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Position x (m)

Position de l'individu en fonction du temps

Temps t (s)

Vitesse v (m/s)

Vitesse de l'individu en fonction du temps
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ANNEXES :

####H# MODULES #####
import matplotlib.image as mpimg # permet la conversion de L'image
from math import sqrt

##### DEFINITION DES VARIABLES DU PROBLEME #####

path = "C:/Users/paull/OneDrive/Bureau/Sans Titre.png" # Chemin d’'accés de L'image servant de fond
r=1 # facteur permettant de réduire L'image (voir plus tard avec 'divise_image’)

rayon = 3  # rayon des individus assimilés a des cercles

leng = 5

larg = 5

##EFHH FONCTIONS UTILES ####%
def som(L):
Cette fonction fonctionne de la méme maniére que la fonction 'sum’.
Elle peut cependant additionner des listes et pas seulement des int ou float.

wan

if isinstance(L[@], int) or isinstance(L[@], float):
return sum(L)
if isinstance(L[@], list):
1=[]
for elt in L:
1 += elt
return 1

moy(L):

"o

Effectue une moyenne rapide de la liste (ou tuple) passée en argument.

wan

return som(L)/len(L)




def affich_tabl(tabl):
Fonction pratique pour afficher un tableau ligne par ligne et avoir plus de visibilité.
for elt in tabl:

print(elt)

pyth(a, b):
print(“a: ", a, "b: ", b)

o

Applique le théoréme de Pythagore pour déterminer la distance entre a et b

return sqrt(sum([(a[elt] - b[elt]) ** 2 for elt in range(len(a))]))

add_list_lin(L1, L2, y1, y2):

e

Fait une moyenne pondérée de deux vecteurs

return [L1[elt] * y1 + L2[elt] * y2 for elt in range(len(L1))]

##### IMPORT DU FOND ET MISE EN PLACE DU CADRE #####
def RGV_to_int(1l):
Une fois importée, 1'image est au format RGV (liste de listes de listes).
Les transforme en liste de listes de nombres
for eltl in range(len(l)):
for elt2 in range(len(l[@])):
1[elt1][elt2] = round(moy(l[elt1][elt2]), 1)




def find_dots(imagel):

Les coordonnées initiales des personnes sont renseignées directement sur 1'image: on les récupére.

e

1=1]
exitl = None
for i1, i2 in enumerate(imagel):
for j1, j2 in enumerate(i2):
if j2 == 0.4:
image1[i1][j1] = 1.©
exiti = [i1, j1]
if j2 == @.5:
image1[i1][j1] = 1.0
1l.append([i1, j1])
return exitl, 1




def divise_image(imagel, factor):

oo

Divise le temps de calcul par r**2 environ

L = list()
eltl, elt2 = factor - 1, factor - 1
width = len(imagel)
lenght = len(imagei[@])
while eltl < width:
1=1]
while elt2 < lenght:
m = [imagel[eltl - k][elt2 - factor + 1:elt2 + 1] for k in range(factor)]
1.append(round(moy(som(m)), 1))
elt2 += factor
if elt2-factor+l != lenght:
m = [imagel[eltl - k][elt2 - factor + 1:] for k in range(r)]
1.append(round(moy(som(m)), 1))
L.append(1)
eltl += factor
elt2 = factor - 1
if elti-factor+l != width:
eltl -= factor
1=
while elt2 < lenght:
m = [imagel[eltl + k][elt2 - factor + 1:elt2 + 1] for k in range(1, width - eltl)]
1.append(round(moy(som(m)), 1))
elt2 += factor
if elt2-factor+l != lenght:
m = [imagel[eltl + k][elt2 - factor + 1:] for k in range(1, width - eltl)]
1.append(round(moy(som(m)), 1))
L.append(1)
return L
return L




####%# INITIALISATION ET MISE A JOUR DES POSITIONS #####
img = (mpimg.imread(path)).tolist()

RGV_to_int(img)

dots = find_dots(img)

exit = dots[@]

coords = dict()

for i, j in enumerate(dots[1]):

coords[i] = [j, []]]

##F## CALCUL DU CHEMIN SANS PRISE EN COMPTE DES INTERACTIONS #####

def verifie_cercle(imagel, pos, radius, **kwargs):

center = kwargs.get('center’, pos)

checked = kwargs.get('checked’, [])

if imagel[int("{:.ef}".format(pos[@]))][int("{:.8f}".format(pos[1]))] == @.0:
return True

checked.append(pos)

for k in [[pos[@]-2, pos[1]], [pos[@]+2, pos[1]], [pos[@], pos[1]-2], [pos[@], pos[1]+2]]:
if k not in checked and pyth(k, center) < radius:

if verifie_cercle(imagel, k, radius, center=center, checked=checked):
return True
return False




def verifie_chemin2(imagel, chemin):
valid = True
L=1{1
pos = None
for t in range(len(chemin[®@]) - 1):
if chemin[1][t]:
L.append(True)
if chemin[1][t] is False:
L.append(False)
valid = False
else:
dist = pyth(chemin[@][t], chemin[@][t + 1])
k = 2 * rayon / dist
while k <= 1:
checking_pos = add_list_lin(chemin[@][t], chemin[®][t + 1], k, 1 - k)
int_pos = [int(elt) for elt in checking pos]
if verifie_cercle(imagel, int_pos, rayon):
valid = False
L.append(False)
pos = checking_pos
k=2
k += 2*rayon/dist
return "True” if valid else [chemin[@], L, pos]

def longueur_chemin(chemin):
return sum([pyth(chemin[elt], chemin[elt+1]) for elt in range(len(chemin)-1)])




def calcule_chemin(table, debut, fin, **kwargs):
chemins = kwargs.get("chemins"”, [((debut, fin), [None])])
if not chemins:
return "erreur, plus de chemin restant”
result = verifie_chemin2(table, chemins[@])
if result == "True":
return chemins[@][@]
pos = result[2]
chemins.pop(®@)
for x, y in ([pos[@]+2*r,pos[1]],[pos[@]-2*r,pos[1]],[pos[@],pos[1]+2*r],[pos[@],pos[1]-2*r]):
if (x, y) not in result[@] and not verifie_cercle(table, (x, y), rayon):
k = result[1].index(False)
new = (list(result[@][:k+1])+[(x,y)]+1list(result[@][k+1:]), list(result[1][:k])+[None]+list(result[1][k:]))
lenght = longueur_chemin(new[@])
if not chemins:
chemins.append(new)
else:
i=o0
while longueur_chemin(chemins[i][@]) < lenght:
i+=1
chemins = chemins[:i]+[new]+chemins[i:]
return calcule_chemin(table, debut, fin, chemins=chemins)

### RECHERCHE DU CHEMIN ##%#

__main__":

if __name__ ==
image = divise_image(img, r)
print(calcule_chemin(image, dots[1][@], exit))




ANNEXES :

import pygame
from queue import PriorityQueue

WIDTH = 860
WIN = pygame.display.set_mode((WIDTH, WIDTH))
pygame.display.set_caption(“A* Path Finding Algorithm")

RED = (255, @, @)

GREEN = (@, 255, @)

BLUE = (@, 255, @)

YELLOW = (255, 255, @)
WHITE = (255, 255, 255)
BLACK = (@, @, @)

PURPLE = (128, @, 128)
ORANGE = (255, 165, @)
GREY = (128, 128, 128)
TURQUOISE = (64, 224, 208)

class Person:
def __init__ (self):
self.pos = []
self.angle = @

class Spot:
def __init_ (self, row, col, width, total_rows):
self.row = row
self.col = col
self.x = row * width
self.y = col * width
self.color = WHITE
self.neighbors = []
self.width = width
self.total_rows = total_rows




def get_pos(self):
return self.row, self.col

def is_closed(self):
return self.color == RED

def is_open(self):
return self.color == GREEN

def is_barrier(self):
return self.color == BLACK

def is_start(self):
return self.color == ORANGE

def is_end(self):
return self.color == TURQUOISE

def reset(self):
self.color = WHITE

def make_start(self):
self.color = ORANGE

def make_closed(self):
self.color = RED

def make_open(self):
self.color = GREEN

def make_barrier(self):
self.color = BLACK

def make_end(self):
self.color = TURQUOISE

def make_path(self):
self.color = PURPLE

def draw(self, win):
pygame.draw.rect(win, self.color, (self.x, self.y, self.width, self.width))




def update_neighbors(self, grid):
self.neighbors = []
if self.row < self.total_rows - 1 and not grid[self.row + 1][self.col].is_barrier(): # DOWN
self.neighbors.append(grid[self.row + 1][self.col])

if self.row > © and not grid[self.row - 1][self.col].is_barrier(): # UP
self.neighbors.append(grid[self.row - 1][self.col])

if self.col < self.total rows - 1 and not grid[self.row][self.col + 1].is_barrier(): # RIGHT
self.neighbors.append(grid[self.row][self.col + 1])

if self.col > @ and not grid[self.row][self.col - 1].is_barrier(): # LEFT
self.neighbors.append(grid[self.row][self.col - 1])

__1t_ (self, other):
return False

h(p1, p2):

x1, yl = p1

X2, y2 = p2

return abs(x1 - x2) + abs(yl - y2)

reconstruct_path(came_from, current, drawl):
L=1]
while current in came_from:
current = came_from[current]
current.make_path()
drawl()
L.append((current.row, current.col))
return L




def algorithm(drawl, grid, start, end):

count = @
open_set = PriorityQueue()
open_set.put((9, count, start))
came_from = {}
g_score = {spot: float("inf") for row in grid for spot in row}
g_score[start] = ©
f_score = {spot: float("inf") for row in grid for spot in row}
f_score[start] = h(start.get_pos(), end.get_pos())
open_set_hash = {start}
while not open_set.empty():

for event in pygame.event.get():

if event.type == pygame.QUIT:
pygame.quit()
current = open_set.get()[2]
open_set_hash.remove(current)

if current == end:
end.make_end()
return reconstruct_path(came_from, end, drawl)

for neighbor in current.neighbors:
temp_g_score = g_score[current] + 1

if temp_g_score < g_score[neighbor]:
came_from[neighbor] = current
g_score[neighbor] = temp_g_score
f_score[neighbor] = temp_g_score + h(neighbor.get_pos(), end.get_pos())
if neighbor not in open_set_hash:
count += 1
open_set.put((f_score[neighbor], count, neighbor))
open_set_hash.add(neighbor)
neighbor.make_open()

drawl()

if current != start:
current.make_closed()

return False




def make_grid(rows, width):

o

Initialise le tableau et les spots

grid = []
gap = width // rows
for i in range(rows):
grid.append([])
for j in range(rows):
spot = Spot(i, j, gap, rows)
grid[i].append(spot)

return grid

def draw_grid(win, rows, width):
gap = width // rows
for i in range(rows):
pygame.draw.line(win, GREY, (@, i * gap), (width, i * gap))
for j in range(rows):
pygame.draw.line(win, GREY, (j * gap, @), (j * gap, width))

def draw(win, grid, rows, width):

- Remplit de blanc
- Colorie les spots
- Refait le quadrillage

e

win.fill(WHITE)

for row in grid:
for spot in row:
spot.draw(win)

draw_grid(win, rows, width)
pygame.display.update()




def get_clicked_pos(pos, rows, width): # x,y ==> row,col
gap = width // rows
Yy, X = pos

row =y // gap
col = x // gap

return row, col

main(win, width):
ROWS = 100
grid = make_grid(ROWS, width)

start = None
end = None

run = True

while run:
draw(win, grid, ROWS, width)
for event in pygame.event.get():
if event.type == pygame.QUIT:
run = False

if pygame.mouse.get_pressed()[@]: # LEFT
pos = pygame.mouse.get pos()
row, col = get_clicked_pos(pos, ROWS, width)
spot = grid[row][col]
if not start and spot != end:
start = spot
start.make_start()

elif not end and spot != start:
end = spot
end.make_end()




elif spot != end and spot != start:
spot.make_barrier()

elif pygame.mouse.get_pressed()[2]: # RIGHT
pos = pygame.mouse.get_pos()
row, col = get_clicked_pos(pos, ROWS, width)
spot = grid[row][col]
spot.reset()
if spot == start:
start = None
elif spot == end:
end = None

if event.type == pygame.KEYDOWN:
if event.key == pygame.K_SPACE and start and end:
for row in grid:
for spot in row:
spot.update_neighbors(grid)
a = algorithm(lambda: draw(win, grid, ROWS, width), grid, start, end)
run = False

if event.key == pygame.K_c:
start = None
end = None
grid = make_grid(ROWS, width)

pygame.quit()
print(a)
return a

main(WIN, WIDTH)




