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An Analysis of Diversion Rate by The types of Display and
The levels of Delay on VMS (Variable Message Sign)
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Abstract

The main purpose of this study is to analyze the diversion rate by the levels of delay and the types of display. For this
study, we developed the logit model by analyzing the result of SP survey of drivers who have driver’s licence after manipulating
a virtual driving simulator. The result of analysis was that the types of display was not statistically significant to the diversion
rate. On the other hand, the levels of delay was very meaningful factor with the diversion rate. When the main road was flowing
smoothly, drivers started to detour at the levels of delay 125% under the traffic free flow state. Similarly, when the levels of
delay got worse, the diversion rate kept the same percentage as it was at the levels of delay 125% state which represented a
smooth road condition. Likewise, when the main road’s traffic flow was slow, drivers appeared to make detours at the same
state of the levels of delay 125%. It was found that as the levels of delay got worse, the diversion rose higher than the
diversion rate at the condition of slow traffic flow situation with the levels of delay 125%. The result of this study suggests the
criterion of drivers detour point. For the conclusion, the result of study would be a reasonable reference for establishing
transportation strategies by reflecting drivers’ detouring property and would improve the efficiency of traffic flow.

Keywords : Diversion Rate, VMS, Driver behavior, ITS, Traffic Information
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(Table 1) The experiment sections

Route
Direction
Main Route Detour
Seangsu—Scongsan Gangbyeon Naebu
Expressway Expressway
Myoungdong—Hanman [Namsan Tunnel 1|  Sowol-gil
Dongjak—Dangsan  Olympic highway| Nodeul-gil
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(Table 2) Variables and levels of variables

Classification Variable Levels  |Coding
. Not Detour | (0)
Dependent variable Detour Detour )
Men )
Sex Women | (1)
Individual 20%s )
Characteristics 30°s )
Ages 40°s 3)
over 50°s 4)
Always 1)
Frequency of | Frequently | (2)
Tndepend using a tr.afﬁc Sometimes 3)
ent Information Rarely 4)
variable Never ©
o A lot o))
characteristics of Cred\l?;/lllgy of Some )
information Not at all 3
.. Very well (1)
l]‘;fct"fr“‘g’“ t°f Substantially | (2)
ero U Not at all 3)
Types of | Word type | (0)
Display Figure type | (1)
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(Table 3) Specification of simulation

Composition Specification
Computer | -Intel i7 Ghz, GTX 460, 4GB Ram
Display 07 PD.P
-Resolution 1920x1080
Controller | -Driving Controller (wheel, pedal)
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(Table 4) Personal attributes of subjects (% 6) Ao 2 3|0{F
(Table 6) Diversion rate by ages
Classification Number of Data| (%)
DSex Men 300 68% Classification 20°s 30°s
Women 140 32% Traffic Levels of Not Not
20°s 70 16% situation | delay on | Detour Detour
" . Detour Detour
DAges 30°s 180 41% on Detour | main road
g 40's 110 25% 100% 1 9 0 16
over 50°s 80 18% Free of gg? 120 (2) 1‘31 g
0
(3 Credibility of A lot 310 70% Traffic 175% 4 0 18 )
Some 130 30%
VMS 200% 10 0 13 3
Not at all 0 0% T00% 0 4 1 19
Always 30 11% 125% | 10 0 10 6
@Frequency of | Frequently 210 48% Traffic 1 5072 3 1 3 5
using a traffic | Sometimes 90 20% congestion 175% 8 2 3 3
information Rarely 80 18% 200% 4 0 19 0
Not at all 10 2% 40°s over 50°s
I Very well 62 14% ;
GRecognition Substantially 232 53% (continue) Detour |~ | Detour | "
of Detour Route Detour Detour
Not at all 146 33% 100% 4 8 0 6
125% 8 2 6 4
I;reeff"f 150% |10 2 4 2
2) JHelS Yo ME R35/0{F 24 e 5% 8 2 6 4
200% 10 2 4 2
TUT AR AF A, AMAEEA AE 9 Aol 100% 2 8 1 9
- - - - 125% 8 4 2 4
2 3 AgRE EAste] $3] o Fo zelr} 9l 'flraff;lc 150% 10 2 6 4
A gAasdr 5U Aud B2HE ANGE oo d5% [ 8 1 4 [ 4 | 2
i . 200% 10 1 7 3
& oJul@T), el e S8ely B4 23, 5
S al 3L v 0 3 X
T AR AT AL WA ARET T AS o s e
q o o 11 ) (=] o T = T2 T ™/
Hel Ao vehy
0 5 H B3
(E 5 Aol w2 S8l WFRE AHE BE 38 E4 247, 1w
(Table 5) Diversion rate by sex TAEA T LAY V=T 225F 3
Classification Men ‘Women (2 7) BS¥E MEzol| Mg =oif
(Table 7) Diversion rate by credibility
Traffi Levels of
. a .IC vels o Not Not —_—
situation | delay on | Detour Detour Detour Detour Classification A lot Some Not at all
on Detour |main road Traffic |Levels of
situation | delay on | Detour Not Detour Not Detour Not
100% 4 2 1 17 o Detour Detour Detour
125% 25 9 5 on Detour|main road
Free of 150% 23 3 14 4 100% 5 29 0 10 0 0
Traffic " 125% | 21 | 7 9 7 0 0
175% | 28 6 8 2 Free of S0 T2 [ 5 [ 8 [ 2 [ 0 [0
200% | 20 | 6 | 17 | 1 Traffic 1756 | 26 | 2 [ 10 | 6 | 0 | 0
100% 4 30 0 10 200% | 29 [ 5 | 8 [ 2 [0 | 0
Traffic —129% 19 7 11 7 00% | 3 [ 25 | 1 [15[ 00
congestion 150% 25 9 7 3 Traffic | 125% | 22 [ 12 | 8 2 0 0
175% 18 8 15 3 i 150% 23 5 9 7 0 0
200% 32 2 8 2 congestion 175125 | 9 8 2 0 0
200% 27 1 13 3 0 0
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(Table 8) Diversion rate by frequency of use

(E 10) ZEHo| ME 307

(Table 10) Diversion rate by the types of display

Classification Word Type Figure Type
Classification Always Frequently s;[tflzftfiign ﬁ:;’;ls o(r)lf Detour Not Detour Not
Traffic |Levels of Not Not Det 2 d Detour Detour
situation | delay on | Detour Det Detour Detour on Lctour] main roa
on Detour{main road ctour 1o 100% 3 19 2 20
100% 2 2 2 2 - ¢ 125% 16 6 14 8
125% 4 2 11 7 e o T 150% 18 4 19 3
Free of Traffic 1 25 18 4 18 4
Traffic 150% 4 0 17 7 b
175% 4 2 14 4 200% 18 4 19 3
200% 4 0 18 100% 1 21 3 19
100% 1 5 2 16 Traffi 125% 15 7 15 7
Traffic |-12% 2 2 13 11 Confi S;Cm 150% 17 5 15 7
congestion—20% | 2 11 7 & 175% | 16 6 17 5
175% 3 1 17 7 200% 20 ) 20 )
200% 4 2 17 1
Sometimes Rarely Never
Detour Not Detour Not Detour Not 1on%
Detour Detour Detour 20%
0 8 1 5 0 2 f/ —+—Word Type (Detour)
8 2 7 3 0 0 o /
8 0 6 0 2 0 a0% / !
10 0 8 2 O 0 20% ‘( Figure Type (Detour)
8 0 5 1 2 0 0%
0 10 1 9 0 0 100% | 125% ‘ 150% ‘ 175% | 200%
7 1 6 0 2 0 Free of Traffic
10 0 7 3 0 0 100%
6 2 5 1 2 0 80% -
/&- - =e=\Word Type (Detour)
9 1 10 0 0 0 s0% /
40% //
= = - Figure Type (Detour)
AP T $HEE AR BE 2 S
F RN s, 2 Aole gloy IR tE ¢l "] oo | vasw | ason | weow | 200
;{] E7]. l;_%%_/[:% _(.?__i] Oﬂ %%] Z(:" ?l Z‘i-q—i ]/]'E]"X)\LI:} Traffic Congestion

(E 9 72 U 32 QX|of w2 35| 0oF
(Table 9) Diversion rate by recognition

Very well | Substantially | Not at all
T& Not Not Not
Detour Detour Detour Detour Detour Detour
Nacbu 23 | 9 |6 | 37| 10| 8
Expressway
Sowol-gil 0 0 37 23 56 32
Nodeul-gil 21 9 50 24 26 14

(I8 2) ZE7ol 0E ?3[0{F

(Fig. 2> Diversion rate by the types of display
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(Fig. 3> Diversion rate by the levels of delay
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(Table 11> The results of statistic Test

Classification I cf:g%%?:;ty ¢ |CramarV| A

Sex (8222(2)) 004 (0.350) ((());];g) (g:g;t(s)) (()00())

Ages (1(5)091520) 0.156 (0012) (g:(l)?g) (g:(l)ig) ((1)%)
Credibility of VMS (382(5)) 0.103 (0.030) ((?0123) (8(1)23) (()00())
s i 19 g 15 40800
ot [ 21 o ] 02 | 0
(lag;ll:t %f Sowal-gil (gzéig) 0022 (0642) (ggfzz) (gzgfé) (()00?
" | Nodeul-gil (gﬁz; 0045 (0649) (gﬁgi; (8222) (()00())
Types of Display ((1):%) 0.000 (1.000) (?:%) (?:%) (()00())
Levels of Delay 1(3908(1);) 0.503 (0.000) (8:33(2)) (8:(5)3(2)) (8:33(9))

HAARA, 3079 el sl Aew 4%
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S 2% 7%E ApEgoen,

& E¥(Weibull Distribution)S
U3HA Ex=o] gtk 7H4

=
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P (i)=Prob(U. = U,
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(Table 12> The results of statistic test on logit
model in free of traffic

Classification B. p-value | Exp(B)
Credibility of VMS (D1)| -1.020 0.008 0.361
Levels of Delay - 0.000 -

Levels of Delay (D1) 3.059 0.000 21.303
Levels of Delay (D2) 3.846 0.000 46.824
Levels of Delay (D3) 3.837 0.000 46.407
Levels of Delay (D4) 3.846 0.000 46.824

Constant -1.885 0.000 0.128
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(Table 13> The results of statistic test on logit
model in traffic congestion

Classification B. p-value | Exp(B)
Ages - 0.041 -
Ages (DI) -0.747 0.206 0.474
Ages (D2) -0.780 0212 0.458
Ages (D3) -1.754 0.007 0.173
Levels of Delay - 0.000 -

Levels of Delay (D1) 3.012 0.000 20.323
Levels of Delay (D2) 3.433 0.000 30.977

Levels of Delay (D3) 3.367 0.000 29.003

Levels of Delay (D4) 4.808 0.000 122.514

Constant -1.484 0.035 0.227
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(Table 14) The results of statistic Test on Logit
Model in free of traffic

Hosmer-Lemeshow test 2.165 (0.950)
sensitivity 52.0

Classification Table(%) specificity 96.6
Average 81.4

= Asstr] slstel ROC =
8128 YEton, o=

Sensitivity

1 - Specificity

(2l 3) B2 AMEf g Al (ROC =AM)
(Fig. 3) ROC Curve in free of traffic
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(Table 15> The results of statistic Test on Logit
Model in Traffic Congestion

Hosmer-Lemeshow test 6.441 (0.489)
sensitivity 54.3

Classification Table(%) specificity 95.7
Average 80.5

w3 2y HEES ASe] flskel ROC =
Ao AUCE AEZ A3} 08312 YEhton, o=
o

ROC Curve
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T u T T T T
oo 02 ol s oz 10

1 - Specificity

(a8l b) 2=z AMEf XA Al (ROC M)
(Fig. B) ROC Curve in traffic congestion
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(Table. 16) Comparison results with the value
of logit of model in free of traffic

No Credibility of| Levels of | Measured | Predictive
) VMS Delay value Value

1 Some(2) 100% 0.00000 0.05190
2 | Alot() 100% 0.14706 0.13179
3 Some(2) 125% 0.56250 0.53834
4 | Some(2) 175% 0.62500 0.71754
5 Some(2) 150% 0.80000 0.71935
6 | Some(2) 200% 0.80000 0.71935
7 Alot() 125% 0.75000 0.76380
8 | Alot(l) 175% 0.92857 0.87569
9 | A lot() 150% 0.85294 0.87666
10 | A lot(1) 200% 0.85294 0.87666
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(Fig. 7) Comparison results with the value of
logit of model in traffic congestion

B Az ¢35z 43 A 23 $IE2
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y N = N .
(Fig. 6> Comparison results with the value of AA dH Zge] A B AA $-3a3 oS 7
logit of model in free of traffic o] FAE FHE UETH YolA 2EARFYL B
3 A FE 2 A 2 Jehued, ols
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(Table. 17) Comparison results with the value N EEdL BE ho Holid o °
of logit of model in traffic congestion TAA EEHe &8 G 2dHH0R UVFJVLE}
G, AA T2ASA $3E S Ade B
Levels of Measured Predictive _ -
Nol ages | DO | ame | Value zge] Wsel e AABSHNFE WIT &
1 |over 50'5(4) | 175% 0.10000 | 003777 oz EARFPA AJEHAHTE A5ty
2| 4003) 150% 0.20000 0.09417 AAFFEE Y ste] o3 2y F AA $
3 302 125% 0.05000 0.09706 3 &5 vuwstHo.
4 20°s(1) 100% 0.00000 0.18488
5 |over 50's(4)|  150% 033333 044373 (E 18) 28 o= ztot AN 232 |
6 |over 50's(4) 100% 0.66667 0.53237 (Table. 18) Comparison predictive value with
7 |over 50's(4)|  125% 0.60000 | 0.54872 measured diversion rate
8 40°s(3) 125% 0.66667 0.67873 Classification Measured Value ‘ Predictive Value
9 30°s(2) 100% 0.62500 0.68597 Traffic E:;:zlso(;f Not Not
10 40°s(3) 200% 0.66667 0.75093 situation Y Detour Detour
D main Detour Detour
11| 3052 175% 0.81250 075713 on Detour |
12 40°s(3) 100% 0.80000 0.76304 100% | 0.11364 | 0.88636 | 0.09186 | 0.90814
13 30's(2) 200% 0.75000 0.76904 " 125% | 0.68182 | 0.31818 | 0.65115 | 0.34885
Free o
14| 20s0) 200% 100000 | 082173 Tffie | 150% | 0:84091 | 0.15909 | 0.79797 | 0.20203
15 | over 50's(4) 200% 0.70000 0.82785 175% | 0.81818 | 0.18182 | 0.79657 | 0.20343
200% | 0.84091 | 0.15909 | 0.79797 | 0.20203
16 20°s(1) 150% 0.80000 0.86805
0 ol | 075000 087541 100% | 0.09091 | 0.90909 | 0.10347 | 0.89653
! s 5% 73 8754 125% | 0.68182 | 031818 | 0.65754 | 0.34246
18] 40sG) 175% | 090000 | 092720 Coflrgaefsf:icon 150% | 0.72727 | 027273 | 0.73905 | 0.26095
191 302 150% 1.00000 0.92942 175% | 075000 | 0.25000 | 0.72712 | 0.27288
20 20°s(1) 125% 1.00000 0.96526 200% | 0.90909 | 0.09091 | 0.91243 | 0.08757
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