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Kuhn-Munkres &5 LR

# encoding=utf-8

import numpy as np
import random
import math

import time

zero_threshold = 0.00000001

class KMNode(object):
def __init__(self, id, exception=0, match=None, visit=False):
self.id = id
self.exception = exception
self.match = match

self.visit = visit

class KuhnMunkres(object):
def __init__(self):
self.matrix = None
[
self.y_nodes = []

self.x_nodes

self.minz = 0.01

self.x_length = 0
self.y_length = 0O
self.index_x = 0
self.index_y = 1

def __del__(self):

pass

def set_matrix(self, x_y_values):
xs = set()

set()

ys
for x, y, value in x_y_values:
xs.add (x)
ys.add(y)

x_dic = {x: i for i, x in enumerate(xs)}
y_dic = {y: j for j, y in enumerate(ys)}
[KMNode (x) for x in xs]

self.x_nodes

self.y_nodes = [KMNode(y) for y in ys]
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self.x_length = len(xs)
self.y_length = len(ys)

self .matrix = np.zeros((self.x_length, self.y_length))

for row in x_y_values:

x = row[self.index_x]

y = row[self.index_y]
value = row([2]
x_index = x_dic[x]

y_index = y_dicl[y]

self .matrix[x_index, y_index] = value

# R /ME R E ATk TR
for i in range(self.x_length):

self.x_nodes[i] .exception = min(self .matrix[i, :])

def km(self):
for i in range(self.x_length):
while True:
self.minz = 0.01
self.set_false(self.x_nodes)

self.set_false(self.y_nodes)

if self.dfs(i):

break

self.change_exception(self.x_nodes, self.minz)

self.change_exception(self.y_nodes, -self.minz)

def dfs(self, i):
match_list = []
while True:
x_node = self.x_nodes[i]
x_node.visit = True
for j in range(self.y_length):
y_node = self.y_nodes[j]
if not y_node.visit:

t = x_node.exception + y_node.exception - self.matrix[i] [j]
if abs(t) < zero_threshold:
y_node.visit = True

match_list.append((i, j))

if y_node.match is None:
self.set_match_list(match_list)
return True

else:
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i = y_node.match
break
else:
if t >= zero_threshold:
self.minz = min(self.minz, t)
else:

return False

def set_match_list(self, match_list):
for i, j in match_list:
x_node = self.x_nodes[i]
y_node = self.y_nodes[j]
x_node.match = j

y_node.match = i

def set_false(self, nodes):
for node in nodes:

node.visit = False

def change_exception(self, nodes, change):
for node in nodes:
if node.visit:

node.exception += change

def get_connect_result(self):

ret = []

for i in range(self.x_length):
x_node = self.x_nodes[i]
j = x_node.match
y_node = self.y_nodes[j]
x_id = x_node.id
y_id = y_node.id

value = self.matrix[i] [j]

if self.index_x == 1 and self.index_y == 0:
x_id, y_id = y_id, x_id
ret.append((x_id, y_id, value))

return ret
def get_max_value_result(self):
ret = 0
for i in range(self.x_length):
j = self.x_nodes[i] .match

ret += self .matrix[i] [j]

return ret
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def run_kuhn_munkres(x_y_values):
process = KuhnMunkres ()
process.set_matrix(x_y_values)
process.km()

return process.get_connect_result()

def getValues(source_coordinates, target_coordinates):

ret_values = []

for index_i, i in enumerate(source_coordinates):
for index_j, j in enumerate(target_coordinates):
ret_values.append((index_i+1, index_j+1, getDistance(i, j)))

return ret_values

def getDistance(nl, n2):
return round(math.sqrt((n1[0]- n2[0]) ** 2 + (n1[1] - n2[1]) ** 2), 1)

if __name__ == '__main__

L
s_time = time.time()

# ret = test()

valuesl = [(1, 10) , (2, 10) , (3, 10) , (4, 10) , (5, 10) , (6, 10) , (7, 10) , (8, 10) ,
(9, 10) , (10, 10), (11, 10) , (12, 10) , (13, 10) , (14, 10) , (15, 10), (16, 10) ,
17, 10) , (18, 10) , (19, 10) , (20, 10)]

values2 = [(8, 8) , (8, 9) , (8, 10) , (8, 11) , (8, 12) , (8, 13) , (9, 8) , (10, 8) ,
(11, 8) , (12, 8 , (13, 8) , (13, 9) , (13, 10) , (13, 11) , (13, 12) , (13, 13) , (9,
13) , (10, 13) , (11, 13) , (12, 13)]

result = run_kuhn_munkres(getValues(valuesl, values2))
minLen = 0
for i in result:
minlLen += i[2]
print(result)

# print(minLen)
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