JlogaTok A

Koa nporpamu

import tkinter as tk

import numpy as np

import matplotlib.pyplot as plt

from mpl_toolkits.mplot3d import Axes3D

# [lapamerpu MaHiyssiTopa

11 =30
2 =25
I3 =25

# Macwu naHox (B Kr)

ml=1.0
m2 =0.8
m3 =0.6

# [louaTKOBI1 KyTH IOBOPOTY (B rpasycax)
thetal = 0
theta2 = 0
theta3 = 0

phi =0 # KyT 151 BepTUKaIBHOTO MiAHOMY

# IlouaTkoB1 KOOPAUHATH
X=11+12+1I3

y=0

z=0
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# OyHKIS 00YUCIIEHHS KOOPIUHAT 32 HOBUMHU KyTaMU
def calculate_coordinates():
global x, y, z
X = (11 * np.cos(np.radians(thetal)) +
I2 * np.cos(np.radians(thetal + theta2)) +
I3 * np.cos(np.radians(thetal + theta2
np.cos(np.radians(phi))
y = (I1 * np.sin(np.radians(thetal)) +
I2 * np.sin(np.radians(thetal + theta2)) +
I3 * npsin(np.radians(thetal +  theta2
np.cos(np.radians(phi))
z = (11 * np.cos(np.radians(thetal)) +
I2 * np.cos(np.radians(thetal + theta2)) +
I3 * np.cos(np.radians(thetal +  theta2
np.sin(np.radians(phi))

# OyHKIS pO3paxyHKy KIHETUIHOT eHepTii
def calculate kinetic_energy():

omegal = np.radians(thetal)

omega2 = np.radians(theta2)

omega3 = np.radians(theta3)

kel =0.5*ml* (I1 * omegal)**2
ke2 = 0.5* m2 * (I2 * omega2)**2
ke3 = 0.5* m3 * (I3 * omega3)**2

return kel, ke2, ke3

# OyHKILIIST OHOBJIEHHS rpadiKy
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theta3)))

theta3)))
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def update_plot():
fig = plt.figure()
ax = fig.add_subplot(111, projection="'3d")
ax.set_xlim(-80, 80)
ax.set_ylim(-80, 80)
ax.set_zlim(-80, 80)
ax.plot([0, 11 * np.cos(np.radians(thetal)) * np.cos(np.radians(phi))],
[0, 11 * np.sin(np.radians(thetal)) * np.cos(np.radians(phi))],
[0, 11 * np.sin(np.radians(phi))], color="r', marker="'0")
ax.plot([IL * np.cos(np.radians(thetal)) * np.cos(np.radians(phi)),
(I1 * np.cos(np.radians(thetal)) + 12 * np.cos(np.radians(thetal +
theta2))) * np.cos(np.radians(phi))],
[11 * np.sin(np.radians(thetal)) * np.cos(np.radians(phi)),
(11 * np.sin(np.radians(thetal)) + 12 * np.sin(np.radians(thetal +
theta2))) * np.cos(np.radians(phi))],
[11 * np.sin(np.radians(phi)),
(I1 * np.sin(np.radians(phi)) + 12 * np.sin(np.radians(phi)))],
color='g', marker='0")
ax.plot([(I1 * np.cos(np.radians(thetal)) + I2 * np.cos(np.radians(thetal +
theta2))) * np.cos(np.radians(phi)),
(I1 * np.cos(np.radians(thetal)) + 12 * np.cos(np.radians(thetal +
theta2)) + I3 * np.cos(np.radians(thetal + theta2 + theta3))) *
np.cos(np.radians(phi))],

+

[(I2 * np.sin(np.radians(thetal)) + 2 * np.sin(np.radians(thetal
theta2))) * np.cos(np.radians(phi)),

+

(I1 * np.sin(np.radians(thetal)) + 12 * np.sin(np.radians(thetal
theta2)) + 13 * np.sin(np.radians(thetal + theta2 + thetald))) *
np.cos(np.radians(phi))],

[(I1 * np.sin(np.radians(phi)) + 12 * np.sin(np.radians(phi))),
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(11 * np.sin(np.radians(phi)) + 12 * np.sin(np.radians(phi)) + I3 *
np.sin(np.radians(phi)))], color="b', marker='0")
ax.scatter([x], [y], [z], color="black’, marker="0", label="End effector")
ax.legend()
plt.show()

# OyHKIS 17151 3MIHU KYTIB TIOBOPOTY
def change_angles(theta_num, angle_change):
global thetal, theta2, theta3, phi
if theta num == 1:
thetal +=angle_change
elif theta num ==2:
theta2 +=angle_change
elif theta_num ==3:
theta3 +=angle_change
elif theta_num ==4:
phi +=angle_change
calculate_coordinates()
update_coordinates()
update_kinetic_energy()
update plot()

# OyHKILISA 151 OHOBJICHHS KOOPAMHAT B HTep erici
def update_coordinates():

coordinates label.config(text=f"Tlorouni = kKoopAWHATH  3aXBaTHOTO

npucTporo: x = {x:.2f}, y = {y:.2f}, z= {z:.2f}")

# OyHKIS 17151 OHOBJICHHS KIHETUYHO1 €HepTii B iHTepdeiici

def update_kinetic_energy():
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kel, ke2, ke3 = calculate kinetic_energy()

Kinetic_energy label.config(text="Kinernuna enepris maHok: KEl =
{kel:.2f} Jx, KE2 = {ke2:2f} JIxk, KE3 = {ke3:2f} JIx")

# CtBopennst GUI
root = tk. Tk()

root.title(" YrpaBmiHHS TpUIaHKOBUM MaHITyIsITOpOM')

# OyHKI 1151 3MIHA KYTIB 32 JJOTIOMOTO0 KHOTIOK
def buttonl pressed():
change_angles(1, 10)

def button2_pressed():
change_angles(1, -10)

def button3_pressed():
change_angles(2, 10)

def button4_pressed():
change_angles(2, -10)

def button5_pressed():
change_angles(3, 10)

def button6_pressed():
change_angles(3, -10)

def button7_pressed():
change_angles(4, 10)



def button8 pressed():
change_angles(4, -10)

# KHonku ynpaBiiHHS

buttonl = tk.Button(root,
command=buttonl pressed)

buttonl.pack()

button2 = tk.Button(root,

command=Dbutton2_pressed)
button2.pack()

button3 = tk.Button(root,
command=button3_pressed)
button3.pack()

button4 = tk.Button(root,
command=Dbutton4 pressed)
button4.pack()

button5 = tk.Button(root,
command=button5_pressed)
button5.pack()

button6 = tk.Button(root,
command=button6_pressed)
button6.pack()

text=""30UIbIIUTH

text=""3MEHIINTH

text=""30UIbIIUTH

text=""3MeHIINTH

text=""30UIbIIUTH

text=""3MeHIINTH

KyT

KyT

KyT

KyT

KyT

KyT
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"
1",

"
1",

"
2",

"
2",

"
3",

"
3",

button7 = tk.Button(root, text="Iliqustu (Z)", command=button7 pressed)
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button?.pack()

button8 = tk.Button(root, text="Omnyctutu (Z)", command=button8 pressed)

button8.pack()

# MiTka 17151 BUBSICHHS KOOPIUHAT

coordinates label = tk.Label(root, text=f"[loTouHi KOOpAMHATH 3aXBaTHOTO
npucTporo: x = {x:.2f}, y = {y:.2f}, z= {z:.2f}")

coordinates_label.pack()

# MiTka 17151 BUBEI€HHS KIHETUYHOT €Heprii

kinetic_energy label = tk.Label(root, text="Kinetnuna enepris maHok: KE1
=0.00 Hx, KE2 = 0.00 dx, KE3 = 0.00 Jx")

kinetic_energy _label.pack()

# IlouaTkoB1 KOOPAWHATH MAHITYJIATOPA
calculate_coordinates()
update_coordinates()
update_Kkinetic_energy()

update plot()

root.mainloop()



JIOJIATOK B

JleMOoHCTpauiitH1il MaTepialn
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