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Idea behind Bluetooth Low energy 

Send less data and spent less time on the air. 

Introduction into Bluetooth Low Energy 

Data rate : 300 kbps  Bluetooth 3.0: 2100 kbps 

x1 

X1 source: http://en.wikipedia.org/wiki/CR2032_battery 
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Bluetooth 3.0 / BLE comparison 

Introduction into Bluetooth Low Energy 

Source: http://en.wikipedia.org/wiki/Bluetooth_low_energy 
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Introduction into Bluetooth Low Energy 
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This could be a value like temp. 
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Introduction into Bluetooth Low Energy 

Chips and Development kits 

Source: http://www.ti.com/graphics/tool/CC2540DK-MINI.jpg 
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Introduction into Bluetooth Low Energy 

BLELabs   BLE112 Protostick 
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Bluetooth Low Energy for Home Automation 

 
Tackling the limitations of Bluetooth Low Energy in complex wireless networks 
 



Matthias Gohlke 

1. The Use Case  
2. BLE device roles 
3. Possible Gateway scenarios 
4. System Diagram  
5. System components  
6. Used tools 
7. The Low Energy aspect  
8. Conclusions 
9. Gateway Demo 

 
 

 
  

Presentation contents  



Matthias Gohlke 

1. Use Case  

- We want to detect appliances in a room an turn on the light via a Smart-phone 
- Proximity switching  
- Connect to a room gateway for information 
- Awareness of room occupancy  
  

Switch on light 

Subscribe to notification 

Detect room occupancy 

User 

Detect appliances 

Fire Station 
Send notification 
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2. BLE device roles 
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3. Possible Gateway scenarios  
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3. Possible Gateway scenarios  
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4. System Diagram  
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5. System components – BLE web gateway  
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5. System components – BLE web gateway  
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- Gateway sends advertisements 
   
- iPhone receives RSSI value of advertisement packets 

 
- iPhone connects when RSSI reaches threshold 

 
- iPhone subscribes  to alarm characteristic 

 
- Alarm can be triggered over the internet 

 
- Connected state can be read over the internet (occupancy)  
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5. System components – BLE web server  

Nabduino webserver Nabto App 
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- Central connects to Peripheral 
 
- Mobile Gateway (Central) receives RSSI value of advertisement packets  
 
- Mobile Gateway (Central) connects when RSSI reaches threshold 

 
- When BLE Module connected Lamp is turned on 

 
- Central checks RSSI value form time to time  

 
- Central disconnects  if RSSI drops below threshold 

 

5. System components – BLE Lamp 

BLE 
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4. System components – BLE Lamp 
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5. System components – Mobile Gateway (iPhone 5) 

- iPhone scans for peripherals 
 

- If detected RSSI values are shown 
 
- iPhone receives RSSI value of advertisement packets  
 
- iPhone connects when RSSI reaches threshold 

 
- iPhone subscribes too web gateway Alarm notifications 

 
- If iPhone receives notification it displays Alram  
 
- Central checks RSSI value form time to time  

 
- Central disconnects  if RSSI drops below threshold 
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6. Used tools  

- BGSrcipt from BlueGiga 
 

- BLE Protostick (BLE112) from BLElabs 
 

- TI CC-Debugger and FlashSoftware 
 

- Nabto based Nabduino web-server 
-   
- Nabto App for Iphone 
-   
- iPhone 5 as mobile gateway 

 
- Xcode 4.5.2 for App development 

 
- Wi-Fi modem and iPhone 4 as 3G Wi-Fi hotspot  
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6. Used tools  

TI CC-Debugger TI SmartRF TM Flash Programmer 
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6. Used tools  

BlueGiga BGSrcipt using Notepad++ 
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6. Used tools  

Apple Xcode 
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7. The Low energy aspect  

- Allows to permanently scan for devices in the background  
on smartphones  
  
- Makes context awareness possible 

 
- Low data rate as drawback 

 
- The peripherals can run on a coin cell for long time 
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- Gateways should be Central and Peripheral 
 
- Low Power technology allows back grounding on cellphones 
  
- HCI interface over the internet in future implementations  
 
- Peripherals should timeout (cancel connection after a while) 
 
- Multiple connections in peripheral mode 
 
- Generic Devices 

 
 
 

8. Conclusions 
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Demo 

9. Gateway Demo  
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Thank  
You 


