MIT App Inventor Codi Bot:
LED control

Level: advanced
This tutorial will help you control Codi Bot LEDs by buttons and a
slider, using App Inventor IoT. We have also provided a complete
app so you can control all Codi Bot LEDs.
e source .ino/source .aia

e complete .aia



http://iot.appinventor.mit.edu/assets/samples/MT7697.zip
http://iot.appinventor.mit.edu/assets/samples/CodiBot_LED_easy.aia
http://iot.appinventor.mit.edu/assets/samples/CodiBot_LED.aia

Function description

This project will show you how to control Codi Bot LEDs with App
Inventor through BLE communication, including the red light intensity
of RGB LED and the state of the green LED (on/off). The components
used in this tutorial are buttons and a slider. There are many other
components in Al2, you can also use them with the same concepts.

Hardware

Please follow this user manual to assemble your Codi Bot.

App Inventor

Log in to your App Inventor account and create a new project, or
directly import this aia file.

Designer

1. We need to import two extensions from these URLSs:

e Bluetooth low energy:
http://iot.appinventor.mit.edu/assets/resources/edu.mit.ap
pinventor.ble.aix

e MT7697pin:
http://iot.appinventor.mit.edu/assets/resources/edu.mit.ap
pinventor.iot.mt7697.aix

2. Add a BluetoothLE component to your project. We will use it
to send commands to the Codi Bot through Bluetooth
communication.

3. Add two MT7697pin components to your project. We will use
them to control different pins of Linklt 7697 - in this case the
green LED in the left wing and the red pin of the RGB LED at
the base.

e Rename one MT7697pin component to
"MT7697_LeftWingLED". Set its BluetoothDevice



http://iot.appinventor.mit.edu/assets/howtos/MIT_App_Inventor_CodiBot_UserManual.pdf
http://iot.appinventor.mit.edu/assets/samples/CodiBot_LED_easy.aia
http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.ble.aix
http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.ble.aix
http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.iot.mt7697.aix
http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.iot.mt7697.aix

property to BluetoothLE1 (Step 2.), Mode to "analog
output" and Pin to 3. This is because we have connected
the red pin of RGB LED to the Linklt 7697 #3 pin.

Components

e ScreenT

Button_Connect
Button_RGB_Random
Button_LWingLED

M siider_LED_R
BluetoothLE1

3 MT7697_LeftWingLED

M MT7697_LED_R

Properties
MT7697_LeftWingLED

BluetoothDevice
BluetoothLE1

Mode
analog output ~

Pin

e Rename the other MT7697pin component to
"MT7697 _LED_ R". Set the BluetoothDevice property to
BluetoothLE1 (Step 2.), Mode to "analog output” and
Pin to 15. This is because we have connected the red pin
of RGB LED to the Linklt 7697 #15 pin.

Components

e

< Screen]
Button_Connect
Button_RGB_Random
Button_LWingLED

M siider_LED_R
BluetoothLE1

M VT7697_LeftWingLED

M MmT7697_LED_R

Properties
MT7697_LED_R

BluetoothDevice
BluetoothLE1

Mode

analog output v
Pin

15 ~

4. Add a button to establish Bluetooth connection between your
Android phone and Linklt 7697. Rename it to
"Button_Connect" and set Text to "Connect".

5. Add another two buttons to control the LEDs. Rename them to
"Button_RGB_Random" and "Button_LWingLED". Set their
Text to "Random™” and "LWingLED" accordingly.

6. Add a slider to control the red light intensity of RGB LED.
Rename it to "Slider_LED_R". Set its MaxValue to 255,



MinValue to 0 and ThumbPosition to 128.
7. Add a label to show red light intensity (0 - 255). Set its Text to

mnn
(no text).
Components Properties
= Screen1 Slider_LED_R
Button_Connect ColorLeft
Button_RGB_Random l Red
Button_LWingLED Clolothght
. Default
Wl siider_LED_R
Width
BluetoothLE1
Fill parent. .

M \i77697_LeftwingLED

MaxValue
¥ \ir7697_LED_R e

MinValue
0

ThumbEnabled

ThumbPosition
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After some adjusting, your designer page should look similar to the
image below. It doesn’t have to be exactly the same. Feel free to
modify the components background color, position and text size.

Viewer
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Check to see Preview on Tablet size T BTG
Button_RGB_Random
Button_LWingLED
Connect Wsiiger LED R
Labell
Random BluetoothLE1
. B 77697 _LeftwingLED
LWingLED
W 7697 LD R
]
Rename  Delete
— i | =
it = Media
Non-visible components Upload File

BluetoothLE1 MT7697_LeftWingLED MT7697_LED_R



Blocks

Let’s take a look at our blocks step by step:
1. Variable for Bluetooth address
Please replace the addr variable value with what you get from
Arduino Serial Monitor. This is the Bluetooth address of Linklt 7697.
We will show you how to check this information in Arduino IDE and
sketch section.

initialize global k@ to | " EEUCSNEEEEEE -

2. Initialize app and scan for nearby Bluetooth devices
In Screenl.Initialize event, we tell the BluetoothLE component
to scan for BLE devices nearby (BluetoothLE1.StartScanning).

when Initialize
do call E el IR StartScanning

3. Connect and disconnect from Bluetooth device
In Button_Connect.Click event, we are going to connect to or
disconnect from Bluetooth device depending on the button text.
First, add an if condition, then click its blue gear to add an else.

Add an or command from logic block, then right-click it and
select "External Inputs”. This will make it into more rectangular
shape with input on the right-hand side.




i cod

Duplicate

Add Comment
External Inputs
Collapse Block
Disable Block

Add to Backpack (5)
Delete Block

Do It

Now we want to check whether the Button_Connect.Text
status is "Connect" OR "Connecting...", this is how App
Inventor decides to connect or disconnect Bluetooth connection
with Linklt 7697. Please combine these blocks.

i Button_connect -

i Button_connect -

gl Connecting... |

Good! When the Button_Connect text reads "Connect" or
"Connecting...", the app will connect to the specified Bluetooth
device (BluetoothLE1.ConnectwithAddress), which is our
Linklt 7697.

If the text does not read "Connect", then set slider to default
position/disabled, disconnect (BluetoothLE1.Disconnect) and
show message on Button_Connect.



. [ Button_(-ionnect kD .
e o B

call ENE6EGEEES ConnectWithAddress

Elelo (X MMBN 2l global addr -
set ButtoniCclnnect D to - .

Sl Slider [ED R ~ [ ThumbPosition + el
=l Slider LED R + [ ThumbEnabled + Jel" " false ~ |
call GIEEEGIESIES Disconnect

5l Button_Connect -~ B to * .

Put everything into Button_Connect.Click event, and finish like

this:

"7 <l Button Connect ~ e

do ([ofif |
then  call ConnectWithAddress
Elolo| (X3l global addr - |
cet Bution_Connect ~ M Text - Jiis] (] “"

or - §

== W Slider LED R ~ M ThumbPosition + IRl

Sl Slider [ED R ~ [ ThumbEnabled ~ el

. call EEEEISES Disconnect
\jet Bution Connect +~ [ Text - Jiie] - .

. BLE Connected

When connected successfully (BluetoothLE.Connected event),
we will see related messages on several components. This also
enables Button_LED to be clicked and Slider LED_R to middle
position and to be dragged. Finally we use
MT7697_LED_R.Write method with value 128 to light on the red
light with half of the maximum intensity (255), indicating we’ve
connected to Codi Bot successfully.



when Connected

do set EEEIIED GRS o | (EIEEES)
=G Uon Connect - W o - ReIMR Disconnec B
=X Cicer (50 R - W humbPositon - ReRBL 28|
=X Sicer (D R - W ThumbEnableo + R tue - |

set : to |
| set . o |
) call Write

value |

-

5. Button_LWingLED turn on the green LED
We use same button to toggle the green LED on left wing. When
Button_LWingLED is touched (Button_LWingLED.Click
event), we turn the green LED on
(MT7697_LeftWingLED.Write with 255) or off (with 0)
according the button text.

el Button [ WinglED -

do | (=] if Button_LWingLED + M Text ~ ML= * IR WingLED K

then -'jj}_'jj‘u- (Il MT7697 LeftWingLED ~ B
value: 255

ﬁet Button LWIngLED » I 15xt » e

S NN MT7697 LeftWingLED ~ MG
value: [ (@)

cet Button LWinaLED + I lext - Ty

6. Button_RGB_Random to randomize red light intensity
For a more interesting effect, we use a button to randomize the
red light intensity. First create a variable named lightintensity
with value O.
When Button_RGB_Random is touched
(Button_RGB_Random.Click event), we will set lightintensity
variable value with a random integer between 0 and 255, set
the red light intensity, modify label text and move slider



thumbposition according to this variable value.

initialize global (st to | [

2=y ® Button RGB Random -

do | set CEEIFGC SRR to | random integer from

- (z) «call Write
value [ get [
2= (ooei - W Tex - JEEWMIFEY clobal lightintensity |
 set [Siider LED R ~ JA ThumbPosition  IRIBe e global lgntintensity ~ |

7. Drag slider to change red light intensity
When the slider is dragged (Slider LED_R.PositionChanged
event), we set the red light intensity and label text according to

the slider thumbpostion.

when E[E@NEpEES PositionChanged

thumbPosition
©N=!IW MT/69/ LED R ~ Wl
IV round ~ EBMe=H thumbPosition -

cet : to ._ s [2dl thumbPosition ~

8. Disconnect
After Bluetooth communication is closed (trigger in Stepl), we
reset the app to its initial state to wait for the next connect
request in BluetoothLE1l.disconnected event.

when EE[Eelin R Disconnected
ool S Button [WingLED ~ JM Enabled ~ Jiel

= Guiton RGE Random - W Enabled ~ IRl false -
set : to il \Wait for connection |
 set (EECIED @G to (| @




Arduino IDE and sketch

Make sure your computer has Arduino IDE installed and that the
Linklt 7697 SDK and driver are ready. If not, please check Codi Bot
Standalone tutorial.

Connect your computer and the Linklt 7697 with a microUSB cable.

Please download the Arduino sketch here and open it in your Arduino
IDE. This sketch can be used for all your Codi Bot projects except the
first one "Standalone demo”, allowing you to focus on building App
Inventor projects you will enjoy.

Press the "Upload" right-arrow button of Arduino IDE. This will
compile and upload the Arduino sketch to your Linklt 7697. Please
make sure you see the "done uploading" message in the console.


http://iot.appinventor.mit.edu/assets/howtos/MIT_App_Inventor_CodiBot_Standalone_Demo.pdf
http://iot.appinventor.mit.edu/assets/howtos/MIT_App_Inventor_CodiBot_Standalone_Demo.pdf
http://iot.appinventor.mit.edu/assets/samples/MT7697.zip

Blink | Arduino 1.8.4 — O X
File Edit Sketch Tools Help

Linklt 7697 an COM4

Click the magnifier icon at the upper-right corner of Arduino IDE. You
should see a message in the pop-up window. The

XX XX XX XX XX: XX] 12-digit string is the Bluetooth address of your
Linklt 7697. We need to modify the addr variable value of your Al2
project.

COM4 (Linklt 7697) — [ X

Send

BLE ready.
MAC address: [F9:3D:00:2B:88:8C(RAN)

No connected device




Tips

Make sure your Linklt 7697 is running correctly. Install App Inventor
project on your Android phone by clicking Build / App (provide QR
code for .apk). This will show a QR code for the .apk file of this

project. Use MIT Al2 Companion to scan this QR code, download the
app, and install it.

30 © F 4l R 45% m TF6:22

type in the 6-character code
_or_
scan the QR code

scan QR code

Your IP Address is: 192.168.1.41 Build - Help v

Version: 2.46

Ii App ( save .apk to my computer ) |

Open your app (Fig. 1) and click Connect button. After a few
moments, your app screen title should show "Connected", meaning
your connected successfully.

Click the LWingLED button to see if Codi Bot left wing lights green.
Also try to drag the slider from left to right. You should see the red
light intensity RGB LED at the bottom changes according to the slider.

Remember to click Disconnect button when you finish with this
project.



Fig 1. Initial screen

Fig 2. Press LWingLED button to turn
on green LED on the left wing (see if
its text changes to OFF).
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Fig 3. Drag slider to make a moderate
light intensity (102)

Fig 4. Drag slider to make LED
brighter (230)
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Complete LED control app

We have provided a complete app to control both Codi Bot LEDs.
You can import this complete .aia to your MIT App Inventor account
and use it to control your Codi Bot.

.. 3O vF.ll R 68%ia TF4:47
Connected

3O +T.MR 68%1d FF4:46

Connect |

‘Random | LWingL | RWingL
ED ED

| Disconnect



http://iot.appinventor.mit.edu/assets/samples/CodiBot_LED.aia

Brainstorming

1. Use App Inventor SpeechRecodnizer component to turn the

green LED on/off.
2. Replace slider with App Inventor OrientationSensor component

to control the red light intensity.



