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import csv
import copy
import networkx as nx

# CSV I 7 A L DFAHAH

def read_csv(file_name):
data = []
f = open(file_name, 'r’,
reader = csv.reader(f)
header = next(reader)
for row in reader:

data.append(row)

f.close()
return data

# A ERDEEAH

def write_res(file_name, data):
header = ['Init node’,
f = open(file_name, 'w')
writer = csv.writer(f)
writer.writerow(header)
for row in data:

writer.writerow(row[:3])

f.close()

e

encoding="utf-8")
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#

Y 20 & 2 FRECSY

def create_linkvol(data):

link_vol = []
for x in data:

link_vol.append([x[@], x[1], @, @, @, B])

return link_vol

# TS 7T—2DEHE

def create_graph(data):

network = nx.DiGraph(
for x in data:
network.add_edge(

return network

)

x[@], x[1], cap = float(x[2]),
FFcost = float(x[3]), weight = float(x[3]),
alpha = float(x[4]), beta = float(x[5]))
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# RATIEEIRF > -2 A== UIs]
def dijkstra(network, origin, destination): & /r 7 Z '\ 7 /fT Ei%ﬂ%}:ﬁ%}%‘?é‘ '
try: NN —_
path = nx.dijkstra_path(network, origin, destination, weight='weight') networkx:E' V1 — }l/ Lg__ {,j:

return path
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# ALL or Nothing Z#
def AON(network, od, link_vol, flag):
for od_i in od:
res = dijkstra(network, od_i[@], od_i[1])
if res == 99999:
continue

od_vol = float(od_i[2])
for i in range(len(res)-1):
for vol_i in link_vol:
if vol_i[©] == res[i] and vol_i[1] == res[i+1]:
vol_i[flag] += od_vol
break
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# Yo X FDEE

; ; AN
def update_cost(network, link_vol):
* e All or Nothing B4
target_link = network[vol_i[@]][veol_i[1]]
target_link['weight'] = target_link['FFcost'] * ( @ %I:I:]:% 7& )EH L \ T

1 + target_link['alpha'] # (vol_i[2]/target_link['cap']) ** target_link['beta'])

return network I) \/ 7 :I Z l\ %
# WELENS FILDEE E%ﬁ—g— % E’éﬁ %&

def calc_d(link_vol):
for vol_i in link_vol:
vol_i[5] = vol_i[4]-vol_i[2]

return link_vol
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# X7 v TIBDIR
def obj_func(network, link_vol, xi):
func = @
for vol_i in link_vol:
target_link = network[vol_i[@]][vel_i[1]]
xx = vol_i[2] + xi * vol_i[5]
func += target_link['FFcost'] * (
1 + target_link['alpha'] * (xx/target_link['cap']) ** target_link['beta'])
return func

def calc_xi(network, link_vol):
min_val = [©.0001,1000000]
val = ©.@
for i in range(e,l1eeeee):
val += 8.8801
res = obj_func(network, link_vol, val)
if min_val[1l] > abs(res):
min_val[e] = val
min_val[l] = abs(res)
else:
break
return min_val[e]
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# YO KBEDEN
def update_link_vol(link_vol, xi):
for vol_i in link_vol:
vol_i[3] = vol_i[2] + xi * vol_i[5]
return link_vol

# YOXBEEZRH-REHTE
def ck(link_vol):
flag = ©
for vol_i in link_vol:
if abs(vol_i[3]-vol_i[2])»@.1:

flag += 1
if flag == ©:
return 8, link_vol
else:
for vol_i in link_vol:
vol_i[2] = copy.copy(vol_i[3])
vol_i[3] = ©
vol_i[4] = @

vol_i[5] e
return 1, link_vol
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def UEanalysis(network_file, od_file):

e BRI BB A S ET

E:iztg:ll\:lc;twork Model: User Equilibrium Analysis") ‘: UE % %?—J———g— 6 F;éﬁ i& % 1/E}jy

print("setting")
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print("Initial Assignment™)

# EHER

link_vel= create_linkvol(network_data) h @E'éj\’%%% d) ::I:l' jj §IE; % 'T/E}ﬁ
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print("Iterative Assignment")
for n in range(1,10000):

L B L-aAXRbMERY N7 =71 ER
graph_data = update_cost(graph_data, link_vol)‘/

# HERDFLY C pete
link_vol = AON(graph_data, od_data, link_vol, 4) §&—— %%Ej] %/_'I:yn % E_ |_|IJ:I|
# HENG fIbR7 9 YA IDRE a

link_vol = calc_d(link_vol)

step_size = calc_xi(graph_data, link_vol) &——F—— Igé—ltjlj_ |_EIT_| /\\\ 7 l\ }b, X 7—_ \\/ 7o|_l]-EEIE|- % /‘-E_A_ Hj

# XHEDETE
link_vol = update_link_vol(link_vol, step_size) TN = =+
¥ WREHE 4= VIR BEZ E%ﬁ%xg“

conv_flag, link_vol = ck(link_vol)
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write_res('res_link_vol.csv', link_vol) —

#write_res('res_Lin;_voL.csv' Link_vol) — S —
( return link_vol ’ 9 5E/— N 7J___L\-|l:|jjj)
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#XFF(str) JX FFHE(floatd) R FIZFEH
def str_float(data):
list_float = []
for i in range(len(data)):
transrate = list(map(float,data[i]))
list_float.append(transrate)
return list_float

#floatZ U FEFintFH X FZEHE
def float_int(data):
list_float = []
for i in range(len(data)):
transrate = list(map(int,data[i]))
list_float.append(transrate)
return list_float

def create_total_TT(network_file,od_file):
a = read_csv(network_file)

str_float(a)

float_int(b)

c

link_data = [J#F v A T—2RAD Y 22 fF8
for i in range(len(c)):
link_data_i = [c[i][@],c[1][1]]
link_data_i.append(b[i][2])
link_data_i.append(b[i][3])
link_data_i.append(b[i][4])
link_data_i.append(b[i][5])

link_data.append(link_data_i)

BUEIC L BEEET—4H

UE_result = UEanalysis(network_file,od_file) <

total_TT = @
#E2 U 2O R DFTEFRE5F
for a in range(len(link_data)):

#1200 TEBPRING A — 2 FHE
link_data_a = link_data[a]
cap = link_data_a[2]
free_flow = link_data_a[3]
alpha = link_data_a[4]

beta = link_data_a[5]

#UOKEEBEFHE
xa = UE_result[a][2]

#BPREGE(Z 1 M OB EFA T

t_xa = free_flow*( 1 + (alpha*(xa/cap))**beta )y

#EEATE bR & IEAR Y 515
total_TT = total_TT + t_xa

"\

return total TT
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3) SiouxFalls Network:
https://github.com/bstabler/TransportationNetworks/tree/master/SiouxFalls



