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Radar Screen Visualisation for HC-SR@4

Sends sensor readings for every degree moved by the servo
values sent to serial port to be picked up by Processing
*/

#include <NewPing.h>
#include <Servo.h>

#define TRIGGER_PIN 2 // Arduino pin 2 tied to trigger pin on the ultrasonic sensor.
#define ECHO_PIN 3 // Arduino pin 3 tied to echo pin on the ultrasonic sensor.

#define MAX_DISTANCE 150 // Maximum distance we want to ping for (in centimeters).

sensor distance is rated at 400-500cm.
#define SERVO_PWM_PIN 9 //set servo to Arduino's pin 9

// means -angle .. angle
#define ANGLE_BOUNDS 80
#define ANGLE_STEP 1

int angle = 0;
// direction of servo movement
// -1 = back, 1 = forward

int dir = 1;

Servo myservo;
NewPing sonar(TRIGGER_PIN, ECHO_PIN, MAX_DISTANCE);

void setup() {
Serial.begin(9600); // initialize the serial port:

myservo.attach(SERVO_PWM_PIN); //set servo to Arduino's pin 9
}

void loop() {

delay(50);

// we must renormalize to positive values, because angle is from —ANGLE_BOUNDS ..

ANGLE_BOUNDS
// and servo value must be positive
myservo.write(angle + ANGLE_BOUNDS);

// read distance from sensor and send to serial
getDistanceAndSend2Serial(angle);

// calculate angle

if (angle >= ANGLE_BOUNDS || angle <= —-ANGLE_BOUNDS) {
dir = -dir;

}

angle += (dir * ANGLE_STEP);

int getDistanceAndSend2Serial(int angle) {

Maximum



52 int cm = sonar.ping_cm();
53 Serial.print(angle, DEC);
54  Serial.print(",");

55 Serial.println(cm, DEC);

56
57 }
HERL R AR
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from tkinter import *

=
[EEY

from tkinter import filedialog
from tkinter import messagebox
from constants import x

=
w N

14 from serial_utils import find_serial_port, get_platform_name

15 import serial

16

17

18

19 # Convert coordinate of sphere from (x_center, y_center, radius) to (x@, y@, x1, yl) form
20 def center_to_xxyy(x_center: int, y_center: int, radius: int) —> (int, int , int, int):
21 return (

22 x_center - radius,

23 y_center - radius,

24 x_center + radius,

25 y_center + radius

26 )

27

28

29 # A very c-flavor getdata.

30 def getdata(data: list) —> bool:

31 tokens = serial.readline().decode('utf-8').split(',")
32

33 if len(tokens) ==

34 data.append(int(tokens[@]))

35 data.append(int(tokens[1].rstrip()))
36 return True

37 else:

38 return False

39

40

41

42 all_fans = {}



43 indicator = None

44

45 def draw_radar_fan(radar_map: Canvas, angle: int, distance: int) —> None:

46 global indicator

47 if str(angle) in all_fans:

48 radar_map.delete(all_fans[str(angle)])

49 if indicator:

50 radar_map.delete(indicator)

51

52 fan_coordinate = center_to_xxyy/(

53 x_center=RADAR_CHART_CENTER_X,

54 y_center=RADAR_CHART_CENTER_Y,

55 radius=RADAR_CHART_RADIUS * distance / MAX_DETECT_DISTANCE

56 )

57

58 indicator_coordinate = center_to_xxyy/(

59 x_center=RADAR_CHART_CENTER_X,

60 y_center=RADAR_CHART_CENTER_Y,

61 radius=RADAR_CHART_RADIUS

62 )

63

64 if distance ==

65 fan = radar_map.create_arc(xindicator_coordinate, start=angle+90, extent=1,
fill='blue', tags=str(angle))

66 else:

67 fan = radar_map.create_arc(xfan_coordinate, start=angle+90, extent=1, fill='red',
tags=str(angle))

68

69 indicator = radar_map.create_arc(xindicator_coordinate, start=angle+90, extent=0,
tags="'indicator"')

70 all_fans[str(angle)] =fan

71

72

73 def getdata_redraw_loop(root: Tk, radar_map: Canvas) -> None:

74 data = []

75 if getdata(data):

76 angle, distance = data

77 print(angle, ' ', distance)

78

79 draw_radar_fan(radar_map, angle, distance)

80 radar_map.pack()

81

82 root.after(50, getdata_redraw_loop, root, radar_map)

83

84

85

86 def create_radar_map(root: Tk) —> Canvas:

87 canvas = Canvas(master=root, width=CANVAS_WIDTH, height=CANVAS_HEIGHT)

88 ringl_coordinate = center_to_xxyy(

89 Xx_center=RADAR_CHART_CENTER_X,

90 y_center=RADAR_CHART_CENTER_Y,
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radius=RADAR_CHART_RADIUS

)

ring2_coordinate = center_to_xxyy(
x_center=RADAR_CHART_CENTER_X,
y_center=RADAR_CHART_CENTER_Y,
radius=RADAR_CHART_RADIUS * 2 / 3

)

ring3_coordinate = center_to_xxyy/(
x_center=RADAR_CHART_CENTER_X,
y_center=RADAR_CHART_CENTER_Y,
radius=RADAR_CHART_RADIUS / 3

canvas.create_arc(*ringl_coordinate, start=0, extent=180, tags='ringl')
canvas.create_arc(xring2_coordinate, start=0, extent=180, tags='ring2')
canvas.create_arc(xring3_coordinate, start=0, extent=180, tags='ring3')

return canvas

root = Tk()

root.geometry(str(DEFAULT_WINDOW_WIDTH) + 'x' + str(DEFAULT_WINDOW_HEIGHT))
root.title (WINDOW_TITLE_STRING)
root.iconbitmap('icons/pypad.ico')

radar_map = create_radar_map(root)
radar_map.pack()

port = find_serial_port(get_platform_name()) [0@]
serial = serial.Serial(port, 9600, timeout=0.06)

root.after(50, getdata_redraw_loop, root, radar_map)
root.mainloop()

# Finish
print("Finish!")
serial.close()
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10 import pathlib

11 import serial

12 import platform

13 from glob import glob

14 from time import sleep

15

16 # Return 0S type.

17 # eg: 'Linux', 'Darwin', 'Java', 'Windows'
18 def get_platform_name():

19 return platform.system()
20

21 darwin_serial_patterns = [
22 '/dev/tty.usbmodemx',
23 '/dev/tty.usbserialx'
24 1

25

26 linux_serial_patterns = [
27 ' /dev/ttyUSBx',

28 '/dev/ttyACMx'

29 1]

30

31 # Return absolute dir of all possible serial ports.
32 def find_serial_port(platform_name='Darwin'):

33 if platform_name == 'Darwin':

34 possible_port = []

35 for pattern in darwin_serial_patterns:

36 possible_port.extend(glob(pattern))

37 return possible_port

38 elif platform_name == 'Linux':

39 possible_port = []

40 for pattern in linux_serial_patterns:

41 possible_port.extend(glob(pattern))

42 return possible_port

43 # TODO: Add Windows® support.

44 else:

45 raise Exception( 'Platform \'{}\' is not supported by this function, please find
serial port by yourself.'.format(platform_name) )

46

47

48 # For test.
49 def print_output():

50 serial_port = find_serial_port(platform_name=get_platform_name())[0]
51 print(serial_port)

52 with serial.Serial(serial_port, 9600, timeout=1) as ser:

53 while True:

54 line = ser.readline()

55 if line:

56 print(line)

57 sleep(0.05)

58

59
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def main():
print_output()

if __name__ == '__main__"':
main()
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DEFAULT_WINDOW_WIDTH = 800
DEFAULT_WINDOW_HEIGHT = 500

CANVAS_WIDTH = DEFAULT_WINDOW_WIDTH
CANVAS_HEIGHT = DEFAULT_WINDOW_HEIGHT

RADAR_CHART_BORDER_WIDTH = 10

RADAR_CHART_RADIUS = CANVAS_WIDTH / 2 — RADAR_CHART_BORDER_WIDTH
RADAR_CHART_CENTER_X = RADAR_CHART_BORDER_WIDTH + RADAR_CHART_RADIUS
RADAR_CHART_CENTER_Y = RADAR_CHART_BORDER_WIDTH + RADAR_CHART_RADIUS

DEFAULT_DATA_LIMIT = 10000

# Parameters about Sonars
MAX_DETECT_DISTANCE = 150 # in cm.

# Strings
WINDOW_TITLE_STRING = 'My Sonar'



