








Lesson 15 — Calculation of acceleration

Introduction

The Crowtail- 3-Axis Digital Accelerometer(+16g) is base on an advanced ()
3-axis IC ADXL345. This is a high-resolution digital accelerometer oy
providing you at max 3.9mg/LSB resolution and large +16g measurement
range. Have no worry to implement it into your free-fall detection project,
cause it's robust enough to survive up to 10,000g shock. Meanwhile, it's
agile enough to detect single and double taps. It's ideal for motion
detection, Gesture detection as well as robotics.this digital 3-axis
accelerometer has excellent EMI protection.

Its variable output makes it suitable for a wide range of applications, such as HDD shock protection,
Robotics, Smart vehicles and etc. Therefore, in this lesson, we will learn how to use this accelerome-
ter and apply this accelerometer data to our project.

Required Parts

® Arduino Uno/Crowduino Uno x1 ® Crowtail - 3-Axis Digital Accelerometer(+16g) x1
® Crowtail - Motor Base Shield x1 ® Crowtail - Cable x1

Hardware Connection

STEP1: Plug the Crowtail-Motor Base Shield
onto the Arduino or Crowduino board.

STEP2: Connect Crowtail-3-Axis Digital
Accelerometer(+16g) to A4&A5 port of
Crowtail-Motor Base Shield. The complete
connection is as follows.

Open the downloaded folder “Crowtail Deluxe Kit
for Arduino demo code”, navigate to the folder
“lib”, and add “DigitalAccelerometer_ADXL345”
folder to the Arduino library. Open the P15
Calculation_Of Acceleration with Arduino and
upload it.

What will you see

Open the serial monitor, and you will see that the accelerometer values for the X, Y, and Z axes are
printed first, and then the acceleration values in the three axis directions are converted into G units
and printed. When you swipe the accelerometer quickly along an axis, you will see the accelerometer
value of that axis will change.
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Code overview

1. Import the 12C and accelerometer libraries and create an instance of ADXL345 accelerometer.
2. Initialize serial monitor and ADXL345 accelerometer.

3. Read the accelerometer values of three axis and store them in variables.

4. Print the accelerometer values of three axis.

5. Get the accelerometer values of three axis in G units and print.

ADXL345 library: #include <ADXL345.h>

Import the library of ADXL345 accelerometer. The calculation of acceleration is relatively complicated.
Fortunately, we can use the functions in this library to simplify the difficulty of using the accelerometer.
The 12C address of the accelerometer has been defined in the library file, so we will not declare the
12C address of the accelerometer again in the program.

Activity and inactivity threshold: adxl.setActivityThreshold(75);
adxl.setlnactivityThreshold(75);

Sets the byte which holds the threshold value for detecting activity/inactivity. The data format is
unsigned, so the magnitude of the activity/inactivity event is compared with the value is compared with
the value in the THRESH_ACT/THRESH_INACT register. The scale factor is 62.5mg/LSB. A value of
0 may result in undesirable behavior if the activity/inactivity interrupt is enabled. The maximum value
is 255.

Read acceleration data: adxl.readXYZ(&x, &y, &z);

The function of reading the acceleration data from the ADXL345. We need to pass the address of
three axis to this function. Each axis reading comes in 10-bit resolution, ie 2 bytes. Least Significant
Byte first!! Thus we are converting both bytes into one int.

Read acceleration in G unit: adxl.getAcceleration(xyz);

Read the acceleration data in G unit. The parameters filled in the brackets are the arrays in which we
need to store the accelerometers of the three axes read. The first, second and third elements of the
array store the x-axis, y-axis and z Acceleration data.



Lesson 16 — Use of gyroscope

Introduction

The Crowtail- Analog Gyro is based on an angular velocity
sensor(Murata-ENC-03R) that uses the phenomenon of Coriolis
force, which is generated when a rotational angular velocity is
applied to. It provides 1-axis velocity with analog output. with
precision and quick-response measurements, this module
suitable for applications with position& posture controlling.

This Crowtail- Analog Gyro is very easy to use, you can get the gyro angle data after transfer the
analog values read from the gyro. The gyroscope is widely used in many areas, such as balance
trolley, mobile phone and etc. If you have such a gyroscope, what would you use it for? Well, before
thinking about this, let's start the subject of this lesson, that is how to use this analog gyro to get the
angular velocity.

Required Parts

® Arduino Uno/Crowduino Uno x1 ® Crowtail - Analog Gyro x1
® Crowtail - Motor Base Shield x1 ® Crowtail - Cable x1

Hardware Connection

STEP1: Plug the Crowtail-Motor Base Shield
onto the Arduino or Crowduino board.

STEP2: Connect Crowtail-Analog Gyro to AO port
of Crowtail-Motor Base Shield. The complete
connection is as follows.

Open the P16 _Use Of Gyroscope with Arduino
and upload it.

What will you see

Put the analog gyro on your desk horizontally and
press the reset button on the Crowduino/Arduino to
calibrate the sensor. Open the serial monitor, as you
see the prompt “Now you can begin your test”, that
means the calibration done. Then you will see the
monitor is printing the angular velocity of the analog
gyro. Try to turn the analog gyro sensor and you will
see the angular velocity changing.

Rotating direction can reference the following picture:
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Code overview

1. Import the math library and declare the pin of the analog gyro.

2. Declare variables to store the values of the analog gyro.

3. Setup the analog gyro as input and initialize the serial monitor.

4. In the setup() function, read the value from the analog gyro and use it as a reference value.
5. Read the value from analog gyro and convert it to angular velocity and print.

Code usage

Float and double: float reference_Value=0;  double angularVelocity;

"Float" is a floating-point data type. The FLOAT data type is used to store single-precision
floating-point numbers or double-precision floating-point numbers. Single-precision values of
floating-point types have 4 bytes. "Double" (double precision floating point) is a data type used by
computers. Rather than a single-precision floating-point number (float), a double (double-precision
floating-point number) uses 64 bits (8 bytes) to store a floating-point number.

Reference value: reference_Value = sum/1000.0;

To obtain the reference value is the reason why we need to calibrate the analog gyro in beginning. We
use for() statement to get the analog gyro data 1000 time in 2 seconds and then get the average of
the value as a reference value. Therefore, within 2 seconds after uploading the program, you should
not move the sensor because the sensor is being calibrated.

Lesson 17 — Use of Bluetooth

Introduction

Crowtail- Bluetooth Low Energy Module HM-13 is an easy
module to use and designed for transparent wireless serial
connection setup. The serial port Bluetooth module is fully
qualified BT Version V4.0 EDR + BLE dual mode with
complete 2.4GHz radio transceiver and baseband.

Bluetooth devices are widely used in our daily life, and they are powerful! Such as Bluetooth function
of your mobile phone, Bluetooth headset, Bluetooth speaker and so on. In this lesson, we will learn
how to use this bluetooth to control the led.

Required Parts

® Arduino Uno/Crowduino Uno x1 ® Crowtail - LED x1
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® Crowtail - Motor Base Shield x1 ® Crowtail - Cable x2
® Crowtail - Bluetooth Low Energy Module x1

Hardware Connection

STEP1: Plug the Crowtail-Motor Base Shield
onto the Arduino or Crowduino board.

STEP2: Connect Crowtail-Bluetooth !
Low Energy Module to D2&D3 port of m e
Crowtail-Motor Base Shield. Connect
Crowtail-LED to D7 port of Crowtail-
Motor Base shield. The complete
connection is as follows.

Open the P17_Use Of Bluetooth with Arduino and upload it. Extract the compressed package named
"HMPCComAssistant_en.rar" and open the serial port assistant software "HMComAssistant.exe" in
the unzipped folder. You will see the software interface as shown below:
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What will you see

Open the serial port assistant software "HMComAssistant.exe" and select the Arduino port and set
baud(115200) for bluetooth, then press “Open Com” and enter the data you want to send to
bluetooth(1 or 0 in our demo code). Finally, press “Send” to send the data to control the LED on and
off. When you enter the data ‘1’ and send it, the LED will light on and receive the prompt “LED ON”.
When you send the data "0", the LED will lights off and receive the prompt "LED OFF".

Code overview

1. Declare the pin of led, and a variable to store the data we send from the serial port.

2. Setup the led as output and initialize the serial monitor and set the baud(115200) that correspond
to our bluetooth.

3. Check if the serial port has received the data from bluetooth. If yes, store the data in the variable
“state”.

4. If data received is “0”, turn LED off.

5. If data received is “1”, turn LED on.

Code usage
Serial baud rate: Serial.begin(115200);

Set the baud for serial monitor correspond to our bluetooth module. “115200” is the default baud rate
for our bluetooth module. If we set the wrong baud for Arduino serial monitor, it may cause
communication failure or garbled communication between Bluetooth and Arduino.

Received data: Serial.available()>0

Determine if the serial monitor has received data. We send the data to Bluetooth, and then Bluetooth
sends the data to the Arduino serial monitor. If we send data, the expression "Serial.available ()> 0" is
true, otherwise it is false.

Read serial data: state = Serial.read();

Function to read data from the serial monitor. Then, we store the data in the variable "state", and we
turn on or off the led based on the value of this variable.

Lesson 18 — ESP8266 web server

Introduction

This is Crowtail- ESP8266 Node MCU, it adds six crowtail interfaces on the board, so you can easily
use this board with other crowtail modules. We intergrate a USB-Serial chip that can upload code.
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It also has auto-reset so no noodling with pins and reset button
pressings. To make it easy to use for portable projects, we added a
connector for 3.7V Lithium polymer batteries and built-in battery
charging. You don't need a battery, it will run just fine straight from the
micro USB connector. But, if you do have a battery, you can take it on
the go, then plug in the USB to recharge. The board will automatically
switch over to USB power when it's available. Comes fully assembled
and tested, with a USB interface that lets you quickly use it with the
Arduino IDE or NodeMCU Lua. (It comes preprogrammed with the Lua
interpreter) We also toss in some header so you can solder it in and plug into a solderless breadboard.
In this lesson, we will learn how to use the wifi function of Crowtail- ESP8266 Node MCU module to
control the LED and buzzer, but actually you can control more other devices you want.

Required Parts

® Crowtail - ESP8266 Node MCU x1 ® Crowtail - Cable x2
® Crowtail - Bright LED x1 ® Micro USB Cable x1
o Crowtail - Buzzer x1

Hardware Connection

STEP1: Connect Crowtail-Bright LED and
Crowtail-Buzzer to D1 and D2 port of
Crowtail-ESP8266 Node MCU.

STEP2: Connect Crowtail-ESP8266 Node
MCU to PC with a micro USB cable. The
complete connection is as follows.
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1. Click the menu “Setting”, choose the ‘Comm Port Settings”, and it'll popup an interface “Serial
Advanced Setting”, you should set the port(The port of my board is 4, but yours may be different,
you can check the port of the board in the port of your computer) for Crowtail-ESP8266 Node MCU
and baud rate there. After correctly set, click the “Connect” option on the top of the menu.
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2. Connect the wireless networks around you. We can click the “Survey” option to see all WIFI can
obtain around you. Then enter the WIFI name and password and click “Set AP” option. Finally, click
“Get IP” option to get the IP for Crowtail-ESP8266 Node MCU.
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string. format ("%-10s",k) print(l.." "..v) end slss print('Try again")
end end)

> IP unavaiable, Waiting...
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||1P unavaiable, Waiting

Config done, IP is 183 168.1.125

3. Click “Upload File...” option, open “P18_ESP8266_Web_Server" folder, then choose “init.lua” and
“webserver.lua” in the “Program” folder for uploading.

What will you see

Copy the IP of Crowtail-ESP8266 Node MCU and open it with browser, you could see the web page
shown below. You can use the button on the web page to control the LED and buzzer:
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192.168.1.125 x °
o

€ - C @ F=£ 1921681125

ESP8266 Web Server

LeD
Buzzer

Use overview

1. Open “LualLoader.exe” software and set port and baud for Crowtail-ESP8266 Node MCU.

2. We can use “luaEditor.exe” software to open .lua file and edit code to control buzzer and LED
through Crowtail-ESP8266 Node MCU. Of course, you can also program and control other electronic
modules.

3. Set WIFI for Crowtail-ESP8266 Node MCU and get it IP.

4. Upload the "webserver.lua" program to Crowtail-ESP8266 Node MCU.

5. Copy the IP and use the browser to web page of Crowtail-ESP8266 Node MCU server.

6. Click the button on the web page to turn LED and buzzer on or off.

Lesson 19 — A naughty robot

Introduction

Can OLED display only strings? Of course not! OLED can also display pictures, just need to simply
convert the picture into a bitmap to display the picture. So in this course, we will learn how to display
pictures on an OLED module. Used in combination with Crowtail-ultrasonic distance sensor and
Micro-Speed Motor, it can create a naughty robot. If nothing stops him in front, he will run endlessly.

Required Parts

® Arduino Uno/Crowduino Uno x1 ® Micro-Speed Motor
® Crowtail - Motor Base Shield x1 ® Crowtail - Cable x2
e Crowtail - OLED x1 e Jumper Wire x4

® Crowtail - Ultrasonic Ranging Sensor x1
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Hardware Connection

STEP1: Plug the Crowtail-Motor Base Shield onto the Arduino or Crowduino board.

STEP2: Connect Crowtail-OLED to A4&A5
port of Crowtail-Motor Base Shield.
Connect Crowtail-Ultrasonic Ranging
Sensor to D2&D3 port of Crowtail-Motor
Base Shield. Connect the two Micro-Speed
Motor to the motor interface of Crotail-
Motor Base Shield. The OUT1 and OUT2
interfaces are connected to the same motor
positive and negative poles, and the OUT3
and OUT4 interfaces are connected to the
same motor positive and negative poles.
Be careful not to connect the motor to the
interval interface, such as OUT1 and
OUT3, otherwise the motor will not work
properly. The complete connection is as
follows.

n o
Open the P19 A Naughty Robot with O
Arduino and upload it. - 4
Note: Because the motor consumes more power, after uploading the code, you need to provide additional
power for the Crowtail-Motor Base Shield (usually connect 9V power supply for the power input port of the

motor base shield) and then turn on the onboard power switch(you don’t have to power Crowduino/Arduino,
because the motor base shield will share the power with Crowduino/Arduino).

What will you see

If there is nothing in front of the ultrasonic ranging sensor, the two micro-speed motors will always run,
and a smiling face will be displayed on the OLED, just like a naughty robot. Put your hand or other
obstacles in front of the ultrasonic ranging sensor, you will stop the two micro-speed motors and an
angry expression will be displayed on the OLED.

Code overview

. Import the 12C, ultrasonic ranging sensor and OLED libraries.

. Create an instance object for ultrasonic ranging sensor and OLED.

. Declare the bitmap of a happy and angry image.

. Declare some variables for the motor pin and ultrasonic ranging sensor.

. Setup all the pins of the motor as output.

. Create functions to control the motor and draw images on OLED.

. Read the value of the distance from the ultrasonic ranging sensor.

. If the distance’s value lower than 10 cm, draw an angry image and make the two motors stop.

. If the distance’s value more than 10 cm, draw a smile image and make the two motors keep running.
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Create instant object: USGLIB_SSD1306_128X64 u8g(U8G_I2C_OPT_NONE);

Before you start using OLED, you need to initialize the OLED object. In fact, you need to tell which
type of OLED is used(SSD1306), what is the pixel(128X64), and what is the type of communication
between Arduino and OLED(U8G_I2C_OPT_NONE ). Therefore, your initialized OLED instance can
be used by you normally.

Bitmap: static const unsigned char happy[] U8G_PROGMEM={} static const
unsigned char angry[] UBG_PROGMEM={}

Declare the bitmap and assign it. This is the U8glib library method. Generally, we will make a
modification to the name, such as happy and angry, and then the content in {} is the font of the image
you generated with the bitmap software. You only need to put The generated font is copied here and
the bitmap can be called in the program to display on the OLED.

Draw a bitmap: u8g.drawXBMP(0,0,128,64,happy); = u8g.drawXBMP
(0,0,128,64,angry);

“u8g.drawXBMP()” is a function of draw bitmap, Its function prototype is: void drawXBMP(u8g_uint_t
X, u8g_uint_ty, u8g_uint_t w, u8g_uint_t h, const u8g_pgm_uint8_t * bitmap), x: the abscissa of the
upper left corner of the bitmap, y: the ordinate of the upper left corner of the bitmap, w: the width of
the bitmap, h: the height of the bitmap, *bitmap: bitmap object.

Here we use this function to draw the two bitmaps happy and angry in the area where the abscissa is
0 pixels, the ordinate is 0 pixels to the abscissa is 128 pixels, and the ordinate is 68 pixels (ie, the
entire OLED screen area).

Lesson 20 — A remote control car

Introduction

If you have a good understanding of our electronic modules, then you must know that our modules
can almost meet all your needs for making your own smart car! It's time to start making our own car!
In this lesson, we will use the infrared remote control method to control the car, and make a simple
remote control car through the infrared emitter and receiver, button, buzzer, motors, LED and so on.
Less gossip, let's start making!

Required Parts

® Arduino Uno/Crowduino Uno x2 ® Crowtail - Buzzer x1
® Crowtail - Motor Base Shield x2 ® Crowtail - Switch x1
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® Crowtail - IR Emitter x1 ® Crowtail - Collision Sensor x1
o ® Crowtail - Cable x7

o Crowtail - Thumb Joystick x1 ® Micro-Speed Motor x2
° °

Crowtail - Bright LED x1

Crowtail - IR Receiver x1

Jumper Wire x4

Hardware Connection

STEP1: Plug the Crowtail-Motor Base Shield onto the Arduino or Crowduino board.

STEP2: Connect Crowtail-Thumb Joystick to A4&A5 port of Crowtail-Motor Base Shield. Connect
Crowtail-IR Emitter, Crowtail-Collision Sensor and Crowtail-Switch to D3, D2 and D5 port of Crowtail-
Motor Base Shield. Open the P20_IR_Emitter_Code inside the P20_A_Remote_Control_Car folder
with Arduino IDE and upload it.

STEP3: Connect Crowtail-IR Receiver, Crowtail-Bright LED and Crowtail-Buzzer to D2, D3 and D4
port of Crowtail-Motor Base Shield. Connect the two Micro-Speed Motor to the motor interface of
Crowtail-Motor Base Shield. The OUT1 and OUT2 interfaces are connected to the same motor
positive and negative poles, and the OUT3 and OUT4 interfaces are connected to the same motor
positive and negative poles. Be careful not to connect the motor to the interval interface, such as
OUT1 and OUT3, otherwise the motor will not work properly. Open the P20_IR_Receiver_Code
inside the P20_A_Remote_Control_Car folder with Arduino IDE and upload it.

Note: Because the motor consumes more power, after uploading the code, you need to provide additional
power for the Crowtail-Motor Base Shield (usually connect 9V power supply for the power input port of the
motor base shield) and then turn on the onboard power switch(you don’t have to power Crowduino/Arduino,
because the motor base shield will share the power with Crowduino/Arduino).

The complete connection is as follows.
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What will you see

Point the infrared transmitter towards the infrared receiver. When you press the collision sensor, the
buzzer will beep and when the collision sensor is released, the buzzer will stop beeping. When you
press the switch, the bright led will light on and when the switch button is pop up, the bright led will
light off. When you push the joystick forward along the y-axis, you will see two micro-speed motors
turn clockwise. When you push the joystick backward along the y-axis, you will see two micro-speed
The motor will rotate counterclockwise. When you release the joystick and the joystick returns to the
middle position, you will see that the two micro-speed motors will stop rotating.

Code overview

IR_Emitter_Code:

1. Import IR library and declare the pin of collision sensor and switch.

2. Declare some variables to store the joystick, collision sensor and switch state.

3. Declare some data we going to send.

4. Setup the collision sensor and switch as output.

5. Create functions to check if the switch and collision sensor are pressed.

6. Send related data according to the actions of collision sensor, switch and joysticks.

IR_Receiver_Code:

1. Import IR library and define the pin of IR receiver, led and buzzer.

2. Declare the pins of the motor pin and array to store the data received.

3. Setup all motor pins as output and initialize the IR receiver.

4. Create some motor working functions to be called when different data is received.
5. According to the received data, the motor working method is called.

6. The motor working functions are called according to the received data.

Code usage

Array: unsigned char LEDJ[] = {15, 70, 70, 20, 60, 5, 1, 0, 0, 0,0};

Create unsigned char array. Its prototype is: Array name[].Arrays are a form of programming that
organizes a set of elements of the same type in an unordered form for ease of processing. Unsigned
char is an unsigned byte type. The size of a char type variable is usually 1 byte and it is an integer.
Here we create seven unsigned char arrays to store the data we want to send.

Switch case statement: switch(variable){case constantExpression1:statement1;break;
case constantExpression2:statement2:break;  default:statement2;break;}

Switch statement is similar to if/else statement, it is a judgment selection code. Its function is to control
the flow of processes. When the quantity expressed by the variable expression matches the constant
in one of the case statements, the statements following the case statement are executed, and the
statements in all subsequent case statements are executed in turn, unless a break; statement is found
out of the switch statement... If the amount of the constant expression does not match the constants
of all case statements, the statements in the default statement are executed.
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