TIOJATOK A
JICTHHT KOJIY

Kon nHaBenenuii B 1oAaTKy 1 B poOOTI MOXYTh MaTH pOo301’KHOCTI, TaK sIK poboTa
KOMEHTYBAaJIaCh B IPOIleCi 11 po3po0KH, a miciisi BOHA MOTJIa BUI03MIHIOBATHCh, 1 HE BCi 3MiHU B

MaiOyTHbOMY KOMEHTYBAJUCh.
[Mocunanus Ha github i3 K010M 3aCTOCYHKY, Ta 3 JOMOMIXHHAM KOJIOM JIJIs LTFOCTpalliit
po6oTH iHImUX anropuT™MiB(mamnka ‘mMidpoint’) MojkHa 3HAKTH Ha PEMO3UTOPIT 38 MOCHIAHHSIM:

https://github.com/Artem1k/Landscapes
Tonosuwmii daitn ‘tk_gui.py’:

terrain *
visualize_3d_terrain
tkinter as tk
tkinter ttk
matplotlib.backends.backend_tkagg FigureCanvasTkAgg, NavigationToolbar2Tk

MAX_VAL =

quit_me():
export_plot(out_terrain.updated_terrain)
window.quit()
window.destroy()

new_terrain():
out_terrain
out_terrain = Terrain(MAX_VAL)
out_terrain.change_size(size)
visualize_first_terrain_3d(out_terrain =button_var.get =canvas =button_animation_var.get())

toggle_button(var, but, txt):
var.get():

var.set( )
but.config(text=f"{txt}
update_terrain( )

var.set( )
but.config(text=f"{txt}
update_terrain( )

update_terrain_smoothness(var):

out_terrain.set_smoothness(smoothness_slider.get())
update_terrain( )

update_terrain(var):
var = button_var.get()
ani_var = button_animation_var.get()
new_size = int(size_slider.get())
out_terrain.change_size( =new_size)
visualize_terrain_3d(out_terrain.updated_terrain =var =canvas =ani_var)

update size label(value):



https://github.com/Artem1k/Landscapes

sizer = 2 ** int( value))
size_label_value.config(text=f'{ {sizer} {sizer} {(sizer + 1) ** 2})

update_smoothness_label(value):
smoothness_label_value.config(texi=

size =

smoothness =

out_terrain = Terrain(MAX_VAL)
out_terrain.change_size(size)

window = tk.Tk()
window.title(
window.protocol(
window.geometry(

i (4):
window.grid_columnconfigure(i
window.grid_rowconfigure(
window.grid_rowconfigure(
window.grid_rowconfigure(

[ |
— —
N

size_label = ttk.Label(window )

size_label.grid(row= =0)

size_slider = ttk.Scale(window = =MAX_VAL =size =tk. HORIZONTAL
= value: [update_terrain(value), update_size_label(value)])

size_slider.grid(row= = = )

size_label_value = ttk. Label(vvmdovv)
size_label_value.grid(row= =2)

update_size label(size_slider.get())

smoothness_label = ttk.Label(window
smoothness_label.grid(row= )
smoothness_slider = ttk.Scale(window = = =smoothness =tk. HORIZONTAL
= value: [update_terrain_smoothness(value), update_smoothness_label(value)])
smoothness_slider.grid(row= = = )

smoothness_label value = ttk. Label(vvmdovv)
smoothness_label value.grid(row= =)

update_smoothness_label(smoothness_slider.get())

new_button = ttk. Button(wmdow =new_terrain)
new_button.grid(row= =

button_var = tk.BooleanVar()
button = tk. Button(wmdow : toggle_button(button_var, button
button.grid(row= =

canvas = FigureCanvasTkAgg(figure =window)
canvas.get_tk_widget().grid(row= =

toolbarFrame = tk.Frame( =window)




toolbarFrame.grid(row= = = )
toolbar = NavigationToolbar2Tk(canvas, toolbarFrame)
toolbar.update()

toolbar.pack(side=tk.LEFT)

button_animation_var = tk.BooleanVar( = )
button_animation = tk.Button(window =

= : toggle_button(button_animation_var, button_animation
button_animation.grid(row= = = )

visualize first_terrain_3d( =out_terrain =canvas

window.mainloop

daiin aug redepauii Jragamadrty, 30epirasdsa Ta MaHinyiuii ‘terrain.py’:
Y, y

numpy random
copy

GenerateTerrain:
( sizer: int):
.sizer = sizer
.Size = 2 ** sizer
Jength = self.size +
.mat = [[0] * self.length for _ Jength)]
.random_values = [ _ (self.length)]
.smoothness =
.get_h = self.get_h
frames =

iterate(self):

frames = [[[0] * self.length for _ (self.length)]]
counter (self.sizer):
num_segs = 1 << counter
span = self.size // num_segs
half = span //
.diamond(counter + 1, span, half)
.square(counter + 1, span, half)
.frames.append(copy.deepcopy kL))

diamond( depth, span, half):

\ .size, span):
X .Size, span):

ne = [x + half, y + half]
na =[x, y]

nb =[x + span, y]

nc =[x + span, y + span]




heights = [self.mat[n n nin [na, nb, nc, nd]]

avg = self.average(heights)
offset = self.get_h(depth, ne)

.mat[ne[1]][ne[0]] = avg + offset
square( depth, span, half):

y ( .Size, span):
X ( .Size, span):

ne = [X + half, y + half]
na =[x, y]

nb = [x + span, y]

nc =[x + span, y + span]

nd =[x, y + span]
nab = [x + half, y]
nbc = [x + span, y + half]
ncd = [x + half, y + span]
nad = [x, y + half]

nu = [x + half, y - half]
nu[1] < 0:
nu[1] = self.size - half

nl = [x - half, y + half]
nl[0] < O:
nl[0] = self.size - half

nr =[x + half * 3, y + half]
nr[0] > self.size:
nr[0] = half

ndo = [x + half, y + half * 3]
ndo[1] > self.size:
ndo[1] = half

.square_helper(depth, na, nu, nb, ne, nab)
.square_helper(depth, nb, nr, nc, ne, nbc)
.square_helper(depth, nc, ndo, nd, ne, ncd)
.square_helper(depth, na, ne, nd, nl, nad)

y ( .Size, span):
.mat[y][self.size] = self.mat[y][0]
X ( .Size, span):
.mat .size][x] = self.mat[0][x]




square_helper( depth, *args):

heights = [self.mat[n n n in args[:-1]]
avg = self.average(heights)
offset = .get_h(depth, args[-1])

.mat[args|- ENE ] = avg + offset

get_h( depth, el):

h= .h(depth .smoothness)
rand = random.randomy()
.random_values[el[1]][el[0]] = rand
(1-2*rand) *h

new_h( depth, el):

h = self.h(depth .smoothness)
rand = self.random_values[el[1]][el[0]]
(1-2*rand) *h

@staticmethod
h(d, s):

(2,-2*d*s)*

@staticmethod
average(numbers):
(numbers) / len(numbers)

Terrain:
( size: int):

.square_terrain = GenerateTerrain(size)
.square_terrain.iterate()

.Square_terrain.get_h = .Square_terrain.new_h
.updated_terrain =

change_size( sizer: int):

terrain = copy.deepcopy(self.square_terrain.mat)
counter = .square_terrain.sizer - sizer
span = (2, counter)
half = span //
(counter):
i ( .square_terrain.size, span):
col in terrain:
col[i + half] =
terrain[i + half] = [ ] * self.square_terrain.length
span = half
half //=
.updated_terrain = [list( el: el row)) for row in terrain
(el el in row)]

set_smoothness( sm):

.square_terrain.smoothness = sm
.square terrain.iterate

daiin i Bisyamizarii ganamadTy, foro aniMariii Ta 30epeskenns ‘visualize_3d_terrain’:

numpy as np
matplotlib.pyplot as plt




matplotlib.animation FuncAnimation
st mesh
mpl_toolkits.mplot3d Axes3D

animation_rotate(ax, canvas):
animate(i):
ax.view_init(elev= =)
figure

= FuncAnimation(figure, animate
canvas.draw()

visualize_terrain_3d(terrain: var, canvas, ani_var):
length = len(terrain) -
plt.clf()

terrain_array = np.array(terrain)

X = np.arange(terrain_array.shape[1])
y = np.arange(terrain_array.shape[0])
x_grid, y_grid = np.meshgrid(x, y)

ax = figure.add_subplot(
ax.set_position([ 1)
ax.set_box_aspect([ 1)

ax.plot_surface(x_grid, y_grid, terrain_array

ax.set_xlabel("X")
ax.set_ylabel("Y")
ax.set_zlabel(
ax.set_axis_off()
var:
ax.set_axis_on()

ax.set_zlim(- )
ax.set_xlim(0, length)
ax.set_ylim(0, length)

ani_var:
animation_rotate(ax, canvas)

canvas.draw()

visualize_first_terrain_3d(terrain, var, canvas, ani_var):
terrain_frames = terrain.square_terrain.frames

update_figure(i):
i (terrain_frames):
ani_var:
visualize_terrain_3d(terrain_frames[-1], var, canvas, ani_var)

terrain_list = terrain_frames[i]
visualize_terrain_3d(terrain_list, var, canvas

= FuncAnimation(figure, update_figure terrain_frames) +

canvas.draw()




export_plot(terrain):
terrain_array = np.array(terrain)

X = np.arange(terrain_array.shape[1])
y = np.arange(terrain_array.shape[0])
x_grid, y_grid = np.meshgrid(x, y)

vertices = np.column_stack([x_grid.flatten(), y_grid.flatten(), terrain_array.flatten()])

rows, cols = terrain_array.shape
triangles = []
i (rows - 1):
] (cols - 1):
vl=i*cols+j
v2=i*cols+j+
v3=(i+1)*cols +j
vd=(i+1)*cols+j+
triangles.append([vl, v2, v3])
triangles.append([v2, v4, v3])
triangles = np.array(triangles)

mesh_data = mesh.Mesh(np.zeros(triangles.shape[0] =mesh.Mesh.dtype))
mesh_data.vectors = vertices[triangles]
mesh_data.update_normals()

mesh_data.save(




