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UE/FD: User Equilibrium assignment with fixed Demand
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UE/VD: User Equilibrium assignment with Variable Demand
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SUE: Stochastic User Equilibrium
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DUE: Dynamic User Equilibrium assignment
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TUE: Time-of-day User Equilibrium assignment
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Step 0-A C&{#)
e BmEr oD E/ —F~ADRNMNRBERC)ZFHE

c(i) « C min[r — i]

Step 0-B (%)
« Y DIZTDODWT VU RELG - HZEETE (6> 0)

Lli - j] = {exp[e{c@ —c-tyl] e <cO)

0 otherwise

O:FEH, OITENZEEREBADIUA LB S,
KEWZERTFREIBADAIl-or-nothingB2 43 =,
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U OEEDOIZDLNT (Dial(1971) &Y)

o iHEEH
RO EIRFES
o T EH
RERREDE

i)

OH0IZT LY

—ERAERRGEEYS
FERFERRLC

OMKRELY

5 Y OB R e 2
BT

Tl

Path

Probability of Using Given

& t= [Length of Shortest Path] — {Length of Given Path]
Fi1G. 9. Probability of using a given path Ar longer than shortest path,

MNote: The scale of the vertical axis depends on the number and length of competing efficient paths.
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Step 1 (HIELIE)

s BRrNoDc()DEDFIE(=rMoEVE)IZ/—FEEZ, &
/—RinmoRET BRI ID I - A EEHE

(L[i - J] fori=r
WIi=Jjl =3L[i -] 2 W[m - i] otherwise
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Step 2 (R RALIE)
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##% Download
%% nteps://s
Eidd

¥" oat
eforge.net/projects/scipy/?source=typ_redirect

scipy.stats import rankdata

FEEERRR R R R AR R AR R R AR R R R R R R
#hfstep 0-2 EO 52/ — PAORDIGERRES H 45485
FEEFHIR AR I R R R R R

70606RIC ADF A VR FSEIOSS 2 LIRENET,

#3 ALAT ZBEBITH rnetworkE R

m=[
[0.2,1,4,01, # & (0)
(2,0,0,3,01, # B (1)
(1,0,0,2,41, #Co2)
[4,3,2,0,11, #D (3)
[0,0,4,1,0], ¥ E (4]

#HER

/- FHIZEEBITAICL - THSD
unchecked = [False] * m node #FBE./ — FOES

cost = [max_cost] * m node FEEAHSES — FDEIEH
£_prev = [None] * m_node SRS EFET DI hDECE|

search(m,ori,des): o PO = OmIC BN TESoril 5 BiilldesF TOREERZIFT
costfori] = 0 t Eals - FOEEZILTS

£ _prevlori] = ori sEAnD S - FZEaETE

now = ori i FkES -5

FEHndHBRORBRERT GIHIIERA)
xSRI BEAORS S - FERT I8

unchecked[now] = True
for i in range (m_node): $IET S — 1 (o~a)
if unchecked[i]: cor /- FOERL L GLIRE L — I8
if m[now] [i]: #5350/ — Fir EE (now= IR L T &3
tmp_cost = mlnowl [i] + costinow] $#—FEIDBRAFHEL. &I ERAOER

if cosc[i] > tmp cost:

cest[i] = tmp_cest
f prev[i] = now FERID S — FICER
if > cost[il: SRR ER R BERERE 2/ — FEER

now = next sEESNARDBAR D — PO S L L il
if next == -1: /- FPESD -1 ERET (TS — FHEEE

print_path(f_prev, cost) FEERELTLESS — FRIL- FOBER

[get_path{ori, des, £ prev), cost[des]]

= %d" % (i, £ prev[i], ceost[i]))

def get_path(ori, des, f_prev):

path = []
now = des
path.append (new)
hile True:
path.append (f_prev[now]) § £ previCld—DRID S — FHA TS,
1f £ prev[now] == ori: b HERENT S - PRI S TLITFERARS S NE

now = £ prev[now]
path.reverse ()
r path
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#2:” T B pialdF NIV LA

origin=input ("Origin?™)

destination=input ("Destination?")

tf=input ("Total flow between O-D7?7)

theta=1

pathld, co=tld = search(m,
pathl, co=stl = searchm,
path?2, co=st2 = searchim,
path3, co=t3 = searchim,
pathd4, co=std4 = searchm,

origin,
origin,
origin,
origin,
origin,

oy
1)
2}
3)
4)

peo o liER

print{'cost0-0:"',co=t0)

nrint ('costl-1:"', costl)

nrint ('costl-2:"', cost2)

nrint ('costl-3:"', costd)

print {'co=std-4:"',costd)

min cost = [costl,costl,costl, cost3, costd]

crint min cost

rank = rankdata(min cost, method='ordinal') #min cost®SIBICHET:
print "rank", rank BFpIEfam )2 FE Dl S
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SRR REEA SRR AR EA AR AR REERERE L[i —>]]

$33step 0-B £ OO A E S E 555555555855 585 55884 ) . . .

R AAAAA AR AAAAAAAA44447 _ {exp[H{C(]) - C(l) - tl]}] C(l) < C(])
0 otherwise

11 = np.zeros((m node,m node)) #U PEEDITH  #NEAEO

for i in range (m node):
for j in range (m _node):
if m[i][§] '= O: fcii)<c(i)DES
if min cost[i] < min cost[]j]:
11[i][J] = exp(theta* (int(min cost[j])

- int{min cost[i]) - int(m[i][31}))
$c(i)<c(i)DES

11[iJ[3] = O

print "link likelvhood matrix is"®

print 11 1) L OLEDIITH R

link likelvhood matrix is

[[ O. 1 1 0.368787944 0. 1
[ O 0 0 0.13533528 0. 1
[ O. 0 0 1. 0.36787944]
[ O. 0 0 0. 1. 1
[ O 0 0 0. 0. 11
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FEEEEREREREERE R EERERE ISR LR RARERERERRRERIEE W[l - ]]
$if=tep 1 B o DMERREE (VDY Do q b ETTE 542 | — ] | —
T N I I T I R ST IARARY L[l ]] fOT‘ L=7

lw = np.zeros((m node,m node)) FU o 0BEWEGITY - #NEAE L[l - _]] g W[m - l] OtherWlse
sum_lw = np.zeros((1l,m node)) FETELEIER) Y 0 BHEHEENOITH - #NEA{E0
mel;
for r in range(len(rank)): i s — P B NE=rank
for = in range (len{rankj}):
if rank[s] == © + 1: FranklC5EL T LS — FawiER
for h in range (m node):
if m[h][=] != O: FgEL S — DA S — F
sum _1lw[0Q] [5] += 1lw[h][=]
for j in range (m node):
if 8 == origin: LA MRS
lw[=1[31 = 11[=11[31
glze: gEOLINOES

Iw[=]1[3]1 = 11[=]1[3] * sum 1w[O][s]

crine 1w 1) EISREDTH : 5D

link weight matrix i=

[[ O. 1. 1. 0.36787944 0. 1
[ O 0 0. 0.13533528 0. 1
[ O. 0. 0. 1. 0.368787944)
[ O. 0. 0. 0. 1.50321472]
[ O 0 0. 0. 0. 11
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Y s L T T

$ppstep 2 U T A S, UL ORBBOES B E 44 o 4 _ Wi - jl
e I I T I xl_] - (CIT] xjm) Z w N
mer; WIm = j]
n1€(7j l
lf=np.zeros | (m node,m node)) #1) o 2nmBEBED D ITH - fEREC
sum 1f = np.zeros((1l,m node)) FSTEEER) Y AR SR ITH - #NEAE o
for r in reversed(range (len(rank)})): O SR S — FOEEIE
for 8 in reversed(range(len(rank))):
if rank[s] == r© + 1: Frank|lC3E8 T 5./ — Fa%miEdk
for h in range (m_node):
if mIs][h] !'= O: gEEL S — e ey S — F
sum 1£f[0][s3] 4= 1f[=][h]
for 1 in :a;ge(m_nude]:
if sum 1w[O][s] == O: ) DR RO B=0E bRt
if 5 == destination: FEOMBEE

sum 1£[0] [s] = tf

1£[i]1[8] = sum 1f[0][s] * 1w[i][s] / sum 1w[0][5]
e FEOLMHDES

1£[i][s] = sum 1£[0][s] * lw[i][=] / sum lw[0][s]

print "link flow matrix is" VBB DT R
print 1Ff
link flow matrix is
[[ d. T2.32948813 7T31.05B57863 1%96.611893324 0. 1
[ d. d. 0. T2.32848813 0. 1
[ d. d. 0. 534.44664539 196.61193324]
[ o. 0. 0. 0. 803.38806676]
[ o. 0. 0 0. 0. 11
g S
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