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hope my support will help Sumardi to have a fruitful life in Japan. Thank you very
much for 2 years.
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import csv

from datetime import datetime, timedelta
import pandas as pd

import numpy as np

def signal_emu2(input,sim_time):
from scipy.optimize import minimize
import math
import itertools
from tensorflow.keras.models import Sequential, model_from_json
import csv
from csv import reader
import sys

import copy

cross_split = 0.4

minimizefunc = 2 #1 DFHEFENEILE 2 DBEEERILT—I—FE,3 DEEIEE=2
—krik

initial = 2 #1 DFEFFESER, 2 (FUXRFEICLLESIFR

output_dir = 'C:/FeedbackSignalControl/FORAVENUE/AVENUE 7O xHb
/KomazawaAvn.cases/C_1102145806590/AIloutput/’

model = model_from_json(open(output_dir + "model.json", 'r').read()) # {&
FLEET VBEDZRAAH

model.load weights(output_dir + "weight.hdf5") # EEFELE-FEEHDEHES
HIAFH

with open(output_dir + "SeachResult.csv",'w',newline="'"') as a:
writer = csv.writer(a)

low

[100]*71

low

[str(n) for n in low]

writer.writerow(low)

88



{EE3

'
TERE FHIETIE—2
def cycle(a):

y =[]

for i in range(len(a)):

y.append((40-180)/(1+math.exp(0.0000000001*a[i]))+180)

return y

def delta_cycle(b):
y =[]
for i in range(len(b)):

y.append(((-3)-3)/(1+math.exp(0.0000000001*b[i]))+3)

return y

def split(c,cross_split):
y =[]
for i in range(len(c)):
y.append((0.2-(1-cross_split))/(1+math.exp(0.0000000001*c[i]))+(1-

cross_split))

return y

def split_1(d,cross_split):
y =[]
for i in range(len(d)):
y.append((0.2-(1-cross_split))/(1+math.exp(0.0000000001*d[i]))+(1-

cross_split))

return y
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def split_arrow(e,split,cross_split):
y =[]

for i in range(len(e)):

y.append((0-((1-cross_split)-
split[i]))/(1+math.exp(0.0000000001*e[i]))+((1-cross_split)-

split[i]))
return y

def objective_fuc(x,args): #AA(d 70 %
from datetime import datetime
import pandas as pd

import numpy as np

TransmissionDelay = 3
with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE 7Ok
/KomazawaAvn.cases/C_1102145806590/AIloutput/SeachResult.csv', 'r',newlin
e=""') as f:

s = reader(f)

s = list(s)

minOfDelay = float(s[-1][©@])

with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE Z7E¥ Yk
/KomazawaAvn.cases/C_1102145806590/AIoutput/SeachBestResult.csv','r',ne
wline="") as m:
reader(m)

s = list(s)

MostminOfDelay = float(s[-1][@9])
with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE 7Ok

S

/KomazawaAvn.cases/C_1102145806590/AIloutput/SeachEndtime.csv', 'r',newli
ne="") as g:
t = reader(g)
t = list(t)
endtime = datetime.strptime(t[0][0], '%Y-%m-%d %H:%M:%S")
endtime_30sec = datetime.strptime(t[O0][1], '%Y-%m-%d %H:%M:%S")
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data = copy.copy(args)
cyclelist = cycle(x[0:10])

deltacyclel = delta_cycle(x[10:20])
deltacycle2 = delta_cycle(x[20:30])

splitl = split 1(x[30:40],cross_split)

splitl_arrow = split_arrow(x[40:50],splitl,cross_split)
split2 = split(x[50:60],cross_split)

split3 = split(x[60:70],cross_split)

cyclelist = np.array(cyclelist)
deltacyclel = np.array(deltacyclel)
deltacycle2 = np.array(deltacycle2)

cyclelist2 = cyclelist + deltacyclel
cyclelist3 = cyclelist + deltacycle2
effectivel = []
effective2 = []
effective3d = []

for i in range(10):
effectivel.append(round(cyclelist[i]) - 13)
effective2.append(round(cyclelist[i]) + round(deltacyclel[i]) - 3)
effective3.append(round(cyclelist[i]) + round(deltacycle2[i]) -
10)

cyclelist = [i + 13 for i in effectivel]

cyclelist2 [i + 3 for i in effective2]

cyclelist3 [i + 10 for i in effective3]
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greenl_ 1 = []
greenl 2 = []
greenl_3 = []
green2_1 = []
green2_2 = []
green3_1 = []
green3_2 = []

for i in range(10):
greenl_1.append(round(effectivel[i] * spliti[i]))
greenl_2.append(round(effectivel[i] * splitl_arrow[i]))
greenl_3.append(effectivel[i] - greenl_1[i] - greenl_2[i])

green2_1.append(round(effective2[i] * split2[i]))
green2_2.append(effective2[i] - green2_1[i])

green3_1.append(round(effective3[i] * split3[i]))
green3_2.append(effective3[i] - green3_1[i])
cyclel = sum(data[44+TransmissionDelay:45+TransmissionDelay,9:12][0])
+ 13 #REZICBVI-ESFREZINE
cycle2 = sum(data[44+TransmissionDelay:45+TransmissionDelay,13:15][0])
+ 3
cycle3 = sum(data[44+TransmissionDelay:45+TransmissionDelay,16:18][0])
+ 10
lugl = data[44+TransmissionDelay:45+TransmissionDelay,12:13][0][0]
offset2 = data[44+TransmissionDelay:45+TransmissionDelay,15:16][0][0]
offset3 = data[44+TransmissionDelay:45+TransmissionDelay,18:19][0][0]
lug2

lugl - offset2

lug3 = lug2 - offset3

GREEN1_1 = data[44+TransmissionDelay:45+TransmissionDelay,9:10][0][0]

GREEN1_2 = data[44+TransmissionDelay:45+TransmissionDelay,10:11][0][9]
GREEN1_3 = data[44+TransmissionDelay:45+TransmissionDelay,11:12][0][9]
GREEN2_1 = data[44+TransmissionDelay:45+TransmissionDelay,13:14][0][9]
GREEN2_2 = data[44+TransmissionDelay:45+TransmissionDelay,14:15][0][@]
GREEN3_1 = data[44+TransmissionDelay:45+TransmissionDelay,16:17][0][9]
GREEN3_2 = data[44+TransmissionDelay:45+TransmissionDelay,17:18][0][@]
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k:
l:

offset3list

j=29

lugl

lugllist = []
offset2list

[]
[]

greenl_1list = []
greenl 2list = []
greenl_3list = []
green2_1list = []
green2_2list = []
green3_1list = []
green3_2list = []

#print(i)
= lugl + 60

for i in range(15 - TransmissionDelay):

if lugl >= cyclel:

lugl = lugl - cyclel

if j >= 10:
cyclel =
GREEN1_1
GREEN1_2
GREEN1_3

else:
cyclel =
GREEN1_1
GREEN1_2
GREEN1_3

j+=1

cyclelist[9]

greenl_1[9]

greenl_2[9]

greenl_3[9]

cyclelist[j]

greenl_1[3j]

greenl_2[7j]

greenl_3[j]
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lug2 = lug2 + 60
if lug2 >= cycle2:
lug2 = lug2 - cycle2
if k >= 10:
cycle2 = cyclelist2[9]
GREEN2_1

green2_1[9]

GREEN2_2 = green2_2[9]
else:
cycle2 = cyclelist2[k]
GREEN2_1 = green2_1[k]
GREEN2_2 = green2_2[k]
k += 1
lug3 = lug3 + 60
if lug3 >= cycle3:
lug3 = lug3 - cycle3
if i >= 10:
cycle3 = cyclelist3[9]
GREEN3_1

green3_1[9]

GREEN3_2 = green3_2[9]
else:
cycle3 = cyclelist3[1]
GREEN3_1 = green3_1[1]
GREEN3_2 = green3_2[1]
1+=1
lugllist.append(lugl)
offset2list.append(lugl - 1lug2)
offset3list.append(lug2 - 1lug3)

greenl_1list

greenl_2list.
greenl_3list.

green2_1list

green2_2list.
green3_1list.
green3_2list.

.append(GREEN1_1)
append (GREEN1_2)
append (GREEN1_3)
.append(GREEN2_1)
append (GREEN2_2)
append (GREEN3_1)
append (GREEN3_2)
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chagesignalinfo = []

for i in range(15 -

chagesignalinfo.
chagesignalinfo.
chagesignalinfo.

chagesignalinfo.

chagesignalinfo.
chagesignalinfo.

chagesignalinfo.

chagesignalinfo.
chagesignalinfo.

chagesignalinfo.

for i in range(15 -

data[45+TransmissionDelay+i:46+TransmissionDelay+i,9:][0@] =

TransmissionDelay):
append(greenl_11ist[i])
append(greenl_21ist[i])
append(greenl_31ist[i])
append(lugllist[i])

append(green2_11ist[i])
append(green2_21ist[i])
append(offset2list[i])

append(green3_11ist[i])
append(green3_21ist[i])

append(offset3list[i])

TransmissionDelay):

chagesignalinfo[0+10*1i:10+10%1i]

with open('C:/FeedbackSignalControl/FORlearndata/AVENUE 7O THb
/KomazawaAvn.cases/C_1102145806590/AIoutput/Xmean.csv', 'r',newline="")

as f:

Xmean

reader(f)

Xmean = list(Xmean)

Xmean = np.array(Xmean)

Xmean = Xmean.astype(np.float)

with open('C:/FeedbackSignalControl/FORlearndata/AVENUE AT/
/KomazawaAvn.cases/C_1102145806590/AIoutput/Xstd.csv', 'r',newline="")

as g:
Xstd = reader(g)
Xstd = list(Xstd)
Xstd = np.array(Xstd)
Xstd = Xstd.astype(np.float)
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for i in range(60):

for j in range(19):
data[i:i+1,j:j+1][0] -= Xmean[@][]]
data[i:i+1,j:j+1][0] /= Xstd[@][]]
data = data.reshape([1, 60,19])
predict = model.predict(data,verbose=0)

predict[0][9]

predict

minlow = []

if predict < minOfDelay:
minlow.append(predict)
minlow.extend(x)
with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE 7R Yk
/KomazawaAvn.cases/C _1102145806590/Aloutput/SeachResult.csv','a’,ne
wline=""') as f:

writer

csv.writer(f)

minlow

[str(n) for n in minlow]
writer.writerow(minlow)
Mostminlow = []
if predict < MostminOfDelay:
Mostminlow.append(predict)

Mostminlow.extend(x)

with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE A H+
/KomazawaAvn.cases/C_1102145806590/AIloutput/SeachBestResult.csv','w
‘,newline="") as m:

writer = csv.writer(m)

Mostminlow = [str(n) for n in Mostminlow]

writer.writerow(Mostminlow)

with open('C:¥FeedbackSignalControl¥FORAVENUE¥AVENUE 7AYok
¥KomazawaAvn.cases¥C_1102145806590¥AToutput¥BestFlag.csv', 'w') as

writer

writer.write(str(1))
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with open('C:¥FeedbackSignalControl¥FORAVENUEYAVENUE A Y+

¥KomazawaAvn.cases¥C 1102145806590¥AIoutput¥FoundBesttime.csv', 'w')
as writer

writer.write(str(sim_time-1

import datetime
if endtime <= datetime.datetime.now() or endtime_3@sec <=
datetime.datetime.now():
raise ValueError('FIEIEREFFTTINERTERETT! )
else:

return predict

import random
import scipy.optimize as opt
import datetime
from datetime import timedelta
TransmissionDelay = 3
args = copy.copy(input) #EET—FANERFR
with
open('C:/FeedbackSignalControl/FORAVENUE/InitialValue.csv','r',newline="")
as m:
s = reader(m)

green = list(s)

green = green[Q]

[int(s) for s in green]

green

def cycle_rev(a):
y =[]
for i in range(len(a)):
y.append(1000000000*math.log(((40-180)/(a[i]-180))-1))

return y

def delta_cycle_rev(b):
y =[]
for i in range(len(b)):

y.append(1000000000*math.log((((-3)-3)/(b[i]-3))-1))

return y
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def

def

def

ini1

split_rev(c,cross_split):

y =[]

for i in range(len(c)):
y.append(1000000000*math.log(((0.2-(1-cross_split))/(c[i]-(1-
cross_split)))-1))

return y

split 1 rev(d,cross_split):

y =[]

for i in range(len(d)):
y.append(1000000000*math.log(((0.2-(1-cross_split))/(d[i]-(1-
cross_split)))-1))

return y

split_arrow_rev(e,split,cross_split):

y =[]

for i in range(len(e)):
y.append(1000000000*math.log(((0-((1-cross_split)-split))/(e[i]-
((1-cross_split)-split)))-1))

return y

cycle _rev([green[0]]*10)

ini2 = delta_cycle_rev([0]*10)

ini3 = delta_cycle_rev([0©]*10)

ini4 = split_1_rev([green[1]/(green[0]-13)]*10, cross_split)

ini5 = split_arrow_rev([green[2]/(green[0]-13)]*10, green[1]/(green[0]-

13), cross_split)

ini6 = split_rev([green[4]/(green[0]-3)]*10, cross_split)
ini7 = split_rev([green[6]/(green[0]-10)]*10, cross_split)
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if initial ==

xini = []

else:

lastcyclel

lastcycle2

lastcycle3

else:

xini.extend(inil)
xini.extend(ini2)
xini.extend(ini3)
xini.extend(ini4)
xini.extend(ini5)
xini.extend(ini6)

xini.extend(ini7)

#RTDIE S HIENIFHRA L V= Fr

if lastcyclel >=180:
lastcyclel = 179
elif lastcyclel <= 40:

lastcyclel = 41
else:

lastcyclel = lastcyclel
lastdeltal = lastcycle2 - lastcyclel

if lastdeltal >= 3:
lastdeltal = 2
elif lastdeltal <= -3:

lastdeltal

lastdeltal

sum(args[44+TransmissionDelay:45+TransmissionDelay,9:12][90

1) + 13

sum(args[44+TransmissionDelay:45+TransmissionDelay, 13:15][

0]) + 3

sum(args[44+TransmissionDelay:45+TransmissionDelay, 16:18][

0]) + 10

-2

lastdeltal
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lastdelta2 =
if lastdelta

if greenlspl

elif greenls

else :

arrowsplit =

if arrowspli

arrowspl

arrowspl
else:

arrowspl

lastcycle3 - lastcyclel
2 >= 3:

lastdelta2 = 2
elif lastdelta2 <= -3:

lastdelta2 = -2
else:
lastdelta2 = lastdelta2
lastgreenl = args[44+TransmissionDelay:45+TransmissionDelay,9:10][0][@]
lastarrow =
args[44+TransmissionDelay:45+TransmissionDelay,10:11][0][©
]
lastgreen2 =
args[44+TransmissionDelay:45+TransmissionDelay,13:14][0][©
]
lastgreen3 =
args[44+TransmissionDelay:45+TransmissionDelay,16:17][0][©
]
greenlsplit = lastgreenl/(lastcyclel-13)

it >=0.6 :

greenlsplit = 0.59

plit <= 0.2:

greenlsplit = 0.21

greenlsplit = greenlsplit

lastarrow/(lastcyclel-13)

t >= (1-cross_split - greenlsplit):
it = (1-cross_split - greenlsplit) - 0.01

elif arrowsplit ==

it - 0.01

it = arrowsplit
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green2split
else :

green2split

green2split = lastgreen2/(lastcycle2-3)

if green2split >=0.6 :
green2split = 0.59
elif green2split <= 0.2:

0.21

green2split

green3split = lastgreen3/(lastcycle3-10)

if green3split >=0.6 :
green3split = 0.59
elif green3split <= 0.2:

green3split = 0.21
else :
green3split = green3split
inil = cycle_rev([lastcyclel]*10)
ini2 = delta_cycle_rev([lastdeltal]*10)
ini3 = delta_cycle_rev([lastdelta2]*10)
ini4 = split_1 rev([lastgreenl/(lastcyclel-13)]*10, cross_split)
ini5 = split_arrow_rev([0.009]*10, lastgreenl/(lastcyclel-13),
cross_split)
ini6 = split_rev([0.59]*10, cross_split)
ini7 = split_rev([©.59]*10, cross_split)
xini = []
xini.extend(inil)
xini.extend(ini2)
xini.extend(ini3)
xini.extend(ini4)
xini.extend(ini5)
xini.extend(ini6)
xini.extend(ini7)
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initial_simplexList=[]

for simplex in range( len(xini)+1 ):

x=[]

for dim in range( len( xini ) ):
x.append( xini[dim] + random.uniform(-10000000000,10000000000))

initial_simplexList.append( x )

cyclel sub = sum(args[44+TransmissionDelay:45+TransmissionDelay,9:12][0])
+ 13 #RBICBV-ESHERERG

cycle2_sub = sum(args[44+TransmissionDelay:45+TransmissionDelay,13:15][0])
+ 3

cycle3 sub = sum(args[44+TransmissionDelay:45+TransmissionDelay,16:18][0])
+ 10

lugl_sub = args[44+TransmissionDelay:45+TransmissionDelay,12:13][0][0]

offset2_sub = args[44+TransmissionDelay:45+TransmissionDelay,15:16][0][0]

offset3_sub = args[44+TransmissionDelay:45+TransmissionDelay,18:19][0][0]

lug2_sub = lugl_sub - offset2_sub

lug3_sub = lug2_sub - offset3_sub

seachtime = min([cyclel_sub-lugl sub,cycle2 sub-lug2_sub,cycle3_ sub-
lug3_sub])
endtime = datetime.datetime.now().replace(microsecond=0) +
timedelta( seconds = seachtime)
endtime_30sec = datetime.datetime.now().replace(microsecond=0) +

timedelta( seconds = 20)

with open(output_dir + "SeachEndtime.csv",'w',newline="'") as b:
writer = csv.writer(b)

writer.writerow([str(endtime),str(endtime_30sec)])
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import scipy.optimize as opt

if minimizefunc ==

result= opt.dual_annealing(objective_fuc,

args = (args,),

bounds = [[-10000000000,10000000000]]*70,

X0 = xini

)

raise ValueError('{ZZ&ETTY!")

elif minimizefunc ==

result = opt.minimize(objective_fuc,

args = (args,),

X0 = xini,

method="'Nelder-Mead',

options = {'initial_simplex’

)
raise ValueError('iZZRETTT!")
else:
result = opt.minimize(objective_ fuc,

args = (args,),

X0 = xini,

: initial_simplexlList},

bounds = [[-10000000000,10000000000]]*70,

method="BFGS'
)

raise ValueError('#EHRETTY!")
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except :

import csv #ZIMH\5 senddata {ERK

from csv import reader

FoundminFlag = pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥AVENUE
pA=DZ L/
¥KomazawaAvn.cases¥C_1102145806590¥ATIoutput¥BestFlag.cs

v',header=None)

FoundminFlag = FoundminFlag.iloc[0,0]

FoundBestTime = pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥AVENUE
Jarzyk
¥KomazawaAvn.cases¥C_1102145806590¥AIoutput¥FoundBestti

me.csv',header=None)

FoundBestTime = FoundBestTime.iloc[0,0]

if Method == 1 or ((sim_time-1) - FoundBestTime) == 720 & FoundminFlag
== 0:
output_dir = 'C:/FeedbackSignalControl/FORAVENUE/AVENUE 7Ok

/KomazawaAvn.cases/C_1102145806590/AIoutput/’

with open(output_dir + 'SeachResult.csv','r',newline="'") as f:

s = reader(f)

s = list(s)

x = s[-1][1:71]

x = [float(s) for s in x]

with open('C:¥FeedbackSignalControl¥FORAVENUE¥AVENUE Aok
¥KomazawaAvn.cases¥C_1102145806590¥AToutput¥BestFlag.csv’', 'w'")
as writer

writer.write(str(1))

import math

import numpy as np
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cyclelist = cycle(x[0:10])

deltacyclel = delta_cycle(x[10:20])
deltacycle2 = delta_cycle(x[20:30])

splitl = split_1(x[30:40],cross_split)
splitl_arrow = split_arrow(x[40:50],splitl,cross_split)

split2 = split(x[50:60],cross_split)

split3 = split(x[60:70],cross_split)
cyclelist = np.array(cyclelist)
deltacyclel = np.array(deltacyclel)
deltacycle2 = np.array(deltacycle2)

cyclelist2 = cyclelist + deltacyclel
cyclelist3 = cyclelist + deltacycle2
effectivel = []
effective2 = []
effective3d = []

for i in range(10):
effectivel.append(round(cyclelist[i]) - 13)
effective2.append(round(cyclelist[i]) + round(deltacyclel[i])
- 3)
effective3.append(round(cyclelist[i]) + round(deltacycle2[i])
- 10)

cyclelist = [1i + 13 for i in effectivel]

cyclelist2 [1 + 3 for 1 in effective2]

cyclelist3 [1 + 10 for i in effective3]
greenl_1 = []
greenl_2 = []

greenl_3 = []

green2_1 = []
green2_2 = []
green3_1 = []
green3_2 = []
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for i in range(10):

greenl_1.append(round(effectivel[i] * splitil[i]))
greenl_2.append(round(effectivel[i] * splitl_arrow[i]))
greenl_3.append(effectivel[i] - greenl_1[i] - greenl_2[i])

green2_1.append(round(effective2[i] * split2[i]))
green2_2.append(effective2[i] - green2_1[i])

green3_1.append(round(effective3[i] * split3[i]))
green3_2.append(effective3[i] - green3_1[i])

ForallSigInfo = []

ForSecSigInfol = []
ForSecSigInfo2 = []
ForSecSigInfo3 = []

print(cyclel_sub)
print(lugl_sub)
for i in range(int(cyclel_sub)-int(lugl_sub)-1):
pregreenl =
args[44+TransmissionDelay:45+TransmissionDelay,9:12
1[0].tolist()
ForSecSigInfol.append(pregreenl)
for i in range(10):
for j in range(int(cyclelist[i])):
ForSecSigInfol.append([greenl_1[i],greenl_2[i],greenl_3[i]]
)

for i in range(int(cycle2_sub)-int(lug2_sub)-1):
pregreen2 =
args[44+TransmissionDelay:45+TransmissionDelay,13:1
5][0].tolist()
ForSecSigInfo2.append(pregreen2)
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for i in range(10):

for j in range(int(cyclelist2[i])):
ForSecSigInfo2.append([green2_1[i],green2_2[i]])

for i in range(int(cycle3_sub)-int(lug3_sub)-1):
pregreen3 =
args[44+4TransmissionDelay:45+TransmissionDelay,16:1
8][0].tolist()
ForSecSigInfo3.append(pregreen3)

for i in range(10):
for j in range(int(cyclelist3[i])):
ForSecSigInfo3.append([green3_1[i],green3_2[i]])

for i in range((15-TransmissionDelay)*60):
ForSecSigInfol.append(ForSecSigInfol[-1])
ForSecSigInfo2.append(ForSecSigInfo2[-1])
ForSecSigInfo3.append(ForSecSigInfo3[-1])

for i in range((15-TransmissionDelay)*60):
ForallSigInfo_sub = []
ForallSigInfo_sub.extend(ForSecSigInfol[i])
ForallSigInfo_sub.extend(ForSecSigInfo2[i])
ForallSigInfo_sub.extend(ForSecSigInfo3[i])
ForallSigInfo.append(ForallSigInfo_sub)

pd.read_csv('C:/FeedbackSignalControl/FORlearndata/AVENUE
avzyk
/KomazawaAvn.cases/C_1102145806590/AIoutput/Ymean.csv', hea

Ymean

der=None)

Ymean = Ymean.iloc[9,0]

Ystd = pd.read_csv('C:/FeedbackSignalControl/FORlearndata/AVENUE 7/
A Yk
/KomazawaAvn.cases/C_1102145806590/AIoutput/Ystd.csv',head
er=None)

Ystd = Ystd.iloc[9,0]
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with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE A H+

/KomazawaAvn.cases/C_1102145806590/Aloutput/SeachResult.cs

v','r',newline="") as f:

s = reader(f)
s = list(s)
ini_delay = float(s[1][@])

ini_delay = ini_delay * Ystd + Ymean
float(s[-1][@])

opt_delay
opt_delay = opt_delay * Ystd + Ymean
result = []

result.append(ini_delay)
result.append(opt_delay)

seed =
pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥seed.csv',he
ader=None)

seed = seed.iloc[0,0]

with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE A H+
/KomazawaAvn.cases/C_1102145806590/AIoutput/Comparison_in
i opt_{}.csv'.format(seed), 'a',newline=""') as g:
writer = csv.writer(g)

writer.writerow(result)

return ForallSigInfo

108



{EE3
. __________________________________________________________________________________________|

TER(E FHlEFiE—22

else:

output_dir = 'C:/FeedbackSignalControl/FORAVENUE/AVENUE 7OL x4k
/KomazawaAvn.cases/C_1102145806590/AIoutput/"’

with open(output dir + 'SeachBestResult.csv','r',newline='") as f:

s = reader(f)

s = list(s)

X = s[-1][1:71]

x = [float(s) for s in x]

import math

import numpy as np

cyclelist = cycle(x[0:10])
deltacyclel = delta_cycle(x[10:20])
deltacycle2 = delta_cycle(x[20:30])

splitl = split_1(x[30:40],cross_split)
splitl_arrow = split_arrow(x[40:50],splitl,cross_split)

split2 = split(x[50:60],cross_split)

split3 = split(x[60:70],cross_split)
cyclelist = np.array(cyclelist)
deltacyclel = np.array(deltacyclel)
deltacycle2 = np.array(deltacycle2)

cyclelist2 = cyclelist + deltacyclel
cyclelist3 = cyclelist + deltacycle2
effectivel = []
effective2 = []
effective3d = []

for i in range(10):
effectivel.append(round(cyclelist[i]) - 13)
effective2.append(round(cyclelist[i]) + round(deltacyclel[i])
- 3)
effective3.append(round(cyclelist[i]) + round(deltacycle2[i])

- 10)
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cyclelist = [1 + 13 for 1 in effectivel]

cyclelist2

[1 + 3 for 1 in effective2?]

cyclelist3

[1 + 10 for i in effective3]

greenl 1 = []

greenl 2 = []

greenl 3 = []

green2_1 = []

green2_2 = []

green3_1 = []

green3_2 = []

for i in range(10):
greenl_1.append(round(effectivel[i] * splitil[i]))
greenl_2.append(round(effectivel[i] * splitl_arrow[i]))
greenl_3.append(effectivel[i] - greenl_1[i] - greenl_2[i])

green2_1.append(round(effective2[i] * split2[i]))
green2_2.append(effective2[i] - green2_1[i])

green3_1.append(round(effective3[i] * split3[i]))
green3_2.append(effective3[i] - green3_1[i])
ForallSigInfo = []

ForSecSigInfol = []
ForSecSigInfo2 = []
ForSecSigInfo3 = []

for i in range(int(cyclel_sub)-int(lugl_sub)-1):
pregreenl =
args[44+TransmissionDelay:45+TransmissionDelay,9:12
1[@].tolist()
ForSecSigInfol.append(pregreenl)

for i in range(10):
for j in range(int(cyclelist[i])):
ForSecSigInfol.append([greenl_1[i],greenl_2[i],greenl_3[i]]
)
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for

for

for

for

for

for

Ymean

i in range(int(cycle2_sub)-int(lug2_sub)-1):
pregreen2 =
args[44+4+TransmissionDelay:45+TransmissionDelay,13:1
5][@].tolist()
ForSecSigInfo2.append(pregreen2)
i in range(10):
for j in range(int(cyclelist2[i])):
ForSecSigInfo2.append([green2_1[i],green2_2[i]])
i in range(int(cycle3_sub)-int(lug3_sub)-1):
pregreen3 =
args[44+4+TransmissionDelay:45+TransmissionDelay,16:1
8][0].tolist()
ForSecSigInfo3.append(pregreen3)
i in range(10):
for j in range(int(cyclelist3[i])):
ForSecSigInfo3.append([green3_1[i],green3_2[i]])
i in range((15-TransmissionDelay)*60):
ForSecSigInfol.append(ForSecSigInfol[-1])
ForSecSigInfo2.append(ForSecSigInfo2[-1])
ForSecSigInfo3.append(ForSecSigInfo3[-1])
i in range((15-TransmissionDelay)*60):
ForallSigInfo_sub = []
ForallSigInfo_sub.extend(ForSecSigInfol[i])
ForallSigInfo_sub.extend(ForSecSigInfo2[i])
ForallSigInfo_sub.extend(ForSecSigInfo3[i])
ForallSigInfo.append(ForallSigInfo_sub)
pd.read_csv('C:/FeedbackSignalControl/FORlearndata/AVENUE
ook
/KomazawaAvn.cases/C_1102145806590/AIoutput/Ymean.csv', hea

der=None)

Ymean = Ymean.iloc[©,0]

Ystd = pd.read_csv('C:/FeedbackSignalControl/FORlearndata/AVENUE 7/
A Yk
/KomazawaAvn.cases/C_1102145806590/AIoutput/Ystd.csv',head
er=None)

Ystd = Ystd.iloc[9,0]
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with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE A H+

/KomazawaAvn.cases/C_1102145806590/Aloutput/SeachResult.c

sv','r',newline="") as f:

s = reader(f)
s = list(s)
ini_delay = float(s[1][©@])

ini_delay = ini_delay * Ystd + Ymean

opt_delay = float(s[-1][@])
opt_delay = opt_delay * Ystd + Ymean
result = []

result.append(ini_delay)

result.append(opt_delay)

seed =
pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥seed.csv',he
ader=None)

seed = seed.iloc[0,0]

with open('C:/FeedbackSignalControl/FORAVENUE/AVENUE A H+
/KomazawaAvn.cases/C_1102145806590/AIoutput/Comparison_ini
_opt_{}.csv'.format(seed), 'a',newline="") as g:
writer = csv.writer(g)

writer.writerow(result)

return ForallSigInfo
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import pandas as pd

import numpy as np
import csv
from datetime import datetime, timedelta

import sys

def TrafficConditionDataOutPut(year,month,day,hour,minute,second):
pd.set_option('display.max_columns',19) #XKRR9 BFH% 18233
df = pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥probe_data.csv')
seed =
pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥seed.csv',header
=None)
seed = seed.iloc[90,0]
signaldf =
pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥SignalData¥s
ignal data {}.csv'.format(seed)) #csv 774 JLind+AH
df['Time'] = pd.to_datetime(df['Time']) #BEE#IZHERRICLEH
df = df.set_index('Time') #BET—2%A TV I AL

signaldf['Time'] = pd.to_datetime(signaldf['Time']) #BEZIZH L
signaldf = signaldf.set_index('Time') #HET—2%FA Ty AIZEH

1linkIDs =
['I_11_1102151814992 L','I_11_ 1102150954131 L','I_11_1102151
113637_L']

signallDs =
['I_16_1102172048249','I_16_1102172049183','I_16_ 11021720503
46']
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starttime = str(year) + '/' + str(month) + '/' + str(day) + '/ ' +
str(hour) + ":' + str(minute).zfill(2) + ':' +
str(second).zfill(2) #GAtREFZ

starttime = pd.to_datetime(starttime)

linklength = {"I_11 1102151814992 L":413.98,
"I 11 1102150954131 L":53.38,
"I 11 1102151113637 L":147.19}

reguratedspeed = 11.1111 #E{I[E m/s(40km/h)

RightZones = ['I_27 1102171611026','no','I 27 0912160033485" ]
LeftZones = ['I_27_1102171607100','no', 'no"]

numofphase

{'I_16_1102172048249' : 8, 'I_16_1102172049183' : 3,
'I_16_1102172050346" : 6}

traveltime

[]

averagedelaytime = []
outflowvolume = []
signalinfo = []
dataline = []

luglist = []
lugdashlist = []

j=20

for 1inkID in 1linkIDs: #J O EICE¥ENBREARGIRHEAE#EZER
Inklen = linklength[1linkID]
leftturnvolume = 0@
rightturnvolume = 0

throughvolume = 0

alldata = df.query('linkID == @1linkID') #EEL=U>% ID DT —4
ZHH
alldata = alldata[str(starttime - timedelta(minutes=1)):

str(starttime)]
alldata = alldata.query('stoplinedist <= @lnklen"')

carID = alldata['carID'].unique() #carID ZH#&E
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For I in carID:

Inklen = linklength[1linkID]
eachcardata = df.query('carID == @i') #H#§L71= carID ®T

—RZ 4
eachcardata = eachcardata.query('linkID == @1inkID")

if eachcardata.index.max() >= starttime -
timedelta(minutes=1) and eachcardata.index.max()
<= starttime:
eachcardata2 = df.query('1linkID == @1inkID and
carID == @i and stoplinedist <=

@lnklen and stoplinedist >= 0')

TRAVELTIME = eachcardata2.index.max() -
eachcardata2.index.min() #fR{TER%
HH

TRAVELTIME = TRAVELTIME.total seconds() ##%kic

i
traveltime.append (TRAVELTIME)

if LeftZones[j] in
eachcardata[ 'destinationID'][0] : #ftHA M A
[CHRATEF RIS EITIEREZ ) RAMIFE LD D

leftturnvolume = leftturnvolume + 1

elif RightZones[j] in
eachcardata[ 'destinationID'][0@]:
rightturnvolume = rightturnvolume + 1
else:
throughvolume = throughvolume + 1
else:

continue

outflowvolume.append(throughvolume)
outflowvolume.append(leftturnvolume)

outflowvolume.append(rightturnvolume)
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LinkLengthList = [1lnklen]*len(traveltime) #J O RZEHLTEHAL

ERK
ReglatedSpeedlList = [reguratedspeed]*len(traveltime) #R#FEEZ
BERETDH)AMERK

LinkLengthList = np.array(LinkLengthList) #JALRELTDBREMNTES
F3I29%

ReglatedSpeedList = np.array(ReglatedSpeedList)

EachDelayTime = traveltime-(LinkLengthList/ReglatedSpeedList)

AVERAGEDELAYTIME = np.average(EachDelayTime)

averagedelaytime.append (AVERAGEDELAYTIME)

j = j+1

for signalID in signallDs:

forcycle =[]

eachsignalinfo = signaldf.query('signalID == @signalID')
eachsignalinfo = eachsignalinfo[str(starttime -
timedelta(seconds=600)) : str(starttime)] #I7
ERZIM S 600 FREIZITH>THS
forphase = eachsignalinfo[str(starttime ) : str(starttime)]
for i in range(int(numofphase[signallD])):
phase = forphase['phase'+str(i)]
phase = phase.iloc[-1]
forcycle.append(phase)
signalinfo.append(phase)
cyclelength = sum(forcycle)
onlyzero = eachsignalinfo.query('CurrentPhase == 0') #[EH#EES
0 DHZEH
zeroendtime = onlyzero.index.max() #[EHEBESONRHLIEIELEE
zeroendtimesiginfo = eachsignalinfo.query('Time ==
@zeroendtime') #fEBHBESONKEOLLIFIFFLIDESFERE ML
phasezeroduration = zeroendtimesiginfo[ 'phased'] #5#FES 0N
HEIEFRLOEHESONHHERHE

phasezeroduration = phasezeroduration.iloc[-1]
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for k in range(int(phasezeroduration)): #ME#EBSODIEKIIT 17

ITOM>THD
judgeline = eachsignalinfo[str(zeroendtime -
timedelta(seconds=int(k+1))):str(zeroendtime - timedelta(seconds=int(k+1)))]
if len(judgeline) == 0: #23alL—>a #HRMECTH>TLEST
5a
judgeline = eachsignalinfo[str(zeroendtime -
timedelta(seconds=int(k))):str(zeroendtime -
timedelta(seconds=int(k)))]
previouscycleendtime = judgeline.index.max() ##)HiFFZ|%
RERL, COBRMYAYILERIBRET S

zerosttime = previouscycleendtime

break
if judgeline['CurrentPhase’'].iloc[-1] == 0 : #RIEDEHES
ANOACE IS I R T )
if k == phasezeroduration - 1:

for i in range(600):
judgeline = eachsignalinfo[str(zeroendtime
timedelta(seconds=k+1+i)):str(z
eroendtime -

timedelta(seconds=int(k+1+i)))]

if judgeline[ 'CurrentPhase'].iloc[-1] =
0 :
continue

else:
previouscycleendtime =
judgeline.index.max() #BE#&EF S HOTHLA
ST-BZIZEHEL, £ 1 ENRY V)L DORFR
FzlEd B
zerosttime = previouscycleendtime +

timedelta(seconds=1)
break
break
else:

continue
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else:

previouscycleendtime = judgeline.index.max() #[EHEES
MNOTILGE>T-BFRIZEREHRL, €D 1 ENBRY AL OREFZIET S
zerosttime = previouscycleendtime +
timedelta(seconds=1)

break

lug = starttime - zerosttime #[E#EFSORIERZI~RERLDREE
BB ET S
lug = lug.total_seconds() #Fh&I=Z#:
if lug > cyclelength and forcycle[0] ==
eachsignalinfo = signaldf.query('signalID == @signalID"')
eachsignalinfo = eachsignalinfo[str(starttime -
timedelta(seconds=600)) : str(starttime)]
#IREFZIM DS 600 FEZ(TH>THS
onlyone = eachsignalinfo.query('CurrentPhase == 1') #[E#3E
=1 DHZEHMH
oneendtime = onlyone.index.max() #BE#ES 1 HNEHLIEFEFZ
ZEoix

oneendtimesiginfo = eachsignalinfo.query('Time ==
@oneendtime') #PEHES 1 HROIFHE
ZIDES HHmE T
phaseoneduration = oneendtimesiginfo[ 'phasel’] #[E#ES 1
AR OLRFTRZDEHES 1 DRKELHE
phaseoneduration = phaseoneduration.iloc[-1]
for k in range(int(phaseoneduration)): #[E#ES 1 OBE-IT
189 OHM>THD
judgeline = eachsignalinfo[str(oneendtime -
timedelta(seconds=int(k+1))):str(oneendtime

- timedelta(seconds=int(k+1)))]

if judgeline['CurrentPhase'].iloc[-1] == 1: #IRTEDMEH
BFEEN 145351785

continue
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else:
previouscycleendtime = judgeline.index.max() #P&##
BFEEMN 1 TG o=BFZIZERERL, T0D 1 WENBR YA VILOBEBRFZIET S
onesttime = previouscycleendtime +

timedelta(seconds=1)

break
lug = starttime - onesttime #fE#ES 1 ORBEL~REFZIO
FrEZZan%es s
lug = lug.total_seconds() #F#kI=Z#a

luglist.append(lug)

lugdash = lug - cyclelength

lugdashlist.append(lugdash)

if signallD == 'I_16_1102172048249":
signalinfo.append(lug)

elif signallD == 'I_16_1102172049183":
offsetl = luglist[@] - luglist[1]
offset2 = luglist[@] - lugdashlist[1]
offset3 = lugdashlist[0] - luglist[1]
offsetd4 = lugdashlist[©] - lugdashlist[1]
offset83 = min([offsetl,offset2,offset3,offsetd], key=abs)
signalinfo.append(offsetl)

else:
offsetl = luglist[1] - luglist[2]
offset2 = luglist[1] - lugdashlist[2]
offset3 = lugdashlist[1] - luglist[2]
offsetd4 = lugdashlist[1] - lugdashlist[2]

offset46 = min([offsetl,offset2,offset3,offsetd], key=abs)
signalinfo.append(offsetl)

dataline.append(str(starttime))
dataline.extend(averagedelaytime)
dataline.extend(outflowvolume)

dataline.extend(signalinfo)

return dataline
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import pandas as pd

import numpy as np
import csv
from datetime import datetime, timedelta

import sys

def DelayTimeOutPut(year,month,day,hour,minute,second):
pd.set_option('display.max_columns',19) #&x <9 35| % 18129 3%
df = pd.read_csv('C:¥FeedbackSignalControl¥FORAVENUE¥Allprobe data.csv')
#csv T7AIERARAH
df['Time'] = pd.to_datetime(df['Time']) #BEFIZEBR(ICEH
df = df.set_index('Time') #HET—2& AT VIRIEHR
linkIDs =
['I_11 1102151814992 L','I_11 1102150954131 L','I_11 1102151113637 L']

starttime = str(year) + '/' + str(month) + '/' + str(day) + '/ ' + str(hour)
+ "' + str(minute).zfill(2) + ':' + str(second).zfill(2) #BAIREFZ

starttime = pd.to_datetime(starttime)

collectioniterval = 5 #7—4%UVERRHEE

linklength = {"I_11 1102151814992 L":413.98, "I_11 1102150954131 L":53.38,
"I 11 1102151113637 _L":147.19}

reguratedspeed = 11.1111 #E{IlE m/s(40km/h)

RightZones = ['I_27_1102171611026','no"','I_27_0912160033485" ]

LeftZones = ['I_27_1102171607100', 'no', 'no"]

TotalDelayTime =[]
TotalThrDelayTime =[]
TotalRightDelayTime = []
TotalLeftDelayTime = []
dataline =[]

j=20
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for 1inkID in linkIDs: #! >/ Z&ICHENEEZEH
alldata = df.query('linkID == @linkID') #{EELT=)>%Y ID DT —4%HH
alldata = alldata[str(starttime -

timedelta(minutes=int(collectioniterval))):
str(starttime)]
carID = alldata['carID'].unique() #carID ZHU%

traveltime = []
Ttraveltime = []
Ltraveltime = []
Rtraveltime = []

rundist = []

Trundist = []
Lrundist = []
Rrundist = []

for i in cariD:
Inklen = linklength[1linkID]
eachcardata = alldata.query('carID == @i and stoplinedist <= @lnklen
and stoplinedist >= @') #E#8L7z carID OT—42%HH

if len(eachcardata.index)==0:

continue

eachcardata.index.min() #&/\. R ARDEFZIZHH

minTime

maxTime = eachcardata.index.max()

TRAVELTIME = maxTime-minTime #iR{THFRIZH H

TRAVELTIME

minStoplinedist = eachcardata[ 'stoplinedist'].min() #Z1EEHENSDEEEED
/MEZHEH

maxStoplinedist = eachcardata['stoplinedist'].max() #{ZILEEMNSDIEHD
HAEZHEH

RUNDIST = maxStoplinedist-minStoplinedist #iE{TEEBEZE H

TRAVELTIME.total_seconds()
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traveltime.append(TRAVELTIME) #iR{THFRIEEITHRME)AMNIFEELDHD
rundist.append(RUNDIST)

if LeftZones[j] in eachcardata['destinationID'][@] : #FHi AR AIIZHRITH:
MEETIERZVAMIFEEDD

Ltraveltime.append(TRAVELTIME)
Lrundist.append (RUNDIST)

elif RightZones[j] in eachcardata[ 'destinationID'][@]:
Rtraveltime.append(TRAVELTIME)
Rrundist.append (RUNDIST)

else:
Ttraveltime.append(TRAVELTIME)
Trundist.append (RUNDIST)

LinkLengthList = [lnklen]*len(traveltime) # ) O REERET B AMER

ReglatedSpeedList = [reguratedspeed]*len(traveltime) #MHEEZEZELT S
AMER
ThrLinkLengthList = [1lnklen]*len(Ttraveltime) #) U RFEFRETHUAMER (L

T3 D2[EAMABICER)

ThrReglatedSpeedList = [reguratedspeed]*len(Ttraveltime) #RFEELFERLT
BVAMER (LT 3 DIEAMABIICER)

RightLinkLengthList = [1nklen]*len(Rtraveltime)

RightReglatedSpeedlList = [reguratedspeed]*len(Rtraveltime)

LeftLinkLengthList = [1nklen]*len(Ltraveltime)

LeftReglatedSpeedList = [reguratedspeed]*len(Ltraveltime)

LinkLengthList = np.array(LinkLengthList) #JRLETDBRENTEDEIIZTS

ReglatedSpeedList = np.array(ReglatedSpeedList)

ThrLinkLengthList = np.array(ThrLinkLengthList) #)RAFREILTDBRENTESDELSIC
THLUT 3 D2EAMAIZEH)

ThrReglatedSpeedList = np.array(ThrReglatedSpeedList)

RightLinkLengthList = np.array(RightLinkLengthList)
RightReglatedSpeedList = np.array(RightReglatedSpeedList)
LeftLinkLengthList = np.array(LeftLinkLengthList)
LeftReglatedSpeedList = np.array(LeftReglatedSpeedList)
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EachDel

TEachDe

REachDe

LEachDe

TotalDe
TotalTh
TotalRi

j = j+1

dataline.
dataline.
dataline.
dataline.
dataline.

dataline.

return da

TotalLeftDelayTime.append(sum(LEachDelayTime))

ayTime = traveltime-
(LinkLengthList/ReglatedSpeedList)*(rundist/LinkLengthList
)

layTime = Ttraveltime-

(ThrLinkLengthList/ThrReglatedSpeedList)*(Trundist/ThrLink
LengthList) #iHAMAICREMOENFEZEL (B

layTime = Rtraveltime-
(RightLinkLengthList/RightReglatedSpeedList)*(Rrundist/Rig
htLinkLengthList) #:ENFHEEH (G)

layTime = Ltraveltime-
(LeftLinkLengthList/LeftReglatedSpeedList)*(Lrundist/LeftL
inkLengthList) #EnBEFREE L (L)

layTime.append(sum(EachDelayTime))
rDelayTime.append(sum(TEachDelayTime))
ghtDelayTime.append(sum(REachDelayTime))

append(str(starttime - timedelta(minutes=int(collectioniterval))))
append(sum(TotalDelayTime))

extend(TotalDelayTime)

extend(TotalThrDelayTime)

extend(TotalRightDelayTime)

extend(TotalLeftDelayTime)

taline
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import pandas as pd

import numpy as np
import csv
from datetime import datetime, timedelta

import sys

def CombineData(year,month,day,hour,minute,second):
pd.set_option('display.max_columns',19) #&R:R3 55|%% 181295
trafficdf =
pd.read_csv(r'C:¥FeedbackSignalControl¥FORAVENUE¥TrafficCondit

ionData.csv")

trafficdf['Time'] = pd.to_datetime(trafficdf[ 'Time']) #HIFZIZHEHEF L

trafficdf = trafficdf.set_index('Time') #HET—42% A TV RIZEH

starttime = starttime = str(year) + '/' + str(month) + '/' + str(day) + '/
" + str(hour) + ':' + str(minute).zfill(2) + ':' + str(second).zfill(2) #BAIRRF
%l

starttime = pd.to_datetime(starttime)

dataline = []

#tchangestarttime = starttime + timedelta(minutes=int(changeminutes))

thirtymintrafficdata = trafficdf[str(starttime - timedelta(minutes=29)) :
str(starttime)] #Eif 30 O T—4%HH

signalinfo = trafficdf[str(starttime) : str(starttime)] #RAENDIESFHREMH

thirtymintrafficdata = pd.DataFrame(thirtymintrafficdata,columns =
[*AverageDelayTime in 92', 'AverageDelayTime in 31', 'AverageDelayTime in
37', 'ThroughVol from 92','LeftVol from 92', 'RightVol from 92", 'ThroughVol from
31', 'ThroughVol from 37','RightVol from 37']) #X@EKRT—FDHHH
thirtymintrafficdata = thirtymintrafficdata.mean() #3|Z &2

signalinfo = pd.DataFrame(signalinfo, columns = [ 'phase@ at 49', 'phase2 at
49','phase5 at 49','lug at 49', 'phase@ at 83', 'phase2 at 83', 'offset seconds
at 83','phased at 46', 'phase3 at 46', 'offset seconds at 46'])

signalinfo = signalinfo.to_numpy().tolist()

[l

allsiginfo
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for i in range(len(signalinfo)):

allsiginfo.extend(signalinfo[i])
dataline.append(str(starttime))
dataline.extend(thirtymintrafficdata)
dataline.extend(allsiginfo)

print(len(dataline))

return dataline
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import os

os.add_dl1l directory(os.path.join(os.environ[ 'CUDA_PATH'], 'bin"))
import cvlib

import warnings

warnings.filterwarnings('ignore")

import pandas as pd

from pandas import Series, DataFrame

from sklearn import svm
from sklearn.model selection import train_test_split

from sklearn.metrics import accuracy_score

import numpy as np

import matplotlib.pyplot as plt

import sys

print(sys.path)

import keras

from keras.datasets import fashion_mnist

from keras.models import Sequential

from keras.layers import Dense, Dropout, LSTM

from tensorflow.keras.optimizers import RMSprop

from keras.callbacks import ModelCheckpoint

from tensorflow.keras import utils as np_utils

from tensorflow.keras.optimizers import Adam

from keras.layers import Dense, LSTM, RepeatVector, TimeDistributed

from keras import regularizers

import common

import glob

import csv

from csv import reader
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def save_plot(history, output_dir):
fig, ax = plt.subplots()
ax.plot(history.history[ 'mae'])
ax.plot(history.history['val mae'])
ax.set_yticks(np.linspace(9, 1, 11))
plt.xlabel('epoch")
plt.ylabel('mae")
plt.legend([ 'train', 'test'], loc='lower right")
plt.savefig(output_dir+"history-mae.png")

fig, ax = plt.subplots()
ax.plot(history.history['loss'])
ax.plot(history.history[ 'val loss'])
ax.set_yticks(np.linspace(9, 5, 5))
plt.xlabel('epoch")

plt.ylabel('loss")

plt.legend([ 'train', 'test'], loc='upper right")
plt.savefig(output_dir+"history-loss.png")

segence = False

dname = "agg

if seqgence: dname = "seq

layer_count = 10
train_count = 19
batch_count = 9000
time_length = 60
xdata_length = 19
ydata_length = 1

node_count = 2

cluster_length = 100000

time_batch =1

input_file_v 'ForMakingSampleData'

'Label’

input_file_1
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import copy

#FEE T — AR A AR

=111

file_list = glob.glob("C:¥FeedbackSignalControl¥FORlearndata¥AVENUE 7AYok
¥KomazawaAvn.cases¥C_1102145806590¥TrainingData¥*")

input_values = pd.DataFrame()

input_labels = pd.DataFrame()

Ydata = []

nancount = 0

for i in range(int(batch_count)):

train = pd.read_csv(file_list[i], header = None)

train = pd.DataFrame(train)
if train.isnull().values.sum() != 0 :
nancount += 1

continue

INPUT_valuesl = train.iloc[:, 1 :10]

INPUT_values2 = train.iloc[:, 11:]
INPUT_values = pd.concat([INPUT_valuesl, INPUT_values2], axis=1)

INPUT labels

train.iloc[:, [10]]

input_values = pd.concat([input_values, INPUT_values], axis=0)

input_labels = pd.concat([input_labels, INPUT_labels], axis=0)

batch_count = batch_count - nancount

input_labels =
input_labels.values.reshape(batch_count,time_length,ydata_length)
input_values =

input_values.values.reshape(batch_count,time_length,xdata_length)
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#FERERELRAICHTS

input_labels, test_size=0.2)

x_train = np.array(x_train)
x_test = np.array(x_test)
y_train = np.array(y_train)
y_test = np.array(y_test)

x_train = x_train.astype(np.float)
x_test = x_test.astype(np.float)
y_train = y_train.astype(np.float)
y_test = y_test.astype(np.float)

optimization = copy.copy(x_test)
#REELE
Xmean = np.mean(x_train, axis=(0, 1))

x_train -= Xmean

Xstd = np.std(x_train, axis=(0, 1))
print(Xstd)
x_train /= Xstd

x_test -= Xmean

x_test /= Xstd

Ymean = np.mean(y_train, axis=(0, 1))
y_train -= Ymean

Ystd = np.std(y_train, axis=(0, 1))
y_train /= Ystd

y_test -= Ymean

y_test /= Ystd

x_train, x_test, y_train, y_test = train_test_split(input_values,
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[]
[]

for i in range(round(batch_count*0.8)):

Y_train

Y_test

Y_train.append(y_train[i,59])
for j in range(round(batch_count*0.2)):
Y_test.append(y_test[j,59])

Y_train = np.array(Y_train)

Y_test np.array(Y_test)
Y_train = Y_train.astype(np.float)
Y_test = Y_test.astype(np.float)
output_dir = 'C:/FeedbackSignalControl/FORlearndata/AVENUE 7Ok
/KomazawaAvn.cases/C_1102145806590/AIoutput/’
with open(output_dir + 'Xmean.csv','w',newline='") as j:
writer = csv.writer(j)

writer.writerow(Xmean)

with open(output_dir + 'Xstd.csv','w',newline=""') as k:
writer = csv.writer(k)

writer.writerow(Xstd)

with open(output_dir + 'Ymean.csv','w',newline='") as 1:
writer = csv.writer(1l)

writer.writerow(Ymean)

with open(output_dir + 'Ystd.csv', 'w',newline="'"') as m:
writer = csv.writer(m)

writer.writerow(Ystd)
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#LSTM B D1ERL

def create_lstm_network(segence,time_length, xdata_length, node_count,

layer_count, cluster_length):

model = Sequential()

model.add(LSTM(node_count, input_shape=(time_length,
xdata_length),return_sequences=False))

model.add(Dropout(0.2))

model.add(Dense(1))

model.summary ()

model.compile(optimizer=RMSprop(), loss="mean_squared_error",
metrics=["'mae'])

return model

model = create_lstm_network(seqence, time_length, xdata_length, node_count,

layer_count, cluster_length)

#LSTM BZ o THE

#EPOC #2YiRL B (2 val_loss NRELE-BICHER (EH/N\TA—)ELEZRE

HERMIZEPFD val_loss NEEIWNT—4D5% S

cp = ModelCheckpoint(output_dir + "model-weight.hdf5", monitor='val_loss',
verbose=1, save_best_only=True)

history =
model.fit(x_train,Y_train,batch_size=100,epochs=200,verbose=1,validation_data=

(x_test,Y_test),initial_epoch=1,callbacks=[cp])

score = model.evaluate(x_test,Y_test,verbose=1)
open(output_dir + "model.json","w").write(model.to_json()) # ETILIEEDRHEF
model.save weights(output_dir + "weight.hdf5") # ZEEFHDEHERTF
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import itertools

from tensorflow.keras.models import Sequential, model_ from_json

model = model_from_json(open(output_dir + "model.json", 'r').read()) # R%ELT
ETILEED AL A

model.load_weights(output_dir + "weight.hdf5") # FEFLE-ZEEHADEHEHRHA
H

predict = model.predict(x_train,verbose=0) #ZM% scipy O BHIE%ET S
predict = predict.reshape(-1) #1 RITEFIZZE

Y_train = Y_train.reshape(-1)

a, b = np.polyfit(Y_train,predict ,1)

plt.scatter(Y_train,predict)

predict = predict.reshape(len(predict),1)

Y_train = Y_train.reshape(len(Y_train),1)

predict = common.deep_map(str, predict)

np.savetxt(output_dir + "train-predict.csv", predict, delimiter=",",fmt="%s"

predict = model.predict(x_test,verbose=0)

predict = predict.reshape(-1) #1 RTEF|IZZ
Y_test = Y_test.reshape(-1)

¢, d = np.polyfit(Y_test,predict, 1)
plt.scatter(Y_test,predict)

x = [-3,-2,-1,0,1,2,3]

y = X

plt.plot(x,y,color="black")

y2 = a * Y_train + b
plt.plot(Y_train,y2,color="red")
plt.text(-4,0, 'y="+str(a)+ 'x+"+str(b))

predict = predict.reshape(len(predict),1)
Y_test = Y_test.reshape(len(Y_test),1)

predict = common.deep_map(str, predict)

np.savetxt(output_dir + "test-predict.csv", predict, delimiter=",",fmt="%s"

save_plot(history, output_dir)
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DemandRatel = []

DemandRatel arrow = []

DemandRate2 = []

DemandRate3 = []

AllDemandRate_1 = []
AllDemandRate_2 = []
AllDemandRate_3 = []
totaleffectivegreentimelistl = []
totaleffectivegreentimelist2 = []

totaleffectivegreentimelist3 = []

greentimelistl = []
subgreentimelistl = []
arrowtimelist = []
greentimelist2 = []
subgreentimelist2 = []
greentimelist3 = []

subgreentimelist3 = []

cyclel = []
cycle2 = []
cycle3 = []

for i in range(18):
greentimelistl.append(62)
subgreentimelistl.append(39)

arrowtimelist.append(6)

greentimelist2.append(66)
subgreentimelist2.append(31)

greentimelist3.append(84)
subgreentimelist3.append(26)

cyclel.append(120)
cycle2.append(100)
cycle3.append(120)
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for i in range(6):

eachODVol = AveVol/5

DemandRatel.append((eachODVol*3) * 6/2000)
DemandRatel_arrow.append(eachODVol*6/1800)
CrossDemandRatel.append((cross_split/(1-cross_split))*(DemandRatel[i] +

DemandRatel arrow[i]))

DemandRate2.append((eachODVol*2) * 6/2000)
CrossDemandRate2.append((cross_split/(1-cross_split))*DemandRate2[i])

RightRate = (eachODVol/(eachODVol*2))*100
correction = 100/((100-RightRate)+3.95*RightRate)
DemandRate3.append((eachODVol) * 6/2000*correction)

CrossDemandRate3.append((cross_split/(1-cross_split))*DemandRate3[i])

AllDemandRate_1.append(DemandRatel[i] + CrossDemandRatel[i] +
DemandRatel_arrow[i])
AllDemandRate_2.append(DemandRate2[i] + CrossDemandRate2[i])
AllDemandRate_3.append(DemandRate3[i] + CrossDemandRate3[i])
if ((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])) < 4e:
cyclel.append(41)
cyclel.append(41)

cycle2.append(41)
cycle2.append(41)

cycle3.append(41)
cycle3.append(41)
elif ((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])) > 180:
cyclel.append(179)
cyclel.append(179)

cycle2.append(179)
cycle2.append(179)

cycle3.append(179)
cycle3.append(179)
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else:

cyclel.append(round((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])))

cyclel.append(round((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])))

cycle2.append(round((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])))

cycle2.append(round((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])))

cycle3.append(round((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])))

cycle3.append(round((1.5 * 13 + 5)/(1 - AllDemandRate_1[i])))

totaleffectivegreentimelistl.append(round(cyclel[18 + 2*i]) - 13) #H AUl

EMo#E, FAEEE5K-E0ERHEZESL
totaleffectivegreentimelist2.append(round(cycle2[18 + 2*i])

totaleffectivegreentimelist3.append(round(cycle3[18 + 2*i]) - 10)

greentimelistl.append(round(totaleffectivegreentimelist1[i] *

DemandRatel[i]/AllDemandRate_1[i]))

arrowtimelist.append(round(totaleffectivegreentimelist1[i] *

DemandRatel_arrow[i]/AllDemandRate_1[i]))

subgreentimelistl.append(totaleffectivegreentimelist1[i] -

greentimelistl1[18 + 2*i] - arrowtimelist[18 + 2*i])

greentimelist2.append(round(totaleffectivegreentimelist2[i] *

DemandRate2[i]/AllDemandRate_2[i]))

subgreentimelist2.append(totaleffectivegreentimelist2[i] -

greentimelist2[18 + 2*i])

greentimelist3.append(round(totaleffectivegreentimelist3[i] *

DemandRate3[i]/AllDemandRate_3[i]))

subgreentimelist3.append(totaleffectivegreentimelist3[i] -

greentimelist3[18 + 2*i])

3)
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