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ABSTRACT

The Dial Algorithm, based on single link based calculation, is unable to reflect cyclic paths arising
in actual urban transportation networks. At the same time, redefining the paths more efficiently can,
by strict standards, lead to irrational results stemming from reduction in the size of the network to
be analyzed.

To solve these two problems of the Dial algorithm, the research herein proposes a vine network
method applied to a link based Dial Algorithm, in which the original three step alogrithm is modified
into a vine network-based three step process. Also, an analysis of two case study networks show
feasible replication of the predicted cyclic path, unrealistic flow, and unsteady transit, as well as
alleviation of the problem of irrational path allocation.
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A daelEe 2 SRt 93 Be FEJAAC wet A7 S ARV dugEe
2 FEHAt(Jung and Chang, 2014). H 7|8k dug]&e &3 JRVHS o] s = EPFS Axste] A
2o g FE&A oA N AR EAS 1Esty] ofHoh AE7|%F Yale]F(Cascetta ef al., 1996; Yen, 1971;
Azevedoet et al, 1993)2 o8] H3art 44" A2 ARE o)gdth B4 17 U9 A=2E 9A
(enumeration)3h= #HA o] AeEojof gtk tiif B wE B = T3] B AR/F EAGERE BE AR
£ @Ak A& B2 AR vl o] aTHTH

Dial®] S3uA L 2Z(Dial, 1971)& TEZ ] Ha7|6k dugSe|th A2 944 Tzﬂﬂ Ueh}A &

o U TERIA EEAHelth ST A2 E4S sk BE dlrh ddn) Axaazel 547
A 9 FA(Turn Penalty & Prohibition)& T#3t7] o€t} 53] @ A7]4ke] Dial ¢l F/]%% U-tun =
P-tum¥} o] FULEE BFE RS 353 (cyclic flow)= ELE—Z*, 0 2 FH3HA Esh= A7 EA)
SHo(Bell, 1995; Akamatsu, 1996; Huang and Bell, 1998; Wong, 1999). X3+ Dial ¥¢12]F9 B84 A=
(efficient paths) A= T HAs 7|Fo=2 UEYIE F4s9 vgeld A3y =557z g
(Akamatsu, 1996).
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II. Dial’s Algorithm
1. Dial €12|&
Dial &318]&(Dial, 1971)& 23 F3 9 &57 EuH dugSozA Har)4E syoez 7 g
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SHEYe|F o wEF 28] o4 R ARZ olFHE ZowH BAERe] ATLAZA
&3] Jehdth <Fg. 1> £85d0] Yehd % 9 oA WES Dol WA} EAAE 42 D
ol WAAH @olA I 2-3-69 AANAET} 1000]ch, 7 =T o] FRARE Y FPuG % =
HAA7A S SYUE 70 E <Table 153 2T D (02 6 (-9)2 AHARE D-2-B-D-B3-G0l. o]
A2E @% 20 YRIE 5 000 UHsHE Aol

Dial FREEL <Fig 1> B & 9l £BEWL SRAoE Adsl elE F2E et
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1/4 0/5
<Fig. 1> 5 Nodes and 6 Links Network with Tumn <Fig. 2> 3 Efficient Links of <Fig. 1> Network Based
Penalty at Node ® on Dial Algorithm
<Table 1> The Node Shortest Costs
Node(i) @ @ ©) @ ®
't 0 1 2 10 5
i 5 4 1 2 0

3. RE% 2= Folz 0Ist H|gf2|H ST Znt

Dial ¢12]&e §&7 A= Aol 943 71Fo2 YEYIAE F4ste e Sy A5
T2 F Ut oA F FYvgo] AF g Fe A2t Aeuieh AjelA AL =AY, vlud T3
Hg 2o|2 Fujgo] Hx| &S 4 At Akmatsu(1996)2] VIES S <Fig. 3>0] thEAS AAZA, H=
©-®, ©-G7F TYnE 199 2ol2 T&H FAAM AL, o|2 3] wFFo] O-D-2-0-D-5-
® AZv wAHE EAHol YEbdT)  Akmatsu(1996)= ©] EA|S &)43}7] Y8 Markove] A4S
T2 AYste £35S FAZ T Uk AASAT 28y o] dAIHS U E WES A
ANM AEHOE T F floke IAE HEsta vk a9t &4 A2 A& FA}AY slle
2o 3 =9|(Bell, 1995; Akamatsu, 1996; Huang and Bell, 1998; Wong, 1999; Leurent, 1997; Si et al, 2010;
Van Vliet, 1981)= 23531t

<Fig.3> Akamatsu's Unrealistic Flow Example (Akamatsu,1996)
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<Fig. 4> Vine Representation and Turn Penalty

84 WG T G2 Aole] B AAE WAste] FRANA ol A1 EAR A 7AW,

Z <t > 2 QOB 4714 a9} b <Fig. 4014 UERIE] ARE T 00T, ook a i

22k 284 ol azhAe] 2 Ak BAH G, SR 5ol aZbAe] T Ak FANELS ofneh of7]

Ao BAEL P29 F2xole] HBAA d, T WHIT D27 EA 7] Lee, 200) 0.2 AHESHAT
Yol dueZe g Lol 3uAE FHH:

[EA1] W3 7154 (Directional Likelyhood) A4+

P33 q7tA 9 i BEPHE 79 BE PF po|A E2A 747 A EPH| L o
4 Wk Ao 2105 adst XA L,E AT o B3 09 FAHIE,
dy= B3 a, b9 LS on]gith

b _ra
I = {eﬁ(ﬂ 7 —=dy Q,)lf (ﬂ_m < 7_{_rb7 % > 7_rbs)
ab —

0 otherwise

[FA12] 8A 715X (Directional Weight) Al4t
A rol| A AZEt] LA A JM7E AR FIRE B3 MR w,E AT

Lab lfa(27.])7227
Wap = Labg Wea  otherwise

ca

A7NA (c)Er 24 I = 93 27} =293 F3YFL o3,

Vol.17 No.5(2018. 10) The Journal of The Korea Institute of Intelligent Transport Systems 43



[FAI3] 873 53] Z(Directional Volume) A4k
S22 sl AFste] A A W 3HE HF9 AR=ERYH 3d FhE o, F A
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)
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[;U] Ew otherwise
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Ty = Z Vab
VT,
V. Adba+
1. 283z 78

o] AT At W27k d1E]FS <Fig. 1>9] VIES A thate] A&atqinh gebulEl =1.0,
7154 LEF ¢, =1000 (=0, s=0)o.2 AUt E&H T O-2-Q), @-8-@), 2-3-0), B@-@-6),
@-3-0= Yerdt)t otk ueF 2-3-0)%= 3)418]80] 1000.2 =olA] Wk 714 Lo] vr]|d ko T &5
Aok W O-@-0L T8 W Aog T4 Gotr FHMA tidellA A=t webs 7153 3
< EF A2 O-0-0-@-3-00 AN @-@-02] Ud =&5do] 75 AL YT F ok

@-3-6 3-@-3
L=1.0 L=1.0
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<Fig.5> 5 Efficient Directions and Directional Likelyhood of <Fig. 1>
Network Based on Vine Based Dial Algorithm

B 2-0-09 AN LS 2AHSH £ QoA Y v Ed S FA TFES F ATk
A <Fig. 1>9] UEHZNA W @-0-02 FZHES 10004 52 243t dugSe B4shd I
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HZ2Y7|4 Dial ¢12lE HF

A= <Fig. 6>} <Table 2>} 2T} &-&7 W3k <Fig. 5>} o] 57 Wako] 2geth W 2-B-O2] Wk
7¥s/d0] L=0.0498 % 3] 7H]-8 24 Hol| Hlal] FolA 1, e 2 D-2-8-0¢ &34 = D-2-3-@-3-00l
27k 474583 952,65 ] MiAE T ST T vledsd T vEL v gor 24T It

3-@-3
L=1.0

é

l _:4"\3)
L=n/a

®

<Fig.6> 5 Efficient Directions and Directional Likelyhood with dy, ;5 =5

<Table 2> Directional Likelyhood, Weight , Volume of <Fig. 6> Network

Direction Likelyhood Weight Volume
O-2-® 1.0000 1.0000 1000.0
2-3-@ 1.0000 1.0000 952.6
2-3-G 0.0498 0.0498 474
3-@-B® 1.0000 1.0000 952.6
@-3-B 1.0000 1.0000 952.6

MU

2. HIg2H 8§

02t

HiE 2 2=

o] Ao WZFwr|ul Dial ¢E]ES 7|ZE Dial ¢E]E] EHuAH A7 G872 AE Ao 93
dAsA APE = BAS gkt g7y 71E %ia%gi— Heteld Sl At Yehve
Akmatsu(1996)2] VIES A <Fig. 3> W& 47|14 Dial ¥18]&S 2831 <Fig. 7>9] A9E =&3t}. 7]
Z Dial ¥1YZe A Ao Ao o8 P 5-6), @-@7} Sl o dol A A=A B2y
U dueglEe UF O-6-0F ey BdFd st 6.7 T3 wiAh

<Fig. 7> Result of Vine Based Dial Algorithm on the Akamatsu's Network
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Hge ] 23S =58 5 . o] ATE F Y HIE =3}

T BEWIW Dial B AQSAT B AN EHL FH BRI Dial S Bo] £HE,
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