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Abstract :

Freeway Corridors consist of urban freeways and parallel arterials that drivers can use alternatively. Ramp

metering in freeways and signal control in arterials are contemporary traffic control methods that have been developed
and applied in order to improve traffic conditions of freeway corridors. However, most of the existing studies have

focused on either optimal ramp metering in freeways, or progression signal strategies between arterial intersections.
There have been no traffic control systems in Korea that integrates the freeway ramp metering and arterial signal
control. The effective control strategies for freeway operations may cause negative effects on arterial traffic. On the
other hand, traffic congestion and bottleneck phenomenon of arterials due to the increasing peak-hour travel demand
and ineffective signal operation may generate an accessibility problem to freeway ramps. Thus, the main function of the
freeway which is the through-traffic process has not been successful. The purpose of this study is to develop an
integrated control model that connects freeway ramp metering systems and signal control systems in arterial
intersections. And Optimization of integrated control model which consists of ramp metering and signal control is
another purpose. Optimization results are verified by comparison with the results from MATDYMO.
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Fig. 2 Incoming traffic flows from arterials

Transactions of the Korean Society of Automotive Engineers, Vol. 14, No. 5, 2006 85



Kiyong Cho - Chulho Bae - Junghwan Lee - Yul Chu - Myungwon Suh

. infow of segpront §

E 8 § %

§
3

mdwg o)

5 B §

o .
Y E R VG I LSNP R FNL G PPN R F RS LR RS
samultion b}

(a) Inflow of segment 1

- o inflow o olf-ramg outfior

§ ¥ & & B

treamp infions & off-ramp cutfiow{seh )

g 8 ¥ ¥

]

13 S2HUDBUBUABBRIRINNBITBANSTORDITN
srradation

(b) On-ramp inflow & off-ramp outflow
Fig. 3 Incoming traffic flows

Table 1 Incoming traffic flow

(Eri?f) Ao Q “ D
1 1000 135 45 180
2 1000 135 45 180
3 1600 105 35 140
4 1600 105 35 140
60 3200 128 5 171
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Table 2 Errors between NN and MATDYMO
S1 > Delay
Tl T2 T3 R1 R2 R3 NN MAT- | Error NN MAT- | Error
DYMO | (%) DYMO | (%)
1 0.31 116.33 | 172.65 0.31 0.71 031 |2310.28 | 2210 4.54 121.09 125 3.13
2 0.61 96.73 91.84 0.61 0.61 0.55 |2131.82 | 2225 4.19 101.43 101 0.42
3 0.92 155.51 | 12857 0.08 0.16 0.12 12501.78 | 2431 2.91 155.09 159 2.46
4 1.22 170.20 | 77.14 0.49 0.78 027 ]2362.39 | 2441 3.22 60.27 62 2.79
5 1.53 106.53 | 121.22 0.96 0.27 0.80 |2453.08 | 2339 4.88 146.44 144 1.70
6 1.84 172.65 | 131.02 0.80 0.90 0.02 |2307.16 | 2413 4.39 63.64 66 3.57
7 2.14 7224 | 126.12 0.98 0.57 0.86 |223455| 2236 0.07 99.89 103 3.02
8 245 121.22 | 13837 0.69 0.65 0.94 243573 | 2339 4.14 95.02 90 5.58
9 2.76 126.12 | 108.98 0.10 0.55 0.53  |2269.17 | 2312 1.85 165.68 164 1.02
10 3.06 91.84 | 111.43 0.22 1.00 0.76 | 2152.69 | 2103 2.36 57.88 59 1.89
11 3.37 143.27 | 99.18 0.39 0.41 0.73 250437 | 2399 4.39 185.31 184 0.71
12 3.67 167.76 | 13592 0.16 0.80 0.29 |2320.18 | 2412 3.81 88.29 88 0.33
13 3.98 84.49 1 153.06 0.92 0.35 0.88 12364.01| 2352 0.51 94.91 100 5.09
14 5.20 16531 | 170.20 0.51 0.00 0.16 |2568.13 | 2532 1.43 198.43 207 4,14
15 5.51 64.90 94.29 0.59 0.33 0.65 |2367.98 | 2348 0.85 130.68 126 371
35 14.69 | 150.61 | 86.94 0.24 0.02 0.96 227995 | 2286 4.54 219.37 221 0.74
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Table 3 Result of optimization

Table 4 Errors between optimum and MATDYMO

Constraint | Optimum | MATDYMO | Error (%)
Minimum Delay
S 2390.565 2279 4.9
2 Delay 8.363553 15 -44.2
Maximum Traffic Flow
Sy 2738.78 2634 4.0
2. Delay 70.22111 82 -14.4
Max. Traffic Flow & Min. Delay
S 2726337 2578 5.8
> Delay 43.34432 43 0.8

Huntnonier

Fig. 7 Acceleration of responses optimization for CASE 1 by
SA

Design : Case of optimization
variable Maximum traffic flow Minimum delay Max. traffic flow & Min. delay
Initial Final Initial Final Initial Final
Vi) 4 11.78 4 13.16 4 99
T, 80 107.34 60 95.15 80 65.11
75 160 101.23 70 76.70 160 60.24
R, 3 11.02 3 11.77 3 9.88
R, 8 24.66 60 95.15 60 65.10
Ry 40 21.61 70 13.67 70 0.000
Constraint Initial Final Initial Final Initial Final
S 2300 2738.78 2100 2390.57 2434 2726.34
ATT 0 0 0 0 8 0
ATT' 8.2 0.001 12 0.088 8.2 0.002
RD 231 50.59 145 0.1 122 2216
FTT 34 19.628 34 8.18 35 21.18
> Delay 2732 70.22 191 8.36 165.2 43.34
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