


What is an accelerometer sensor?
An accelerometer is a device that can detect the change of an object’s acceleration. The on-board accelerometer of 
micro:bit can sense motion of the micro:bit, including its movement, angle, gesture and so on.

The micro: bit comes with a three-axis acceleration sensor that can detect gravity 
accelerations in three directions: x, y, and z. The measured value on each axis should 
be positive or negative. When the reading of one axis is 0, it indicates that the accel-
eration sensor is parallel to that axis. The different attitudes of the micro: bit is deter-
mined by calculating the vector sum of the three axes of the acceleration sensor x, y, 
and z. A vector is a quantity that has magnitude and direction, and vector sums refer 
to the sum of direction and magnitude. 

Before we start programming, let’s analyze how do we use the accelerometer sensor in this project.
The movement of the robot car is controlled by the gesture of micro:bit. When micro:bit logo up, an “Up arrow”-
shows on the LED screen, and then the car moves forward; When logo down, show “Down arrow” and the car 
moves backward; tile left, show “left arrow” and the car turns left; tile right, show “right arrow” and the car turns 
right.
Tip: to realize radio communication, we need two micro:bits here. One for sending out signal (Transmitting end), one 
for receiving signal (Receiving end).

Motion Sensing Robot---Transmitting End
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Introduction of the acceleration sensor

Step 1 Create a New Project

1.Input https://makecode.microbit.org/ into your browser to enter MakeCode editor.
2.Click “new project” to enter MakeCode programming interface.
3.Add the Maqueen Plus library:https://github.com/DFRobot/pxt-DFRobot-Maqueenplus

1.Enter MakeCode editor 2.Enter programming interface

https://makecode.microbit.org/ 
New ProjectNew Project

3.Add the extension library

Input the library address

Hands-on Practice



1.Enable the radio communication, set the radio group to 1.

2.When the micro:bit log up, show an “Up arrow” in its LED screen, and send data 1 via radio to the Maqueen Plus. 

3.The programs for the rest actions of micro:bit are in much the same way. The whole program for the transmitting 
end is shown below:

Knowledge Expansion

Click to set LED pattern you want to display.

Step 2 Programming

4.Name your project as “Motion sensing robot-Transmitting end” and download it into the micro:bit of transmitting 
end.

radio set group 1



Step 1 Create a new project
Motion Sensing---Receiving End:

Step 2 Programming
1.Enable radio communication function, set the radio group to 1. (The radio group of transmitting end should be in 
the same with that of the receiving end.)

2.Program Maqueen Plus to react according to the received signal.

Received “3”

Received “1”

Receive Radio Signal

move forward

Received “2”

NO

YES

NO

NO

move backwardYES

Turn leftYES

Received “4”

NO

Turn rightYES

1.Enter MakeCode editor 2.Enter programming interface

https://makecode.microbit.org/ 
New ProjectNew Project

3.Add the extension library

Input the library address



3.Create four functions “move forward”, “move backward”, “Turn left”, “Turn right”.

4.We have to use radio receive block to control the Maqueen Plus do different reactions according to the received 
data.

5.Take the function “move forward” as an example. When the Maqueen Plus car moves forward, we let its LED 
screen display an “Up arrow”.

Drag the variable “receivedNumber” into the conditional blocks.

receivedNumber



Please complete the rest functions by yourself.
6.The program of the receiving end is shown below:

7.Name your project as “Motion sensing robot-Receiving end” and then download the program to the micro:bit in 
Maqueen Plus.

When playing a motion-sensing game, the larger angle we turn, the larger angle 
the object moves on the screen. How do we achieve this on our Maqueen Plus?

When completed all the above steps, turn Maqueen Plus’s power switch on, then we can use the micro:bit of the 
transmitting end to control our car. Give it a go! 

Move forward

Note: only when powered on can the micro:bit 

board work, so the micro:bit of transmitting end 

should be always connected to a computer 

during operation.

Think & Explore ?

Effect Display



The road conditions of the car racing could be very compli-

cated, winding mountain road, dirt road in a dark forest and 

so on. Can our Maqueen Plus run on such kind of racetrack, 

give it a go, let’s turn Maqueen Plus into a racing robot car!

Chapter 13
Crazy Racing

WIN



Slope road sectionSlope road sectionSlope road section
Winding gravel roadWinding gravel roadWinding gravel roadFlat roadFlat roadFlat road

PID-ON PID-OFF

What is PID algorithm?
PID is the most commonly-used and classical algorithm in control theory. We may not be familiar with its concept, 
but it can be said surely that we use it in some applications every day, such as, quadcopter, balancing car, cruise 
control in car, temperature control in 3D printer, thermostatic water heater and so on. When we need to keep a 
physical quantity(temperature, speed, balance, etc) in a stable state, PID must be used. Well, now we know what PID 
is, let’s check the rules of the car racing.

Competition Rules: 
The speed of the competition is set at 30. The track consists of three different courses: ordinary road; winding gravel 
road; slope road section. The one who reaches the finish line first wins. The picture below is the route of the compe-
tition.

Note: 
1.The race road needs to be built by yourself.
2.Two Maqueen Plus cars are necessary for this project.

What is PID algorithm?

Block Brief

Maintain the balance of  motor speed 

PID switch

PID switch OFF

Goal

Command Learning

Hands-on Practice



Knowledge Expansion

Then, we are going to learn how PID works in this game, and see the differences when PID is enabled and disabled.

PID switch OFF

Step 2 Programming
1.Turn on the PID switch when the program starts. 

2.In the first course of the race, Maqueen Plus car runs at the speed of 30 for 5s. 

Note: set motor speed and pause time

Knowledge Expansion

What does PID stand for?

P: proportional, adjust the output proportionally to the error. 

D: derivative, responsible for compensating for future error.

I: integral, remove any steady-state error in the system because it 

accumulates that error over time and compensates for it

Step 1 Create a New Project

1.Input https://makecode.microbit.org/ into your browser to enter MakeCode editor.
2.Click “new project” to enter MakeCode programming interface.
3.Add the Maqueen Plus library:https://github.com/DFRobot/pxt-DFRobot-Maqueenplus

1.Enter MakeCode editor 2.Enter programming interface

https://makecode.microbit.org/ 
New ProjectNew Project

3.Add the extension library

Input the library address

Maqueen Plus 1-PID Enabled ON



3.Before the second course, Maqueen Plus1 needs to turn right and then go straight to the ending point.

4.The complete program is shown below:

5.Name your project as “Crazy Racing 1-PID enabled”, and download the program to Maqueen Plus1.

Turn left for 0.5 seconds

Go straight

1.Enter MakeCode editor 2.Enter programming interface

https://makecode.microbit.org/ 
New ProjectNew Project

Maqueen Plus-PID Disabled OFF



Step 2 Programming 
1.Turn off the PID switch when the program starts.

2.Maqueen Plus runs at the speed of 30 for 5s in the first course.

3.Before the second course, Maqueen Plus 2 needs to turn right and then go straight to the ending point.

Turn left for 0.5 seconds

Go straight

3.Add the extension library

Input the library address



4.The entire program is shown below:

5 .Name your project as “Crazy Racing 2-PID disabled”, and download the program to Maqueen Plus 2.

After the above steps, put the car on our track and turn on the switches of the two Maqueen Plus cars at the same 
time. Then we can see:
At the first racecourse: both cars move forward at a slow and same speed.
At the second racecourse: after both cars turn right and come to the track with sand and stone obstacles, the car 1
(PID enabled) is still moving; the race car 2(PID disabled) stopped when encountering obstacles. 
At the 3rd racecourse: in the slope, race car 1 can continue to drive; the race car 2 still stay where it met the obsta-
cle. 
Eventually, the race car 1(PID enabled) wins.

Since we have knew the advantage of PID: maintain the motor balance of the car and make the car move stably. 
Next, think about how to help the car to race on a square track.

Tips: two parts for the racecourse: go straight and turn 90 degrees. Enable PID to allow 

the Maqueen Plus car to move steadily on the track.

Think & Explore ?

Effect Display



The car speed recorder can accurately record the driving state, such as, direction 

turning, speed increasing and reducing, and so on. The collected data can be dis-

played in real-time for the driver to master the vehicle condition. How can we vi-

sually see the speed information of Maqueen Plus? An OLED display helps here.

Maqueen Plus has 3 IIC ports for connecting Gravity modules with IIC communi-

cation. Let’s start to make a speed recorder for Maqueen Plus.

Chapter 14
Speed Recorder
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Learn how to use OLED display

Step 1 Create a New Project

OLED

OLED-2864 display module can 
work without backlight, support 
IIC communication, high trans-
mission rate and 60Hz refresh 
frequency. 

OLED-2864 Display

Block Brief

Initiate IIC to detect if the commu-
nication between micro:bit and 
Maqueen Plus is successfully built.

Read the current speed of the motor

Initiate OLED display module

Display number at the n line of 
OLED screen

I2C Initiate

Read motor speed

Initiate OLED

OLED display number

initialize via I2C until success

read Motor speedleft

INIT_oled

show line numberOLED 0 2019

1.Input https://makecode.microbit.org/ into your browser to enter MakeCode editor.
2.Click “new project” to enter MakeCode programming interface.
3.Add the Maqueen Plus library:https://github.com/DFRobot/pxt-DFRobot-Maqueenplus
4.Click “setting”->”Extension”, input the following address into the search bar, and select “OLEDV1”.
https://github.com/DFRobot/pxt-OLEDV1
5.OLEDV1-related blocks will appear at the command block section when the OLED library is added successfully.

Goal

Electronic Component

Command Learning

Hands-on Practice



Step 2 Programming
1.Initiate the IIC address when the program starts.

1.Initiate the IIC address when the program starts.

OLED program module

INIT_oled

clear

show line textOLED 0 DFRobot

show line numberOLED 0 2019

3.Add the extension library

Input the library address

1.Enter MakeCode editor 2.Enter programming interface

https://makecode.microbit.org/ 
New ProjectNew Project



Knowledge Expansion

3.Disable PID, and let the Maqueen Plus car move forward at the speed of 30.

4.Place the OLED number display block inside the “forever” block for showing data in real-time.

5.Drag the “read motor speed” block into the “OLED display number” block to display the left motor speed on the 
OLED display.

6.Program to display the right motor speed at the second line of the OLED screen by the same way, and refresh the 
data every 0.1 second. The complete program is shown below:

You may have a doubt about the program “     ”, 

how can we display the number at the line 0 of the OLED screen?

In programming, it often counts from 0, but in fact, line 0 in the OLED screen cor-

responds to the first line of the screen.

show line numberOLED 0 read Motor speedleft



Step 5 Effect Display
Turn on the power switch, then the left motor speed will be displayed at the first line of the screen, and the right 
motor speed will be shown at the second line of the screen. The data will be refreshed constantly. 

1.We may find that though we set the speed of both motors to 30, the data on the OLED still changes continuously. 
Why is that? How can we make the speed data less changeable?
Tips: turn on the PID switch to maintain the speed balance of the motors.
2.There are several projects involving LED matrix in the previous chapters, like light sensing robot, little ranging 
expert, etc. Now replace the LED display with OLED screen. 

30
30

8.Name your project as “Speed Recorder” and save it.

7.The complete program is shown below:

Think & Explore ?



Firefighting is a highly dangerous occupation. When an emergency response call 

comes, firefighters must get themselves dressed in the appropriate gear and onto the 

emergency vehicles quickly to arrive at the fire scene, and then extinguish the fires.

Firefighters are risking their lives to defend our cites and country. So everybody, can 

we use what we learned to help to reduce the risk? How about a firefighting robot? 

Let’ s make a firefighting robot with Maqueen, and let it complete three actions: Call 

out, Firefighting, Mission done. Flame sensor and servo will be used in this project. 

Maqueen Plus has 8 GPIO ports and 3 servo ports for connecting Gravity module 

and servos. Everything is ready, let’s start!

Chapter 15
Firefighting Robot



Figure of the servo and the Flame sensor

Block Brief

Firefighting Robot Hardware Connection

0°~ 180°Micro Servo

Flame sensor can detect fire 
and light with 760~1100nm. 

Read analog value of 
the specified pin

Flame sensor to P0; 
Servo to the S1 port; 
OLED screen to I2C

Set the angle of servo

Analog read

Servo

Servo      

Flame sensor

Learn how to drive a servo
Learn how to use a flame sensor

180°
DMS-MG90

analog read pin P0

servo S1 angle 0

180°
DMS-MG90

Goal

Electronic Component

Command Learning



Step 1 Create a New Project

1.Input https://makecode.microbit.org/ into your browser to enter MakeCode editor.
2.Click “new project” to enter MakeCode programming interface.
3.Add the Maqueen Plus library:https://github.com/DFRobot/pxt-DFRobot-Maqueenplus
4.Click “Setting”->”Extension”, input the following address and click the result OLED1.
https://github.com/DFRobot/pxt-OLEDV1

Step 2 Programming
1.Generally, there are three parts to the firefighting process.
①　Received the emergency call, go to the fire scene.
②　Arrived at the scene, extinguish the fire.
③　Mission completed.
So, we will create three functions: “Call out”, “Firefighting”, “Mission done”. Take the first one as an example.

1)Click “Advanced”->”Functions”; 2)Click “Make a Function”;

function

DoneCancel

Call out

3)Name the function as “Call Out”;
4)Click “OK”.

3.Add the extension library

Input the library address

1.Enter MakeCode editor 2.Enter programming interface

https://makecode.microbit.org/ 
New ProjectNew Project

Hands-on Practice



Knowledge Expansion

2.Create another two functions in the same way above. Then do condition judgment as the flowchart shown below:

3.Initialize the I2C, OLED, Servo angle when the program starts.

Initialize the servo angle to represent 

that the fire hose is in off state.

<10

>=10and<100

Start

Call Out

Init I2C

Init OLED

Init 
Servo Angle

Display 
analog value

>=100

NO

YES

NO

NO

FirefightingYES

Mission DoneYES



4.Create a variable “i” to store the analog value read from the flame sensor.
Make a variable “i”.

5.Display the analog value of the flame sensor on the first line of the OLED screen.

When the analog value detected by the flame sensor is between 10~100, it means that there is a certain dis-
tance between the firefighting robot and the fire scene, and the robot has to go forward to the scene; if the value is 
larger than 100, the robot has arrived at the fire scene, and starts to extinguish the fire; when it is less than 10, the 
firefighting mission is done.

6.Call the related functions according to the program flowchart.

When calling the value of flame sensor, directly use the variable “i”. i



7.The realization of the“Call out” function: when the firefighting robot drives to the fire scene, the two LEDs flash red 
and blue alternatively, meanwhile, the keep the siren blaring (use the sound “dadadum” to simulate the siren).

8.The realization of the function “Firefighting”: when the firefighting robot arrived at the scene, turn on its fire 
hose to put out the fire (change the angle of the servo to simulate this process).

9.The function “Mission done”: turn off the fire hose, LEDs, and siren.



10.The complete program is shown below.

11.Name your project as “Firefighting robot”, and download it into Maqueen Plus.

We all know that smoking is not only harmful to our own health but effecting others. Therefore, smoking is forbid-
den in some public places. Can we make an "Anti-smoking robot" to monitor smoking in real-time? 
Tip: add a gas sensor based on this project.

Step 3 Effect Display
Turn on the power switch when completed all the steps above. Then the analog value the flame sensor detects will 
be constantly displayed on the OLED screen. When the value is in 10~100, the firefighting robot moves forward at 
the speed of 200 with its light flashing and siren blaring; when it is more than 100, the robot car stops, and its servo 
rotates 180 degrees; when less than 10, the servo back to 90 degrees, stop playing sound and turn off the RGB LEDs.
Note: we can use a lighter to imitate the fire scene. Although the flame sensor can detect fire, it is not fireproof. 
Please make sure the sensor always keeps a certain distance from the fire.
This project involves dangerous action, please complete this chapter with the assistance of guardians or teachers.

Think & Explore ?



Technically, Maqueen Plus is a device and block is the tool to operate it, just like a TV set and remote controller. So 
we have to use the following blocks to make our Maqueen Plus “come alive”. Let’s get to know how these blocks 
work.

Initialize I2C to detect if the communication between micro:bit 
and Maqueen Plus is successfully established. 
This block only needs to run once at the start of main program.
Init setting is essential when using I2C communication.
I2C Address: 0x10

PID algorithm is able to maintain the speed balance of motor. 
Enable PID when using motor.
Two state: off/on.

Set the direction and speed for “left/right/all”motor.
Direction: forward, backward
Speed: 0~255

Stop the “left/right/all”motor.

When there is a speed difference between the two motors, set 
speed compensation for “left/right” motor to adjust speed 
difference. 
Adjustable range: 0~10

Read the current speed of “left/right”motor.

Read the direction of “left/right”
motor.
0: stop;
1: rotate forward;
2: rotate backward.

Set the angle of servo “S1-S3”.
Range: 0°~ 180°

 Appendix 1. Maqueen Plus Block Description And Basic Tutorial



Set the display color of “left/right/all”RGB LED. Seven colors to 
choose from.
Turn off the RGB LED.

Read the value returned by line-tracking sensor “L1, L2, L3, R1, R2, 
R3”.
Return value 1: detected black line.
Return value 0: no black line detected.

Read the grayscale value detected by
line-tracking sensor “L1, L2, L3, R1, R2, R3”.

Get the current version of Maqueen Plus.

Detect the distance between the ultrasonic sensor and the obstacle 
ahead. T: transmitting end; E: receiving end.
Set T and E to the corresponding GPIO ports according to hard-
ware connection.

The codes inside this block will run when IR receiver module 
received an external IR signal.

Read the received IR signal.
Display the code value in decimal.

Program link for Maqueen Plus Basic Tutorial

Chapter 2-Let's move, Maqueen!：https://makecode.microbit.org/_Y4aajqg5Ac9F

Chapter 3-Walking Emoji：https://makecode.microbit.org/_UxCMVr3ttMm2

Chapter 4- City Defender-A Police Car：https://makecode.microbit.org/_D7UKTPVDiCrF

Chapter 5-Light Sensing Robot：https://makecode.microbit.org/_hq1HTt56dez0

Chapter 6-Moth Robot：https://makecode.microbit.org/_Ho4f769stFa6

Chapter 7-Little Ranging Expert：https://makecode.microbit.org/_hHpCq1AKcgwF

Chapter 8-Car Reversing Helper：https://makecode.microbit.org/_HDt2v5dz3XTi

Chapter 9-Line-tracking Robot：https://makecode.microbit.org/_4tx3s0K90W6m



Chapter 9-Line-tracking Robot：https://makecode.microbit.org/_4tx3s0K90W6m

Chapter 10-Tour of Crossroad：https://makecode.microbit.org/_0MThCUM8rXFT

Chapter 11-IR-controlled Robot：https://makecode.microbit.org/_LEwhMxMEYYF0

Chapter 12- Motion Sensing Robot---Transmitting End：https://makecode.microbit.org/_FhT3wChe89v7

Chapter 12- Motion Sensing Robot--- Receiving End：https://makecode.microbit.org/_XaF3XHXpWWCJ

Chapter 13-Crazy Racing -PID Enabled：https://makecode.microbit.org/_0YjYi7VprYEr

Chapter 13-Crazy Racing -PID Disabled：https://makecode.microbit.org/_TtCYvoKhMKL5

Chapter 14-Speed Recorder：https://makecode.microbit.org/_2Am8KaJhFERs

Chapter 15-Firefighting Robot：https://makecode.microbit.org/_H7V7Uk2gR1tv


