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 - Abstract -

Electronic speed Bump aims to decrease speed bumps in traffic by lowering or
raising them as needed. By using linear motor we can control the bumps and raise
them at peak hours time or at the time students go out/in from school. This will
give opportunity to decrease non needed speed bumps.

 - Description -

 - Background Of The Invention

An speed bump move with mechanism to have the ability to be lowered or high-
ered via control system. Also it includes AI system to detect any jam, and send
signals to lower or higher the bump.

 - Description Of Invention

A deep and multiple control system to raise a speed bump up or move it down.
the mechanism of the road built help in achieving the bump arch shape and
give the chance to have smart, and electronic speed bump.

A deep and multiple control system to raise a speed bump up or move it down.
the mechanism of the road built help in achieving the bump arch shape and
give the chance to have smart, and electronic speed bump.



 - Description Of Drawings 

 shape 1 is about Applying a real-life prototype of a speed bump with the
introduction of a linear motor

 shape 2 is about A preliminary 3d model of the parts required to build the
speed bump and its mechanics to make it work smoothly

 shape 3 is about A 3d model that specifically explains how the mechan-
ics of raising and lowering the speed bump work

 shape 4 is about The electrical circuit for the motors, lights used and all
Electronic parts

 shape 5 is about Follow the electrical circuit

 - Detailed Description

At first, Electronic speed bumps will solve major problems that we face in our
daily lives. They can move the bump up and down as needed, allowing us to
enhance traffic. By using a linear motor, we can direct the bump either up or
down. Also, adding LEDs around the bump will give a clear visual for drivers to
note the bump. It can move by schedules or by controlling it with a keypad and
LCD display, and while the bump moving, the LED will change continuously to
note the traffic that the bump state is changing. Of course, the controlling de-
vices are protected by password to prevent manipulating them. The electric
circuit is designed by Arduino Board, which all of the parts connected to it,
send the codes to the other parts so the bump works without any issues. The
Arduino board works on 5Volt, but the linear motor needs 12 volts to work, so
adding an external H-Bridge to send enough power to both the board and mo-
tor. The mechanism of the design allows the bump to move up or down. Since
the roadblocks above the bump are shuttered into pieces this will allow push-
ing the bump up while keeping its curve. The linear motor pushes arches to-
ward the bump so it can be raised and shaped as a bump, and when the mo-
tor goes down the base will prevent the road from falling and the shape will be
straight.

Drawings are on page 4*



 - The protection elements -

1. The mechanics of raising and lowering the speed bump are the basis of
this invention and must be considered in the first place.

2. Tracking techniques (artificial intelligence) related to the speed bump.
3. The possibility of full manual remote control of all the properties of the

bump.
4. The mechanism for controlling the height of the bump

 - Graphics -

 - Shape 1 -



 - Shape 2 -

 - Shape 3 -



 - Shape 4 -

 - Shape 5 -
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 - Code -

#include <Wire.h>
#include "RTClib.h"
#include <LiquidCrystal_I2C.h>
#include <Keypad.h>

// Objects and constants
RTC_DS3231 rtc;
char daysOfTheWeek[7][12] = {"Sunday", "Monday", "Tuesday", "Wednesday", "Thursday", "Friday", "Satur-
day"};
LiquidCrystal_I2C lcd(0x27, 16, 2);

int last_color;
const int red = 9;
const int blue = A3;
const int green = 8;
const int ENA_PIN = A0;
const int IN1_PIN = A1;
const int IN2_PIN = A2;

const byte ROWS = 4;
const byte COLS = 4;
char keys[ROWS][COLS] = {
    {'1', '2', '3', 'A'},
    {'4', '5', '6', 'B'},
    {'7', '8', '9', 'C'},
    {'*', '0', '#', 'D'}
};

byte rowPins[ROWS] = {7, 6, 5, 4};
byte colPins[COLS] = {3, 2, 1, 0};

Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS);

String inputPassword = "";
const String correctPassword = "1234";
char selectedAction = '0';
char selectedColor = '0';

struct Schedule {
    int hour;
    int minute;
    bool turnOn;
};

Schedule schedules[10];
int scheduleCount = 0;



void setup() {
    lcd.init();
    lcd.backlight();
    lcd.setCursor(0, 0);
    lcd.print("Hello!");
    delay(10);

    pinMode(red, OUTPUT);
    pinMode(blue, OUTPUT);
    pinMode(green, OUTPUT);
    pinMode(ENA_PIN, OUTPUT);
    pinMode(IN1_PIN, OUTPUT);
    pinMode(IN2_PIN, OUTPUT);

    digitalWrite(ENA_PIN, HIGH);
    digitalWrite(red, HIGH);
    last_color = 1;

    if (!rtc.begin()) {
        lcd.clear();
        lcd.print("RTC Error!");
        while (1);
    }
    rtc.adjust(DateTime(F(__DATE__), F(__TIME__)));

}

void loop() {
    DateTime now = rtc.now();
    checkSchedules(now.hour(), now.minute(), now.second());

    char key = keypad.getKey();
    if (key) {
        if (key == 'A' || key == 'B' || key == 'C' || key == 'D') {
            selectedAction = key;

            if (selectedAction == 'C') {
                lcd.clear();
                lcd.print("1)Red 2)Green");
                lcd.setCursor(0, 1);
                lcd.print("     3)Blue");

                while (true) {
                    key = keypad.getKey();
                    if (key == '1' || key == '2' || key == '3') {
                        selectedColor = key;
                        break;
                    }
                }
            }
            else {
                delay(1);
            }



            if (selectedAction) {
                lcd.clear();
                lcd.print("Enter Password:");
                inputPassword = "";

                while (true) {
                    key = keypad.getKey();
                    if (key) {
                        if (key == '*') {
                            checkPassword();
                            break;
                        }
                        else if (key == '#') {
                            if (inputPassword.length() > 0) {
                                inputPassword.remove(inputPassword.length() - 1);
                                lcd.setCursor(0, 1);
                                lcd.print(" ");
                                lcd.setCursor(0, 1);
                                lcd.print(inputPassword);
                            }
                        }
                        else {
                            inputPassword += key;
                            lcd.setCursor(0, 1);
                            lcd.print(inputPassword);
                        }
                    }
                }
            }
        }
        else {
            lcd.clear();
            lcd.print("Invalid Option");
            delay(1000);
            lcd.clear();
            lcd.print("Hello");
        }
    }
}

void checkPassword() {
    if (inputPassword == correctPassword) {
        executeAction();
    }
    else {
        lcd.clear();
        lcd.print("Wrong Password");
        delay(2000);
        lcd.clear();
        lcd.print("Hello");
    }
}



void executeAction() {
    lcd.clear();
    if (selectedAction == 'A') {
        turnMotorsOn();
    }
    else if (selectedAction == 'B') {
        turnMotorsOff();
    }
    else if (selectedAction == 'C') {
        changeLedColor();
    }
    else if (selectedAction == 'D') {
        if (scheduleCount < 10) {
            addSchedule();
        }
        else {
            lcd.clear();
            lcd.print("Max 10 Schedules");
            delay(2000);
            lcd.clear();
            lcd.print("Hello");
        }
    }

    selectedAction = '0';
    selectedColor = '0';
    lcd.clear();
    lcd.print("Hello");
}

void turnMotorsOn() {
    digitalWrite(IN1_PIN, HIGH);
    digitalWrite(IN2_PIN, LOW);

    lcd.print("Motors ON");
    digitalWrite(red, LOW);
    digitalWrite(green, LOW);
    digitalWrite(blue, LOW);

    for (int i = 0; i < 2; i++) {
        digitalWrite(red, HIGH);
        digitalWrite(green, HIGH);
        digitalWrite(blue, LOW);
        delay(500);

        digitalWrite(red, LOW);
        digitalWrite(green, LOW);
        digitalWrite(blue, LOW);
        delay(500);
    }



    if (last_color == 1) {
        digitalWrite(red, HIGH);
        digitalWrite(green, LOW);
        digitalWrite(blue, LOW);
    }
    else if (last_color == 2) {
        digitalWrite(red, LOW);
        digitalWrite(green, HIGH);
        digitalWrite(blue, LOW);
    }
    else if (last_color == 3) {
        digitalWrite(red, LOW);
        digitalWrite(green, LOW);
        digitalWrite(blue, HIGH);
    }

    delay(2000);
    lcd.clear();
    lcd.print("Hello");
}

void turnMotorsOff() {
    digitalWrite(IN1_PIN, LOW);
    digitalWrite(IN2_PIN, HIGH);

    lcd.print("Motors OFF");
    digitalWrite(red, LOW);
    digitalWrite(green, LOW);
    digitalWrite(blue, LOW);

    for (int i = 0; i < 2; i++) {
        digitalWrite(red, HIGH);
        digitalWrite(green, HIGH);
        digitalWrite(blue, LOW);
        delay(500);

        digitalWrite(red, LOW);
        digitalWrite(green, LOW);
        digitalWrite(blue, LOW);
        delay(500);
    }
    digitalWrite(IN1_PIN, LOW);
    digitalWrite(IN2_PIN, LOW);
    if (last_color == 1) {
        digitalWrite(red, HIGH);
        digitalWrite(green, LOW);
        digitalWrite(blue, LOW);
    }
    else if (last_color == 2) {
        digitalWrite(red, LOW);
        digitalWrite(green, HIGH);
        digitalWrite(blue, LOW);
    }



    else if (last_color == 3) {
        digitalWrite(red, LOW);
        digitalWrite(green, LOW);
        digitalWrite(blue, HIGH);
    }

    delay(2000);
    lcd.clear();
    lcd.print("Hello");
}

void changeLedColor() {
    lcd.clear();
    lcd.print("Changing Color:");

    if (selectedColor == '1') {
        digitalWrite(red, HIGH);
        digitalWrite(green, LOW);
        digitalWrite(blue, LOW);
        lcd.setCursor(0, 1);
        lcd.print("Red");
        last_color = 1;
    }
    else if (selectedColor == '2') {
        digitalWrite(red, LOW);
        digitalWrite(green, HIGH);
        digitalWrite(blue, LOW);
        lcd.setCursor(0, 1);
        lcd.print("Green");
        last_color = 2;
    }
    else if (selectedColor == '3') {
        digitalWrite(red, LOW);
        digitalWrite(green, LOW);
        digitalWrite(blue, HIGH);
        lcd.setCursor(0, 1);
        lcd.print("Blue");
        last_color = 3;
    }

    delay(2000);
}

void addSchedule() {
    lcd.clear();
    lcd.print("Set Hour:");
    int hour = getTimeInput();

    lcd.clear();
    lcd.print("Set Minute:");
    int minute = getTimeInput();



    lcd.clear();
    lcd.print("Set Action:");
    lcd.setCursor(1, 1);
    lcd.print("1) Up 2) Down");

    char key = '0';
    bool turnOn = false;

    while (key != '1' && key != '2') {
        key = keypad.getKey();
        if (key == '1') {
            turnOn = true;
        }
        else if (key == '2') {
            turnOn = false;
        }
    }

    schedules[scheduleCount].hour = hour;
    schedules[scheduleCount].minute = minute;
    schedules[scheduleCount].turnOn = turnOn;
    scheduleCount++;

    lcd.clear();
    lcd.print("Schedule Added");
    delay(2000);
    lcd.clear();
    lcd.print("Hello");
}

int getTimeInput() {
    String timeInput = "";
    lcd.setCursor(0, 1);

    while (true) {
        char key = keypad.getKey();
        if (key >= '0' && key <= '9') {
            timeInput += key;
            lcd.print(key);
        }
        else if (key == '*') {
            break;
        }
        else if (key == '#') {
            if (timeInput.length() > 0) {
                timeInput.remove(timeInput.length() - 1);
                lcd.setCursor(0, 1);
                lcd.print(" ");
                lcd.setCursor(0, 1);
                lcd.print(timeInput);
            }
        }
    }

    return timeInput.toInt();
}



void checkSchedules(int currentHour, int currentMinute, int currentSecond) {
    for (int i = 0; i < scheduleCount; i++) {
        if (schedules[i].hour == currentHour && schedules[i].minute == currentMinute && currentSecond
== 0) {
            if (schedules[i].turnOn) {
                turnMotorsOn();
                delay(1);
            }
            else {
                turnMotorsOff();
                delay(1);
            }
        }
    }
}
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 - Cost Analysis -

Prototype Real-Life
Motors

Lights

Material

Work

Electronics

50$

5$

70$

0$

120$

Motors

Lights

Material

Work

Electronics

2000$/motor

10-20$/light

4$/3.3kg

200$

160$

Total 245$
Needs for 2
way road

2 Motors -
10 light ap-
prox. - 3500
kg steel ap-
prox

Needs for 3
way road

3 motors - 15
light approx.
- 5500 kg
steel approx.

Total for 2
way road

Total for 3
way road

8750$
approx.

13250$
approx.
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 - Is this high price?

Actually its not high price because, the target audience are
governments, and they pay till 6000$ for side walks for 350
sqr feet and 2000-4000$ for street lights. At the road we
can find hundreds of lights which will cost more than the
Electronic Speed Bump. Off course the bumps doesn't ex-
ist as high as lights or side walks, so it will be suitable price
and it will gain high profits in a short time.

 - Data Analysis -



There are over 42,000 speed bump at UK, and at the
same time there are 32163 school at UK. So, if each
school had 1 bump at least then 32163 Electronic
Speed Bump are needed at UK to enhance traffic.
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