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VR Campus: Table of Points on the GLPS Trails

A1 | Seep E9 | Betula dahurica

A2 | Roadside Weeds E10 | Spur, Animal Trail

A3 | Willows E11 | Rhododendron

A4 | Rosa multiflora ] ] G1 | Lindera obtusiloba

A5 Iz?er;g:cape Archaeology: Historic G2 | Minjok Taehakro

A6 | Landscape Archaeology G3 | Landscape Archaeology

A7 | Robinia pseudoacacia G4 | Dirt Road, Erosion

A8 | Prunus sargentii G5 | Logging Residue and Deer Trails

A9 | Quercus mongolica G6 | Celastrus orbiculatus

A10 | Hydrology G7 MLA Waterworks

B1 | Soil Retreat G8 | Larix_kaempferi

B2 | Soil Retreat GY9 | Boulder Wall

B3 | View at Dormitory 601 Hollow Tree. Populus tomentiglandulosa

B4 | Degree of Interference 1

B5 | Forest Drainage 2 | Cow Pass

B6 | Pinus rigida 3 | Erosion _and Colonization

B7 | Pinus rigida 4 | Lithophytes

C1 | Saddle 5 | Lithophytes

C2 | Saddle 6 MLA Observatory

C3 | Slope behind Mingyogwan 7

C4 | GLPS Pondscape 8 | Pinus koraiensis, Pinus densiflora

D1 | Schisandra chinensis M1 | Dirt Road, Erosion

D2 | Rope Slope 2 | Logging Residue and Deer Trails

D3 | Rope Slope M3 | Corylus heterophylla

D4 | Headwater 4 | Corylus heterophylla

D5 | Headwater M5 | Mountain Ridge

D6 | Source M6 | Lonicera praeflorens

D7 | Lepus koreanus habitat M7 | Aconitum longecassidatum

D8 | Forest Climate M8 | Spring Ephemerals

E1 | Reforestation Terrace 9 | Storm / Snow Damage

E2 | Castanea crenata \61 Cornus controversa

E3 | Castanea crenata O1 | Alnus _hirsuta

E4 | Ferns 02 | Sciophytes

E Snags O3 | Rubus crataeqifolius

E6 | Vines O4 | Historic Pasture

E7 | Subsurface Flow, Gully Formation O5 | Rodentorium

E8 | Cow Road 06 | Dendrotelm
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https://drive.google.com/drive/folders/1vpDwsiRFdNf8GzMNsqlNWRsk1jgNTsBU?usp=sharing
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Forest Information
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Source Code
Distance Plotting Python code

# This class represent a graph

class Graph:

# Initialize the class
def _init_ (self, graph_dict=None, directed=True):
self.graph_dict = graph_dict or {}
selfdirected = directed
if not directed:
selfmake_undirected()

# Create an undirected graph by adding symmetric edges
def make_undirected(self):
for a in list(self.graph_dict.keys()):
for (b, dist) in self.graph_dict[a].items():
self.graph_dict.setdefault(b, {})[a] = dist

# Add a link from A and B of given distance, and also add the inverse link if the
graph is undirected
def connect(self, A, B, distance=1):
self.graph_dict.setdefault(A, {})[B] = distance
if not selfdirected:
self.graph_dict.setdefault(B, {})[A] = distance

# Get neighbors or a neighbor
def get(self, a, b=None):
inks = selfgraph_dict.setdefault(a, {})
if b is None:
return links
else:
return links.get(b)

# Return a list of nodes in the graph
def nodes(self):
s1 = set([k for k in selfgraph_dict.keys()])




s2 = set([k2 for v in selfgraph_dict.values() for k2, v2 in v.items()])
nodes = s1.union(s2)
return list(nodes)

# This class represent a node
class Node:

# Initialize the class

def _init_ (self, name:str, parent:str):
selfname = name
selfparent = parent
selfg = 0 # Distance to start node
selfh = 0 # Distance to goal node
selff = 0 # Total cost

# Compare nodes
def __eq_ (self, other):
return selfname == othername

# Sort nodes
def _It_ (self other):
return selff < otherf

# Print node
def __repr__(self):
return ('({0},{1})".format(self.position, selff))

# A* search
def astar_search(graph, heuristics, start, end):

# Create lists for open nodes and closed nodes
open = []
closed = ]

# Create a start node and an goal node
start_node = Node(start, None)
goal_node = Node(end, None)

# Add the start node
open.append(start_node)

# Loop until the open list is empty
while len(open) > 0:

# Sort the open list to get the node with the lowest cost first
open.sort()

# Get the node with the lowest cost
current_node = open.pop(0)

# Add the current node to the closed list
closed.append(current_node)

# Check if we have reached the goal, return the path
if current_node == goal_node:
path = []
while current_node != start_node:
path.append(current_node.name + "'
current_node = current_node.parent
path.append(start_node.name + " ' + str(start_node.qg))
# Return reversed path
return path[::-1]

+ str(current_node.q))

# Get neighbours
neighbors = graph.get(current_node.name)

# Loop neighbors
for key, value in neighbors.items():

# Create a neighbor node
neighbor = Node(key, current_node)




# Check if the neighbor is in the closed list
if(neighbor in closed):
continue

# Calculate full path cost

neighborg = current_node.g + graph.get(current_node.name, neighbor.name)
neighborh = heuristics.get(neighbor.name)

neighbor.f = neighborg + neighborh

# Check if neighbor is in open list and if it has a lower f value
if(add_to_open(open, neighbor) == True):
# Everything is green, add neighbor to open list
open.append(neighbor)

# Return None, no path is found
return None

# Check if a neighbor should be added to open list
def add_to_open(open, neighbor):
for node in open:
if (neighbor == node and neighborf > node.f):
return False
return True

# The main entry point for this module
def main():

# Create a graph
graph = Graph()

# Create graph connections (Actual distance)
graph.connect( &ZLH', '7| A, 13)
graph.connect('Z7|=Ab, M=, 20
graph.connect('7| <A, "Fil', 7)
graph.connect(' 7| A, 'CHAF, 9)
graph.connect('7|=Ab, 'S5, 9)
graph.connect('Cf&t, 7| =AL, 12)
graph.connect('CHAF, 'S8, 3)
graph.connect('Chl, '2S&", 2)
graph.connect(5%', 2" 2)
graph.connect(S %', 'm=%' 6)
graph.connect(S2', '7|=Al", 12)
graph.connect(2&%', 'CHil, 4)
graph.connect(2s%', '&%', 4)
graph.connect(2a%', 'OF %", 6)
graph.connect(2s%', &', 8)
graph.connect( a4, a3y, 7)
graph.connect(a3 3%, 5%, 3)
graph.connect( T3 %, ‘25", 4)
graph.connect(m3 3%, 'Eu’, 8)
graph.connect(z a4, 'Elu’, 8)
graph.connect( =& &', M2, 11)
graph.connect(' @', '2lal", 5)
graph.connect( ', ' 3%, 6)
graph.connect('Blu', ‘52", 6)
graph.connect(' 2l ', "M g2 12)
graph.connect( A& 2", 'm=d", 9)
graph.connect(' g2, '2l1' 10)
graph.connect(g&', 'EZF', 11)
graph.connect(=Z%&", "8&', 9)

# Make graph undirected, create symmetric connections
graph.make_undirected()

# Create heuristics (straight-line distance, air-travel distance)
heuristics = {}
heuristics[ M=LH'] = 647.98

heuristics['7| = AF] = 192.45
heuristics '] = 140.86
heuristics[ @ 1'] = 100.8




heuristics['X| 2" = 276.29
heuristics[ Ct&F = 71.7
heuristics[ &'l = 54.83
heuristics[ &' = 92.49
heuristics[ &'] = 379.3
heuristics[ Of 1 &'] = 272.49
heuristics[ =2 =% = 385.37
heuristics[55'] = 0

# Run the search algorithm _
path = astar_search(graph, heuristics, '@u', 'ST%")

print(path)

print()
# Tell python to run maln method
if _name__ == "__main__": main()
Github #3118 A-star code
class Node

def _init_ (selfvalue,point):
selfvalue = value
self.point = point
self.parent = None
selfH =
selfG = 0
def move_cost(self.other):
return O if selfvalue == "' else 1

def children(point,grid):
Xy = point.point
links = [grid[d[0]][d[1]] for d in [(x-1, y),(xy - D,(xy + 1),(x+1y)]]
return [link for link in links if link.value 1= '%']
def manhattan(point,point2):
return abs(point.point[0] - point2.point[0]) + abs(point.point[1]-point2.point[0])
def aStar(start, goal, grid):
#The open and closed sets
openset = set()
closedset = set()
#Current point is the starting point
current = start
#Add the starting point to the open set
openset.add(current)
#While the open set is not empty
while openset:
#Find the item in the open set with the lowest G + H score
current = min(openset, key=lambda 0:0.G + o.H)
#If it is the item we want, retrace the path and return it
if current == goal:
path = ]
while current.parent:
path.append(current)
current = current.parent
path.append(current)
return path[:-1]
#Remove the item from the open set
openset.remove(current)
#Add it to the closed set
closedset.add(current)
#Loop through the node's children/siblings
for node in children(current,grid)
#If it is already In the c%osed set, skip it
if node in closedset:
continue
#Otherwise if it is already in the open set
if node in openset:
#Check If we beat the G score
new_g = current.G + current.move_cost(node)
if node.G > new_g:
#If so, update the node to have a new parent
node.G = new_g
node.parent = current




else:

#If it isn't in the open set, calculate the G and H score for the node

node.G = current.G + current.move_cost(node)
node.H = manhattan(node, goal)
#Set the parent to our current item
node.parent = current
#Add it to the set
openset.add(node)
#Throw an exception if there is no path
raise ValueError('No Path Found')
def next_move(pacman,food,grid):
#Convert all the pomts to instances of Node
for x in xrange(len(grid)):
for y in xrange (len( grld[x]
grid[x]ly] = e(grid[x]lyl.(x,y))
#Get the path
path = aStar(grid[pacman[0]][pacman[1]],grid[food[0]][food[1]],grid)
#Output the path
print len(path) - 1
for node in path:
X, Y = node.point
print x, y
pacman_x, pacman_y = [ int(i) for i in raw_input().strip().split() ]
food x, food%/ = [ int()) for I in raw_input().strip().split() ]
xy = [ int(i) for i in raw _input().strip().split() ]

rid = ]
?r i in xrange(0, x):
grid.append(list(raw_input().strip()))

next_move((pacman_x, pacman_y),(food_x, food_y), grid)
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