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ЛІСТИНГ ПРОГРАМИ СИМУЛЯЦІЇ 
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import pygame 
import math 
 
class buildEnviroment: 
  def __init__(self,MapDimension): 
    pygame.init() 
    self.pointCloud=[] 
    self.externalMap=pygame.image.load('SLAM/map.png') 
    self.maph, self.mapw = MapDimension 
    self.MapWindowName = 'RRT path planning' 
    pygame.display.set_caption(self.MapWindowName) 
    self.map = pygame.display.set_mode((self.mapw, self.maph)) 
    self.map.blit(self.externalMap,(0,0)) 
 
  def AD2pos(self,distance,angle,robotPosition): 
    x = distance * math.cos(angle)+robotPosition[0] 
    y = -distance * math.sin(angle)+robotPosition[1] 
    return (int(x),int(y)) 
 
  def dataStorage(self,data): 
    print(len(self.pointCloud)) 
    for element in data: 
      point=self.AD2pos(element[0],element[1],element[2]) 
      if point not in self.pointCloud: 
        self.pointCloud.append(point) 
 
  def show_sensorData(self): 
    self.infomap=self.map.copy() 
    for point in self.pointCloud: 
      self.infomap.set_at((int(point[0]),int(point[1])),(0,255,0)) 
 
       
import pygame 
import math 
import numpy as np 
 
def uncertainty_add( distance, angle,sigma): 
  mean = np.array([distance, angle]) 
  covariance = np.diag(sigma ** 2) 
  distance, angle = np.random.multivariate_normal(mean, covariance) 
  distance=max(distance, 0) 
  angle=max(angle,0) 
  return [distance, angle] 
 
class LaserSensor: 
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  def __init__(self,Range,map,uncertainty): 
    self.Range=Range 
    self.speed = 4 
    self.sigma = np.array([uncertainty[0], uncertainty[1]]) 
    self.position=(0,0) 
    self.map=map 
    self.W,self.H = pygame.display.get_surface().get_size() 
    self.sensedObstacles=[] 
 
  def distance(self,obstaclesPosition): 
    px=(obstaclesPosition[0]-self.position[0])**2 
    py=(obstaclesPosition[1]-self.position[1])**2 
    return math.sqrt(px+py) 
 
  def sense_obstacles(self): 
    data=[] 
    x1, y1 = self.position[0], self.position[1] 
    for angle in np.linspace(0,2*math.pi,60,False): 
      x2,y2 = (x1 + self.Range * math.cos(angle), y1 - self.Range * math.sin(angle)) 
      for i in range(0, 100): 
        u = i / 100 
        x = int(x2 * u + x1 * (1 - u)) 
        y = int(y2 * u + y1 * (1 - u)) 
        if 0<x<self.W and 0<y<self.H: 
          color=self.map.get_at((x,y)) 
          if (color[0],color[1],color[2]) == (0,0,0): 
            distance=self.distance((x,y)) 
            output=uncertainty_add(distance, angle, self.sigma) 
            output.append(self.position) 
            data.append(output) 
            break 
    if len(data)>0: 
      return data 
    else:  
      return False 
 
from env import buildEnviroment 
from sensors import LaserSensor 
import pygame 
 
enviroment = buildEnviroment((712,1400))  
enviroment.originalMap = enviroment.map.copy() 
laser = LaserSensor(200,enviroment.originalMap,uncertainty=(0.5,0.01)) 
enviroment.map.fill((0,0,0)) 
enviroment.infomap = enviroment.map.copy() 
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running = True 
 
while running: 
  sensorON=False 
  for event in pygame.event.get(): 
    if event.type == pygame.QUIT: 
      running = False 
    if pygame.mouse.get_focused(): 
      sensorON=True 
    elif not pygame.mouse.get_focused: 
      sensorON=False 
  if sensorON: 
    position=pygame.mouse.get_pos() 
    laser.position=position 
    sensor_data = laser.sense_obstacles() 
    enviroment.dataStorage(sensor_data) 
    enviroment.show_sensorData() 
  enviroment.map.blit(enviroment.infomap,(0,0)) 
  pygame.display.update() 
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