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Study on Performance and Effectiveness Evaluation Method for Semi-Actuated Signal
Control Systems based on Image Detectors
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Abstract

Even though the semi-actuated signal control system based on image detectors has been spreading in Korea, any appropriate
methods to evaluate the effectiveness and performance has not been established yet. Therefore, this research effort is aiming at
developing a systematic method for evaluating the effectiveness and performance of the semi-actuated signal control system based
on image detectors. To this end, this research firstly established measures of effectiveness(MOEs) and associated information to
be surveyed from fields. Secondly, this research provided a procedure and methodology to evaluate any improvements due to the
introduction of a semi-actuated signal control system based on image detectors. The developed methodology was examined at a
case study site located in the city of Paju. As a result of the evaluation, the MOEs including traffic throughput, travel speeds,
split usage rate, progression rate, etc. showed positive improvements though individual signalized intersections as well as
coordinated corridors.
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(Table 1) Description of Qperational Variables for Actuation
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(Table 2) Measurement for Effectiveness of
Performance Evaluation
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(Table 6) Result for Phase Extension Evaluation

H 23 % H ‘T‘ZJ’(16100~17200
T YRR e A A | AR | TR AT 8 [ AR
) Aeae =t 8 8 100.00 8 8 100.00
TS LA 12 12 100.00 14 14 100.00
eSS 13 13 100.00 15 14 9333
O OFA) T
2 | xR e 20 20 100.00 16 16 100.00
=
JETYTEp I 12 12 100.00 1 1 100.00
3 ARuvEeE e 21 21 100.00 i5 14 9333
4 | oA | Yew 2 2 100.00 2 2 100.00
5 A4 A Te - - - 1 1 100.00
A PP 5 5 100.00 2 2 100.00
. e 14 14 100.00 8 8 100.00
FLZ [eXe} T
7| AESEEENT e 6 6 10000 8 8 100.00
8 e o] FHA1 A 15 15 100.00 8 3 100.00
- e 2 2 100.00 - - -
=
? 283 LA 9 9 100.00 5 5 100.00
eSS 1 1 100.00 5 - -
Ak -
I == 4 3 75.00 5 5 100.00
I EEdAs e 9 9 100.00 10 10 100.00
: e 6 6 100.00 3 3 100.00
o _Oi1OFA T
12| JehEs-Oil A [ i3 i3 100.00 3 3 100.00
AT 8.80 844 99.42 7.26 6.50 98.40
(B 7) 8AN =7|1887|s 2481t
(Table 7) Result for Gap out Evaluation
- =71(16:00~17:00 SFZ1(19:00~20:00
B 2 B TAL A
T G S b E R EARE Ea kb (I Ea B B Ea E E R Ee 107
) Aene FE= 8 7 87.50 6 6 100.00
TS ] 13 12 9231 10 7 70.00
eSS 12 12 100.00 10 10 100.00
O OkA) T
2 | PxeeeAR e 3 3 10000 6 6 10000
=c
JRYFI I 5 7 7 100.00 2 2 100.00
3 e ee 3 3 100.00 5 5 100.00
4 ERrERZE 2 4 4 100.00 4 4 100.00
5 BAagiAE] | & 6 5 83.33 7 7 100.00
6 gFFgAa 7 2= 3 3 100.00 17 15 88.24
=T
A n oo LR 6 4 66.67 5 4 80.00
7| AEEEEAT e 7 5 7143 10 10 100.00
3 gdolFgA1 | 2% 8 8 100.00 11 9 31.82
=c
. =% 4 2 50.00 4 4 100.00
? 283 e 4 3 75.00 7 7 100.00
3 15 15 100.00 7 7 100.00
Ak 1
10| =dvimgeldA e 13 13 100.00 i6 i6 100.00
S =% 5 5 100.00 4 3 75.00
1 =rEaAE e 5 5 100.00 8 7 87.50
) =5 2 1 50.00 2 2 100.00
o3 _Oi]OFA T
12 |gHels-oileAe e 6 5 8333 6 6 100.00
Bk 695 635 9137 735 6.85 93.20
AR 7E Tl A% dAARTITY Ade Hit 625 7 6.15315 33t B 98.40%2 A
<E 63} 2T FES Yshiln 9 Aoz 2459
pAZD 20 ANDRel Bad wES T wA A5E} 92 anzs1Edss
o MuaE Fi 8.603PoH I F 8553 ot BHZATE <% 7> 2
A, B AFES 9402%Z EAFHAY ofhe XA FHAT B AAZx7|FHe] ot
WEFFE AaA B 6955HTL HA 63532
5) & <6~9>lA “FHEASF = 75Tde] g wEY ANl HF ATLE O o 1 9
o) AR LA A S ET S JdFste] Hi FFES 91.37%S e Q)
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(Table 8) Result for Phase Skip Evaluation

- AR T= Z7H16:00~17:00 SF7F(19:00~20:00
T = 22 FAXARFEATIAIF AT EG) |TRZRAIE AATEISF | HTE%)
Z]:‘_ _ _ - - - -
1 I i - - - . - -
=z
2 | PxelesAd e : : : : : :
=
A ] ok ES 4 4 100.00 22 22 100.00
3 gAviEe e 1 1 100.00 5 5 100.00
4 ol AA Y LA 17 17 100.00 19 16 84.21
5 A4 A T= 19 19 100.00 17 16 94.12
6 T AE A 17 17 100.00 6 6 100.00
_ S 5 5 100.00 12 12 100.00
gl =~ © 0] T
7| AEEEEEAT e 6 6 100.00 3 2 66.67
8 B o] A1 A= 3 3 100.00 7 6 85.71
- e 20 20 100.00 22 22 100.00
T A 1
o 2d371Y Ea 5 5 100.00 8 8 100.00
o Eas 11 11 100.00 20 20 100.00
10| =dElEEeieA e 9 9 100.00 10 10 100.00
=
I Eas 15 15 100.00 18 18 100.00
1 FFEA7E i 12 3 66.67 9 8 88.89
. eSS 17 17 100.00 20 20 100.00
ol _O)i10F A 1
2| FHASOISAAL e 5 5 10000 12 12 100.00
Bt 8.30 8.10 97.59 10.50 10.15 96.67
(% 9) M7t 2u5E
(Table 9) Comprehensive Result of Performance Test
N Z7F(16:00~17:00) SFZF(19:00~20:00)
A=} S| Z] = L=} _ T \ _ st e
T a1 EETVY xam | 449 (AuRm | 295 | Aess (TR
) PEY Ea 16 15 93.75 14 14 100.00
e P g 25 2 88.00 24 21 87.50
IE 25 25 100.00 25 24 96.00
© okA} T
2 PXPHE S el LA 3 3 100.00 » p3) 100.00
3 A e e ek TEE 23 23 100.00 25 25 100.00
= s 25 25 100.00 25 24 96.00
4 B4 AT e 23 23 100.00 25 2 88.00
5 PRIEREE A 25 22 88.00 25 23 92.00
6 a5 A4 AE] ie 25 25 100.00 25 23 92.00
_ = 25 23 92.00 25 24 96.00
== [ele) T
7 J“LTjéEMW T A 19 17 89.47 21 19 90.48
3 e o] FHAL s 26 26 100.00 26 23 88.46
~ = 26 24 92.31 26 26 100.00
A T
o 4347 A 18 17 94.44 20 20 100.00
e 27 27 100.00 27 27 100.00
Ak I
10 A CE £ 27 27 100.00 27 27 100.00
p—— Eae 24 2 91.67 27 26 96.30
1 =AY LA 26 2 84.62 27 24 88.89
) = 25 24 96.00 25 25 100.00
ol ()10 Ak T
12 3 e 21S-Oil S+ 71 2] TEZ 24 23 95.83 21 21 100.00
B 23.85 22.75 95.39 24.10 23.00 95.44
o7t A X7IFTASST H 7355 6.853F% YeEp L ok
A, B 93.20%9 AFES YEI th <E 9>9] FIENZAFE HIPAATU A
A 75 EAT]E <E 8ol EAZAy} A%, ARV E, AN T A Algel o)
F2+ dAAAE daslae AR FHiT 8.303 9] A BAT YEo7 F3H] Ag dAAA, dA
o 8.103E AF3t 94.59%9 AFES Vel 27154, AR T F TSAo A8 350t
At} okt HA A B ASE HF 10,503 o)1 23853901 o] F 227535 AFEte] 9539%9]
o] ¥ i 101535 4T3l 96.67%2 FFES £ AFES Y Utk okte] A9 7-8A
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(Table 10> Details for Each Evaluation
(9 &, d/AIZE, t/%)
A4
ZH}3k B y}ak
TE | A EE T ECR] EE
SAARIHE [ wE RSl | olfmams)l | SPRWEL | nE s} [ ol&agws) | REl [ wE s [o]&agws)
sz [16:00-18:00 14.50 1.0 - -11.09 0 0.06 -3.41 0 0.03
e | 18:00-20:00 13.15 0 -10.25 0 0.06 2,90 1.0 0.07
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