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ABSTRACT

PURPOSES : The control delay in seconds per vehicle is the most important traffic operational index to evaluate the level of service of
signalized intersections. Thus, it is very critical to calculate accurate control delay because it is used as a basic quantitative evidence for decision
makings regarding to investments on traffic facilities. The control delay consists of time-in-queue delay, acceleration delay, and deceleration
delay so that it is technically difficult to directly measure it from fields. Thus, diverse analysis tools, including CORSIM, SYNCHRO, T7F,
VISTRO, etc. have been utilized so far. However, each analysis tool may use a unique methodology in calculating control delays. Therefore,
the estimated values of control delays may be different by the selection of an analysis tool, which has provided difficulties to traffic engineers in
making solid judgments.

METHODS : This study was initiated to verify the feasibility of diverse analysis tools, including HCM methodology, CORSIM, SYNCHRO,
T7F, VISTRO, in calculating control delays by comparing estimated control delays with that measured from a field.

RESULTS : As a result, the selected tools produced quite different values of control delay. In addition, the control delay value estimated
using a calibrated CORSIM model was closest to that measured from the field.

CONCLUSIONS : First, through the in-depth experiment, it was explicitly verified that the estimated values of control delay may depend on
the selection of an analysis tool. Second, among the diverse tools, the value of control delay estimated using the calibrated microscopic traffic
simulation model was most close to that measured from the field. Conclusively, analysts should take into account the variability of control
delay values according to the selection of a tool in the case of signalized intersection analysis.
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g 4= Itk (McTrans, 2009).
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Fig. 2 Analysis Network
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Table 1. Parameters for Calibration

No. Names of Parameters Values of Parameters
1 Link mean free flow speed 37
2 |Mean queue discharge headway 18
3 Mean start-up lost time 15
4 Left—turn jumper probability 20
5 Left turn speed 31
6 Right turn speed 25
7 | Left=turn lagging within 2 seconds 50
8 |Left-turn lagging for 2-4 seconds 15
9 Amber interval response 252219 :3681 31109
o 0 68 56 50 44 38 35
10 | Gap distribution for left turns 30 99 26 17
o ) 1100 88 80 72 64 60
11 | Gap distribution for right turns 56 52 48 36
12 Distribution of free flow speed by |75 81 91 94 97 100 107
driver type 11 117 127

10 218 140 125 118 102

13| Start-up lost time distribution 86 78 63 47 23

11184 124 124 112 100

14 | Discharge headway distribution 100 88 64 64 40

15 | Duration of a lane-change maneuver 1
Mean time for a driver to react to

16 |a sudden deceleration of the lead 25

vehicle
Minimum deceleration for lane

17 9

change
Difference in max and min
18 | acceptable deceleration for a 15

mandatory lane change

Difference in max and min
19 | acceptable deceleration for a 5
discretionary lane change

20 | Deceleration rate of lead vehicle 13
21 | Deceleration rate of following vehicle 13
Driver type factor used to
22 ) ! 40
compute driver aggressiveness
23 Urgency threshold 2
24 Safety factor 8
o5 Percentagg of drivers who 100
cooperate with a lane change
Headway below which all drivers
26 ) 20
will attempt to change lanes
o7 Headway above which no drivers 30

will attempt to change lanes

Mean longitudinal distance over
28 | which drivers decide to perform 2447
one lane change
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AAAEE 2AYAR] YA A7EA] o] NB| 5P AI7F
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Table 2. Travel Time Comparison before and after

Calibration

(unit : seconds)

Un—Calibrated Calibrated

Surveyed Network Network

Types| Travel

Time | Mean |S1eNdard| e, |Standard
Deviation Deviation

NB 177.45 180.77 7.22 179.58 12.59
SB 129.36 | 134.55 3.54 125.40 4.28

i A5 FAAYHEE L 2 mean absolute
percent error, MAPE)E Table 33 Zt}, o] uf
MAPE+ 7| @k 35 48] o4& Yehe A=
n3] 9 £4 5ok LA RSO HitS e Eq.
(6)} Zo] AT

=Y — X
i=1 )/1
MAPE= - % 100 (6)
oA7] A,
MAPE - BdEqWEE 02;
n A Sl
Y, 71 %k
X, 4= 3

NB2] MAPE= AAF A 3.0675014 A4 & 1,.2003
o2 7459, SBY MAPE= AAF A 4.180600 4
A B 3.06122 AT oFueFe] MAPEZ <&

4 glol Ak AuTh A4 F71 A YEYAS o
A whedahs Ao tehdet

Table 3. MAPE Comparsion before and after Calibration

(unit : %)

Name of Approach |Un—calibrated Network| Calibrated Network

NB 3.0675 1.2003

SB 41806 3.0612

4. MIO{X|H| LrSZat HluEN
4.1, FHZAE 88

2 e,

Table 4. Average Control Delay per Vehicle
Measured from Field
(unit : s/veh)
# of lane 1 2 3
per lane 171 17.6 10.6
NB 16.6
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AR, AW 93 T8 ARE 74
EOIE} NBO| AF=22 st &
A Bt Al A gk Table

Table 5. Average Control Delay per Vehicle from KHCM

Approach NB
Control Delay 26.1 s/veh
KHCMOA] AF=% Aloj A A= 26% /X Holm] A
HM SF BE USIAGAN, BY S g WYY

9] 2ol 7} WALt

4.3. CORSIM =32k
4AHEl CORSIM HIEY A A AtzH gtn
NBO| 2} Hot Ao A A= Table 63 2},

7=

Table 6. Average Control Delay per Vehicle from
Calibrated CORSIM

Approach NB
18.5 s/veh

Control Delay

JAFE CORSIMONA AFEH 72 18.5%/d]9] A=

& BRACAAE Mol AT ekt AuA 5
22 BE WESIT ot B8 A4 B G 1,92/
of u|awa] e xfolS Ho|w grt.
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TRANSYT-7Fol| A= CORSIM(* trf) 2}24S 17
sto] £AZ ST 5 ok web 2 AoA= A
AFEl CORSIM Y EYAE 0]838to] TRANSYT-7F&2
HA5F1AL, T A= Table 73 2k,

Table 7. Average Control Delay per Vehicle from
TRANSYT-7F

Approach NB
18.5 s/veh

Control Delay

TRANSYT-7F B41& Ed|& A5 Ao x| A
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ARESEATE A Fat Al oA Aol siE st AL AA
+ ALRER A EY 1 A3 Table 83 2.

Table 8. Average Control Delay per Vehicle from

SYNCHRO
Approach NB
Control Delay 241 s/veh
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Table 10. Summary of Control Delays

(unit : s/veh)
Methods Control Delays | Difference | MAPE (%)
Surveyed Data 16.6 - -

KHCM 26.1 9.5 57.23
Micro| CORSIM 18.5 1.9 11.45
TRANSYT-7F 18.5 1.9 11.45
Macro| SYNCHRO 24.1 75 45.18
VISTRO 26.8 10.2 61.45
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