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10 pilot projects in 2023

8.”760km cross-strait flight” [Sado, Niigata] /

\
9.Drone + autonomous for :
agricultural products [Koda, Aichi] 3.Drone + UGV at campsite

I i [Kasumigaura, Ibaraki]
2.Level 4 operation )?ﬁ
[Kume, Okinawa] .

10.Droneport car + Drone for "{
disaster response [Misato, Shimane] j 4.Drone + UGV at

~ High-rise
. apartment [Chiba]

\ f -

1.Level 4 operation [Taku, Saga] \H ‘J

: J’\ 1Q%f, > | 5.Droneport + UGV for
*‘."’i“}"’.‘”?" hi”e underpopulated

area [Nakatsugawa, Gifu]

sy
5&:’& ( 6.33km flight” for medical products
“, k [Hidakagawa, Wakayamal]

7.Newspaper delivery by Drone
+ UGV [Beppu, Ohita]




EEERKEETIORFE:

- BARD15ERI, 1997 FEEICIBS#HARIL—I-HDHNTH
SRELE fiff 70 & %

-SRI EEEMREERSRES LT, | HiESE
Y77 1HTEEETEMREV-BEER T I3
CEi

cABRTOERIUATAS /MG DETHEEEZ
BiXTIEEHSHY, TOAIN/-NELT, TBEERE
IBIRETFN DB REL D/

-SBTh A O BEEHEZIRISERBEBHERICHS

—BIREESEMDOLEVV EEEZRANILETI %
h7=lcFR%



BEXZAKELETIL
CEERE (L - -

S — EETER

/ N o BAGIRES

O, — HEEE
~~~~~ %.'--.....
e e, @ rrreeeremreenn ®

T v Ikzxzl1ETHE
(EET 2 REE] 3
[EETREE] = "5 = 060

PRt ER /N & 7R D RIS HETE

EH&/NE R DR ISHETE




BERERITET IV
* FoamE Bt D E TU1L

ETRIEIC K > GEERENRWT 2 ThH A D iRESEREE
ETBREOFETERERCBEA LY, ECRLIYTELRET

|” SRRt

D EROR P B

B, /T A—=X

L, RIEH
(0F 7=131)

= 100[m] X
0.8! 0.6°

80[m]




»Maximum Overlapping Ratio (MOR) Model

Weighted Overlapping Ratio: (Objective Function)

Maximize

D(6) :  Qnverfapping Ratio (0<D,(6) <1)
Ong * Ong(0) -1, : grlapped distance between
estimated n & actual path

dYnXn : Actual distance

25
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I R B (m) (-7.5072) B
EXEL A0 : 0.02116
i PR B (m) (0.1283)
TE BT 55 -1.710 -2.647
W3- (-2.2285) (-3.5891)
5 7 Al BL ¥ -2.101 -1.831
Skl - (-2.9034) (-3.4102)
Pa gk /A B KR 2.663 1.305
EEE (5.2098) (4.6297)
TEAMER 7E B0E 0.606 0.567

(1.2656) (1.7399)
YTV 252 252
[]igftt 0.3876 0.1078 |
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b) KEBRERIKRZTHWSAZE (k-th shortest path algorism)

EEZBREHOT7ILIVXLEZTIRLT, FkEBFTORERERZE
E L GERRRXESZRRT 5K

OERAICITEMAE LT LY (AFEDHIBTEREITEN?)
XF7NT) X LZE—RITRETELL
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c) Dial#i#&AH&ETJL(Dial 1971) (3 - S 2004)
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Dial Algorism Step 0 (#fw)
HENLGETD/ — F~AOR/NERFE

c(1)=0
@ c(2)=3
3 c(3)=4
c(4)=6
4 (4)
5 @ REENDIESNDY VI TUTD

)OO RE] 518
KEXP[Q{C(j)_C(i)_tij }J C(i)<C(j)

\ 3 i j]=- 0 otherwise
T@ 1 2] expl6{c(2) 1), )] = exp[o]

1 3)= expl0el8)-clt)- 1, ]| = xpl0]

2 3] expl6{e(3) - c(2) -t = expl 0]

3-52]=0 GEATY > D1=8)

2 4]=explD{c(4)—c(2)t,, =]

3> 4] explo(e(4)-c(3)t,,]] = expl 0]

— — — — — I—




Dial Algorism Step 1: (RELE)

RN NEWE] [TLUTO

3) )y -ozxA4 b #5EH
, (Uil fori=r
. Wi — j]= L[i > j]%W[m —i]  otherwise
2 @
3 W([1—2]=L[1— 2]=exp|0]
\@ W[L— 3]= L[t - 3] = exp[0]
W([2 —3]=L[2 - 3]xW[L— 2]=exp[- 4]
W([2 > 4]=L[2 > 4]xW[1— 2]=exp|0]
W[3 > 4]=L[3 > 4]x(W[1—3]+W[2 - 3])

=exp|-0]x (L+exp[-0))



Dial Algorism

W([l— 2]
W[l — 2]
_ l+exp[-26]

Xjp = (X23 + )(24)><

 1+exp[-0]+exp[-26]

Step 2 : (RBANIE)

ERMhd NEVE] [CUTORXT/ —F~AD
MABEZEH N

Xi :[er + ijmj wh> J

S5 W[m ]
mel ;

4§ QL NDHEZD (I-4DBEEERD D)
@ Wy expl- 0]+ expl- 20
= -

* W[ 4l+W[2—>4] 1+exp[-6]+exp[-26]
N | I 1
#* W[ 4]+W[2 > 4] 1+exp[-6]+exp[-26]

. W3] expl-6]
X3 = (X34) W[l—>3]+W[2 _)3] = (X34) 1+exp[— 9]

) exp|-26]

 1+exp[-6]+exp[-26]
= (x)x W1 3] (x)x— L
BV WS 3[+wW >3] Y 1rexp[- 0]

exp[-6]

"1+ exp|- 0]+ exp[- 26]



Dial Algorism ZD%ME g _ o

P .. X2 = Xy =1
Xi3 = Xp3 = X34 =0
SEEFRICIR
Pl—>2—>3—>4 X12 — X34 - g X13 = X23 — X24 - g
@

> NBEBEEERE IR E
> M8BREH F/ —FDY Uy -
x4 FEEHEIZFL LY

ogitE T /L & DM

e _ ltexp[-26]
Bl Z (- 2=y exp|— 0]+ exp|-26]
— P1—>2—>4 + Pl—>2—>3—>4
_ exp[— 66 . exp[—86]
exp|-60]+exp[-76]+exp[-80] exp[-60]+exp[-70]+exp[-80]
- exp|-60]+exp|-86] ~ l+exp|-24]
 exp[-60]+exp[-70]+exp[-86] 1+exp[-0]+exp|-26]
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d) EEREEXKEETILERAVTERERESZHRHOGEWVNGE (8K - EBE5 1998)

Sample Moo= 411 direc.: 1 sex:1 age: 56 purp: 1 mode: 3

by

I

T IVEBE RS

i AT R 5
i

e) Recursive Logit Model (Fosgerau et al. 2013)



QR IREEITE(Overlapping Path Problem)
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a) REBETHILT DA
- Nested Logit (NL) & E+k. BRHREDREHREEZEZET SHE
a-1) ProbitE 7 J/LTxfis (Daganzo 1977. Yai 1998)
—REREID ) VU BEE T RIRERENERE (X928 TRH
—2000ERRERBETIVL (KEFE) THEAIM:
a-2) Mixed LogitETILTxi: (HEEF52004)
—EFRIZERZEHHREI #Mixed Logit THRIR
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b) HAIBEICEEEBERZEAYT 75K

b-1) C-logitE 7 /L (Cassetta 1996,

H——@—2—®

L]

RO

H b E

52004)
Path 1: L,—L,—L.

Path 2: L,—L,—L,
Path 3: Ly—Le—L,

LUF D{E1ETE (Commonality Factor) % I0Z %

e
L.
CF =-4.1In : ,
==/ g;‘[ LiLj] CFl:—ﬁ.|n[(|—1+L2+L5j J{i
3L 3L
CR=-p- In(g0 CF,=—p-In (i)7+(L1+L4+L
- 3L 3L
y=2 MDEE :CF=—4-In (E
0)| | rmmpon] (L) (Ll
CF,——p. |n(% - 3L 3L
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b-2) Path Size (Logit)E®7 /L (Ben-Akiva & Bierlaire 1999)

C-Logit[@lfk. LUT OEEIEZ3NABEIZ(IINT 5

Uy DEERBEOPE EMAT S

B-In[PS ]=4-In Z['a

ael; Li
. L1 L1 LB o2
p-InlPs,]= ﬂln(sL 273l 1" 3L 1) ﬂ'”(b‘j
. B LU SR S O B S
ﬂln[PSZ]_ﬂln(sL 2 3L 1 3L 2) ﬂln(cs]
. N B L SO B S )
ﬂln[PS3]_ﬂln(3L 1 3L1 3L 2] ﬂln(ej
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c) GEVETILHAGDEHETIL
Cross Nested Logit (CNL)E 7 /L (Vovsha & Bekhor 1998)
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C-Logit, PS-Logit Rl#k. 3 DD#FREAHIRFL+”
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- BIRNZESEHTEICIE  TLabeling Approachl ##HA

[EiZFR REEH REEE] ®/PhER] THRXEE]
ZHAEHETI2BYDETILEEE

- MNL

- C-Logit

- Path Size Logit

- Cross Nested Logit ##E

faR
- BIRBROHEEEICEYRASEFENEDLLENT—INSLY
— ITRERRE] TRXEH] PEFNLILE[FEEHEL..
—ERIRIZEL GHADELY) KBENALSZLEDHE
- ERBAAICEE L TIX, #i1a.
Path Size Logit, C-Logit > CNL > MNL
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ern | B R R o K| prEmEm i omLE ern | B R B b K| R FHR7EY Commonatily| W A .
&5 |Fom o o w| Doyl DI i) e o | om o on m| Dol FPU mEKe) Rt R AR
T EERE

MNL-1 [1 1 0 0 O 4.1631 -8.6017 0.5361 -414.5 0.4404 CL-1 1 1 0 0 O 1.8361 -11.9608 0.5443 -1.0536 -414.5 0.4445
2.26 -4.16 7.75 -230.8 0.83 -4.42 7.81 -2.02 -228.7

MNL-2 [1 1 1 0 O 1.6005 -13.5696 0.2128 -657.0 0.2855 CL-2 1 1 1 0 O 2.8740 -11.1857 0.2082 0.9073 -657.0 0.2938
1.99 -10.61 11.45 -468.2 3.19 -7.89 11.20 3.22 -462.4

MNL-3 |1 1 0 1 O -5.8684 -6.4619 0.3415 -657.0 0.3397 CL-3 1 1 0 1 O -8.7850 -9.7570 0.3637 -1.3213 -657.0 0.3490
-5.84 -3.65 10.28 -432.7 -6.59 -4.96 10.41 -3.57 -426.3

MNL-4 [1 1 0 0 1 2.4267 2.5702 0.0632 -657.0 0.0449 CL-4 1 1 0 0 1 5.4022 49772 0.0937 1.8395 -657.0 0.0839
4.08 3.57 6.43 -625.9 6.42 5.33 7.60 6.45 -599.9

MNL-5 |1 0 1 1 O -3.2614 -7.5158 0.0991 -657.0 0.1125 CL-5 1 0 1 1 O -0.7037 -4.6463 0.1043 1.5382 -657.0 0.1523
-6.20 -8.95 8.82 -581.6 -1.12 -5.10 9.02 6.45 -555.1

MNL6 [1 0 1 0 1 8.3528 5 -0.0816 -657.0 0.1231 CL-6 1 0 1 0 1 13.4787 7.4914 -0.0515 2.9619 -657.0 0.2218
7.58 7 -5.35 -574.7 9.03 7.13] - 8.75 -509.5

MNL-7 [1 0 0 1 1 3.5163 13.7109 0.0145 -657.0 0.1104 CL-7 1 0 0 1 1 49182 5 1.0293 -657.0 0.1207
5.47 7.47 151 -583.0 6.17 7.54 3.65 -575.7

MNL-8 [1 1 1 1 O -3.4937 -8.4658 0.1281 -829.0 0.1489 CL-8 1 1 1 1 0 -1.3832 -6.1730 0.1342 1.2648 -829.0 0.1685
-6.53 -10.02 11.24 -704.4 -2.13 -6.69 11.42 5.22 -687.8

MNL9 (1 1 1 0 1 2.1205 -1.7596 0.0528 -829.0 0.0467 CL-9 1 1 1 0 1 5.2612 1.3116 0.0825 2.2363 -829.0 0.1083
3.99 -3.16 6.40 -789.0 7.52 1.97 8.35 8.44 -737.6

MNL-10{1 1 0 1 1 0.7085 3.0511 0.0688 -829.0 0.0768 CL-10 1 1 0 1 1 2.4744 4.6646 0.0857 1.3121 -829.0 0.0947
1.55 3.88 7.62 -764.1 411 4.85 8.33 5.10 -748.9

MNL-11{1 0 1 1 1 -0.1049 -1.1726 0.0294 -829.0 0.0088 CL-11 1 0 1 1 1 2.5746 1.3329 0.0526 2.0587 -829.0 0.0706
-0.28 -2.23 3.84 -820.3 5.04 2.11 5.88 8.51 -768.7

MNL-12{1 1 1 1 1 -0.3254 -2.0692 0.0560 -962.4 0.0342 CL-12 1 1 1 1 1 2.1871 0.2762 0.0786 1.8984 -962.4 0.0781
-0.83 -3.90 7.31 -928.3 4.19 0.44 8.79 7.86 -885.8

e | R ﬂ? i PR E P I e | ﬂ? i PR BSEREE AT L

7 4 VAR SV SHSF IR, B AEIE - 7 = S 7 4 VAR SV A SHSF [, BAEIE _ N 7 = S

w5 (Mmoo m| Doyl DI ggfcny  PanSie gy AR w5 [ om oo w| lopl T gRln] s |mecie LEE

R R

PS-1 1 1 0 0 O CREEBI B R CNL-1 [1 1 0 0 O CREEBI B R

PS-2 1 1 1 0 O 3.8029 -11.8847 0.2425 -1.6635 -657.0 0.3056 CNL-2 1 1 1 0 O 2.3660 -20.0975 0.3055 2.3249 -657.0 0.2969
3.88 -8.88 11.24 -4.76 -454.7 1.80 -5.99 6.45 5.00 -461.9

PS-3 1 1 0 1 O -9.0839 -10.5746 0.2501 2.7237 -657.0 0.3850 CNL-3 1 1 0 1 O O 2 B )
-8.00 -6.08 7.92 7.35 -402.7

PS-4 1 1 0 0 1 6.4956 6.0419 0.1145 -3.4272 -657.0 0.1309 CNL-4 1 1 0 0 1 6.8788 6.8991 0.1206 3.5886 -657.0 0.0968
7.15 6.24 7.88 -8.74 -569.0 4.72 451 4.73 8.15 -593.4

PS-5 1 0 1 1 0 0.3032 -4.2101 0.1431 -3.2040 -657.0 0.1958 CNL-5 1 0 1 1 0 -4.1590 -11.0062 0.1457 3.8060 -657.0 0.1657

PS-6 1 0 1 O 0.1912 CNL-6 1 0

PS-7 1 0 0 1 1 9.1317 24.8866 0.0452 -4.1816 -657.0 0.2148 CNL-7 1 0 0 1 1 5.5982 21.0474 0.0071 3.0980 -657.0 0.1402
8.34 8.77 3.37 -9.05 -514.2 5.10 5.93 0.45 6.75 -564.9

PS-8 1 1 1 1 0 -2.8244 -7.8530 0.1407 -0.4539 -829.0 0.1524 CNL-8 1 1 1 1 0 -3.7780 -9.4704 0.1467 1.5533 -829.0 0.1524
-4.73 -8.92 10.97 -2.49 -701.1 -5.96 -7.82 7.87 4.29 -702.7

PS-9 1 1 1 0 1 7.8380 2.7536 0.1033 -2.7522 -829.0 0.1379 CNL-9 1 1 1 0 1 7.9708 -0.6617 0.1158 3.8405 -829.0 0.1083
8.96 3.69 8.61 -9.88 -713.1 5.00 -0.47 4.38 7.32 -739.3

PS-10 1 1 0 1 1 2.0003 45794 0.0990 -0.9980 -829.0 0.0910 CNL-10|11 1 0 1 1 2.0916 5.8939 0.1161 2.4876 -829.0 0.0918
3.57 4.90 8.26 -4.63 -751.9 2.85 3.91 5.91 5.96 -752.9

PS-11 1 0 1 1 1 4.5359 3.6134 0.0591 -2.7653 -829.0 0.1111 CNL-1111 0 1 1 1 2.4045 1.0201 0.0361 3.5686 -829.0 0.0764
7.44 4.90 5.80 -10.39 -735.3 3.37 0.98 2.46 9.76 | 58765.6

PS-12 1 1 1 1 1 2.2759 0.4452 0.0931 -1.4102 -962.4 0.0719 CNL-12 11 1 1 1 1 1.5508 -1.7084 0.1126 3.2947 -962.4 0.0721
4.24 0.70 9.28 -7.53 -891.7 2.22 -1.69 6.26 8.17 -893.0




ling Approach)

R LIA
/ (Labe

[

-

_g—

B

EIRERE
S 2Fsi

ﬁDiaH:J:é

E

[T

/_ o i PR 7E \

i
L

RN

Cro@sted
t

P 1ze
<
&

A 4

TEHE \

Path Size
P

Dial Logit

N

i

7 DIHES

BREAIL ﬁ

B K2 2 IR

59



* Path Size LogitETILIE ) > U ZFBiBT HFERE

zAHAWLWTWLS

*DialD7IILTYXLD T 9—-0] TY Y EEZFEREIL

A hAlEE

SHEZHERV DTG LMN?
Path Size + Dial LogitET/L?

—Dial7ZJ)L3d) XLDETFDHE TxXIit e 5
—EREEZTERELT-

[Dial$f A A E

= 18 2

S KNIEETIL] ELT

+ FEERNEEE S DODial7ILad) RLDOHEBRR] &L T
R EEZTEZEE L-EXRNER,TETIL




HiE
1) 6—0 TDialstEL. YV /o RBEREHKELD Y+
2) FORBHEBIT, Dial7ILTY LD o9 EEBEMKIZUTD
Path SizelE %Nz 5%

L.
PS. =—L|n L

ij Lmin ‘m

3) BUDial7)ILd) ALTRKEREEZEH

ij') 2 DiEEER

—Dial7)L3 XL &LogitETILDFEM4EA LR CFIET,
UTDORANEMN DS

_ eXp[_ 6tk +IBPSPSK]
ZeXp[_ 6bk’ "'IBPSPSk']
o

P

—Path Size LogitETI/LIZ TEITULVS]



Ll TWZE] M THELEHEES]

B-In Z(' jZ g Z(Lljln Z(Saj

jeC B | JeC
Path Size Loglt Path Size Dial Logit

DR DIBFEAE S
VSO ROBHETTHBHY (P In{ZWrxi} vs. 3w -In[X,]
W%, EAEOMHS (PS-Dial) - -
—ERERIEGODT, E-20B5THLWN?

Q@FRERBE (L) THE%EL,
REMISERRABICERERRBRE (L") ZANTWS
—RBERM ERRRICHBENH S EbiasE =079 ?
—E—ODMEDFRKZ THRBRICKSLGHERLLZLDTOK?



REEYET—2IZERL THT-
— [0 —o00] O DialflAHAAEEERZKILETIV] ZETLERSLERELD

0.65
0.64
.......... o

0.63 i

o2 |— el

0.61 //

0.60 / == 0.016

0.59 / 0.064
/ =3ie= ().256

0.58 / —o—1.024

057 1 1 1 1 1

0

2 4 6 8 10 12
PPs

REGEIRET/ILE L TE, AIREEIEH Y T 5

LA L. BEXRHGERE S ~DOEAICEL T,
BIRD 2 DDMIBE A REF T 2 whE S

63



SHEADERE Q006ERHNAETR)

- Path Size DialE®TJL
— [EENE) OFRALGEmEE?

- EERYERD EEEERKEETILOEAEHLE
— [FEEHE ] (ZODDFIRIEIRGE R $IBA
+ BEEFERFKILETILTFDfitnessiT{l 7] &
—HEEIIHEIBEED itNnessT/INT A — 2 HTE
+ProbeT—2hHnIE. EEXEFKILTHEMLE
fitnessg{ii A\ vl g

* #4594 X (1,000 —FK, 50V—>) |
[ERB) VO RBEHY |
1004 > 7LD probeR&T—4 |
NHHEEIZ, 7xv FT—U0HRITOERAMERET T EE



E#Rﬂﬁi?-ﬁﬁlld)ﬁf\ﬁﬂﬁl]

2006




E#Rﬂﬁi?-ﬁﬁlld)ﬁf\ﬁﬂﬁl]







Modeling Truck Route Choice Behavior by Traffic
Electronic Route Information Data
for Oversize / Overmass Vehicles

0. Background

1. Generating information of truck route choice with electronic route
information data for oversize/overmass vehicles

2. Truck route assignment model using the electronic route data

3. Proposals for analysis of route choice by sea container trailers

Innovations in Freight Demand Modeling and Data
Sep.14-15, 2010

I RREKOHS AE LI
Tetsuro HYODO Yasukatsu HAGINO

Tokyo University of Marine Institute of Behavioral
Science and Technology Sciences, JAPAN



OUTLINE

Oversize/Overmass vehicles (including 20 ft, 40ft
sea containers) must get permission

From 2004, online application system started.
It is simple GIS based internet system

The huge application data (route of each vehicle)
are collected automatically (over 1 million per year)

How to use them for effective policy measures
or understanding of truck behavior

69
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Result of Parameter Estimation

Explanatory variables e el
P Y (High cube containers) (All sea containers)
Value of time (yen/min.) 67.7 115.4
Multiple lanes (dummy) 0.4445 0.4954
(dual 2 or more lanes) ' '
Weight designated road
0.3671 0.4198
(dummy)*  HESIEEEE
Height designated road
— 0.6106 0.6399
(dummy)** SEIFEER
Overlapping ratio (%) 36.3 33.3
Number of samples 5,820 24,497

* Link is designated for heavy truck (over 20t)=1, otherwise=0

** Link is designated for height container (over 3.8m)=1, otherwise=0
71



Hong Kong Society for Transportation Studies, 2017, Dec. 9t
“Comparative Analysis of Recursive Logit Model and Maximum Overlapping Ratio Model
Applied to Pedestrian Route Choice Behavior” by Seiji LIDASAN and Tetsuro HYODO

Network Data and Pedestrian Route Data

N =,
g o=
i L] . : Ui I _k;\

Study Area and Data Ok

» Shizuoka City — capital city of Shizuoka

Prefecture, Japan ) !
97T A i
» Household interview survey (HIS) of REE S ﬁs _
Shizuoka City conducted in 2010 c., Gross Hofh g

» “Add-On” survey — Route choice data

» Aim was to investigate the pedestrian
travel behavior in Shizuoka City

©34 974 .
» Number of samples: 1,576 samples ”
» Includes the basic profile of a pedestrian 2 '
(e.g., sex, age, type of job, type of license, \*’
car or bike ownership, trip purpose) and |“'
the paths traversed W o
> Pedestrians and Cyclist were not 24,971 -
disaggregated during the survey ;
nit Lb‘ &
> Network data used (links and nodes) aE l
> Number of Links: 1,954 links

> Number of Nodes: 408 nodes



Model Estimation Results

» The RL Model is estimated first, varying the road width dummy variable (10m~16m);
model with highest maximum log-likelihood (LL) is compared to the MOR Model

variable

» The instantaneous utility function of the RL Model is specified as a non-linear
function like the perceived link length of the MOR Model

» Recursive Logit Model

d d d
Un(alk) = 0" l(a|k) ) IBR]I/T/W 'ﬂNgS 'ﬂCISH
» Maximum Overlapping Ratio Model

* — . pZanRW . nZanNS , nZanCH
lan(e) - la QRW HNS HCH

RW: Road Width
NS : No Sidewalk
CH : Chicane

» Samples were stratified into less than or equal to 65 years old (<65years) and greater
than 65 years old (>65years) during estimation

73
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=11k (Differential Evolution:DE) (&, E¥MIDEALZF L EIZERZEINT-EEGT
JLOYXLELTWNBAFETY , KEC, Mutation (ZBRZEE). Crossover (& X).
Selection (£7F:&IR) D3IDDI7xz—XMHYFET,

BRH7 LTV X LH-WNZTT

ABIZ7ILTVXLBWNANAEHEHKEITT AN,

AREETEH—BHELTILTIVXLTEELTVET,

RafE

DE

AT — < o B
(DR

¥
r/ FATOHT—TT b \I
¥

IT—T1 s MSEESRS MILE
SR iMutation)
¥

BEAS MLES ST S MLE
g (Crossaver)

'

T —1 e b EAEHNS PLE LB
DS ED T#iRSelection)

!
_ _

BT

Pythona—ROa7ER 4 :BH O

import scipy

t=time.time ()
for ii in range(21):

wid = 14

print (ii)

bounds =[(0,1.5),(0,1.5),(0,1.5),(0,1.5),(0,1.5),(0,1.5)]
res = differential evolution (mor, bounds,

strategy="'randtobestlbin',disp=True)
print (wid)
print (res)
for i in range(6):
paral[ii,i] = res.x[i]
paral[ii, 6]=res.fun
paral[ii, 7]=wid
tt=time.time ()
print ("Differential Evolution Time : %.3e sec" % (tt-t))

pp = pandas.DataFrame (para)
pp.to _csv('@MOR 7randtobestlbin.csv', index=False)


https://camo.qiitausercontent.com/cae88e337ad4782ffa2bf550611948d1530536c0/68747470733a2f2f71696974612d696d6167652d73746f72652e73332e61702d6e6f727468656173742d312e616d617a6f6e6177732e636f6d2f302f3339363135302f38383231313163662d303134302d336337372d663233662d6130383130323737383430392e706e67

Discussion and Conclusion

» Based on the results, the trend of parameter estimates is similar

(a) RL Model Estimation Result (b) MOR Model Estimation Result

Parameter _road width>14 : Attribute Parameter
Estimate | tvalue road width > 14m 0.8121
dispersion parameter -0.0318 -111.74 no sidewalk 0.9018
road width 0.6142 76.79 chicane 0.7103
no sidewalk 0.8942 66.04 |_road width (>65vyears) 0.7336
chicane 0.6395 52.02 no sidewalk (>65years) 1.2176
road width (>65years) 0.6090 56.96 chicane (>65years) 0.7772
no sidewalk (>65years) 0.8973 53.47 MOR 0.5899
chicane (>65years) 0.7463 43.71
Log-Likelihood: -9837.67

» Two highest parameter values for the RL Model are “no sidewalk (>65
years)” and “no sidewalk” attributes with parameter values 0.8973 and
0.8942, respectively.

» Similarly, in the MOR Model estimation results, “no sidewalk (>65
years)” and “no sidewalk” attributes also yielded the two highest
parameters with values 1.2176 and 0.9018, respectively.
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Discussion and Conclusion
MOR vs LL
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» To compare the two models, MOR was also calculated during the RL

Model estimation
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» The final LL and MOR are plotted together to visualize their behavior for

varying road width (10m~16m)

» The two models are very similar specially around the region of

maximum LL and MOR
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Discussion and Conclusion

> Visualization and Comparison of MOR and LL regions

» Two of the most significant variables from the estimated models (Road Width>14m
and No Sidewalk) were chosen for sensitivity analysis to visualize and compare the
regions of MOR and LL

» The contour lines of MOR are rough while the contour lines for the Log-likelihood are
smooth. Nevertheless, both models show that they have been calibrated from data
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(a) MOR contour lines; (4)randbestlexp (b) RL contour lines; >14m road width 77
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Discrete Choice Modeling by R & Biogeme

R: homemade (MNL, NL, MXL), mlogit, MNP
Biogeme: MNL, NL, MXL, Taste Variation, CNL

using 5 alternatives & 1,000 samples
Intercity freight data

May, 2018
Tetsuro HYODO

hyodo@kaiyodai.ac.jp
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Estimation of Nested Logit (NL):

Derived from Generalized Extreme Value (GEV):
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