OSEPP Mechanical & Functional
Kits Tutorials

create interactive robotics projects with our Robotics Functional Kit!




ROBOTICS FUNCTIONAL
KIT

The Robotics Functional Kit (http://osepp.com/functional-kit/) is
a kit geared towards the Mechanical Kit line (though not limited).
From here on out, ill refer to the Robotics Functional Kit by its part
number, MECHF-01.

MECHF-01 contains an Arduino UNO microcontroller, our new
TB6612 motor driver shield, a wide field of view line follower IR
sensor, an ultrasonic range sensor and an IR object avoidance
sensor.

We will look at how to connect these components together and
use the sample code (download sample code from the main
product page: http://osepp.com/functional-kit/).
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MECHF-01 Sensors / Transmitters

Bluetooth (HC-06) Module - This module
allows you to control you robot wirelessly
using an Android device (phones,

tablets, etc).

Ultrasonic Sensor — This module
allows your robot to avoid walls/
obstacles.

IR Follower - With this module, we
show you how to turn any directed

light source (led, flashlight, etc) into
a remote control.

Line Tracker Module - create your own
custom course (using a solid black line)
to create a line following robot!

110



Controller & Motor
Driver

TB6612 Motor Shield - drive up to 13v
motors! ATVS diode (SMAJ13A) to limit

motor interference and a MAX rating of 5
Amps!

OSEPP UNO R3 - Our most popular
Arduino compatible
microcontroller!




Jumper Wire

>

FF 10cm < 20
Jumper Wire >
FF 15cm < 20
Screw M3*8 Cp— 10
Screw M3*6 E!“" 10
Y 4
Screw M1.6¥8+Nut M1.6 -
Q 10
Nut M3 -~
Phillips | \\\ :
screw driver .
USB Cable Wire Q 1
D= 2
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« 2
Standoff M3*40+6
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TUTORIALS

The following tutorials show you the most
popular and commonly used applications
with the parts included in the MECHF-01.

The MECHF-01 kit is 100% compatible with
all of the Mechanical Kits. The assembling of
MECHF-01 components will vary depending
on your Mechanical Kit, but the arrangement
should be the same.
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The example code takes into account your
Mechanical Kits motors attached to TB6612
motor driver pins M3 + M4. If you are having
issues, check the code and switch motors to
M1 + M2 pins.

<
=
+
<
=
)
=
+
m
=

00

114



LINE FOLLOWER

In this example, we will have our Mechanical
Kit follow a solid black line autonomously.

Parts Needed:

« )
Standoff M3*40+6
p—

Screw M3*8 : 2
Screw M3*6 2

2
Nut M3

Line Follower
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screw in the M3*8 screws into the Line Follower

Module into the Standoff M3*40+6. Make sure the IR
Modules are pointing down.
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INSTALL EXAMPLES

Depending on your computer system, you
will need to download the Arduino software
for your OS (Mac, Windows or Linux).

Follow the guides below to install the
Arduino software for your OS:

Windows : http://arduino.cc/en/quide/
windows

Mac : http://arduino.cc/en/quide/macOSX

Linux : http://playground.arduino.cc/
Learning/Linux
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After you install the Arduino software, you
will need to download the MECHF-01
Examples from our website:

http://osepp.com/robotics/functional-kit/

-- functionalKit] drduino Compas _

< CcC 0 [ ® osepp.com/robotics/functional-kit/ i}] 9
i Apps [J Bookmarks Bar &9 (3) Roundcube Web... F5 Bookmarks main &@ (3) Roundcube Web... £ OSEPP E5 VPN service R Rhizome Jobs Lytro Power Tools Al... () Lytro ILLUM forums (&) Slo 3D Creators stor...

bluetooth Module (HC-06) 1
Ultrasonic Sensor 1
IR Line Follower Module 1
Line Tracker Module 1
Jumper Wire FF 10cm 20pc 20
Jumper Wire FF 15¢cm 20
standoff M3*10 10
standoff M3*30 6
Ultrasonic Screw Mounting Set 1
Screw M3 Set 1
Nut M3 Set 1
Mini USB Cable 1

Availability:

Stock Code Product Name
MECHF-01 Robotic Functional Kit

Tutorials:

COMING SOON

Downloads:

N

TB6612 Driver Schematic

DC Motors datasheet e

J

—

Robotic Functional Kit Example
Code
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You will need to unzip the sketches folder
and install in your Arduino sketch folder:

Arduino File Edit S Gi(4ll Tools Help

[ NON Verify/Compile 38R h_sep26a | Arc
Upload #dU
Upload Using Programmer {+3U
sketch_sep26a Export compiled Binary X3S
oid setupQ)IENEERI TS
Include Library >
// put you addrFie.. to rur
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Dropped the unzipped MECHF-01 examples
sketch folder into the sketch folder. Quit the
Arduino software (completely! force close!)
and relaunch. You will see the new
MECHF-01 examples in your sketches folder:

Arduino Iau Edit Sketch Tools Help @ s &2

New &EN test | Arduino 1.6.9
Open... #0

Open Recent >

Sketchbook _bvStepperTransistor

Examples > AndroidArduinoBT
Close BW demoSensorSketch
/ / Save ¥8S mechanical kits

| s A A~ e

\A Vv

Save As... - 88S Android App for Processing >
| old code > Light_Follower
Pa.ge Setup TP OSEPP > Line_Follower >
} Ll & { OSEPP_201K > Object Avoidance >
OSEPP_ArduinoBT Tank Bluetooth App & Ultrasonic >
test Two-Wheeler >

void loop() {
// put your main code here, to run repeatedly:
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WIRING
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OSEPP-LINE-02

OSEPP™ Line Tracker

I

@ M1+ M1- M2+ M2-
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ARDUINO CODE

Navigate to the “Line Follower” example in the
sketches folder, then to the advanced folder.
Open the “Tanklr” example.

o o tanklr | Arduino 1.6.9

TEMotor.h sensorsDRV.h ultrasonic.cpp
#include "sensorsDRV.h"
#include <avr/wdt.h>
#include "TBMotor.h"

OseppTBMotor Motorl(12, 11);
OseppTBMotor Motor2(8, 3);

//0seppTBMotor Motor3(7, 6);
//0seppTBMotor Motor4(4, 5);

#define leftMotor Motorl
#define rightMotor Motor?2

Ultrasonic ults(2, 4);

int leftSpeed = 0;
int rightSpeed = 0;

rduino/Genuino Uno on /dev/cu.usbmodem14231
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After you press the “upload” button, your
Mech Kit will now have Line following
capabilities!

Now we need to build a specific course for
our robot to navigate. You MUST use black
tape on a solid white surface for the robot to
register a line:
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LIGHT FOLLOWER

In this tutorial, we will make our Mech Kit
robot follow a light source using our Light

Follower Module:
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Depending on your Mechanical Kit, you
will have a mounting plate/screws to
attach the light follower sensor.
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ARDUINO CODE

You will need to navigate to the folder of examples we
installed in Arduino. Open the “Light_Follower.ino” example
and upload to your Mechanical Kit. When you point a
flashlight at your Mech Kit, it will follow the light.

Light_Follower | Arduino 1.6.9

00O
OO0 BHEHA >
Light_Follower § |SSTEMGIGRERE TEBMotor.h irfollower.cpp irfollower.h |

#include "TBMotor.h" I
#include "irfollower.h"

OseppTBMotor Motorl(12, 11);
OseppTBMotor Motor2(8, 3);
OseppTBMotor Motor3(7, 6);
OseppTBMotor Motor4(4, 5);

#define L Motor3
#define R Motor4

#define fwSpeed 100

#define fwTurnSpeed 100
#Aofina cnf+TiirnSnaad 10MA

Arduino/Genuino Uno on /dev/cu.usbmodem14231
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BLUETOOTH APP CONTROLLER

In this tutorial, we are going to control our
Mechanical Kits with an Android app
through bluetooth.

Parts Needed:

Screw M3*8 § pp— 10

Bluetooth Module
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You can directly insert the Bluetooth Module into
the TB6612 shield. We are on our way to adding
Bluetooth control to our Mechanical Kit!
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Once you have connected the Bluetooth Module
to the TB6612 motor shield, you will see the LED on
the Bluetooth Module continuously blink. The BT
module is looking for devices close by to pair with.
This is what we want. We need to pair our
Android device to our BT Module.
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Navigate to your Android devices settings and
enter the bluetooth menu. As your BT module is
powered and blinking, you will see “HC-06" as the
BT module name pop up in the “available devices".

(]

< Bluetooth

(0]

Available devices

®  7F:7F:2D:3B:5C:86
D0:03:4B:06:99:F6

09:5E:EA:87:14:04

45:15:68:1B:FB:DC

84:38:35:59:70:C3

3
3
$  5C:F9:38:D0:B6:AF
3
3
3

Charge 2

131



Once selected, you will need to enter the BT

module security code. The code is “1234"

3 @ @ 8:30

Pair with HC-06?

1234

Usually 0000 or 1234

[C] PIN contains letters or symbols

You may also need to type this PIN on the other device.

|:| Allow HC-06 to access your contacts and call history

CANCEL OK
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Q1

< Bluetooth

On

Paired devices

[J THE_GATEKEEPER o]

X  HC-06 o

Available devices

X  7F:F5:08:DA:1B:16

Congratulations! You have now paired your BT
Module to your Android App! We are on our way to
controlling our Mech Kit with a Bluetooth App.

Since our app is not in the Google Play store, we
are an “unknown developer”. You need to allow
unknown apps to be installed on your device.
Navigate to the settings > security to allow
unknown sources:
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< Security

Device security

Screen lock
Swipe

Lock screen message
None

Encryption

Encrypt tablet

Passwords

Make passwords visible

Device administration

Device administrators
View or deactivate device administrators

Unknown sources .
Allow installation of apps from sources other than the Play Store

Mradantial ctarana

Next, you will need to transfer the .APK Android file
that came with the MECHF-01 examples to your
Android device:
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Light_Follower OSEPP.apk V)
Line_Follower
Object Avoidance

Bl OSEPP App
Tank Bluet...Ultrasonic

Two-Wheeler

00

!

>
>
>
>
>
>

00

**NOTE: The App we have developed supports
Android 5.1.1 (APl level 22) and above.

Some Android users can open our APK file without
any issues. If you do run into issues, we suggest
downloading the .apk install program, “installer” (or
a range of others that do the same thing):
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2V H 120
Q

INSTALLER

Easily manage APK files on your phone!

TINY EASY FAST

Installer - Install APK

Rhythm Software
€ Everyone

- BO0Q

Downloads 11,417 2 Productivity Similar

Tiny and full featured installer, easily manage APK files on your
device!
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Open the App and select our OSEPP.apk App
to install :

6 Installer

Delete | Install Selected Apps

OSEPP 1.0
/storage/emulated/0/Download/OSEPP-release-signed.apk

Installed | v.1 1.35 MB | Feb 25, 2016

3 @ @ 411

O & © B

OSEPP Installer Settings Play Store




After install, Open our App. It will present
you with a screen to select which bluetooth
device you want to pair with. Select “HC-06".

HC-06

CANCEL SELECTION>
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Congrats ! you have launched the BT app! We have
an issue though... we need to upload the
appropriate code to our Arduino Uno board.
Navigate to our examples and upload the
“tankBT1” example.

tankBT1 Q>

Light_Follower &
Line_Follower V)
Object Avoidance <
v
@

OSEPP App
Bl Tank Bluet...Ultrasonic @
Two-Wheeler &

vyeav v v .Y
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After you have uploaded the code, quit the
Android app and relaunch. You will now be
able to control any of our Mechanical Kits

with the BT module from our MECHF-01 kit!
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OBJECT AVOIDANCE

in this tutorial, we will create an
autonomous robot that is able to
navigate itself.
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Parts Needed:

Ultrasonic Sensor

Depending on your Mechanical Kit, you will
have all the hardware to mount the Ultrasonic

sensor to the bot.
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WIRING

HC-SROY

XL
Xy -\ +PIN -EW +EW

IN9

N3

™ TB6612

OSEPP
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INSTALL EXAMPLES

Navigate to the OSEPP example,
“tank _ServoUltrasonic.ino”:

(<

Legacy Software [V 4 h sensorsDRV.h

tank ServoUltrasonic © »

Light_Follower
Line_Follower

Q>
Q-
Object Avoidance (v 2 ¢+ TBMotor.cpp (/]
OSEPP App Q> h TBMotor.h (/]
| Tank Bluet...Ultrasonic & » ¢+ ultrasonic.cpp (/]
© Two-Wheeler Q>

©.O

tank_ServoUltrasonic.in
(o}
3KB
Created 8/27/16, 8:25 AM
Modified 8/27/16, 8:25 AM
Last opened 8/27/16, 8:25 AM
Add Tags...
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(OSEPP

CONTACT US

SUPPORT:
support@osepp.com

Become a Distributor:
sales@osepp.com
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