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System overview



End Device
• Temperature/Humidity Sensor + 
ZigBee radio
• Configurable reporting time
• Self-check functionality

• warning when in-chip 
temperature high
• warning when low battery

• Up-to 10 years battery lifetime 
with 1000 mAh battery and normal 
sampling time

Router
• Expand the network
• Self-heal the network

Local wireless sensor network - ZigBee

Local server
Synchronize with main server
Alarm in emergency 
Display the change of sensor 
information in real time



Local server – User interface

Real-time graphic
display

Real time text display

Sensor selection

Data navigation



Sensor Module

ON/OFF
Switch

Integrated
Antenna

Push
Buttons

Sensor

Battery
Holder

Future update: 
- Cover for the sensor
- Removed push button
- 4 additional digital I/O ports



Sensirion SHT11
Humidity sensor and temperature sensor
Humidity sensor measurement range: 0-100% RH
Absolute RH accuracy: +/- 3% RH
Temp. accuracy: +/- 0.4°C @ 25 °C
Response time: 8s 
Calibrated & digital output (2-wire interface)
Power consumption (typ. 30 µW)
Cost: 190 SEK (units: 100+)



Sensor Comparison (Temp.)

Sensor comparison
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Sensor Comparison (RH)

Sensor comparison
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Sensor Network at Skokloster



CultureBee homepage

Up and running since November 2009
Data from each individual sensors
Temperature and relative humidity data



Deployed networks

Skokloster Castle

Burmeisterska Huset

Linköping Cathedral

Täppan

Södra Möckleby Cathedral



Deployed Networks

2010-02-22* – todayBroadbandBurmeisterska huset
(Gotland)

2010-07-02 – todayTelia mobile InternetSödra Möckleby
(Öland)

2010-01-07 – todayBroadband (ADSL)Linköping Cathedral

2009-11-16 – todayBroadbandTäppan (Norrköping)

2010-03-05 – 2010-06-01BroadbandSkokloster Castle

DateInternet 
connection

Location



Summary

The concept of wireless sensor network is working
Local server can operate independent of the Internet
Main server provides data monitoring of all buildings
The Culturebee system is working stable
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