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AN f T REBE/N S R R PR IE S B AR (48 R 1) B AR Y ST 0 AT

AT B AR B P2, Bl OPEN £ Ml CLOSED %, OPEN 2 i ok % ¢ i 35 5 40

BT CLOSED R E &R IR, YEECamE T SEAN T AHEN A
SOITHEH eI fog AR A IR E AT OPEN £ 2 FF % 28, I FR3X A5 &S00
T P

FEA RN

(D A s HWIRTT A

) & s B f.g fhfE,

(3) ¥ s A OPEN %, IR 5 J& OPEN 3 HUME— 45 5,

(1) % b i OPEN R A S (e B EURZ A £ EH/d) . ko Z2H
FrAs s R L U AT 2 4R B — R B 42 s W2 OPEN 28725 R L BT 3 A 48 31 B 4% .

() A cFET—AN50 MHBEMAR SR c Y fg Mh . K c &7 OPEN %
ik JE7E CLOSED £ B, # 78 CLOSED 3 8L, WU 45 A 8 i 42 02 75 Le e 347 CF B/,
0 WK BB A% 5 U ¢ LA OPEN %, X o AR TS EELEG),

(6) EEATEMW,

X F AR T AL RATIR N g (AR A (ERH R BRL B f (. Sk e fE
S/ T A A YRR T S I o AT M AR R B — AR T AN . B BRI R
)ik BB S/ f AR S R AT RE B RRE Y — SRR B HAR T AR AR . X
F AT BHILTE Apollo BURIAS 1 52 B hii FH 28 1], 15235 TR LA 5% Apollo B J7 Xk e 5 3
TP

Python [¥) networkx f 7 #5 17 A" Bk, ol HE LB RE. W& f 5-1 Fis,

RAGFHE 5-1 {F A networkx G189 A™ E %

>>> import networkx as nx

# —4EpgAR

>>> G = nx. path graph(5)

>>> print(nx.astar path(G,0,4))
[0, 1, 2, 3, 4]

+ A
>>> G = nx. grid graph(dim=[3,3]) # nodes are two — tuples (x,y)
>>> def dist(a, b): # & MBS pA Ak

(x1, y1) = a

(x2, y2) = b

return ((x1 — x2) %% 2 + (yl — y2) %% 2) %x 0.5
>>> print(nx. astar path(G, (0,0),(2,2),dist))
[(o, 0), (0, 1), (1, 1), (1, 2), (2, 2)]

RIS 5 5-2 R T Wifa] i FH Python Mk SEPl—A~ A" Bk,
REL;EH 5-2 ET Python SEIM A" &%

class AStar:

mwnp (A - Star) %:%I%uuu
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def init (self, map):
self.map = map
self.open set = []

self.close set = []

def base cost(self, p):
"SRR SR RS B AR, XTI T g(n) "
x dis = p.x
y dis = p.y
# 2k

return x dis + y dis + (np.sqrt(2) — 2) * min(x dis, y dis)

def heuristic cost(self, p):
"SRR R R K R, XV h(n)
TR 5T W% (0 B, B LAS B B0 base_cost bR #0034 (i FH %) & %o g i s ™
x_dis = self.map.size — 1 — p.x
y dis = self.map.size — 1 - p.y
ot 2 g U R
return x _dis + y dis + (np.sqrt(2) — 2) * min(x dis, y dis)

def total cost(self, p):
"R AL EVAS LT £(n) "

return self.base cost(p) + self.heuristic_cost(p)

def is valid point(self, x, y):
U W R S A R, AN TE b ] P A B R A A T T R S TR A
if x<0ory<0:
return False
if x >= self.map.size or y>= self.map.size:
return False

return not self.map. is obstacle(x, y)

def process point(self, x, y, parent):
"X — A Y AR HEAT AR B -
QSR R B A T A, DGR e S AT A, I ELES N E open_set H1"""
if not self. is_valid point(x, y):
return # JORMY Rl EHHR ]
p = point.Point(x, y)
if self.is in_close_list(p):
return # fF close set Y & H 22K ]

print('Process Point [', p.x, ',', p.y, ']', ', cost:

, p.cost)
if not self.is in open list(p):

p. parent = parent

p.cost = self.total cost(p)

self. open_set. append(p)

def select point in open list(self):
""" M open_set FH e R 5 10 15, B FIILR S
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index = 0
selected index = -1
min_cost = sys.maxsize
for p in self. open_ set:
cost = self.total cost(p)
' if cost < min cost:
min cost = cost
selected index = index
index += 1

return selected_index

def build path(self, p, ax, plt, start time):
"N AR NI parent A4 1 25 R i AE
RIF IR S FF IR 2 I 45 2, &5 R a6 7 B, R il — b AR A7 — sk
path = []
while True:
path. insert(0, p) # ZJGifA
if self. is start point(p):
break
else:
p = p.parent
for p in path:
rec = Rectangle((p.x, p.y), 1, 1, color ="'g")
ax. add_patch(rec)
plt. draw()
self. save image(plt)
end time = time. time()
print ('BIKBATHIE Y ', int(
end time — start time), '(F#)'")

def run_and_save_image(self, ax, plt):

"nnA* %:%B/‘szigiﬁ:nnu

start time = time.time()

start point = point.Point(0, 0)
start point.cost = 0
self. open_set. append(start point)

while True:

index = self.select point in open list()

if index < 0:
print ("BA BT — K TTAT I AR )
return

p = self.open set[index]

rec = Rectangle((p.x, p.y), 1, 1, color="'c'")

ax.add patch(rec)

self. save image(plt)

if self. is end point(p):



B5E HERRE
return self.build path(p, ax, plt, start time)
del self.open_set[ index]
self.close set.append(p)
£ IR ETA AR SR Y
X = p.x
Yy = p.y
self. process point(x — 1, y + 1, p)
self. process point(x — 1, y, p)
self. process point(x — y — 1, p)
self. process point(x, y 1, p)
self.process point(x + 1, y — 1, p)
self. process_point(x + 1, y, p)
self.process point(x + 1, y + 1, p)
self. process point(x, y + 1, p)
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