJ
* Innenwert und AuRenwert S
selbe Ausrichtung zum Tam_ x|

mittleren Komfortwert Tene N —

Temp_MIN —{
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Alarmstatus

e Status 2
e Alarm

e Status 1
* Warnung

e Status O
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Window

Temperatur_Alarm

Temperatur_AlarmState

Alarm (2) emp_Min < Temp_IN
&

Jemp_IN < Temp_Ou

Temperatur_AlarmState
Warning (1)

Temperatur_AlarmState
OK (0)

Bachelorprojekt SmartUni

16



Steuerung

* Moore Automat

e Ablauf in Pseudo-Code:

// setzen des Anfangszustands
while(1){
// 1. lesen der Daten aus der DB
// 2. Uberprifen der Alarme
// 3. schreiben von Alarm Zustanden in DB
// 4. Codierung des Petrinetzes
// 5. Zuweisung von Ausgangen
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Steue

rung

: ServoClose

T Win_Closed

Window closed
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ééoﬁn%ﬁ%eg d%eeVar ablen

5 /] set 1n1t1allsat10n state

bool state@ = false;
bool statell = false,
bool statel2 = false;
bool statel3 = false
bool stateld = false;
while(1)

//
/1
/1
//

reaé Auto/Manual out of database
read current status out of database
read temperature out of database
read priority out of database

Smart

\AinA A

temp_ég(tegg %2e< temp min) && (temp_in < temp_out)) || ((temp_in >

temp_out)))
temp_alarm = true;

if (temp_in == temp_average)
temp_alarm = false;

// schreiben des Temperatur Alarm Statuses in die DB

if (init && !win_open_bo && !stated)

init = false;
stateo = true

if (stateo & (priority==0) && !statell)

stated = false;
statell = true;

// Transition 1.
if (statell && ('w1nd alarm && (
(autoMode_bo && humid_aIarm))) &&

statell
statel2

false;
true;

// Assignments
if(statel2)

{

lautoMode_bo && manOpen_bo) ||
statel2)

sw_send(DST_MULITCAST, "PUT_Win/Open");

sleep(5);

if (statel4 || init)

Sw. send(DST MULITCAST, "PUT_Win/Close");

sleep(5);
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Datenbank - MySQL

e Datenbank auf Raspberry
* MySQL Workbench

21.01.16

File Edit View Query Database

0 &5 &l &

Navigator
MANAGEMENT 4
© server status
5 Client Connections
4 uUsers and Privileges
Status and System Variables
&, Data Export
& DataImport/Restore

INSTANCE

PERFORMANCE

& Pe

& e
SCHEMAS L
Q Filter objects

» | smartWindow

Information

Using SSH tunnel to 169.254.160.79:22

Server Tools  Scripting

&

Administration - Server Status

My
Server 5.5

Help

BSl Datenbank_Tabellen

Connection Name

Raspi4lot
Host: raspberrypi
Socket: /var/run/mysqld/mysqld.sock
Port: 3306
. 5.5.44-0+deb8ul
Version: (Raspbian)
Compiled For: debian-linux-gnu (armv7l)
Configuration File: ~ unknown
Running Since: Tue Jan 12 13:07:33 2016 (0:49)

Available Server Features

Performance Schema: off Windows Authentication:
Thread Pool: nfa Password Validation:
Memcached Plugin: nfa Audit L

Semisync Replication Plugin: nfa Firewall:

SSL Availabiiity: off Firewall Trace:
Server Directories

Base Directory: Jusr

Data Directory: Jvar/lib/mysql/

Disk Space in Data Dir:  unable to retrieve

Plugins Directory: Jusr/lib/mysql/plugin/

Tmp Directory: Jtmp

Error Log: ® on /var/log/mysql/error.log
General Log: O off

Slow Query Log: off
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Server Status CPU
Running ---

Traffic

8.05 KB/s

Selects per Second

0

InnoDB Reads per Second

0

Connections

5

InnoDB Buffer Usage

5.0%

InnoDB Writes per Second

0
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Datenbank - MySQL

 Je eine Tabelle
* Sensor
* Limits
» Befehle
e Alarme

21.01.16
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1D zeitstempel | Wert _

1 14.01.2016 16:28:00 O
2 14.01.2016 16:29:00 O
3 14.01.2016 16:30:00 2

TEMP_ALARMSTATE

1D | zeitstempel ____| Wert __

1 14.01.2016 16:28:00 22.00
2 14.01.2016 16:29:00  21.87
3 14.01.2016 16:30:00  21.42

TEMP_IN
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Datenbank - MySQL o

MySQL Interface

bool write_in_db (MYSQL *mysql, const char *db,
const char *table, const char *value)

int get_latest_value_int (MYSQL *mysql, const
char *db, const char *table, bool *succeeded)

21.01.16 Bachelorprojekt SmartUni 21



Webserver

e Python Flask
* Anbindung an die Datenbank

* Ubermittlung der Daten in Python
an die HTML Dateien
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Benutzeroberf]

artWindow

c

Hom
Settings

Description

Settings

Settings

Description

automatic

AUTOMATIC

lochschule fiir Angewandte Wissenschaften Hamburg

Hamburg University of Applied Sciences|

Priority on

If you chose "All three', it is possible that the window will be locked open.

Minimum Temperature
Maximum Temperature

Minimum Humidity

Maximum Humidity
Maximum Air Quality
Maximum Wind

Maximum Noise

Priority Air Quality, Temperature and

Inside Temperature 220°C

Outside Temperature 4.0°C

Inside Humidity 40.0% Settings
Outside Humidity 70.0 %
Inside Air Quality 0.01 Vol. %
Outside Air Quality 0.01 Vol. %
Inside Air Pressure 1010 Pa
Outside Air Pressure 1016 Pa
Inside Sound Level 20.0dB
Outside Sound Level 20.0dB

Description

Home

SmartWindow is a student project of the HAW Hamburg.

Description

The Idea

We asked ourselfe what disturbs us while lectures. The answer was the air. Sometimes it is too cold, too hot, too sticky, too humid.
So we asked ourselfe how could we change this. The answer was to open a window.
The last question we asked oursefle was about the possibility to automate it. This answer was easy. Yes, squire!

Aword and a blow.

The Concept

Air Quality Alarm Maruel

After choosing manuel on the homepage the window could be opened and closed by the buttons on the homepage as long as the wind is.
Temperature Alarm calm.

Humidity Alarm Automatic

As standard limits the following values are used.

For Operating:

* The best temperature for working is between 20°C and 26°C.
* The best humidity for working is between 30% and 65%.

* The maximal limit value for air quality is 1 Vol. %.

Only for Closin

* The maximal limit value for the wind is 21 m/s.

* The maximal limit value for the outside noise is 60dB.

Priori

The priority declares which alarm is examined. If all alarms are examined, it is possible that the window could not close again. Thiswould
be caused by the unknown dependence of all alarm causes.

Noise Alarm
Wind Alarm
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Modell

21.01.16
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Smart
Window

Live Vorfuhrung
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Window

Fazit



Feedback ot

* \Was hat uns gut gefallen?

e gute Atmosphare

e zu jeder Tageszeit hilfsbereite Dozenten

* Projektcharakter (eigenstandige Losungsentwicklung)
Produktidee verwirklichung
Unterstltzung von Informatikern

e \Was konnte man verbessern?
* Einweisung in github
e Arbeiten mit Informatikstudenten
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Feedback ot

* Was konnten wir aus unserem Studium anwenden?
e C, C++
* Modellierung von Ablaufen mit Petrinetzen
e Datenbanken
* Projektmanagement

e \Was haben wir verbessert/ konnten wir neu erlernen?
* Projektmanagement

Arbeiten im Team

Kommunikation

Tool: ,github”

* Kenntnisse im Umgang mit Linux

21.01.16 Bachelorprojekt SmartUni
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Smart Window

Vielen Dank fur die Aufmerksamkeit!



