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Learn how to use Scratch and Mind+ to 

program the mission!

Test yourself by programming a drone 

mission!

Learning the basics of 

block-based programming

Lesson Objectives



What is block-based 

programming?

Introduction to Block-based Programming

Definition: Visual coding method for programming 

without syntax, by connecting instructions in the 

form of blocks
Main Purpose: Being a beginner-friendly approach 

to programming by focusing on the core concepts of 

structure, logic and problem solving 



• With such an easy to use tool, inexperienced coders are quickly free to try new ideas and test their problem 

solving skills

• Lets beginners write perfectly complete programs without worrying about the specifics of syntax and other 

complexities of text based programming.

Simplifies coding1

• Allows coders of any age to visually understand programming structure and connections through block 

representation

Visual Learning2

Encourages experimentation and creativity3

Why use block-based programming?



• A popular block-based programming language with its own development environment. Free to use, begginer-friendly, 

with many pre-made applications that can be found on the official website!

Scratch1

• Mind+ is a free to use, Scratch 3.0-based programming software that supports various open-source hardware 

such as Arduino, micro: bit, mPython-esp32 and all kinds of controller boards.

• Mind + supports dozens of commonly-used extension module libraries, which make it suitable for drone 

programming.

Mind+2

Tools for Block-Based Programming

https://scratch.mit.edu
https://mindplus.cc/en.html


Types Of Blocks



Block-based programming can be used to program drone devices, directing them to 

take different flight paths, perform take-offs and landings, use sensors, take pictures 

and more.

Fuchsia

Block-based Programming and Drones

In Mind+, the Blocks used to program drones are 

and can be found in the section after installing the extension.

To program the drone Robomaster TT in Mind+ you must first install the correct extension: 

Choose                   then                             then 



Simple Example of Block-based Drone Programming

Blocks connect with each-other like a puzzle.

The programmer can drag and drop blocks in 

order to create their program.

This simple example shows how easily blocks 

can be used to program a drone to: take off, fly 

left for 50cm, fly right for 50cm, repeat that 10 

times, and then land.



Step 4

Go to 

in Mind+ and 

press the

Use Case 2 Mission: Connecting the Drone

Step 1

Step 2

Step 3

Press the power 

button of the 

drone.

Connect to the 

drone through 

Wifi, to the 

network TELLO 

or RMTT

Connect to the 

device through 

Mind+

Step 4



Use Case 2 Mission: Drone programming and Sensors

In this programming lesson we will:Purpose:

The goal of the mission is to:

• Teach block-based drone 

programming

• Teach use of sensors with drones

• Teach data collection and analysis 

of sensor data

• Program a Robomaster TT drone

using Mind+

• Collect data from the Drone’s

Internal sensors

• Organise the data in lists to help

data analysis



Use Case 2 Mission: Drone Flight basics

Starting off

Using simple commands found in the

and

we slowly build a simple program for the

drone to:

• Take off, then fly up 30cm

• Fly forward 100cm, then wait 15 seconds

• Land

(1)



Before using Lists to store data, we have

to create them. In the section we

find the command which

causes the pop up (2).

We use this command to make three lists:

Point 1, Point 2, Point 3, seen in (3).

These lists show up empty in the sprite

Use Case 2 Mission: Creating Lists

Creating Lists

(2)

(3)
(4)



After creating the lists, in the section

we find the command , which

we can use to put different variables in the lists.

In the section, we find variables such

as , which we use in (5) to put

data gathered from the drone’s internal

Use Case 2 Mission: Filling lists with Data

Data in Lists

(5)



Use Case 2 Mission: Final Program

Combination
We repeat the process in (5) for lists Point 2 and Point 3. Then we combine those commands with our simple program

in (1).

In between the measurements, we add different drone actions to ensure that there is variety in the collected data!



Use Case 2 Mission: Final Result

End of the Program
After running the program, we have 3

different lists with measurements coming

from the drone’s sensors.

We will use this data in the following stages

of the mission!

The process can be replicated using external

sensors instead of internal, to collect



Use Case 2 Mission: Bonus

Using External Sensors

In order to use external sensors, we will add a

bonus section to the Use Case. This requires:

• A DHT11 Temperature and Humidity Sensor

• An ESP32 Development Board

• A Breakout Board for Micro SD Card Mini

• A Battery (Li-Po - 3.7v 800mAh)

• A battery charger (1A USB-C - TP4056)

• A switch (Mini SPDT - 1A/250VAC)



For using an external sensor, we will move to the

Code section of Mind+ in order to write Python

Code.

The file main.py of the use case is the one we will

be using.

To create a new Python file, click the icon

next to “File in the project”, and then write or

paste your code.

The main.py file will program the data collection

Use Case 2 Mission: Bonus

Programming



Use Case 2 Mission: Bonus

The code
The python code in

main.py takes care of

the following things:

• Setting up the

DHT11 sensor

• Configuring the SD

Card

• Creating a .csv file

for the data

• Logging the sensor

measurements in



For the code in main.py to work, an additonal

library is needed.

The sdcard.py library can be found in this link:

https://github.com/micropython/micropython-

lib/blob/master/micropython/drivers/storage/sd

card/sdcard.py

Copy the code and paste it in a new python file

named sdcard.py

Use Case 2 Mission: Bonus

SD LIbrary



Use Case 2 Mission: Bonus

Loading code into the development board
One way to save our main.py and sdcard.py files in the

development board is through the IDE Thonny,

through the following steps:

• Step 1: Open the main.py file with Thonny.

• In Thonny, click Run, then Configure Interpreter,

and choose MicroPython ESP32. Press OK.

• Then, click File, Save As, and choose the

MicroPython option.

• Repeat for the sdcard.py file.

Now, the code is in the development board and will



• How does block based programming 

make programming more accessible?

• Why does the drone have internal 

sensors?

• How can block-based drone 

programming be used in 

environmental monitoring?

Questions

What are your questions?



Additional Resources

Further Reading

https://mindplus.dfrobot.com/RMTT

Videos

Introducing Mind+：A Sctrach 3.0  Programming Software

https://mindplus.dfrobot.com/RMTT
http://www.youtube.com/watch?v=_C32KQD3JZw


Thank you for your 

attention !




