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D o = T TGP = = el 1 £ A £ L 1 2 5 1 s ST = D U5 1 B W) =7
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reR keK
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max Y > m-a,D(L)-,D(DT)-w,a" - a,D(H)
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i ]+l
t,—t;>1,Vje{l,2,--,b-4}
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Bt %

BfisR 1 K55

Bis%: A28 (PYTHON)
import numpy as np
import math

import random

import copy

import xlrd

HRMBIERE X
def get_route_people_number(people_number): # Ki&% tH ANBELFSES
route_people_number=[]
foriin range(r_max + 1):
if people_number[i] = 0:
route_people_number.append(i)
return route_people_number

def get_route_number_legal(people_number): # kB AMKLEE
route_people_number=get_route_people_number(people_number)
route_number_legal=len(route_people_number)
return route_number_legal

def get_people_number_legal(people_number)#3k— MBI E XS5 AL
people_sum_legal=0
foriin range(1,r_max+1):
people_sum_legal=people_sum_legal+people_number]i]
return people_sum_legal

def get_route_lenth_difficulty_legal(path,route_people_number)#kKE& B ABREN A KENARE
-DRR—FIER
route_lenth=] #REBFEABEZNKEIRENEBRRELES)
route_difficulty = [| #KRE&KA ABLIERETIxR
for i in route_people_number:
sum_lenth=0
route_path=pathli]
j=0
while j>=(len(route_path)-1):
sum_lenth=sum_lenth+distance_matrix[route_path[j]-1][route_path[j+1]-1] #ZFEE
AR EER RS ER—
=i+l
route_lenth.append(sum_lenth)

sum_difficulty=0
for k in route_path:
sum_difficulty =sum_difficulty+diff[k] #&ERR
WEFIRPE SRR
route_difficulty.append(sum_difficulty)
return route_lenth,route_difficulty
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= =

def get_route_height_legal(path,route_people_number)#KE&E AL ACEE-E— 5%
route_height = [ # XB&XHARZHNESEYFR
for i in route_people_number:
sum_height=0
route_path = pathli]
for j in range(len(route_path)-1):
if hight[route_path[j+1]] >= hight[route_path[j]]:# & z #+55)FR P& 209 z HALER
sum_height = sum_height + hight[route_path[j+1]]- hight[route_path][j]]
route_height.append(sum_height)
return route_height

def get_people_time_average_latest(route_people_number,people_sum_legal,
people_number,interval,route_lenth,route_difficulty): #3K & 7553 & AL RN &K A i

people_time_average  #& A5 REN Y BARS
people_time_late HE— &P RBR AL RNSSERHBRNK
people_time_latest  #&ASFHEENRK AR

people_time_sum=0 HE KRGS EEN RN
route_time_late=[]  #EIERE P RIESTTHRIEENS SELRITK
for i in range(len(route_people_number)): #3E — % B A%
people_time_sum=people_time_sum+(route_lenth[i] / v + route_difficulty[i]) *
people_number[route_people_number][i]]+0.5 * (people_number[route_people_number(i]]) *
(people_number[route_people_number[i]]-1) * interval[route_people_number[i]]
people_time_late=route_lenth[i] / v + route_difficulty[i] +
(people_number[route_people_number(i]]-1) * interval[route_people_number[i]]
route_time_late.append(people_time_late)
people_time_average=people_time_sum/people_sum_legal
people_time_latest=max(route_time_late)
return people_time_average,people_time_latest

def get_ checking node_people_number(route_people_number,path,ending_node): #RB AN L
MBS E = 4R
checkmg_node_people_number:|]
ending_node_same=ending_node[1] HESBER A RS 1 HIES
for i in range(len(route_people_number)): #3E —%& B A%
for j in range(len(path[route_people_number i]])):
checking_node_people_number.append(path[route_people_number[i]][j])
checking_node_people_number.sort() #XBREE & FEHEERSHNEIE—1
a=checking_node_people_number[-1]
for i in range(len(checking_node_people_number) - 2, -1, -1):
if a == checking_node_people_numberf(i]:
checking_node_people_number.remove(checking_node_people_numberfi])

else:
a=checking_node_people_number]i]
checking_node_people_number.remove(1) # Kb s
checking_node_people_number.remove(ending_node_same) # KRS
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return checking_node_people_number

def get_route_from_node_number(node_number,path,route_people_number): HIRTEIC T 2 2R
SREDZESHNENRE
route_from_node_number=[]
for i in route_people_number:
for j in pathli]:
if | == node_number:
route_from_node_number.append(i)
break
return route_from_node_number

def time_arrive_node(node_number,route_path)#3k —%& & F LS RERRIEAREIEE S A8
sum_lenth=0
sum_difficulty=0
for i in range(len(route_path)-1):
sum_lenth=sum_lenth+distance_matrix[route_path[i]-1][route_path[i+1]-1] #&EFER%E[F
MR EIMEE B Em—

sum_difficulty = sum_difficulty + diff[route_pathl[i]] HEFEXEE SR
&R AR
if route_path[i+1] == node_number:
break

time_arrive_node=sum_lenth/v+sum_difficulty
return time_arrive_node

def get_node_illegal_number_arrived_same_time(checking_node_people_number,
route_people_number,path,people_number interval): #35R A5 & [E Bt 2k A ARRERBIT 5 PALYRE
HHRE =R
node_illegal=0
for i in checking_node_people_number: #5&—1 2 &
time_checking_node=[]
route_from_node_number=get_route_from_node_number(i, path,route_people_number) #
BER—RESMNENREES
for j in route_from_node_number: #B8&FE —KESHNBIRLFS
for k in range(people_number]j]):
time=time_arrive_node(i, path[j])+k*interval[j]
time_checking_node.append(time)
time_checking_node.sort()
if len(time_checking_node) > 5:
for | in range(len(time_checking_node)-4):
if (time_checking_node[l+4]-time_checking_node[l]) <=1:
node_illegal=node_illegal+1
return node_illegal

def get_people_number_maxmin_bound(route_number,people_number,path,interval): #7445 E B& 2%
HST, KIZBEAFWLETHR

lenth=0

difficulty=0

route_people_number=get_route_people_number(people_number)
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route_lenth,route_difficulty=get_route_lenth_difficulty_legal(path, route_people_number)
for i in range(len(route_people_number)):
if I == route_number:

index=route_people_number.index(i)

lenth =route_lenth[index]

difficulty=route_difficulty[index]

break
people_number_max=1 +(180 - (lenth / v + difficulty)) / interval[route_number]
people_number_max= math.floor(people_number_max)
people_number_min=1 +(120 - (lenth / v + difficulty)) / interval[route_number]
people_number_min = math.ceil(people_number_min)
return people_number_max,people_number_min

def lenth_difficulty_var_mean(route_lenth,route_difficulty)#3KE&& K E . BENHIE 7=
var_lenth=np.var(route_lenth)
var_difficulty=np.var(route_difficulty)
mean_lenth=np.mean(route_lenth)
return var_lenth,var_difficulty,mean_lenth

def height_var(route_height)#K g & CS 2077 =
var_height = np.var(route_height)
return var_height

def get_evaluate_score(solution):#3K — /M BREITENT R £1
people_number=solution[0]
interval=solution[1]
path=solution[2]
ending_node=solution[3]
HANHEZEZS 5 AR EIAARNKE R HE

route_people_number=get_route_people_number(people_number)

checking_node_people_number=get_checking_node_people_number(route_people_number,path,en
ding_node)

node_illegal=get_node_illegal_number_arrived_same_time(checking_node_people_number,route_pe
ople_number,path,people_number,interval)

#EPHRHK . RS

people_sum_legal=get_people_number_legal(people_number)

route_lenth, route_difficulty=get_route_lenth_difficulty_legal(path,route_people_number)

people_time_average,
people_time_latest=get_people_time_average_latest(route_people_number, people_sum_legal,
people_number, interval, route_lenth,route_difficulty)

HIRAKERZ. BEAEETE. REKEHE

var_lenth, var_difficulty, mean_lenth=lenth_difficulty_var_mean(route_lenth,route_difficulty)

# BECSETE

route_height=get_route_height_legal(path,route_people_number)

var_height=height_var(route_height)

if node_illegal==0: #5 A BB EALR

score_1 =100
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else:
score_1 = 100-5*node_illegal

if people_time_average >= 120: #ZHAFHEHEIT 120min AXR
score_2 = 100

else:
score_2 = 100-2%(120-people_time_average)

if people_time_latest <= 180: # &A% 5E AATK A BT 180min AR

score_3 = 100
else:
score_3 = 100-2*(people_time_latest-180)
score_4=score_1+score_2+score_3 HAEEBINE, &KX

B0 300, TEMME A 300 R RRBAE LR
if score_4 <300: #EANAEEMR
score 5 =0
score_6 =0
else: HBAE LR
score_b = people_sum_legal
# BREWNS S ABIINE
score_6 = 1 /10000 = var_lenth + var_difficulty + 1 / 1000 * mean_lenth + var_height # %
BRI E

return score_4,score_5,score 6

def update_solution(solution_1,solution_2):# f##Y 5 FT &1 N
#IER EH MM :solution_1 AR AR solution_2 A HT /=4 AR
# not_update_legal_solution_frequency —H &8 B & A BHIREL
solution_1_score_4, solution_1_score_5, solution_1_score_6=get_evaluate_score(solution_1)
solution_2_score_4, solution_2_score_5, solution_2_score_6=get_evaluate_score(solution_2)
if solution_1_score_4 <300: #/ER B AR S LR
if solution_2_score_4 >=solution_1_score_4: #BRXRMNBAREER, FRUET AEEXEE,
Itk B SE T 1R
solution_1 = solution_2
return solution_1, solution_2_score_4, solution_2_score_5, solution_2_score_6
else:
return solution_1, solution_1_score 4, solution_1_score_5, solution_1 _score 6
else: #ERNEAEER
if solution_2_score_5 > solution_1_score 5. #BERHMMEE, IEINT BXLEAR,
L EFE B AGEN, BRULLTEALA0)
solution_1 = solution_2
return solution_1, solution_2_score_4, solution_2_score_5, solution_2_score_6

elif solution_2_score_5 == solution_1_score 5:# R KM E % TR EFERMINEMLEAN
#HHEE
if solution_2_score_6>=solution_1_score_6:#/BEXMME % B EERBHEMLLREA
HAEE EFMBRIES Z BT E ENE
solution_1 = solution_2
return solution_1, solution_2_score_4, solution_2_score_5, solution_2_score_6
else:
return solution_1, solution_1_score_4, solution_1_score_5, solution_1_score_6
else:
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return solution_1, solution_1_score_4, solution_1_score_5, solution_1_score_6
def read_xsls_hight(xlsx_path):

basic function for reading the location and difficulty from xIs file.

:param xlsx_path: .xlIs path

return: a list
data_xls = xIrd.open_workbook(xlsx_path) # ¥TFF itk TAY ex| XY
sheet_name = data_xIs.sheets()[0] # FHAFE—IKZK
count_nrows = sheet_name.nrows # REUEFTEL
count_nocls = sheet_name.ncols # %15 2%%
line_value = sheet_name.row_values(0)

data =[]

diff = [0]

hight = [0]

for i in range(1,count_nrows):
data_l ={}

for j in range(1,count_nocls-1):
cell = sheet_name.cell(i, |)
if cell.ctype == 2 and cellvalue % 1 == 0.0: # WRIEF
cell_value = int(cell.value)
data_1[line_value[j]] = cell_value
else:
cell_value = float(cell.value)
data_1[line_valuel[j]] = cell_value
data.append(data_1)
diff_cell = sheet_name.cell(i,count_nocls-2)
diff.append(int(diff_cell.value))
hight_cell = sheet_name.cell(i,count_nocls-3)
hight.append(int(hight_cell.value))
return data, diff, hight

def three_dimension_distance(data,i,j):
distance = (data[i]['X 244R(K)]-data[j][ X ER(K)])*+2 + (data[i]['Y 2EER(CK)]-data[j]['Y 2R
(R) )2 +\
(data[i]['Z 2 #R(K) '1-data[]['Z 8HR(K) ')**2

return round(distance*+(1/2))

def distance_matrix_1(data):
dist = []
distance_matrix = []
for i in range(200):
cur_distance_matrix = ]
for j in range(200):
dist.append(three_dimension_distance(data, i, j))
# cur_time_matrix.append(two_dimension_distance(data,i,j)/100)
cur_distance_matrix.append(three_dimension_distance(data, i, j))
distance_matrix.append(cur_distance_matrix)
return distance_matrix
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def local_search_2_opt(Xdata, city_tour):

new = [1]

re_path = copy.deepcopy(city_tour)

re_path.remove(1)

re_path.remove(city_tour[-1])

for i in range(len(city_tour)-2):
d=1{
for j in range(len(re_path)):

d.append(three_dimension_distance(Xdata,new|[-1]-1,re_path[j]-1))

temp = d.index(min(d))
new.append(re_path[temp])
re_path.remove(re_path[temp])

new.append(city_tour[-1])

return new

def add_node(data,tour):
path = copy.deepcopy(tour)
r = random.randint(1,200)
while r in path:

r = random.randint(1, 200)
path.insert(random.randint(1,len(path)-1),r)
new_p = local_search_2_opt(data,path)
new_path = ]
for i in range(len(new_p)):

new_path.append(new_pl[i])
return new_path

def del_node(tour,cur_must_goes):
path = copy.deepcopy(tour)
r = random.randint(1,len(tour)-1)
while tour[r] in cur_must_goes:
r = random.randint(1, len(tour) - 1)
path.remove(path[r])
return path

def add_or_del(data,tour,necessity_node,pos=0.4):
r = random.random()
if r > pos:
path = add_node(data,tour)
elif r <= pos and len(tour)>=22:
path = del_node(tour,necessity_node)
else:
path = tour
return path

def
update_must_go(sol,must_go_candidate=[41,46,18,190,20,136,117,54,109,38,157,195,159,50,9,182,2
2)):
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new_sol = copy.deepcopy(sol)
path = copy.deepcopy(new_sol[2])
cur = copy.deepcopy(new_sol[4])
templ = random.choice(must_go_candidate)
temp2 = random.choice(cur)
while temp1 in cur:

templ = random.choice(must_go_candidate)
for i in range(1,len(path)):

if templ not in pathl[i]:

path[i][path[i].index(temp2)] = temp1

new_sol[2] = path
cur[new_sol[4].index(temp?2)] = temp1
new_sol[4] = copy.deepcopy(cur)
return new_sol

def update_destination(sol,destination_candidate = [158,36,179,168,62,92,128,175,115,140,87,42]):
new_sol = copy.deepcopy(sol)
path = copy.deepcopy(new_sol[2])
cur_destination = new_sol[3][3]
templ = random.choice(destination_candidate)
while templ == cur_destination:
templ = random.choice(destination_candidate)
for i in range(1,len(path)):
path[i][-1] = templ
new_sol[3][i] = templ
new_sol[2] = copy.deepcopy(path)
return new_sol

def update_route(sol,data):
new_sol = copy.deepcopy(sol)
must_goes = copy.deepcopy(new_sol[4])
path = copy.deepcopy(new_sol[2])
change_route = random.randint(1,len(new_sol[0])-1)
new_route = add_or_del(data,path[change_route],must_goes)
path[change_route] = new_route
new_sol[2] = copy.deepcopy(path)
return new_sol

def update_people_number(sol):

new_sol = copy.deepcopy(sol)

people_num = copy.deepcopy(new_sol[0])

change_route = random.randint(1,len(new_sol[0])-1)

ub,lb = get_people_number_maxmin_bound(change_route,people_num,new_sol[2],new_sol[1])

new_num = random.randint(lb,ub)

while new_num == people_num|[change_route]:
new_num = random.randint(lb, ub)

people_num[change_route] = new_num

new_sol[0] = copy.deepcopy(people_num)

return new_sol
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def update_interval(sol,time_slot_candidate = [1,2,3,4,5,6,7,8,9,10]):
new_sol = copy.deepcopy(sol)
cur_inter = copy.deepcopy(new_sol[1])
change_inter = random.randint(1, len(new_sol[0])-1)
new_inter = random.choice(time_slot_candidate)
while new_inter == cur_inter[change_inter]:
new_inter = random.choice(time_slot_candidate)
cur_inter[change_inter] = new_inter
new_sol[1] = copy.deepcopy(cur_inter)
return new_sol

global data

global diff

global distance_matrix

global hight

data, diff hight=read_xsls_hight('Bff{ 3.xIsx')
distance_matrix=distance_matrix_1(data)

# ER. BRI EE R

must_go_point_candidate = [41,46,18,190,20,136,117,54,109,38,157,195,159,50,9,182,22]
destination_candidate = [158,36,179,168,62,92,128,175,115,140,87,42]
time_slot_candidate = [1,2,3,4,5,6,7,8,9,10]

# cur_must_go_point = [46,133]

#cur_destination = [84]

n=200 HER IR R E

global v

v=100 #3E 4 6 km/h=100 m/min
global r_max

rmax=10 #ERAKKLEE

t max=10 #& AR 8] [E]F

HAEE PATIE R
people_number=[0 for i in range(r_max+1)] #RE9EFEHEE
interval=[0 for i in range(r_max+1)] #ERRH & B8] [8] fR BUE

necessity_node=[[] for i in range(r_max+1)] #fRHINEZ S BUE
ending_node=[0 for i in range(r_max+1)] HIERY A S BUE
path=[[] for i in range(r_max+1)] #HIRAERIZ R EUE
route_people_number=[] #5 AIBLE SRS

must_goes =[]

for i in range(2):
r = must_go_point_candidate[random.randint(0, len(must_go_point_candidate) - 1)]
while r in must_goes:

r = must_go_point_candidate[random.randint(0, len(must_go_point_candidate) - 1)]

must_goes.append(r)

dest = destination_candidate[random.randint(0,len(destination_candidate)-1)]

sol =]
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foriin range(1,r_max+1):
people_number[i] = random.randint(20,30)
interval[i] = time_slot_candidate[random.randint(0,len(time_slot_candidate)-1)] # BEHlFE—
B 18] [
necessity_node[i] = must_goes
ending_node[i] = dest
path[i].append(1)
pathl[i].extend(must_goes)
for j in range(18):
r = random.randint(2,200)
while r in must_goes or r == dest or r in pathl[i]:
r = random.randint(2,200)
path[i].append(r)
path[i].append(ending_node[i])
path[i] = local_search_2_opt(data,pathli])
solution_1 = [people_number,interval,path,ending_node,must_goes]

Neighborhood_number=[1,2,3,4,5] #RFH NSRS
Neighborhood_search_frequency=[50,20,500,80,10]  #4REish{EHITRAKEL
i=1
while i<=5;
ifi==1 # AEEBEan1E
for j in range(Neighborhood_search_frequency[i-1]):
solution_2=update_people_number(solution_1)
# solution_3 = update_solution(solution_1, solution_2)
solution_3, solution_3_score_4, solution_3_score_5,
solution_3_score_6=update_solution(solution_1, solution_2)
route_number_legal=get_route_number_legal(solution_3[0])
if solution_3 == solution_2: # BE#HE
solution_1 = solution_3
# print(solution_1)
i=1
break
else: # AEHE
# print(solution_1)
if j == Neighborhood_search_frequencyl[i-1] - 1:
i=2
print(route_number_legal,solution_3_score_4, solution_3_score_5, solution_3_score_6)
elifi ==2: # BF8)E]BRmeRIHBNIE
for j in range(Neighborhood_search_frequency[i-1]):
solution_2=update_interval(solution_1)
# solution_3 = update_solution(solution_1, solution_2)
solution_3, solution_3_score_4, solution_3_score_5, solution_3_score_6 =
update_solution(solution_1,solution_2)
route_number_legal = get_route_number_legal(solution_3[0])
if solution_3 == solution_2: # FEHF#E
solution_1 = solution_3
# print(solution_1)
i=1
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break
else: # RNEHR
# print(solution_1)
if ] == Neighborhood_search_frequencyl[i-1] - 1:
i=3
print(route_number_legal,solution_3_score_4, solution_3_score_5, solution_3_score_6)

elifi ==3: # BRIZIFRENE
for j in range(Neighborhood_search_frequency[i-1]):
solution_2=update_route(solution_1,data)
# solution_3 = update_solution(solution_1, solution_2)
solution_3, solution_3_score_4, solution_3_score_5, solution_3_score_6 =
update_solution(solution_1,solution_2)
route_number_legal = get_route_number_legal(solution_3[0])
if solution_3 == solution_2: # FE#HH#
solution_1 = solution_3
# print(solution_1)
i=1
break
else: # ANEHH
# print(solution_1)
if | == Neighborhood_search_frequency[i-1] - 1:
i=4
print(route_number_legal,solution_3_score_4, solution_3_score_5, solution_3_score_6)
elifi==4 # HEIWHNE
for j in range(Neighborhood_search_frequency[i-1]):
solution_2 = update_must_go(solution_1)
# solution_3 = update_solution(solution_1, solution_2)
solution_3, solution_3 score_4, solution_3_score_5, solution_3 score 6 =
update_solution(solution_1,solution_2)
route_number_legal = get_route_number_legal(solution_3[0])
if solution_3 == solution_2: # FE &
solution_1 = solution_3
# print(solution_1)
i=1
break
else: # AEHME
# print(solution_1)
if j == Neighborhood_search_frequency[i-1] - 1:
i=5
print(route_number_legal,solution_3_score_4, solution_3_score_5, solution_3_score_6)

else: # &S R4BEENE
for j in range(Neighborhood_search_frequency[i-1]):
solution_2 = update_destination(solution_1)
# solution_3 = update_solution(solution_1, solution_2)
solution_3, solution_3_score_4, solution_3_score_5, solution_3_score_6 =
update_solution(solution_1,solution_2)
route_number_legal = get_route_number_legal(solution_3[0])
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if solution_3 == solution_2: # FE#HTH#

solution_1 = solution_3

# print(solution_1)

i=1

break
else: # RNEHR

# print(solution_1)

if | == Neighborhood_search_frequencyl[i-1] - 1:

i =6
print(route_number_legal,solution_3_score_4, solution_3_score_5, solution_3_score_6)
print(solution_1)

#REE X

import random

import numpy as np

from numpy.linalg import solve
import math

import xlrd

# import cluster

import copy

import xlrd

def read_xsls_speed(xIsx_path):
basic function for reading the location and difficulty from xIs file.
:param xIsx_path: xls path
return: a list
data_xlIs = xIrd.open_workbook(xlsx_path) # FJFFItbHbHETAY exl X4
sheet_name = data_xIs.sheets()[1] # HFHAFE—IKE
print(sheet_name)
count_nrows = sheet_name.nrows  # FRELRITE
count_nocls = sheet name.ncols # 355 2 Fl%L
line_value = sheet_name.row_values(0)
speed = [0]
for i in range(1,count_nrows):
speed_cell = sheet_name.cell(i,count_nocls-1)
speed.append(float(speed_cell.value))
return speed

global speed._list
speed_list = read_xsls_speed(' ffff4 3.xIsx’)

# dataset = np.array(loadDataSet('data.xls’, splitChar=","))

class psyGeneticAlorithm():
def __init__(self, popsize, crosspro, mutationpro, iternumber, pathnum, size):

self.popsize = popsize
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self.crosspro = crosspro

self. mutationpro = mutationpro
self.iternumber = iternumber

# self.chromosomel =[]
self.chromosome? = []
self.pathnumber = pathnum
self.size = size

self.bestfit = 0

def initial_population(self):
FhEERNA 1L grefenstette ZRHD
return:
for i in range(self.popsize):
temp = [k for k in range(1,121)]
templ =[]
for k in range(self.pathnumber-1):
cur_people =[]
for j in range(int(120/self.pathnumber)):
can_p = random.randint(0,len(temp)-1)
cur_people.append(temp[can_p])
temp.remove(temp[can_p])
templ.append(cur_people)
templ.append(temp)
self.chromosome?2.append(templ)

def crossover(self):
crossnumber = int(self.popsize * self.crosspro / 2) » 2
crossoverindexs = random.sample(range(1, self.popsize), crossnumber)
for i in range(int(crossnumber / 2)):
self.singlepointcross(crossoverindexs|i], crossoverindexs[crossnumber - i - 1])

def singlepointcross(self, index1, index2):
pathindex = random.randint(1,self.pathnumber - 1)
listl = copy.deepcopy(self.chromosome?2[index1][pathindex])
list2 = copy.deepcopy(self.chromosome?2[index?2][pathindex])
# listl = self.chromosome2[index1][uavindex].copy()
# list2 = self.chromosome2[index2][uavindex].copy()
min_len = min(len(list1) - 1, len(list2) - 1)
k1 = random.randint(0, min_len)
k2 = random.randint(0, min_len)
ifk2 <kl: #todo —EEiLHEH!!!
t=k2
k2 = k1
kl=t
k1l =kl
k22 = k1
fragmentl = list1[k1: k2]

33



fragment2 = list2[k1: k2]
newl =[]
new?2 = []
for pos in fragment1:
if pos not in list2:
if fragment2[fragmentl.index(pos)] in new?2:
new?2.append(fragment2[new?2.index(fragment2[fragmentl.index(pos)])])
else:
new?2.append(fragment2[fragmentl.index(pos)])
else:
if fragment2[fragmentl.index(pos)] not in new?2:
new?2.append(fragment2[fragmentl.index(pos)])
else:
new?2.append(fragment2[new?2.index(fragment2[fragmentl.index(pos)])])
for pos in fragment2:
if pos not in list1:
if fragmentl[fragment2.index(pos)] in new1:
newl.append(fragmentl[newl.index(fragmentl[fragment2.index(pos)])])
else:
newl.append(fragmentl[fragment2.index(pos)])
else:
if fragmentl[fragment2.index(pos)] not in new1:
newl.append(fragmentl[fragment2.index(pos)])
else:
newl.append(fragmentl[newl.index(fragmentl[fragment2.index(pos)])])

list1[k1: k2] = new?2
list2[k1: k2] = newl
del list1[k1: k2]
leftl = listl
offspringl = []
for pos in leftl:
if pos in newl:
pos = fragmentl[newl.index(pos)]
while pos in newl:
pos = fragmentl[newl.index(pos)]
offspringl.append(pos)
continue
offspringl.append(pos)
for i in range(0, len(new1l)):
offspringl.insert(k11, newl1[i])
k1l +=1
# self.chromosome2[index1][uavindex] = offspringl.copy()
self.chromosome?[index1][pathindex] = copy.deepcopy(offspringl)
del list2[k1: k2]
left2 = list2
offspring2 = []
for pos in left2:
if pos in new?2:
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pos = fragment2[new?2.index(pos)]
while pos in new?2:
pos = fragment2[new2.index(pos)]
offspring2.append(pos)
continue
offspring2.append(pos)
foriin range(0, len(new?2)):
offspring2.insert(k22, new?2][i])
k22 +=1
# self.chromosome2[index2][uavindex] = offspring2.copy()
self.chromosome?[index2][pathindex] = copy.deepcopy(offspring?)

def mutation(self):
mutationnumber = int(self.popsize * self. mutationpro)
crossoverindexs = random.sample(range(1, self.popsize), mutationnumber)
for i in range(mutationnumbery):
self.addmutation(crossoverindexs[i])

def addmutation(self,index):
length =[]
for i in range(self.pathnumber):
length.append(len(self.chromosome?2[index][i]))
pathindex = np.argmin(length)
# offspring = self.chromosome?2[index].copy()
offspring = copy.deepcopy(self.chromosome?2[index])
# cur_uav = self.chromosome?2[index][uavindex].copy()
cur_path = copy.deepcopy(self.chromosome?2[index][pathindex])
temp = [k for k in range(1, 121)]
foriin cur_path:
temp.remove(i)
can = temp[random.randint(0,len(temp)-1)]
for i in range(self.pathnumber):
if can in self.chromosome?2[index][i]:
self.chromosome?2[index][i].remove(can)
in_index = random.randint(0,len(cur_path)-1)
cur_path.insert(in_index,can)
self.chromosome?[index][pathindex] = copy.deepcopy(cur_path)

def decode(self, index):

param index:MAZE 5|
return: 42 A9 (8]

print("FHIG T EF A MEE N E )
fitness = random.randint(-10,20)
return fitness

def select(self):
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EHE R AHRIREE
‘return:

fitness = np.array([self.decode(i) for i in range(0, self.popsize)])

# FERIRE
bestindex = np.argmax(fitness)
self.bestfit = fitness[bestindex]
print("fEERMERIERE: " self.bestfit)
print(self.chromosome?2[bestindex])
newpopulation =[]
newpopulation.append(self.chromosome2[bestindex].copy())
for i in range(self.popsize - 1):
indexset = random.sample(range(self.popsize), self.size)
bestindex = indexset[np.argmax(fitness[indexset])]
newpopulation.append(self.chromosome2[bestindex][:])

self.chromosome?2 = newpopulation

def run(self):
self.initial_population()
for i in range(self.iternumber):

print("gE" i, IE A
self.crossover()
self.mutation()
self.select()
bestindex = 0
for i in range(0, self.popsize):
temp = self.decode(i)
if self.bestfit < temp:
self.bestfit = temp
bestindex = i
print( YRIRERNE: ', str(self.bestfit))
print(self.chromosome?2[bestindex])
return self.chromosome2[bestindex]

psyGa = psyGeneticAlorithm(60,0.2,0.1,100,4,4)
psyGa.run()

import numpy as np
import xlrd

def read_xsls_hight(xlsx_path):
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basic function for reading the location and difficulty from xIs file.
:param xIsx_path: xls path
return: a list
data_xls = xIrd.open_workbook(xlsx_path) # ¥TFF itk TAY ex| XY
sheet_name = data_xIs.sheets()[0] # HEANZE—kF*
count_nrows = sheet_name.nrows # REUEFTEL
count_nocls = sheet_name.ncols # %15 2%%
line_value = sheet_name.row_values(0)

data =[]

diff = [0]

hight = [0]

for i in range(1,count_nrows):
data_l ={}

for j in range(1,count_nocls-1):
cell = sheet_name.cell(i, |)
if cell.ctype == 2 and cellvalue % 1 == 0.0: # WREEFR
cell_value = int(cell.value)
data_1[line_value[j]] = cell_value
else:
cell_value = float(cell.value)
data_1[line_value[j]] = cell_value
data.append(data_1)
diff_cell = sheet_name.cell(i,count_nocls-2)
diff.append(int(diff_cell.value))
hight_cell = sheet_name.cell(i,count_nocls-3)
hight.append(int(hight_cell.value))
return data, diff, hight

def three_dimension_distance(data,i,j):
distance = (datali]['X 28#R(>K)"]-data[j]['X 284R(K)])++2 + (data[i]['Y 24R(K)]-data[j]['Y 2245
(R)D#x2 +\
(data[i]['Z 24R(K) ']-data[j]['Z HFR(K) )**2

return round(distance**(1/2))

def distance_matrix_1(data):
dist = []
distance_matrix = []
for i in range(200):
cur_distance_matrix = []
for j in range(200):
dist.append(three_dimension_distance(data, i, j))
# cur_time_matrix.append(two_dimension_distance(data,i,j)/100)
cur_distance_matrix.append(three_dimension_distance(data, i, j))
distance_matrix.append(cur_distance_matrix)
return distance_matrix

def get_route_people_number(): # K&z FBEANBEFSES
route_people_number=[i for i in range(1, r_max + 1)]
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return route_people_number

def get_route_lenth_difficulty_legal(path,route_people_number)#KEF%&HB AL A KEMSEE
-DAR—FIR
route_lenth=(] #REEFEABEZNKEIRE NN BRREELRS)
route_difficulty = [| #KE%HF ABLIEETIZR
for i in route_people_number:
sum_lenth=0
route_path=pathli]
j=0
while j>=(len(route_path)-1):
sum_lenth=sum_lenth+distance_matrix[route_path[j]-1][route_path[j+1]-1] #Z=FEE
EEMRENER R SER—
j=itl
route_lenth.append(sum_lenth)

sum_difficulty=0
for k in route_path:
sum_difficulty =sum_difficulty+diff[k] HERR
EFIRPE SR
route_difficulty.append(sum_difficulty)
return route_lenth,route_difficulty

def get_route_height_legal(path,route_people_number)#KE5&E AL ACESE-E— 5%k
route_height = [] # KBHXHAREZNECSESR
for i in route_people_number:
sum_height=0
route_path = path[i]
for j in range(len(route_path)-1):
if hight[route_path[j+1]] >= hight[route_path[j]]:# & z B FRFIR PR S z B IR
sum_height = sum_height + hight[route_path[j+1]]- hight[route_path][j]]
route_height.append(sum_height)
return route_height

def get_people_number_legal():#Kk— MR &XS 5 ANE
people_sum_legal=120
return people_sum_legal

def
get_people_time_average_latest(route_people_number,people_sum_legal,solution,interval,route_lent

h,route_difficulty): #35k &35 5R & 8139 S F &K F i

people_time_average #&ASREN T B
people_time_late #E— B RRBR T RNS 5B RERRNK
people_time_latest ~ #&ESFEENRKHAN

people_time_sum=0 HREZRAGSREN SRR
time_per_people=[]  #EEWEFFNSRBELHENK
for i in range(len(route_people_number)): #3—& 8B A& %
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route_people_sum=len(solution(i])

route_people_sequence=solution]i]

for j in route_people_sequence:

time_per_people.append(route_lenthli] / speed_list[j] + route_difficulty[i] +
(route_people_sum-1)*interval[route_people_numberf[i]])

for k in range(len(time_per_people)):

people_time_sum=people_time_sum+time_per_people[i]
people_time_average=people_time_sum/people_sum_legal
people_time_latest=max(time_per_people)
return people_time_average,people_time_latest

def lenth_difficulty_var_mean(route_lenth,route_difficulty)#REEZ&KE . M ENEIEM T =
var_lenth=np.var(route_lenth)
var_difficulty=np.var(route_difficulty)
mean_lenth=np.mean(route_lenth)
return var_lenth,var_difficulty,mean_lenth

def height_var(route_height)#K & CS 2T
var_height = np.var(route_height)
return var_height

def get_route_from_node_number(node_number,path,route_people_number): #HIRTBEICE 2 %R
SKEZZBESHB RIS
route_from_node_number=[]
for i in route_people_number:
forj in path[i-1]:
if | == node_number:
route_from_node_number.append(i)
break
return route_from_node_number

def get_checking_node_people_number(route_people_number, path,ending_node): #3kH A 19B& 2
NERRER RS
checking_node_people_number=([]
ending_node_same=ending_node[1] HE SR A RS 1 ES
print(route_people_number)
for i in range(len(route_people_number)-1): #3—%&F A%
# print(i)
for j in range(len(path[route_people_number i]])):
# print(path[route_people_number(i]])
# print())
checking_node_people_number.append(path[route_people_number[i]][j])
# print(checking_node_people_number)
checking_node_people_numbersort() #XBREE = FEHEEHESHERE—N
a=checking_node_people_number[-1]
for i in range(len(checking_node_people_number) - 2, -1, -1):
if a == checking_node_people_numberf(i]:
checking_node_people_number.remove(checking_node_people_numberfi])
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else:
a=checking_node_people_number(i]
checking_node_people_number.remove(1) # KBiEs
checking_node_people_number.remove(ending_node_same) # KRS
return checking_node_people_number

def lenth_difficulty_arrive_node(node_number,route_path):#>Kk— &2 E MZIAIE E S IR B MK
E
sum_lenth=0
sum_difficulty=0
for i in range(len(route_path)-1):
sum_lenth=sum_lenth+distance_matrix[route_path[i]-1][route_path[i+1]-1] #ZiE B 4EFE
MREIMEEE RS ER—

sum_difficulty = sum_difficulty + diff[route_path[i]] HERXEES| R
P& R E
if route_path[i+1] == node_number:
break

return sum_lenth,sum_difficulty

def get_node_illegal_number_arrived_same_time(solution,checking_node_people_number,
route_people_number,path,interval): #>K N & B BT A ARG IT 5 MAARZ MR E =M
node_illegal=0
for i in checking_node_people_number: #3—16 & &5
time_checking_node=[]
route_from_node_number=get_route_from_node_number(i, path,route_people_number) #
BER—RESMNENREES
for j in route_from_node_number: #8&FE—KESNEIELFS
for k in solution[j-1]: # AR RS
route_people_sum = len(solution[j-1])
sum_lenth, sum_difficulty=lenth_difficulty_arrive_node(i,path[j])
time_checking_node.append(sum_lenth / speed_list[k] + sum_difficulty +
(route_people_sum - 1) = interval[route_people_numberf[i]])
time_checking_node.sort()
if len(time_checking_node) > 5:
for | in range(len(time_checking_node)-4):
if (time_checking_node[l+4]-time_checking_node[l]) <=1:
node_illegal=node_illegal+1
return node_illegal

def get_fitness(solution):# 3K —™ & A THEANT BR 45
HAHEES 5 ARNEIAARNEERKE

route_people_number=get_route_people_number()

checking_node_people_number=get_checking_node_people_number(route_people_number,path,en
ding_node)

node_illegal=get_node_illegal_number_arrived_same_time(solution,
checking_node_people_number, route_people_number, path,interval)

#EIC, R TTAETIK
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people_sum_legal = get_people_number_legal()

route_lenth, route_difficulty = get_route_lenth_difficulty_legal(path, route_people_number)

people_time_average,
people_time_latest=get_people_time_average_latest(route_people_number,people_sum_legal,solutio
n,interval,route_lenth,route_difficulty)

HIBGIKETTE. BEREENTE. BEKEHE

var_lenth, var_difficulty, mean_lenth=lenth_difficulty_var_mean(route_lenth,route_difficulty)

# BEICS 87T
route_height=get_route_height_legal(path,route_people_number)
var_height=height_var(route_height)

if node_illegal==0: #5 AR ZHL AR
score_1 = 10000

else:
score_1 = 10000-5*node_illegal

if people_time_average >= 120: # A K#81F 120min AR
score_2 = 10000

else:
score_2 = 10000-2+(120-people_time_average)

if people_time_latest <= 210: #E&RIE e AAT KRBT 210min AR
score_3 = 10000
else:
score_3 = 10000-2*(people_time_latest-210)
score_4=score_l+score_2+score 3 #AEAMBIEME, &AE 30000, FFMES 30000 A3k

RRAE R
if score_4 <30000: #fRANRE LR
score_5 =0
score_6 =0
else: HR AN EER

score_5 = 500-people_time_latest
# A% 5T AT [B)
score_6 = 500-(1 / 10000 * var_lenth + var_difficulty + 1 / 1000 * mean_lenth + var_height)
# Z BiRFNE
fitness=score_l+score_2+score_3+score_4+score_5+score_6
return fitness

def read_xsls_speed(xIsx_path):
basic function for reading the location and difficulty from xls file.
:param xlsx_path: xlIs path
return: a list

data_xls = xIrd.open_workbook(xlsx_path) # FTFF I TEY exl X4
sheet_name = data_xIs.sheets()[1] # HANFE—kK
print(sheet_name)
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count_nrows = sheet_name.nrows  # FHKEURFTEL
count_nocls = sheet_name.ncols # %15 2%%L
line_value = sheet_name.row_values(0)
speed = [0]
for i in range(1,count_nrows):
speed_cell = sheet_name.cell(i,count_nocls-1)
speed.append(float(speed_cell.value))
return speed

global speed_list
speed_list = read_xsls_speed(' ffff4 3.xlIsx’)

global data

global diff

global distance_matrix
global hight

data, diff hight=read_xsls_hight('Bff{ 3.xIsx')
distance_matrix=distance_matrix_1(data)

global r_max
r max=4

global path
path=[[1,81,142,109,154,114,7,6,159,106,164,176,14,161,22,87,110,40,66,69,101,51,175],
1,40,169,13,41,46,182,84,161,22,192,97,6,159,38,99,190,102,94,149,175],
1,66,69,111,29,5,6,159,74,55,8,168,97,114,109,147,57,21,22,87,175],
1,76,125,169,178,18,3,82,159,6,135,168,22,152,43,84,183,182,151,89,175]]

— /o —

global interval
interval=[0,1,1,1,1]

global ending_node

ending_node=[0,175,175,175,175]

solution=[[62, 96, 55, 46, 15, 34, 47, 14, 85, 86, 92, 1, 16, 93, 108], [80, 20, 107, 33, 101, 43, 17, 94, 57,
118,103, 27, 2,32, 71, 81], [36, 22, 8, 113, 87, 82, 90, 42, 3, 56, 61, 69, 53, 48, 7, 37], [11, 19, 29, 45, 49,
50, 54, 70, 74, 75, 77, 100, 102, 110, 115]]

fitness=get_fitness(solution)

print(fitness)
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