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Python implementation of the A* algo
a starting point.

TremaineConsultingGroup.com

pseudo code:

function astar (Graph, source):

create list of all vertices Q

create list of all visited ve

for each vertex v in Graph:
dist[v] < INFINITY
prev[v] « UNDEFINED
add v to Q
dist[source] ~ O

while Q is not empty:

rithm using my code for Dijkstra as

rtices, S

U « vertex in Q with min dist[u]

S « add u to S
remove u from Q

for each neighbor v of u:
alt « dist[u]
if alt < dist[v]:

dist[v] « alt
prev[v] < u
return dist[], prev|[]
end function
import numpy as np
def astar (A, start, end):

mwn 'A'
'start' and 'end' are the re
Note: With 'A' mxn there are

The list of unvisited nodes,

have up to n*m entries for the above example.

as a list of rows.
INFINITY = 9999
nodes = len(A)*len(A[0])
N= len(d)
M= len(A[0])

total = 0 # keep track of # 1
# initialize dict

dist = {}

prev = {}

cost = {}

for i in range(nodes):
dist.update ({1i:INFINITY})
cost.update ({i:INFINITY})
prev.update ({i:-1})

dist[vertex(start,A)] = 0
prev|[vertex(start,A)] = 0
cost[vertex(start,A)] = 0

Q= [] # list of unvisited nodes

S= [] # list of visited nodes

for v in range(nodes):
Q.append (v)

// only v that are still in Q

+ w(u, v)

is a list of rows with filled in occupied sites

spective start & end grids locations.
n*m grids.

Q, and visited nodes, S, will
Q and S are arranged

# number of nodes

terations

# 'cost' function for algorithm
# length from start to node
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def

def

def

def

def

neighbors = [[_llO] ’ [llO] ’ [011] ’ [01_1] ’ [1/1] ’ [11_1] ’ [_11_1] ’ [_1/1]]

while Q:
# find vertex in Q with minimum dist and remove from list

u = minVertex(Q, dist) # u is str label

if u == vertex(end,A): break # break when reached end node
Q.remove (u)

S.append (u)

# search neighbors of u in A, updating dist and prev
#[dy] [dx]
Xl = u % (N) # u = [yl][x1]
yl = int (u/M)
for point in neighbors:

# redefine v as neighbor vertex to u

x2 = x1 + point[1]

y2 = yl + point[0]

if (x2>=0) & (x2<M) & (y2>=0) & (y2<N)

v =x2 + y2 * M # new node

if A[y2][x2] '= 'x':
# cost function update
if dist[v] > dist[u] + weight(point,x2,y2,end):
dist[v] = dist[u] + weight(point,x2,y2,end)
cost[v] cost[u] + distance(point)

# print(u, v, x1, yl, x2, y2)
prev[v] = u
total = total + 1

# update output return variables
path= prev
length = cost[vertex(end,A)]

print('total steps', total)
return path, length, dist, Q, S

nodeNum (Map, coord):
# calculate node # from (y,x) point
num = coord[1l] + len(Map[0]) *coord[0]

return num

minVertex (Q, dst):
# return vertex str in Q with minimum distance
temp = {}
for 7 in Q:
temp.update ({j:dst[j]1})

return min (temp, key=temp.get)
weight (p,x2,y2,end):
# cost function g(n) + h(n)
val = np.sqrt(p[0]1**2 + p[1l]1**2) + \
np.sqrt ((end[0]-y2)**¥2 + (end[l]-x2)**2)
return val
distance (p) :
# distance start to node p, g(n)
val = np.sqrt(p[0]**2 + p[l]**2)

return val

vertex (coord, A):
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# convert [y][x] to vertex #
ver = coord[0]*len (A)+coord[1]

return ver

def show path(A, path, start, end):
# display path
# calculate nodes
nstart = nodeNum(A, start)
nend = nodeNum (A, end)

A[start[0]] [start[1l]] = 'S’
s = nend
while s !'= nstart:

coord = [int(s/len(ZA)), s % len(A[0])] # [y] [x]
A[coord[0]] [coord[1l]] =1
s = path[s]

Alend[0]][end[1]] = 'F'
U = A
return U
if name == "' main_ ':
# initialize grid
# ===== B RN EE—————————.
# ===== B RN EE—————————.
# graph for specific problem goes next, list of rows
# 0 denotes vacant, 'x' denotes occupied
if 1:
= (t¢, o, o, o, 'x', o0, 0, 0O, O, 01,
(o, o, 0, 0, 'x', 0, 0, 0, 0, 0],
(o, o, 0, 0, 'x', 0, 0, 0, 0O, 0],
(o, o, 0, 0, 'x', 0, 0, 0, 0, 0],
(o, o, 0, 0, 'x', 0, 0, 0, 0, 0],
(o, o, 0, 0, 0, 0, 0, 0, 0, 0],
(o, o, 0, 'x', 0, 0, 0, 0, 0, 0],
(o, o, 0, ', 0, 0, 0, 'x', 0, 0],
(o, o, 0, 'x', 0, 0, 0, 0, 0O, 0],
(o, o, 0, ', 0, 0, 0, 0O, 0O, 0]]
start = [0,0]
end = [8,8]
else:
# if redefined above A not used
A= (o, o, o, 0, 01,
(o, o, 0, 0, 01,
(o, o,'x",0, 01,
(o, o,'x",0, 01,
(o, o, 0, 0, 011

start = [3,0]
end = [1,4]

path,length,dist, Q, S= astar(A,start,end)
U = show path(A, path, start, end)

print('distance', length)



