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Evaluation of the Performance of Transit Assignment Algorithms for
Urban Rail Networks

A - Yo

Dongjae Jung - Justin S. Chang

Abstract This paper evaluates the performance of transit assignment algorithms for urban rail networks. The accuracy of
the algorithms is essential not just for travel forecasting but also for the area of applications such as the assessment of road
vulnerability and the fare adjustments between train operating companies. Nonetheless, the suitability and caveats for the
series of computational steps have not yet been much discussed. This study thus considers the characteristics that are appro-
priate for investigating Seoul rail travelers using three representative transit assignment algorithms: the optimal strategy
algorithm, route choice algorithms, and the Dial’s algorithm. Both the theoretical foundation and the empirical performance
are examined. The results demonstrate that the Dial’s algorithm is superior in terms of the theoretical soundness and the
computational efficiency.

Keywords : Urban Railways, Transit assignment, The optimal strategy algorithm, Route choice algorithms, The dial’s algo-
rithm
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Fig. 1 Paths from Seoul Nat'l Univ. to Express Bus Terminal
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Table 1 Origin (O) and destination (D) pairs and their path characteristics

. . Number of Observed traffic
In-vehicle distances
O-D Paths . . transfers
(In-vehicle time) . '09.4. | '10.4. | '11.4.
(Transfer time)
’] | A: Seoul Nat’l Univ. — Sadang — Isu — E b
Seoul Nat'l coul RatTUniv. = Sadang = Isu = EXPIess BUS |5 1 (12.5min) | 2 times 9.4 min) | 26 | 42 | 35
Univ. — terminal
Express bus | B: Seoul Nat’l Univ. — Seoul Nat'l Univ. of Educa-
pres > Seout Rab T v = seout Rath L. of Bduca 83km (148 min) | 1time (4.7 min) | 805 | 812 | 811
terminal | tion — Express bus terminal
Seoul Nat’l | A: Seoul Nat’l Univ. — Seolleung — Dogok 11.6km (20.7 min) 1 time (4.7 min) 61 61 59
Univ. — B: Seoul Nat’l Univ. — Seoul Nat'l Univ. of Educa-
> Seoul Rath Ly, = seoul Natl Lntv. of Bduca 11.4km (204 min) | 1 time (4.7 min) | 153 | 155 | 148
Dogok tion — Dogok
Seoul Nat’l | A: Seoul Nat’l Univ. — Sindorim — Onsu 14.6km (26.1 min) 1 time (4.7 min) | 25 20 23
Univ. —

B: Seoul Nat'l Univ. — Daerim — Onsu

Onsu

13.9km (24.8 min) | 1 time (4.7 min) | 38 55 52
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Table 2 Transfer weights in the literature

Studies Transfer weights

Shin [17] 1.18

Son et al. [18] 1.37

RP model 1.03

Yang and Son [19]

SP model 1.70

Average 1.32
2 AsA YRFRALE'Z A TR B0
AT FHAEAE 47 [16]& BE AT Halol
AES T, AUAY o) BEER AT BRBEA
of Ao H 5715 1.32(Table 2 F2)E F3+

5 AgE A3 3.4kmE AL

A AF- R T A [20-22]19F A SAIHE T 4217
H A5 16A17F 23D 22 T3kl

SHA, NS AFESH] EAE SAAIRE %
ZAZE 7VEA], O7 A1z AAF, 7| AZE VA, A EAIRE
7VsA17F B Qs sAIRE o] & et FAgk S A
T AHE 327 AH Y. & A= Parveen er al. [24]1%]
slebule] FAX)(ZH) 2.6, 2.1, 0.5, 1.7, 1.0y 2F&3ic}, o]
e EEES denE HEYIE ez =Y

P

Express Bus

: Seoul Nat'l Univ — Express Bus Terminal

48,0 Sadang(@) (5 (8.36,2/5.3) Lemminal

Seoul Nat'l Univ. ;\ Seoul N;}'l' Univ.

N of Education (2)

o

=3

=

v

(2.0, )
Sadang (4) Isu (4)
Seoul Nat'l Univ.

12, %) of Education (2) (5.7, %) Seolleung (2)

Seoul Nat'l Univ. ::*
5‘, : Seoul Nat'l Univ. — Dogok
$
e
Seoul Nat'l Univ. D'ogok
of Education (3)
(109, ) Daej]igl 2 (.2, %) Sind:)rim 2)
Seoul Nat'l Univ. 074
), 2/69 - Seoul Nat'l Univ. — Onsu
<
(13.9, )
Daerim (7) Onsu
Fig. 2 Strategies calculated by OD pair (2009)
Table 3 Results of the optimal strategy algorithm
i Assigned traffic (Percent deviation
0-D Path Path cl.u?l‘ce g ( )
probabilities '09.4. '10.4. "11.4.
) ) A 0.000 0 (-1.00) 0 (-1.00) 0 (-1.00)
Seoul Nat’l Univ. — Express bus terminal

B 1.000 831 (0.03) 854 (0.05) 846 (0.04)
) A 0.000 0 (-1.00) 0 (-1.00) 0 (-1.00)

Seoul Nat’l Univ. — Dogok
B 1.000 214 (0.40) 216 (0.39) 207 (0.40)
A 0.000 0 (-1.00) 0 (-1.00) 0 (-1.00)

Seoul Nat’l Univ. — Onsu
B 1.000 63 (0.66) 75 (0.36) 75 (0.44)

INEEAHAEZAL} AGWERS F AdAHE &

l->'

QAR o7 o] A TH(33.57km/A)).
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Table 4 Utility functions in the literature

N f| N f| Movi
Walking | Waiting| In-vehicle Number | Transfer | Number | Horizontal umbero umber.o .ovmg
. . . Fare . . ascending | descending | time by
time time time of time of distance . . Constant
(min) | (min) (min) (100 wons) transfers | (min) |escalators| (100 m) stairs stairs escalator
(100 stairs)| (100 stairs)| (min)
Son et ql. |Imner-city | -0.278 | -0.298 | -0.163 -0.005 - -0.223 - - - - - -
[18] Inter-city | -0.270 | -0.294 | -0.154 | -0.003 - -0.195 - - - - - -
Transfer
between - - -0.057 -0.020 -0.684 - - - - - - 1.233
Cheon [10] | subways
Mo - - -0.057 -0.020 -0.684 - - - - - - 1.745
transfer
Yang and Son SP model - - -0.184 - -1.881 | -0.313 | -0.368 - - - - -
[19] RP model| - - 0273 - 423 | -0.281 | -1.186 - - - - -
Lee [25] - - -0.316 - -3.115 - - -0.004 -0.027 -0.019 -0.012 -
Raveau et al. [4] -0.229 | -0.121 | -0.117 - -0.420 - -0.457 - - - - -

Note: Raveau et al. includes variables related to network knowledge, network topology, occupancy rate, etc. in utility function. These
variables are not taken into account in Table 4.

LIS EAEE [~8349] 20099~20111d HFA] w7+ & 2.5~4 5% v]H
2.5~3.0%%, HHFA] #2FHE & 55~6.0

A= Ne)
fod

[20-22].

JFA] W A7EE 2 558,059, 6, 85412 AlQ)shd HFA] vzt S
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Table 5 Results of route choice algorithm

Path choice probabilities Assigned traffic (Percent deviation)
O-D Path SP model RP model
SP model | RP model
'09.4. '10.4. '11.4. '09.4. '10.4. '11.4.
42 44 43 6 6 6
A 0.051 0.007
Seoul Nat’l Univ. — (0.63) (0.04) (0.23) (-0.77) (-0.85) (-0.82)
Express bus terminal
p B 0.949 0.993 789 810 803 825 848 840
(-0.02) (0.00) (-0.01) (-0.02) (0.04) (0.04)
1 104 1 102 1 9
A 0.484 0476 o (;i)) (0(;1) (U (;%) © (()57) © (()5?3) (U :7)
Seoul Nat’l Univ. — Dogok : : ' : : '
111 112 107 112 113 109
B 0.516 0.524
(-0.28) (-0.28) (-0.28) (-0.27) (-0.27) (-0.27)
2 2 1 1
A 0443 0415 o fZ) (03636) (03:4) o (?5) (0356) (0335)
Seoul Nat’l Univ. — Onsu : : : : : :
B 0,557 0.585 35 42 42 37 44 44
’ ’ (-0.08) (-0.24) (-0.20) (-0.03) (-0.20) (-0.16)

7] FRAE e BER5] TR ERAsToR Aget & MY $ lon Bpolo] mAAR] T B
= Ao BFEeAAL, T Wse A4 JFET 248 7} golaith ik, FuAY)L Fsoolwl FRlw} Q1 o
steblE 7} oh2r] e FEE 5 vk =8 Aed ¢ dAsE PAF Fohser av
A& Y I F GEFFE AET JAYe Fig. 3] VE$1Z BEWA 07 AT 11
go muA & i}‘ﬂ%— S, ol wg el weh A MIEAAS 81 ARE Hehi Fig 42 ek A
A7} Wzl WEd & A5e A ST k) BEH ARE F ) AR FolA 7
AHD-T2Z(DHE 38k A=) AYdy. o] A=) o2
34 Dial ¥iE|F2| HE ARt #5057 B ) FRAYE 2 A4S dard
T2 pE AS o8 19k Dial Sua]Ee A thd ezl AyE daenh A5 g, A
ol Agaby) e Ax olgte] 54 Felel gy EWUT-E Tk a8 ARE Table 1014 AL A
BAS WA F glojo} Tk B A7E Fig 39 vEg A o18d ARk FAsl ehd
2 AT 261S Atk AN PP FAyo] s AT B30 888, WARTF T Did qnEF
27031, sk Alo] 9l AAS §arE wEko 2wl 23 o] AW FTALL Van Vliet [15]9] Sae]F5S AFet 5
@ 4 9 ol ovlstt) o] B@MAe f#pEsy  Y¥l(modified) W) Dial YaefFoR REAT. 69 4
9 =y [ iy
1 i
1 H -
i Lut) el

p=11.7

of Education(3)

p=6.1

Q o) HygY4—o————————-- D
I$u N Express Bus 3 _Express Bus
Namseong pi72 Iiul(o?)z Na:ﬂmég Terminhl Terminal(7) Banpo
! p=20. p=il p=11.7 p=13.0
; :
i Seoul Nat'l Uni
' eoul Nat'l Univ.
! Sadang(4)
\
1
1

Seoul
Nat'l Univ.
p=0.0

p=10.1

——

Gangnam

Seoul Nat'l Univ.
of Education(2)

p=6.7

Seoul Nat'l Univ. 4
Sadalzlg(2) Baﬂi"ae of Education
p= p=4.3 p=6.7

Fig. 3 Network representation

Note: p indicates the smallest travel impedance from the origin node, Seoul Nat’l Univ., to each station.
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Fig. 4 All paths (a) and the efficient paths (b) from Seoul Nat’l Univ. to Onsu
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Table 6 ¢*by the value of transfer weights

Transfer weights 1.03 1.08 1.12 1.15 1.18 1.23 1.27 1.32
o* 2.4520 2.2885 2.1455 2.0193 1.9071 1.8067 1.7164 1.6346
Table 7 Results of Dial’s algorithm
Path choice probabilities Assigned traffic (Percent deviation)
O-D Path . 0 o:

K g 09.4. 101; 14, '09.4. '107444 14,
Seoul Nat’l Univ. — A 0.032 0.031 26 (0.02) | 27(-0.35) | 27(-0.23) | 26(0.00) | 27(-0.36) | 26 (-0.24)
Express bus terminal | B 0.968 0.969 805 (0.00) | 827(0.02) | 819 (0.01) | 805 (0.00) | 827 (0.02) | 820 (0.01)
Seoul Nat’l Univ. — A 0.419 0.285 90 (0.47) | 91(0.49) 87(0.48) | 61(0.00) | 62(0.01) | 59 (0.00)
Dogok B 0.581 0.715 | 124 (-0.19) | 125 (-0.19) | 121 (-0.18) | 153 (0.00) | 154 (0.00) | 149 (0.00)
Seoul Nat’l Univ. — A 0.243 0.376 15(-0.39) | 18 (-0.09) | 18 (-0.21) | 24 (-0.05) | 28 (0.41) | 28 (0.23)
Onsu B 0.757 0.624 48(0.26) | 57(0.03) | 57(0.09) | 39(0.03) | 47(-0.15) | 47 (-0.10)
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