04. Technical documentation (2023-2024-S015-5S023)

Circuit in Tinkercad and its schema

The circuit was designed in Tinkercad, and for the solution of the problem Arduino Nano and continuous Servo motor were used. In addition,

a cable had to be added to make the connection to the computer possible (USB to Mini USB).
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Figure 1. The circuit designed in Tinkercad

Figure 2. Circuit's schema, designed in Tinkercad

Requirements
+ Hardware
o Arduino Nano (where to buy)
= price + 8.20€
o Continuous rotation servo - we used the FS90R servo (where to buy)
= price + 3.10€

o Wheel or arm for the servo (this comes in some of the FS90R packages)


https://techfun.sk/produkt/arduino-nano-precizny-klon/?currency=EUR&gad_source=1&gclid=CjwKCAiAqY6tBhAtEiwAHeRopUJnv3HmXL5QQZPfj-ad8DVPuegLBGBu4iEyxC3z8_suJyoSeql2oxoCyFEQAvD_BwE
https://techfun.sk/produkt/servo-motorcek-sg90/?currency=EUR&gad_source=1&gclid=CjwKCAiAqY6tBhAtEiwAHeRopWmC8vJvOG9HKZ33RWwem2WdLltKOVmWLhz0RT7huQbLR7sfuf0C9RoCPK0QAvD_BwE

= price 0€
o Jumper wires, cables male to female 10-20cm (where to buy)
= price + 2.40€
o Optical mouse - corded or uncorded - we used our own (where to buy)
= price + 2.60€
* Tools
o Suitable sized box - we used 3 mm thick raw HDF board (where to buy)
= price + 6,39 €/ m2
o Small hand saw - we used our own (where to buy)
= price 0€
o Glue gun - we used our own
= price 0€
o Double sided tape
= price 0€
« Software

o Arduino IDE environment (for using Arduino Nano)

In total, the project + would cost 32,69€ if we consider with reserve (+ 10,0€) that someone does not have for example a glue gun or tape.

Code

The code for the motion simulation was written in C++. The code essentially creates a simple random servo motor movement, making the
servo move to a random angle with a random speed, pause for a random duration, and then return to the starting position. The randomness
is introduced using the random() function, and the Servo library is used to control the servo motor.

v Here's a brief overview of what the code does:
1. Itincludes the Servo library, which provides functions to control servo motors.
2. It declares a Servo object named "myservo" and an integer variable "pos" to store the current position of the servo.
3. Itinitializes a long variable "randomAngle" and "randomSpeed" to store randomly generated values.
4. In the setup function, it attaches the servo to pin 2 and initializes the random seed using the analog reading from pin AO.
5. In the loop function, it generates random values for the angle and speed of the servo movement.
6. It then moves the servo from 0 to the randomly generated angle with a delay corresponding to the randomly generated speed.

7. After reaching the random angle, it introduces a delay and then moves the servo back to 0 position with a similar delay.

1 #include <Servo.h>

2

3 Servo myservo; // A Servo object named "myservo" to control the servo motor

4 int pos = 0; // Variable to store the current position of the servo

5

6 long randomAngle; // Variable to store randomly generated angle

7 long randomSpeed; // Variable to store randomly generated speed

8

9 void setup() {

10 myservo.attach(2); // Attach the servo to pin 2

11 randomSeed(analogRead(AQ)); // Initialize the random seed using analog reading from pin AQ@
12 3}

s

14 void loop() {

15 randomAngle = random(@, 181); // Generate a random angle between 0 and 180 degrees

16 randomSpeed = random(2, 20); // Generate a random speed between 2 and 19 (milliseconds)
17

18 // Move the servo from 0@ to the randomly generated angle



https://techfun.sk/produkt/kabliky-40-kusov-20-cm-m-f/?currency=EUR&gad_source=1&gclid=CjwKCAiAqY6tBhAtEiwAHeRopbUk6NPthzHgmBCoHgYNZ_1xNSa3r4xSJvXemgAn1lAE6kDw0AnpmBoCYH4QAvD_BwE
https://www.furbify.sk/mys-hp-usb-optical-2-button-wired-scroll-mouse-1460136?gad_source=1&gclid=CjwKCAiAqY6tBhAtEiwAHeRopfdv4k43kVdS-rJYD9fwAA8B5zO3sM1BmfNhSRW4It80paqE80PzTxoCE-cQAvD_BwE
https://www.obi.sk/podkladove-dosky/hdf-surova-doska-kronospan-hrubka-3-mm-metraz/p/5187836
https://www.obi.sk/pily-a-pilniky/ellix-pila-ramova-530-mm/p/3210341
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for (pos = 0; pos <= randomAngle; pos += 1) {

myservo.write(pos);

delay(randomSpeed);

// Set the servo position

// Introduce a delay based on the randomly generated speed

delay(random(500, 2000)); // Introduce a random pause between movements (500 to 2000 milliseconds)

// Move the servo back from the randomly generated angle to 0

for (pos = randomAngle; pos >= 0; pos -= 1) {

myservo.write(pos);

delay(randomSpeed);

// Set the servo position

// Introduce a delay based on the randomly generated speed



