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A Deterministic Transit Assignment Model for Intercity Rail Network

2R - oy . ARAT

Kyoung-Tae Kim « Sung-Mo Rhee - Yong-Seok Kwon

Abstract The purpose of this paper is to propose a new transit assignment model for intercity rail networks. The
characteristics of intercity rail are different from that of public transit in urban area. Line selection probability on route
section is introduced to include the characteristics of intercity rail into transit assignment model. Network expansion is
more simplified by a assumption line selection probability is externally given. The generalized cost is used to decide
the volume of each transit line in most of existing transit assignment models. But, many variables have influence on
the volume of each line such as time schedule of transit lines, inter-station distance, passengers' income, seasonal vari-
ation of demand and regional characteristics. The influence of these variables can be considered to decide the volume
of each line by introducing line selection probability on route section. The tests on a small scale network show that the
model proposed in this paper is superior to existing models for predicting intercity rail demand. Proposed model is
suitable to consider the complicated fare structure of intercity rail and to draw inter-station demand directly as a result
of assignment procedure.

Keywords : Intercity Rail, Assignment Model, Route Section, Line Selection Probability
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Fig. 1. Network example 1 (NE1)
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Fig. 3. Network example 2 (NE2)
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Table 1. Link attributes of NE2

k) e (km) ol AF
O-® 32 KTX, AIrke, F38
@ -0 156.6 KTX
@ ~ O 163.1 Aprke, Lgst
® - @ 1333 KTX
Q ~ @ 160.0 Aele, 2z
@®—-©® 1154 KTX, Avlke, 53t
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Table 2. Demand by origin-destination pair Table 5. The attributes of Mugunghwa lines
FhE | =BT A7 FLEIY) =4 saael Hl | B BARH A saae R | SRR
C)) &) KTX | apte | =28 | o s T @ M =@
a o 3217 200 664 | 4,081 350 OO | 1| 1200 |5 0R@B | 1| 3280
) 3 3113 200 664 | 3977 6] OB | 1] 1220 |51 | Q@6 | 1| 3240
) @ 104 0 0 104 37 ©Q |1]| 120 {52|0R@B | 1| 3255
A < 6.897 14 219 | 7258 38 OBD | 1] 2410 |53 0O@H | 1| 3270
) @ 6.635 142 219 | 6996 M| OE@ | 1| 2318 |54|DRO® | 1| 3310
o) @ %2 0 0o | T2 0 OB@ | 1] 2243 |55| DR@O | 1] 3295
A ) 6.604 774 385 | 7263 4| OR@ | 1] 2240 |56 | 0B@G | 1| 3290
o | ® | 6319 | 24| 385 | 6978 2| 0@ |1] 223 |57 @O |1 2180
) ® 285 0 0 285 B3 OR@E | 1] 3110 58] @B |1] 90
B g 940 33 92 | 1070 “lIOR@O 1| 3150 |59 @G |1| 90
g 0 1182 3 137 | 1402 45| DR@G | 1] 3210 |60 @B |1] 95
c D 1,019 295 825 | 2,139 4| QO@E | 1] 3230 |61 @O [1] %3
& 19859 | 1,032 | 2322 | 23213 4710800 |1 3220 |62] @O |1} 85
48| DR@G | 1] 3250 |63 @B |1] 915
Table 3. The attributes of KTX lines 49| 0R@® | I ]| 3240
o e | B )jﬁ e | )50
1| ©B® |3} 655 |12|0B®O|1]| 1705 27708 Bk AlRe YEYaE AR [ 1)
2| @@ |5 1088 |13 |DB-D-B| 1| 1680 9} 2ol 9EiM $M At vEYIS sehE, 18T
3| DOD |4 1039 |4 |QODB) L] 1505 go] 63 wake BF W] 712 oF 325
4 |0-3-@®|4| 1619 |15 OO |2 1540 4 olel AmTE 7] wEsh AP
5100064 1720 |16] ODH | 1] 1615
6 | D-QDE|4] 1731 [17| Q@ 1| 580
7100@®|3| 1777 |18 |Q-@@-B] 3| 1740
8 | OBD-DB| 2] 1718 |19|0BQD®| 1| 1700
9 |0B@®| 2| 1758 |20 |@B-@-B| 1| 1760
10| 0-Q-@DG| 1| 1705 |21 |@QDB| 1| 1775
11OB-®®| 1| 1750

Table 4. The attributes of Saemaeul lines

A B 8] 1= A =} k)

R L Rl A

2 06d 12 1950 |9 0aaaw | 1| 2770 Fig. 4. Network expansion of NE2 based on Route Section
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Table 6. Line group by route section
g3 AIE 1 SHIE 2 | HIF 3
a=(i~) | Lo, KTX) | (@2, ARe) | @, ¥23h
@ - ©) 1-14 22-34 35-56
@ - @ 2-14, 16 22-34 38-36
@ — ©) 4-16 26-34 43-56
@-0) | B : :
@ — @) 18-21 - -
@-6 | 182 : :
® - @ 2-14, 17-21 22-34 38-57
(OE) 4-14, 18-21 26-34 43-57
@ — ®) |4-14, 16, 18-21 26-34 43-63

wSo] ylAzke u gelmos weje 4 o,

sk o WA 7 i) HuEgd
o} 28t E3heAle) £3)
%

T HlEleke Jlow A

¢ 5 o, 48

E}]_o]zv\
B 4995 HIR

U7 = 0.07448099 - F~0.02539502 - T + D™ (21)

A7IM, Ur=%a a=(i—))ZE o183k A5 mY a8
F'=%7 a=(i—j) & o183l AF mé ¥E
T'="94 a=(i—j)E 13k A5 mo TIARE
D*=—15089, D**=-1.2375, D“=-0.2364,

7|A, =8 a=(i)E SPak= A 19 xpPA7E Dm0
wil=8 a=(i—j) T Y= A 19 AR
=83 a=(i-))F LWt A 19] 29 <A 319 ﬂ%@iﬁl %““% ahte] 714 el disl
4] Dijkstra[14] ¥2E]Es @43to] g4 ¢ gled],
o ARt 7|k JaE dAgoEN F3EA Rz TS HHZ*oPﬂ e}, ppgtog [Wﬁl 419
o A SHS BUT IHOT ol EYLAOE i THES RS A% 48e0] FAUL s
Table 7. The attributes by integrated line
24 Tl (KTX) TR (ke A3 (F3Eh
BED | s @) | @ | 0@ [ NEaE) | @ | @ [ uEae) | A | e @)
O-03 36 55.8 19,700 14 101.8 13,900 22 119.0 9,300
O-@ 34 104.1 34,900 14 202.1 27,200 19 2334 18,300
DO-06 27 170.0 45,000 9 278.6 36,800 14 3239 24,800
& -0 6 54.9 19,400 0 999.0 13,600 999.0 9,100
®-®@ 6 104.6 34,600 0 999.0 26,900 999.0 18,100
OERE)] 6 1743 44,700 0 999.0 36,500 999.0 24,600
Q-@ 40 47.8 15,700 14 98.2 13,300 20 113.4 9,000
OENG)! 30 115.9 26,200 9 174.6 22,900 15 203.9 15,400
@ - ® 31 66.4 12,200 9 72.6 9,600 21 89.4 6,500
Table 8. Generalized cost of route section
3 EehAd g H1g (o) B A9RE (o) kst v &
A=T7 KTX Apupe- 23 KTX Aule nag (ca)
O-d 247 266 228 0.7510 0.0594 0.1896 244
DO-@ 432 485 426 0.9360 0.0230 0.0410 433
O-® 592 669 585 0.9533 0.0208 0.0259 593
OEXE)] 323 9,999 9,999 1.0000 0.0000 0.0000 323
@®—-@ 508 9,999 9,999 1.0000 0.0000 0.0000 508
® -0 667 9,999 9,999 1.0000 0.0000 0.0000 667
®—-@ 202 257 222 0.8300 0.0437 0.1264 207
OEXE)] 368 442 379 0.8427 0.0521 0.1053 373
@ -0 193 221 174 0.4619 0.1006 0.4375 188
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Table 9. Minimum path by origin-destination pair

Sz HIRZ ()
CE3 kst ul g
A B n—-0-0- g 244
29 | a~0-0-(g 43
A, D wW-0-0- Qg 593
B [ B0 @—- 207
B O B-0-0-[ 373
¢ O -@®- 06— [ 188
Table 10. Assignment results of suggested model
w| KTXER) | ARRERR) | FSEhEdR)
= | A | s | AR | FA | sk | AR | sk | sk | A
@ [16,553 16,553 731 4 731} 1,318 4 1,318
® 0 -16,553 - 4 731 . - 1,318
@ | 2,194 3,125]15,623] 103} 281 5521 175 675 8I9
@] 1,065 7,683] 9,005| 223 252 523 851 393 1,276
® - 9,005 - 4 523 - - 1,276
432 7]1& Y9 ¥4
71E 539 #4& De Cea-Fernandez[7] 237 #4
A TR, g8 UsRE FAEEZC] s

A BAEglon, o7l A el disiARt 7ikkEHA
7|&3siodTt.

HA TR YY 282 EMMERE °88iginh
EMMEN+= 2129 37HE 1,0008 ol g +
Qovs BE AAUS 10E Fox BAsIY HA4d
2o] A2 e AelE olgsly| mitel A% -
A 7 yjroﬂx ofsks Zz] 0}1:1;],

De Cea-Fernandez[11] B&2] ¥4 7} wAhd olits}
H8- AT o 1Al %l“@} Bl di7)A7k} )
AIRE AlQlsE YA ks 5808 Rekal, FErt
o] FHEPNTE Ao wAvhe Esle] S
& gttt Sl Wil AEy ilxmah’ﬂ EoH
Aol diaia] Rlgel HlgEslo] FaEs wiRekc)

$EH TS8R Eﬁ”HHZéE%U @1% A= Dialll] ¢

DLy

5 SYHHIY 25 A7
13 H62 20083 559

AMERE 61Ql 1.08 g3yt 11 2 e
o] KTXZu %lvﬂl *HUFaJJr Fasle %%‘%EO} %i
& uldEA oidkeh webd EabAlee] g $9%e] F

How wiEE =S FYslo] g

&3} 2 AfolA AAg RS dAE

AR VEYTY Hes] 2 A9E Blw
& DE A FA FAuPrRyY o 2
7} UHT Hl%ﬂ Hoz o)Z¥9lt}. De Cea-Ferndndez[11]
289 sl A SR gErs U 23E B

ol Stk % 2] 27 % 53] 2 2l
PR Fol %9 239 Ashh fpsietn ges o

Fel7k Qe /]%94 FoMe 2% FRPERe]
HjsiA SEH USHR %ﬁﬁﬁﬁ@,‘iﬁé(’] B} U2 Z3E
Hol= Aoz FAHT

2 Aol AN RS T B
e diE BojFa gl Aozt
of7lz ah, & Al ANE F
g kel RARE 4 Qle Alom

& AAH[1818] AT Fx).

A5 vlalq o
deo] e 24
ool mr}
st ATt A

Table 11. The comparison of statistical results

T 2g AV | 23 BY | my Y | 2y DY

RMSE 6,108.0 3.886.3 538.9 245.7

Theil's U 0.5107 0.3402 0.0424 0.0189
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