Entwicklung einer 10S-App fUr eine
Bluetooth Low Energy Verbindung
zum Arduino
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Gliederung

Programmablaufplan (PAP) zum Verbindungsaufbau
Demo zum Aufbau der BLE Verbindung

Inwiefern ermoglicht diese Arbeit neue, zukunftige BLLs?
Live-Demo mit dem selbstkonstruierten Roboterarm

Fragen



Programmablaufplan

centralManagerDidUpdateState

centralManager.scanForPeripherals(withServices: serviceUUID, options: nil)

Nein

Ja

didDiscover

centralManager.connect(peripheralHM10!, options: nil)

Nein
didFailToConnect



Ja

didConnect

peripheral.discoverServices(serviceUUID)

didDiscoverServices

peripheral.discoverCharacteristics(characteristicUUID, for: service)

didDiscoverCharacteristicsFor

peripheral.setNotifyValue(true, for: characteristic)

self.peripheralHM10?.writeValue(data, for: writeCharacteristic, type: .withoutResponse)

didUpdateValueFor
UIView.animate
|

\4



Demo zum Aufbau der BLE Verbindung

* Bildschirmaufnahme

 Demonstration mithilfe des Debuggers von Xcode
 Breakpoints

o Schrittweiser Aufbau

» Theorietell essentiell fUrs Verstandnis



Inwiefern ermoglicht diese Arbeit neue, zukunftige
BLLs?

e Fundament, um iOS Gerate mit Arduino Mikrocontrollern kommunizieren
ZU lassen

 Belspiele
e Wetterstation
e Roboter aller Art

 Gerate aus dem Haushalt sparsam vernetzen (loT)



Live-Demo Roboterarm
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import CoreMotion B
class ViewController: UIViewController, CBCentralManagerDelegate, CBPeripheralDelegate, S

UIPickerViewDataSource, UIPickerViewDelegate, UITextFieldDelegate {

let serviceUUID = [CBUUID(string:"FrEa")]
let characteristicUUID = [CBUUID(string:"fFE1")]

let timerPauseInterval:TimeInterval = 18.8
let timerScanInterval:TimeInterval = 2.0

let defaults = UserDefaults.standard I

var centralManager: CBCentralManager!
var peripheralHM1@: CBPeripheral?
var writeCharacteristic: CBCharacteristic?

var keepScanning = false
ar state = ""
29 var peripheralNamel = "
' var timer = Timer()

1IBOutlet weak var textInput: UITextField!
weak var pickerView: UIPickerView!
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<x-coredata://DA296AD9-BE7D-4DD1-ALTB-362EE3F14038/Befehl/p2> | data:
<fault>), <BefehlMO: Ox283ée5a4@> (entity: Befehl; dd:
exfabec@ledcf5658a
<x-coredata: //DA296AD9-BETD-4DD1-ALTB-362EE3F14838/Befehl/pl> ; data:
<fault>)]

Optional("Sag Hallo")

Peripheral name: arduino_HM1@

UID: DOEBIBEA-BEAA-BDT1-PAZF-E994948287C0

RSSI: =74

ERROR: disconnection details. The connection has timed out unexpectedly.
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5 My oo 83 // CBCentralManagerDelegate methods
4 ey et e AL
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@ 2 85 func centralManagerDidUpdateState( central: CBCentralManager)
*  Trosed ? Quse: o rmns it B {
P r——— 87 switch central.state
A Tmn
® 20— 88 {
e ——— 89 case .poweredOn:
ey 90 keepScanning = true
i A 9 // NSTimer manages how often the CB Manager scans for peripherals (To manage battery
0 Teven life)
32 // Scan 2 seconds .. wait 10 Seconds .........-
93 _ = Timer(timeInterval: timerScanInterval, target: seclf, selector:
#selector(pauseScan), userInfo: nil, repeats: false)
Q4
95 // searches for peripheral with the service FFE@
7 centralManager.scanfForPeripherals(withServices: serviceUUID, options: 1) 'S [Thread..
98 sendButton.isEnabled = false
100 case .poweredOff:
101 state = "Bluetooth is powered off." i
102 case ,unsupported:

j state = “This device does not support BLE"
104 case .unauthorized:
105 state = "This app is not authorized to use BLE"
106 case ,resetting:

state = "BLE Manager is resetting, pending state"
case .unknown:

109 state = "The state of the BLE Manager is unknown"

110 }

111 }

112
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oA i CADO0000 108300870 <fault>), <BefehlMO: @x2827ce26@> (entity: Befehl; id:

BxeB808104801401312
<x-coredata://DA296AD9-8ETD-4D01-A47B-362EE3F14038/Befehl/p3> ; data:
<fault>), <BefehlMO: @x28B27ce218> (entity: Befehl; id:

exe88078480164132
<x-coredata://DA296AD9-BE7D-ADD1-ALTB-362EEIF14038/Befehl/p2> | data:
<fault>), <BefehlMO: @x2827cel7®> (entity: Befehl; id:
@xo880704001481372

<x-coredata://DA296ADY-OETD-4ADD1-AL7B-362EE3F14038/Batehl/pl> | data:
<fault>)]

Optional(“Sag Hallo")
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Einstullungen o o 40 i i .
ey pry 268 func writeInteger( position: UInt8)
Com s by // checks if characteristic was discovered
\ doeess - if let writeCharacteristic = self.writeCharacteristic
¥ ) Thomed ¥ Gomus: som_ tewnast fnerim? {
A 1 VeewComruter senchasssagel_ |
® R—— 273 let data = Data(bytes: [position])
e 274 self.peripheralHM18?.writeValue(data, for: writeCharacteristic, type:
::::Lnn—-——-- .withoutResponse) // did not work with type:
O AR N CBCharacteristicWriteType.withResponse
//print("write position”)
¥/, }
277 }
279 func writeString(_ message: String)
280 {
281 if let writeCharacteristic = self.writeCharacteristic
283 if let data = message.data(using: String.Encoding.utf8)
{
sol7.peripheralHM18?.writeValue(data, for: writeCharacteristic, type: =
.withoutResponse)
8 }
D87 }
208 }

200 //print(data)
4 //print(String(data: data, encoding: String.Encoding.utf8))

// Picker methods

func numberOfComponents(in savedCommands: UIPickerView) —> Int {

296 return 1
297 }
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W e0000000108300870 <fault>), mnm 8x2827ce178> (entity: ufdm id:
IS <x-coredata: //DA296AD9-E7D-4D01-A47B-362EE3F14038/Befehl/pl> ; data:
<fault>)]
Optional("Sag Hallo")
Peripheral name: arduino_HM1@
UUID: DOESIBEA-BELA-BD71-9A2F-E99494B2R7C
RSSI: -76
2019-05-12 19:06:49.261635+0200 BLL_1. SIMIWI {mml.ﬂ-im)
workIntervalStart: startTi » target rolling f
1.883333
(11db)
A vty ® WO

!OOI‘IIIOC‘.Q@JIIT .,..QT@ THR .7



BEERASAS TS B | LYEEN] [ TEERY 1 - L <A
- LTSELEEY ® 226 // 1s invoked when the app calls the readValueForCharacteristic: method or when the
Cinsiliungn :::" ey peripheral notifies the app that the value of the characteristic has changed

- func peripheral( peripheral: CBPeripheral, didUpdateValueFor characteristic:
CBCharacteristic, error: Error?)

{
if error != nil
{
print(error!.localizedDescription)
return
}
if let data = characteristic.value
{
if let dataAsString = String(data: data, encoding: String.Encoding.utf8)
{
//print(dataAsString)
if dataAsString.contains("empfangen”)
{
UIView.animate(withDuration: ©.5, delay: 9.0, options: .curvelLinear,
animations:
{
self.confirmationImgView.alpha = 1.0
})
timer = Timer.scheduledTimer(timeInterval: 1.8, target: =el1f, selector:
#selector(hide), userInfo: nil, repeats: false)
}
//temperaturLabel.text = dataAsString + " °C";
}
else
{
print{"ERROR: converting data to string.")
}
}
}
@ & 1 0 B 7 @003) 8 v 1) L 8 VenSumiemisbiring )
B e 1A Arlsuan/ DETENL/PL> | QHTE:
GO0 108300670 = <faults), dﬂmz @x2827cel78> (entity: Befehl; id:
R Sried e S qnaniﬂnnUﬂumuﬂn4inhulmdumbuwmﬂFuiﬂulﬂduﬂﬂ3: data:
<fault>)]

Optional("Sag Hallo")

Peripheral name: arduino_HM18

UUID: DBEB1BEA-BEAA-BD71-9AZF-E99494B287C8
RSSI: =76

2019-06-12 19:06:49.261635+8200 BLL_1.3[6931:14455671] [UIWorkIntervalTiming]
workInter t: startTin wp > targetTimestamp; rolling forward by
1.083333
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