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Simulating Project: ‘Swordfish’
· Proteus 8.7 VSM Software is used as a virtual schematic environment to build the circuit schematic & write the ‘C’ programming source code for the Microcontroller
· The software is connected to the Microchip RN4020 BLE module via USB to RS232 serial converter
· [bookmark: _GoBack]‘C’ programming source code is written to read the Bluetooth LE beacons & set an alarm when the RSS is reached
Bluetooth LE (Low Energy) Microchip RN4020 BLE Module:
· A Bluetooth LE receiver is implemented to connect the PIC16F886 Microcontroller wirelessly to the ‘iTAG’ BLE beacon
· The BLE receiver; Microchip RN4020 mounted onto the BLE2 Click board operates on the 2.4GHz ISM (Industrial, Scientific & Medical) band
· Connectivity is UART/RS232 to the Microcontroller

Bluetooth LE (Low Energy) Proximity Sensing:
· A Bluetooth LE beacon tag transmits a unique ‘MAC’ address & RSS (Received Signal Strength)
· The BLE beacon is used to send this data to a Microcontroller based system
· Once the signal level threshold is reached, the Microcontroller triggers an alarm to notify the homeowner of their pet’s presence
Project: ‘Swordfish’
· Project Swordfish is a Proximity Alarm System for pets
· Aimed for the use of Cats & Dogs
In Summary;
1. Alerts the homeowner to their pets presence when inside or outside the property
2. Keeps an electronic register for each pet
3. Clock in/ clock out system used
Why Use Bluetooth LE to alert pet owner?
· Unable to install expensive RFID (Radio Frequency Identification) controlled cat flaps
· Utilise RSSI (Received Signal Strength Indication) to find pets
· Low cost, easy to develop
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Bluetooth LE (Low Energy) Defined:
· Bluetooth LE is the 4th generation of the standard Bluetooth.
· V4.0 upwards consumes the least energy, making it ideal for small powered devices
· Uses FHSS (Frequency Hopping Spread Spectrum) method to transmit data bits by ‘jumping’ channels on the ISM RF (Radio Frequency) spectrum

Fabricating Project: ‘Swordfish’
· ‘Swordfish’ is built into a portable hand held device that can be positioned anywhere & act as a beacon finder
· 2 alarm modes;
· Pet outside alarm (coming in)
· Pet inside alarm (Going out)
· U.I. (User interface) buttons logs the pet in or out
· Proximity level results (taken from beacon RSSI results), are programmed to set the alarm at a known distance from the entrance/ exit
Developing Project: ‘Swordfish’
· Two Bluetooth LE beacons were put to the test to see how an obstructed beacon, such as glass effects the RSS (Received Signal Strength) compared to a direct line of sight test
· Results show 30mm of double glazing limits transmit range
· Outcome of this experiment; 
· To ascertain the ideal distance & dBm level to set the proximity alarm
· See how the device would work indoors

Conclusions & Further Recommendations
· Bluetooth LE is capable for proximity sensing for pet access & egress of household properties
· Additional Bluetooth LE receivers may be needed for improved & more reliable system
· Beacon Tag design varies, as well as performance, the two Bluetooth LE beacons tested gave different profiles
· Proximity alarm levels vary with property structure layout, materials & obstacles
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iTAG Vs ibeacon 2032 Signal Strength (BLE2 Outdoor Vs Indoor)
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