App Inventor + |oT:
Wheeled robot control with Linklt
7697(BLE) (including Arduino

IDE setup)

Level; advanced

This tutorial will help you get started with App Inventor + IoT and
control a two-wheeled robot of Linklt 7697 (Arduino compatible)
with buttons on your app!

® source.ino/source.aia

Note: This is an advanced project, we assume you have intermediate
understanding of App Inventor, Arduino and Bluetooth. Please check
the MIT App Inventor 10T website for help getting started.

Hardware

Linklt 7697 is an Arduino compatible dev board with Wi-Fi / BLE. You
can use it like just like any other Arduino, and interface with App
Inventor through its Bluetooth communication.

In this project, we are going to drive a two-wheeled robot based on a
Linklt 7697. By four buttons on your app, you can move the robot
forwards, backwards, left, and right, as well as stopping it.

Linklt 7697 and our sample robot is like below:
e Linklt 7697 dev board, 1
e breadboard, 1
e Wires, several
e DC-motor extension shield, 1
e robot chassis (any version with 2 DC-motor and wheels)


http://iot.appinventor.mit.edu/assets/samples/BLE_7697_robot.ino
http://iot.appinventor.mit.edu/assets/samples/BLE_7697_robot.aia
http://iot.appinventor.mit.edu/#/teachers/tutorials
https://www.seeedstudio.com/LinkIt-7697-p-2818.html
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Arduino IDE Setup
1. First go to the Arduino IDE 1.8.x version. Download the .zip

file, unzip and click arduino.exe to open the IDE.
2. From File> Preference menu, enter the link below to
Additional Boards Manager URLSs field:
e http://download.labs.mediatek.com/package mtk_linkit_7

697_index.json



http://arduino.cc/
http://download.labs.mediatek.com/package_mtk_linkit_7697_index.json
http://download.labs.mediatek.com/package_mtk_linkit_7697_index.json

Preferences

Settings | Network
Sketchbook location:
CAUsersiuseADocurments\d rduino|

Editor language: English (English)
Editor font sze: 20

w  (requires restart of Arduino)

Show verbose output during: V| compiation |V upload
Compiler wamings: None
V| Display line numbers
Enable Code Folding
V| Yerdy code after upload
Use external editor
V| Check for updates on startup

V| Update sketch files fo new extension on ssve (pde -> ino) '
/| Save when venifying o wplosding

Additional Boards Manager URLs:  hitp/idownload Jabs mediatek comipackage_mtk_linkit_ 7697 _index json

CAlUsersmser\l ppData\Local\Ardvino 1 S'preferences. txt

3. Open Tools/ Board/ Board Manager, then search "7697" and
install the latest version of 7697 SDK.

Boards Manager

Type All ~| 7697

LinkIt 7697 by MediaTek Labs A
Boards included in this package:

LinkIt 7697.
Online help
More info

Install

4. Download and install the CP2102N driver (Windows /
MAC/OSX) , then check the COM port in your Device managetr.
Look for "Silicon Labs CP210 USB to UART

Bridge(COMXX)", this is the COM port number of your Linklt
7697.

5. For MAC users, it should be something like

"Idev/tty.usbserialXXX..." and forWindows users, please
check the picture below:



http://www.silabs.com/documents/public/software/CP210x_Windows_Drivers.zip
http://www.silabs.com/documents/public/software/CP210x_Windows_Drivers.zip
http://www.silabs.com/documents/public/software/CP210x_Windows_Drivers.zip
https://docs.labs.mediatek.com/resource/linkit7697-arduino/en/connecting-linkit-7697-to-computer/install-cp2102n-driver-on-macos
https://docs.labs.mediatek.com/resource/linkit7697-arduino/en/connecting-linkit-7697-to-computer/install-cp2102n-driver-on-macos
https://docs.labs.mediatek.com/resource/linkit7697-arduino/en/environment-setup/connecting-linkit-7697-to-computer/install-cp2102n-driver-on-macos
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Serial Monitor Ctrl+Shift+M N
Serial Plotter Ctrl+Shift+L 17

. once:
WiFILO1 Firmware Updater
Board: "Linklt 7697" »
Port: "COMS6 (Linklt 7697)" Serial ports
Get Board Infa v | COMS6 (Linklt 7697)
Programmer: "AVRISP mkI" r
Burn Bootloader 1 repeat

Get the BLE address of Linklt 7697

1. For safety reasons, not every board has its Bluetooth address
marked on the board (Arduino 101 is an exception). In Arduino
IDE, first set the board to "Linklt 7697" then open the example
"SimplePeripheral” from File/Examples/LBLE menu.

Sketchbook b o

Bl | Adafruit Circuit Playground >

Close Ctrl+W Hirdlge i

Save Ctrl+S St ’

SaveAs.  Ctrl+Shift+S Firmata >
LiquidCrystal >

Page Setup  Ctrl+Shift+P SD >

Print Ctrl+P Stepper >

Preferences Ctrl+Comma JEinbee ¢
TFT >

Quit Ctrl+Q WiFi N

<
Examples for Linklt 7697
EEPRONM
LBLE 3 BeaconAdvertisement
LFlash | ConnectPeripheral
LRemote > EddystoneURLAdvertisement
LRTC b Notification
LTimer | ScanPeripherals
LWatchDog > SimplePeripheral

2. Compile and upload to your Linklt 7697 then open Arduino IDE’s
Serial Monitor. You should see an image like below. The
[XX: XX XX XX XX: XX] 12-digit string is the Bluetooth address
of your Linklt 7697, we have to modify the addr variable value of
your Al2 project. Later we will use the same .ino file to receive
command from App Inventor.

"© comsé (Linkit 7697) A A b ele )
| [ Send
BLE ready
Device Address =|[65:00:00:2B:88:8C(RAN)]




Hardware Assembly
Hardware of this project is a bit complicated, we separated it into two
parts: motor and chassis.

1. Motor

We recommend that you should use motor extension shield (like
Arduino motor shield) rather than single H-bridge DC-motor control
chip. Since motor shield has an integrated chip, you can save a lot of
time with wiring. Additionally, shield also has certain protection for
your board to be damaged by surge. Any model of Arduino-
compatible DC-motor shield should work fine with the Linklt 7697.
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Arduino motor shield

Your circuit should look like the picture below, and please check the
table for more details.



https://store.arduino.cc/usa/arduino-motor-shield-rev3
https://store.arduino.cc/usa/arduino-motor-shield-rev3

DC Motor shield LinklIt 7697 9V or 12V battery
ENA D11

Motor#1+(IN1) D10

Motor#1-(IN2) D9

Motor#2+(IN3) D8

Motor#2-(IN4) D7

ENB D6

+12V - +

GND GND -

2. Robot chassis
For the robot chassis, you can pick any kind of two-wheel chassis

(two motors at each side with opposite directions). Here we list
several of them:

e https://www.adafruit.com/product/3216

e https://www.dfrobot.com/product-1144.html

e https://www.seeedstudio.com/AlphaBot%2C-Basic-robot-

building-kit-for-Arduino-p-2843.html
Here are some photos of our sample robot:



https://www.adafruit.com/product/3216
https://www.dfrobot.com/product-1144.html
https://www.seeedstudio.com/AlphaBot%2C-Basic-robot-building-kit-for-Arduino-p-2843.html
https://www.seeedstudio.com/AlphaBot%2C-Basic-robot-building-kit-for-Arduino-p-2843.html

App Inventor

We are going to make the robot move and stop by using buttons on
your app. The main idea is to send out a number (integer) when you
press a button, and the robot will do a corresponding action. Now let’s
take a look of the relationship between command numbers and
actions:

Number sent by App Inventor | Robot action
4 turn left

3 turn right

2 go forward

1 go backward
0 Stop

Note: the robot’s behavior depends on which platform you choose.
Factors like chassis length, wheel, and motor torque are all going to
affect how your robot move. Try to play with different kinds of robot
chassis and adjust the code, you will discover more!



Now log in to MIT App Inventor website and create a new project.

Designer
1. The most used components in this project are buttons (to
trigger actions) and labels (to show relevant messages).
2. We need to import the BLE extension from this URL.:
e http://iot.appinventor.mit.edu/assets/resources/edu.mit.ap
pinventor.ble.aix
e add the BLE extension by dragging it into Viewer.
3. Add a TableArrangement component, set its width to Fill
parent, height to 200 pixels, Row to 2 and Column to 3.
1. Add four buttons into previous TableArrangement
component. Give each a width of 33% and a height of 100
pixels. And modify the Textto" 1", " | ", "«" and "—",

representing different moving direction of robot.

After some adjusting, your designer should look similar to this.
It doesn’t have to be exactly the same. Feel free to modify the
component’s background color, position and text size.

Viewer Components

I = Wait Connection I
T
— 1 .



http://ai2.appinventor.mit.edu/
http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.ble.aix
http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.ble.aix

Blocks
Let’s take a look of our blocks step by step:
1. Variable for Bluetooth address
Please replace the addr variable value with what you get from
Arduino’s Serial Monitor, this is the Bluetooth address of LinkIt
7697.

initialize global EEEto | * (HMEUPEEERS * |

2. Initialize and connect

sl Screenl * RnErE

do iall BluetoothLET ~ I ElgaYe1glylTgle]

3. In Screenl.Initialize event, we ask BluetoothLE component to
scan for BLE devices nearby (BluetoothLE1.StartScanning).
In Button_connect.Click event, we are going to connect 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.



Duplicate

Add Comment
External Inputs
Collapse Block
Disable Block

Add to Backpack (3)
Delete Block

Help

Do It

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

B Button_connect ~ M Text ~ |

Good! When the Button_connect’s text is "Connect" OR
"Connecting...", we will connect to the specified Bluetooth
device (BluetoothLE1.ConnectwithAddress), which is our
Linklt 7697. If not, then disconnect (BluetoothLE1.Disconnect)
and show message on Button_connect.

i Button_connect ~ |
(= v ] B Conneci B

call EINEEEGESED ConnectWithAddress

Ele[o[ S IMBNe I global addr ~
ESMl Button_connect » [ Text + Jit) il Connecting...

[«:1| M BluctoothLE1 » HHdellglla

=8 Button connect ~ M Text + Jis] il Connect

Put everything into Button_connect.Click event, and finish like
this:



when Click

do (&) if | BN Eoton cornect - I Text ]
or - ]
then | call EMEGSEHINSES ConnectWithAddress
Elelo [ (=AM B = global addr ~ |

else  call EPEEEINSIED Disconnect
| set to gl Connect J

. BLE Connected

When connected successfully (BluetoothLE.Connected
event), we show relevant messages on several components and
enabled Button_open and Button_close to be clicked.

when Connected

do scl EETIED - UED o (| (S
e Buiton_connect - I Text ~ JRINMIRN Oisconnect g
set (EEENGEREED ICHD o (| '@
et TGRS GEEITED © fEES
=g Buon Backuard - W Enabled - IR0
| st EEGED CEEIEED © NETES

i = ]
‘_set Button_Right +~ Jll Fnabled + JRTsHI true ~ |

. Button touchdown to move the robot

When Button_open is clicked, we show the relevant message
and send out a number 2 by the BluetoothLE.WritelntValue
method. Notice that the service _uuid and characteristic_uuid
must be identical with what in Arduino sketch. Linklt 7697 will
put its digital pin #7 to HIGH voltage level, turning on the LED.

when ENne e eld .TouchDown

doy set (EFEGENES - IS to . "

||l BluetoothlE1 » MW lna'zEE
service_uuid il 198310010-E8F2-537E-4F6C-D104768A1214 |

characteristic_uuid IR 105 10011-E8F2-53 /E-4F6C-D104/68A1214 |y

value

offset



6. Button touchup to stop the robot
We are doing almost the same here except sending out number
0 instead of 1. Linklt 7697 will.

[ ISE | abel status + N Text + T

[e=[| W BluetoothLET ~ UAEIYE NS
service_uuid il 19B10010-E8F2-537E-4F6C-D104768A1214 |
characteristic_uuic'

value

offset

7. Other three buttons

When click other three buttons, we use the same command but
send out different numbers:
o Backward: 1
o Right: 3
o Left: 4
when ENEGEERSECES -TouchDown

ol R Label status + [ Text ~ MG
[«=\(W BluetoothLE1 » Wil
service_uuid W 19810010-E8F2-537E-4F6C-D104768A1214 |

characteristic_uuid

value

offset

when TouchDown
] R Label status + Ji Text ~ Jie
call WriteIntValue
service_uuid : :
characteristic_uuid i 19B10011-E8F2-53/E-4F6C-D104/68A1214 |
value ||
offset

when TouchDown
clo) el Label status + Ji Text + JGRIEY Loft g
call WritelntValue
service_uuid | * ’

characteristic uuid |

value

offset |



8. Disconnect
The Bluetooth connection will end when you click the
Button_connect or pressed the USR button (D6) of Linklt 7697.
This will reset the app to its initial state to wait for next connect
request.

Wl BluetoothLET » Jbee]glglelar=le]

o sct CEEIED  WEEED to (| (RS
=Y Lobel status ~ I Text + IR Vit Connection Jg
set EEENENECES . GRIEED to JEERD
R=q Bution Backward * I Enabled ~ e, alse
set CHENSES GEIEED  JEEES
st CIEMGEES  GEIEED © (5

Arduino code

Please download from here and upload to your Linklt 7697.

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

@ Blink | Arduino 1.84 — O e
File Edit Sketch Tools Help

Blink

29} A
30
31 // the loop function runs over and over again fore

32 void loop() {

330 digitalWrite(LED BUTLTIN, HIGH);  // turn the I

34 delay(1000); /1 wait for ¢

35 digitalWrite(LED BUTLTIN, LOW); [/ turn the I

36 delav(1000); /1 wait for ¢

37} v
< >

Linklt 769



http://iot.appinventor.mit.edu/assets/samples/BLE_7697_robot.ino
http://iot.appinventor.mit.edu/assets/samples/BLE_7697_robot.ino

Tips
Make sure your Linklt 7697 is running correctly as a BLE peripheral.
Open your app and click Connect button. Click each button to drive
your robot moving around.

Forward

Disconnect

Brainstorming

1. Add a Speechrecognizer component and use voice command to
drive your robot like "go forward", "go backward", "turn left",
"turn right" and "stop". (reference: Linklt 7697 LED control
tutorial)

2. Add two more buttons to trigger another LED on Linklt 7697 (hint:
more cases in Arduino sketch).

3. Try to find another robot chassis (tank is good!) and modify your

robot.



http://assets/howtos/MIT_App_Inventor_7697_LED.pdf
http://assets/howtos/MIT_App_Inventor_7697_LED.pdf

