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S.I.  PROBLEM INSTANTIATION AND FITNESS EVALUATION

The workflow of the problem instantiation and the fitness evaluation is shown in Fig. S.1. As each TSTO
problem is represented by a traffic volume input z, the problem instantiation process is first carried out to
allow fitness evaluation by SUMO software to optimize on f{x;7). SUMO software requires a vehicle route
file that specifies each vehicle’s departure time, the departure lane of the departure edge, and a set of passing
edges including the departure edge and the destination edge to trigger a simulation. Hence, we generate the
vehicle route file by the built-in tool of the SUMO called JTRrouter. By feeding a traffic volume input z, the
JTRrouter randomly samples and constructs the vehicle’s trip information until the specified number of
vehicles is reached. Since 7 only defines the number of vehicles in the entrance edges over a period, each
vehicle’s departure edge is generated and selected from the set of entrance edges. Note that we use the same
random seed for JTRrouter as input for each problem instantiation process of z for the convenience of
reproducing the results. The route file is called “Route.rou.xml”.

After the problem instantiation process, we can evaluate the fitness (i.e., average traffic delay) of a solution
x (i.e., traffic signal timing) by the SUMO simulator. The traffic signal timing that specifies the phase
durations or offsets is written into a file called “TST.add.xml”. Then, by feeding the network file called
“Instance.net.xml”, “Route.rou.xml”, and “TST.add.xml” together into a simulation configuration file called
“Instance.sumocfg”, a SUMO simulation process can be executed. The maximum simulation step is also
specified in the simulation configuration files and each simulation step corresponds to one second in the real
world. After a simulation process is completed, SUMO outputs a trip file called “tripinfo.xml” that contains

the traffic delay of each vehicle. Finally, the average traffic delay can be calculated.

S.II. DETAILED EXPERIMENTAL SETTING

A.  Problem Setting

There is a total of ten different road networks to be tested in the experimental study. Six of them including
Net-singlel, Net-single2, Net-single3, Net-double, Net-2x2grid, and Net-3x3grid are synthetic road networks,
and four of them including Colognel, Cologne3, Ingolstadtl, and Ingolstadt7 are real-world road networks.
The road network geometries of the tested scenes are shown in Fig. S.2. It can be seen that Net-single1, Net-
single2, and Net-single3 only contain one signalized intersection. They are different in the number of lanes
that an edge contains. The major characteristics of the tested scenes are given in Table S.I. The input
dimension is the number of dimensions of a traffic volume input t, which is also the number of entrance

edges of the road network. The solution dimension is the number of variables included in a solution x. Note



that in single-intersection scenes, a solution only contains phase durations. As the input dimension or solution
dimension of scenes grows, the problem becomes harder to solve since there may be many local optima for
a TSTO problem.

For each of the six synthetic scenes, we design three cases defined as different traffic volume input
probability distributions. A pair (Scene, Case) represents a TSAP to be solved. For a TSAP with (Scene,
Case), all traffic volume inputs in dataset 7 are drawn independently from a certain distribution that is
associated with the case. An example containing the distributions of three cases for the scene Net-single 2 is
given in Table S.II. The traffic volume input of Net-single2 contains four entrance edges with different
directions, i.e., Tw—g (West-to-east), 7z (east-to-west), 7y_s (north-to-south), zs_,y (south-to-north). In this
scene, we define the west-east as the mainstream that has the major traffic demand. For case 1, the traffic
volume inputs are generated from a uniform distribution U(/b,ub) where /b and ub are lower bound and upper
bound respectively. For case 2, the traffic volume inputs are also generated from a uniform distribution with
a larger range than in case 1. For case 3, we adopt a Gaussian mixture distribution to generate traffic volume
inputs with consideration of the real-world traffic situation. There are four sub-distributions that simulate the
off-hour, west-to-east busy hour, east-to-west busy hour, and bidirectional busy hour. Specifically, the east-
to-west busy hour can model the morning traffic that vehicles tend to come out from home to the office while
the west-to-east busy hour can model the evening traffic that the vehicles come home. Each sub-distribution
is a Gaussian distribution N(m,s) with m as mean and s as standard deviation. The prior probability of each
sub-distribution is 0.25. There is a total of 22 TSAP instances to be tested which contains 3x6=18 cases for
all synthetic scenes and 1x4=4 cases for all real-world scenes. For each TSAP, we generate 1100 traffic

volume inputs as dataset 7.

B.  LMM and Simulation Setting

The configuration and parameter settings of the proposed LMM method and the SUMO simulation are
as follows. For LMM, the splitting ratio of Tyin and Tyaia is 10:1. We set PS=20 as the swarm size of MTPSO
in LMM which is a commonly used setting. Note that in MTPSO, we also set NS=PS5=20. MAXNFE is set to
500 for the scene Net-singlel and 1000 for the other scenes, and MAXSTAG is set to 200. For the SUMO
simulation, the maximum simulation step is 900 corresponding to the 900s=15min of the real world. Each
simulation process is fed with the same random seed that is specified in the simulation configuration file for
reproducible results. For the problem instantiation, given a traffic volume input, all of the vehicles’ departure
times are uniformly and randomly generated within the time interval between 0 to 600 seconds. For simplicity,
we also feed the JTRrouter with the same random seed for each route generation process. To speed up the
evolution process we employ a parallel simulation worker strategy with 20 CPU cores to simulataneosly

evaluate multiple traffic signal timings.

C. Compared Algorithms

LMM should be first compared with other simulation-free TSTO methods. In this paper, the compared
simulation-free TSTO methods are Defaut30, Default60, Webster, Max-pressure, and SOTL. The
UniformSample method simply uniformly samples a solution from the solution space when an unseen traffic
volume input is given. Default30 and Default60, where 30 and 60 are the cycle lengths, are commonly used
baselines for TSTO method comparisons. Default30 and Default60 assign each intersection the same cycle

length and split the cycle equally to obtain each phase’s duration. For the multi-intersection scene, Default30



and Default60 also use a GreenWave method to optimize each offset. Webster timing method is a famous

traditional TSTO method that has been widely used. Max-pressure and SOTL are two responsive traffic

signal controllers that can respond to the real-time traffic situation. For Max-pressure and SOTL, we use the

implementation from [S1], which is an open-source framework for benchmarking different adaptive traffic

signal controllers. To make the comparison fair, the hyperparameters of Max-pressure and SOTL are

optimized and determined by the Bayesian optimization, using the implementation of the Python library

“scikit-optimize”, on the validation set. To further verify the efficiency of the LMM-PSO, we implement

several state-of-the-art TSTO methods for comparison, including a famous variant of PSO algorithm

comprehensive learning PSO (CLPSO) [S2] and several advanced PSO algorithms specially designed for

TSTO, i.e., MELPSO [S3], and REPSO [S4], CTM-PSO [S5].The parameter settings of compared PSO

algorithms are kept the same as specified in these papers.
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Fig. S.1. Problem instantiation and fitness evaluation.
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Fig. S.2. The geometry of the road network of 10 tested scenarios (a)-(j).
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Fig. S.3. Convergence curve of the test performance versus the number of training TSTO problems on all TSAPs (a)-(v).



TABLE S.1

THE MAIN CHARACTERISTICS OF THE TESTED SCENES

Scene name Number of intersections Input dimension Solution dimension
Net-singlel 1 2 2
Net-single2 1 4 4
Net-single3 1 4 4
Net-double 2 6 10
Net-2x2grid 4 8 20
Net-3x3grid 9 12 27
Colognel 1 5 4
Cologne3 3 13 14
Ingolstadtl 1 4 3
Ingolstadt7 7 14 27
TABLE S.II
AN EXAMPLE OF THE THREE CASES FOR THE SCENE NET-SINGLE2
Case Characteristics Distribution
1 Small-range uniform g, Te—n~U(100,150),
distribution Thos, Ts-v~U(10,50)
5 Large-range uniform g, Te_p~U(10,150),
distribution s, Tso~U(10,150)
Gaussian mixture distribution _ ZfNP (Z=20)7p(Z=2)=p(Z=23)= p(2=2:)=0.25
Z—21 . TW—E» TE*,WNN(IZS,zO), TN—S, TS*,N‘*N(IZS,ZO),
3 (Off-hour, west-to-east busy Z22: 1y N(125.20), 75, T 5, 75.1-N(50.20)
hour, east-to-west busy hour, |7 7 N155730) 1, e, 75 aN(50.20)
and bidirectional busy hour) Zeri: e te Ty s, 75 e N(50,20)

TABLE S.III

DETAILED COMPARATIVE RESULTS BETWEEN LMM AND DIFFERENT SIMULATION-FREE TSTO METHODS

Scene name | Case LMM Default30 Default60 Webster Max-pressure SOTL
1 1.64(0.26) 1.79(0.28)(+) 1.79(0.28)(+) 15.17(7.78)(+) 3.55(0.55)(+) 3.36(0.64)(+)
Net-singlel 2 1.97(0.46) 2.18(0.62)(+) 2.18(0.62)(+) 11.06(7.65)(+) 4.40(2.03)(+) 5.57(3.85)(+)
3 2.18(0.68) 2.66(1.15)(+) 2.66(1.15)(+) 15.19(9.85)(+) 5.62(3.42)(+) 8.37(7.43)(+)
1 18.76(2.31) 66.18(7.60)(+) 66.18(7.60)(+) 117.97(8.91)(+) | 58.91(15.50)(+) 118.80(8.76)(+)
Net-single2 2 17.29(3.82) | 39.26(19.34)(+) | 39.26(19.34)(+) | 75.53(31.78)(+) | 40.80(20.92)(+) | 72.96(34.22)(+)
3 23.96(6.47) | 51.45(18.75)(+) | 51.45(18.75)(1) 85.70(25.58)(+) | 67.05(26.13)(+) | 84.93(26.69)(+)
1 12.68(1.12) 26.82(8.77)(+) 26.82(8.77)(+) 87.42(9.19)(+) 17.45(3.18)(+) 83.14(9.86)(+)
Net-single3 2 11.44(1.53) 17.22(6.63)(+) 17.22(6.63)(+) 45.89(25.62)(+) 12.93(3.18)(+) 42.25(24.36)(+)
3 12.19(1.62) 17.95(7.12)(+) 17.95(7.12)(+) 41.30(18.91)(+) 15.85(4.64)(+) 38.43(18.77)(+)
1 10.79(1.05) 14.33(2.73)(+) 14.33(2.73)(+) 34.82(7.99)(+) 11.95(1.79)(+) 23.27(5.99)(+)
Net-double 2 9.84(1.82) 11.96(3.33)(+) 11.96(3.33)(+) 24.24(10.45)(+) 10.22(2.16)(+) 20.48(6.14)(+)
3 10.32(1.40) 12.26(3.08)(+) 12.26(3.08)(+) 24.02(9.83)(+) 12.71(2.71)(+) 20.96(6.15)(+)
1 53.48(5.49) 95.21(5.11)(+) 95.21(5.11)(+) 131.77(6.30)(+) 83.60(18.47)(+) 130.36(7.42)(+)
Net-2x2grid 2 37.54(9.46) | 62.08(15.48)(+) | 62.08(15.48)(+) | 93.61(19.00)(+) | 70.88(15.72)(+) | 91.59(19.68)(+)
3 45.49(14.15) | 67.65(23.05)(+) | 67.65(23.05)(+) | 101.11(26.47)(+) | 84.99(23.87)(+) | 100.59(27.98)(+)
1 27.41(2.78) 32.16(3.47)(+) 32.16(3.47)(+) 41.39(4.05)(+) 19.07(1.99)(-) 20.73(2.08)(—)
Net-3x3grid 2 19.75(2.76) 19.77(3.60)(=) 19.77(3.60)(=) 25.82(6.89)(+) 12.32(1.92)(-) 15.09(1.48)(-)
3 25.86(6.89) 27.03(8.89)(+) 27.03(8.89)(+) 29.82(10.58)(+) 17.51(5.23)(-) 20.35(4.77)(-)
Colognel 1 13.87(3.05) | 50.49(14.06)(+) | 50.49(14.06)(+) 24.86(5.68)(+) 24.86(5.68)(+) 24.86(5.68)(+)
Cologne3 1 10.24(2.13) 16.37(4.83)(+) 16.37(4.83)(+) 24.50(6.28)(+) 14.51(3.15)(+) 13.22(3.54)(+)
Ingolstadt! 1 12.85(5.66) | 25.18(11.74)(+) | 25.18(11.74)(+) 20.82(6.77)(+) 20.82(6.77)(+) 20.82(6.77)(+)
Ingolstadt?7 1 22.98(6.47) 32.57(8.79)(+) 32.57(8.79)(+) 41.49(6.63)(+) 35.82(6.22)(+) 38.11(6.22)(+)
W/T/L NA 21/1/0 21/1/0 22/0/0 19/0/3 19/0/3
Number of best 19 0 0 0 3 0




COMPARATIVE RESULTS BETWEEN THE LMM-PSO AND STATE-OF-THE-ART SIMULATION-BASED TSTO METHODS

TABLE S.IV

Scene name | Case LMM-PSO CLPSO MELPSO REPSO CTM-PSO
1 1.55(0.24) 1.70(0.27)(+) 1.57(0.21)(+) 2.15(0.30)(+) 1.66(0.26)(+)
Net-singlel 2 1.84(0.43) 2.03(0.47)(+) 1.84(0.43)(®) 2.42(0.46)(+) 1.93(0.42)(+)
3 2.07(0.62) 2.28(0.62)(+) 2.08(0.61)(+) 2.66(0.56)(+) 2.16(0.57)(+)
1 17.04(2.00) 18.84(2.20)(+) 17.13(2.04)(+) 23.772.0H)(H) 17.83(2.14)(+)
Net-single2 2 14.88(3.23) 16.79(3.14)(+) 14.87(3.22)(=) 20.39(3.86)(+) 15.80(3.13)(+)
3 19.13(4.67) 21.19(4.46)(+H) 19.14(4.57)(=) 23.56(4.37)(+) 19.88(4.50)(+)
1 11.83(0.86) 13.02(0.91)(+) 11.81(0.86)(=) 17.25(1.00)(+) 12.09(0.82)(+)
Net-single3 2 10.44(1.35) 11.97(1.15)(+) 10.42(1.35)(-) 15.63(1.48)(+) 10.99(1.10)(+)
3 11.01(1.35) 12.81(1.30)(+) 10.97(1.33)(0) 15.90(1.36)(+) 11.60(1.12)(+)
1 9.77(0.75) 12.08(0.76)(+) 9.86(0.72)(+) 13.93(0.87)(+) 11.06(0.70)(+)
Net-double 2 8.80(1.20) 11.13(1.04)(+) 8.85(1.07)(+) 12.52(1.34)(+) 10.34(0.89)(+)
3 9.24(1.11) 11.40(0.96)(+) 9.30(1.06)(+) 12.59(1.07)(+) 10.62(0.81)(+)
1 49.99(5.31) 59.43(5.19)(+) 51.68(5.20)(+) 65.08(6.05)(+) 50.08(5.27)(=)
Net-2x2grid 2 33.33(7.61) 40.46(8.76)(+) 34.32(7.78)(+) | 44.72(10.67)(+) | 33.72(7.11)(#)
3 40.93(12.40) | 46.40(12.89)(+) | 40.66(11.97)(=) | 46.38(14.53)(+) | 39.83(11.47)(-)
1 25.95(2.37) 28.95(2.50)(+) 26.13(2.18)(+) 31.74(3.06)(+) 25.91(2.12)(5)
Net-3x3grid 2 18.08(2.35) 19.70(2.46)(+) 17.97(2.22)(-) 20.83(3.35)(+) 18.25(2.09)(+)
3 23.83(6.18) 25.50(6.74)(+) 23.62(6.10)(—) 26.09(7.75)(+) 23.45(5.75)(0)
Colognel 1 11.86(2.36) 14.00(2.60)(+) 11.79(2.29)(-) 19.71(4.16)(+) 12.76(2.42)(+)
Cologne3 1 7.67(1.00) 9.79(1.19)(+) 8.15(1.10)(+) 11.46(1.59)(+) 9.07(1.11)(+)
Ingolstadtl 1 10.62(5.13) 11.28(5.18)(+) 10.61(5.13)(=) 14.22(5.95)(+) 10.97(5.12)(+)
Ingolstadt? 1 18.57(3.74) 21.81(3.86)(+) 19.81(4.04)(+) 24.04(4.19)(+) 20.20(3.80)(+)
W/T/L NA 22/0/0 11/6/5 22/0/0 18/2/2
Number of best 11 0 8 0 3
TABLES.V
INVESTIGATION RESULTS ON THE USE OF DIFFERENT MACHINE LEARNING MODELS
Scene name | Case KNN RS GS LR NN DT RF
1 1.61(0.26) 2.08(0.77)(+) 2.62(1.28)(+) 2.11(0.44)(+) 1.88(0.28)(+) 1.61(0.27)(=) 1.82(0.25)(+)
Net-single1 2 1.96(0.46) 5.82(7.46)(+) 5.12(5.34)(+) 2.24(0.53)(+) 2.18(0.56)(+) 1.99(0.50)(=) 2.12(0.52)(+)
3 2.18(0.68) 7.25(10.16)(+) 5.99(7.84)(+) 2.52(0.82)(+) 2.45(0.73)(+) 2.24(0.70)(+) 2.30(0.68)(+)
1 19.41(2.77) 21.92(4.87)(+) 22.62(4.70)(+) 19.83(2.59)(+) 19.53(2.61)(=) 19.56(2.90)(=) 19.71(2.85)(=)
Net-single2 2 17.62(4.19) 24.41(9.82)(+) | 25.63(13.22)(+) | 18.17(5.03)(=) 18.58(4.40)(+) 17.97(4.32)(=) 17.77(4.14)(=)
3 23.26(6.71) | 38.32(18.77)(+) | 39.37(15.48)(+) | 23.35(6.00)(=) 25.90(7.10)(+) 24.05(6.55)(+) 22.65(5.69)(=)
1 12.96(1.23) 13.33(1.63)(+) 14.24(2.88)(+) 13.04(1.12)(=) 13.03(1.11)(=) 13.07(1.19)(=) 12.98(1.22)(=)
Net-single3 2 11.54(1.61) 14.83(6.91)(+) 15.31(7.00)(+) 11.63(1.91)(=) 11.57(1.91)(=) 11.55(1.71)(=) 11.56(1.62)(=)
3 12.27(1.86) 15.12(5.24)(+) 16.71(7.36)(+) 12.22(1.76)(=) 13.16(2.32)(+) 12.39(1.97)(=) 12.26(1.74)(=)
1 11.08(1.22) 11.36(1.28)(+) 13.51(2.40)(+) 12.34(1.19)(+) 12.03(1.41)(+) 11.22(1.32)(=) 12.24(1.33)(+)
Net-double 2 10.23(2.12) 11.55(3.17)(+) 12.41(3.66)(+) 11.51(2.65)(+) 13.40(4.15)(+) 10.33(2.44)(=) 11.39(2.63)(+)
3 10.61(1.59) 11.98(2.13)(+) 12.63(3.68)(+) 11.14(1.97)(+) 12.02(2.94)(+) 10.73(1.64)(=) 11.03(1.79)(+)
1 56.31(6.45) 57.66(6.24)(+) 63.01(6.92)(+) 56.42(5.94)(=) 56.90(6.18)(=) 56.76(6.09)(=) 56.55(6.26)(=)
Net-2x2grid 2 38.07(9.23) | 45.50(11.81)(+) | 50.93(11.67)(+) | 40.75(9.41)(+) | 45.08(10.87)(+) | 39.01(9.86)(=) 40.43(9.74)(+)
3 46.46(14.32) | 52.18(16.26)(+) | 56.27(15.61)(+) | 47.24(13.60)(+) | 48.91(14.31)(+) | 47.43(14.54)(+) | 47.16(14.05)(+)
1 28.14(2.71) 28.41(2.89)(=) 30.13(3.32)(+) 28.63(2.59)(+) 29.12(2.62)(+) 28.33(2.98)(=) 28.85(2.77)(+)
Net-3x3grid 2 19.73(2.83) 22.64(4.40)(+) 23.21(4.85)(+) 20.13(2.65)(+) 22.27(4.21)(+) 20.39(3.26)(+) 20.48(2.80)(+)
3 26.28(6.84) 28.89(8.26)(+) 30.73(9.41)(+) 26.20(6.62)(=) 27.22(7.24)(+) 26.62(7.35)(=) 26.51(6.98)(=)
Colognel 1 13.83(3.02) 19.69(9.16)(+) | 21.49(11.36)(+) | 13.79(3.35)(=) 13.93(3.44)(=) 14.27(3.94)(=) 13.90(3.57)(=)
Cologne3 1 11.00(2.41) 11.58(3.06)(=) 11.94(3.20)(+) 11.08(2.58)(=) 11.69(2.88)(+) 11.20(2.92)(=) 11.18(2.93)(=)
Ingolstadt] 1 13.41(5.95) 16.28(8.37)(+) 16.87(8.28)(+) 13.45(5.73)(=) 14.80(6.40)(+) 13.62(6.08)(=) 12.98(5.80)(=)
Ingolstadt7 1 24.66(7.55) 26.62(7.12)(+) 26.77(1.57)(+) 24.18(6.89)(=) 25.25(7.37)(+) 24.73(7.23)(=) 24.57(7.12)(=)
W/T/L NA 20/2/0 22/0/0 11/11/0 17/5/0 4/18/0 10/12/0
Number of best 16 0 0 4 0 0 2




INVESTIGATION RESULTS ON THE EFFECTS OF COMPONENT MTPSO IN THE DC STAGE

TABLE S.VI

Scene name | Case MTPSO+INN STPSO+1NN SPSO+1NN
1 1.61(0.26) 1.62(0.26)(+) 1.76(0.38)(+)
Net-singlel 2 1.96(0.46) 1.97(0.46)(=) 2.06(0.52)(+)
3 2.18(0.68) 2.19(0.68)(=) 2.27(0.66)(+)
1 19.41(2.77) 19.64(2.99)(=) 20.64(3.35)(+)
Net-single2 2 17.62(4.19) 17.78(4.17)(=) 18.62(4.35)(+)
3 23.26(6.71) 23.40(6.25)(=) 24.08(6.38)(+)
1 12.96(1.23) 12.95(1.23)(=) 13.41(1.27)(H)
Net-single3 2 11.54(1.61) 11.68(1.54)(+) 12.73(1.86)(+)
3 12.27(1.86) 12.44(1.85)(+) 13.38(2.62)(+)
1 11.08(1.22) 11.48(1.34)(+) 12.87(1.25)(+)
Net-double 2 10.23(2.12) 11.01(1.69)(+) 12.53(1.59)(+)
3 10.61(1.59) 11.56(1.49)(+) 12.55(1.27)(+)
1 56.31(6.45) 58.97(6.16)(+) 59.78(7.05)(+)
Net-2x2grid | 2 38.07(9.23) 39.75(9.62)(+) 40.45(8.85)(+)
3 46.46(14.32) 47.19(13.33)(=) 48.36(13.98)(+)
1 28.14(2.71) 28.76(2.77)(+) 29.15(2.59)(+)
Net-3x3grid | 2 19.73(2.83) 20.40(2.48)(+) 20.56(2.83)(+)
3 26.28(6.84) 26.48(6.38)(=) 26.61(6.83)(+)
Colognel 1 13.83(3.02) 13.75(2.82)(=) 14.69(3.04)(+)
Cologne3 1 11.002.41) 14.16(4.44)(+) 15.15(4.78)(+)
Ingolstadt1 1 13.41(5.95) 13.87(6.92)(=) 14.35(6.28)(+)
Ingolstadt? 1 24.66(7.55) 26.04(8.00)(+) 27.54(7.29)(+)
W/T/L NA 12/10/0 22/0/0
Number of best 20 2 0
TABLE S.VII

INVESTIGATION RESULTS ON THE EFFECTS OF COMPONENT MSRO IN THE ML STAGE

Scene name | Case LMM LMM-¢, LMM-¢, LMM-¢, LMM-¢;
1 1.64(0.26) 1.61(0.26)(=) 1.61(0.27)(=) 1.64(0.26)(=) 1.78(0.34)(+H)
Net-singlel 2 1.97(0.46) 1.96(0.46)(=) 1.97(0.46)(=) 2.02(0.54)(=) 2.81(1.10)(+)
3 2.18(0.68) 2.18(0.68)(=) 2.19(0.68)(=) 2.28(0.72)(+) 3.11(0.57)(+)
1 18.76(2.31) 19.412.77)(+) 19.54(2.81)(+) 18.76(2.31)(=) 19.08(2.24)(+)
Net-single2 2 17.29(3.82) 17.62(4.19)(=) 17.51(3.96)(=) 17.29(3.82)(=) 19.06(3.30)(+)
3 23.96(6.47) 23.26(6.71)(—) 23.26(6.60)(—) 23.96(6.47)(=) 26.19(6.80)(+)
1 12.68(1.12) 12.96(1.23)(+) 12.92(1.22)(+) 12.68(1.12)(=) 12.66(1.25)(=)
Net-single3 2 11.44(1.53) 11.54(1.61)(=) 11.48(1.50)(=) 11.44(1.53)(=) 12.10(1.18)(+)
3 12.19(1.62) 12.27(1.86)(=) 12.35(1.82)(=) 12.19(1.62)(=) 13.16(2.32)(+)
1 10.79(1.05) 11.08(1.22)(+) 11.08(1.18)(+) 10.79(1.05)(=) 10.80(1.08)(=)
Net-double 2 9.84(1.82) 10.23(2.12)(+) 10.21(2.06)(+) 9.84(1.82)(=) 10.33(2.08)(+)
3 10.32(1.40) 10.61(1.59)(+) 10.58(1.51)(+) 10.32(1.40)(=) 10.79(1.79)(+)
1 53.48(5.49) 56.31(6.45)(+) 55.58(6.29)(+) 53.48(5.49)(=) 54.17(5.99)(+)
Net-2x2grid 2 37.54(9.46) 38.07(9.23)(=) 37.71(9.32)(=) 37.54(9.46)(=) 41.2009.75)(+)
3 45.49(14.15) 46.46(14.32)(+) 46.59(14.48)(+) 45.49(14.15)(=) 46.86(12.38)(+)
1 27.41(2.78) 28.14(2.71)(+) 28.04(2.80)(+) 27.41(2.78)(=) 27.55(2.93)(=)
Net-3x3grid 2 19.75(2.76) 19.73(2.83)(=) 19.74(2.76)(=) 19.75(2.76)(=) 20.32(3.08)(+)
3 25.86(6.89) 26.28(6.84)(+) 26.05(6.74)(=) 25.86(6.89)(=) 26.41(6.55)(+)
Colognel 1 13.87(3.05) 13.83(3.02)(=) 13.87(3.05)(=) 14.06(3.36)(=) 15.56(3.89)(+)
Cologne3 1 10.24(2.13) 11.002.41)(+) 11.20(2.67)(+) 10.24(2.13)(=) 10.49(2.21)(=)
Ingolstadt! 1 12.85(5.66) 13.41(5.95)(+) 13.49(6.09)(+) 12.85(5.66)(=) 13.85(6.10)(+)
Ingolstadt?7 1 22.98(6.47) 24.66(7.55)(+) 24.32(7.23)(+) 22.98(6.47)(=) 23.22(6.449)(=)
W/T/L NA 12/9/1 11/10/1 1/21/0 17/5/0
Number of best 16 4 1 0 1




TABLE S.VIII
INVESTIGATION RESULTS ON THE EFFECTS OF K-SETTING

Scene name Case INN SNN 10NN 15NN 20NN 25NN 30NN
1 1.61(0.26) 1.79(0.27)(+) 1.84(0.28)(+) 1.83(0.26)(+) 1.84(0.26)(+) 1.85(0.26)(+) 1.86(0.24)(+)
Net-singlel 2 1.96(0.46) 2.10(0.53)(+) 2.10(0.49)(+) 2.09(0.48)(+) 2.09(0.52)(+) 2.11(0.51)(+) 2.09(0.49)(+)
3 2.18(0.68) 2.32(0.67)(+) 2.36(0.72)(+) 2.37(0.70)(+) 2.38(0.71)(+) 2.40(0.76)(+) 2.35(0.73)(+)
1 19412.77) | 19.712.65)(=) | 19.66(2.61)=) | 19.782.63)(1) | 19.692.46)=) | 19.80(2.49)+) | 19.83(2.43)(+)
Net-single2 2 17.62(4.19) | 17.92443)(=) | 17.67(435)=) | 1747(438)(=) | 17.594.30)=) | 17.73(433)=) | 17.61(4.06)(=)
3 23.26(6.71) 22.88(5.84)(=) 22.63(5.90)(=) 22.60(6.00)(=) 22.73(5.79)(=) 22.77(5.949)(=) 22.82(6.01)(=)
1 12.96(1.23) | 12.93(1.20)(=) | 12.94(1.14)=) | 12.96(1.16)=) | 12.88(1.09)=) | 12.86(1.17)=) | 12.92(1.15)(=)
Net-single3 2 11.54(1.61) | 11551.59)(=) | 11.54(1.53)=) | 11.44(1.54)=) | 1147(1.49)(=) | 1L51(1.58)=) | 11.56(1.53)(=)
3 1227(1.86) | 12.140.71)(=) | 1218(1.71)=) | 12.19(1.62)(=) | 12.191.61)=) | 12.17(1.60)=) | 12.22(1.65)(=)
1 11.08(1.22) | 12320491 | 12440133 | 123201330 | 12210.1DH) | 122201220+ | 12.13(1.06)(H)
Net-double 2 1023(2.12) | 1113217 | 11.232.48)(+) | 11.392.55() | 11332.57)(*) | 11.23237)H) | 11.30(2.52)(+)
3 10.61(1.59) | 10.991.97)(+) | 11.04(1.80)+) | 11.07(1.90)+) | 10.91(1.75)F) | 1L12(1.72)#) | 11.16(1.95)(+)
1 56.31(645) | 56.91(6.14)(=) | 56.61(5.99)(=) | 56.72(6.08)=) | 56.72(6.65)(=) | 56.67(6.61)=) | 56.76(6.27)(=)
Net-2x2grid 2 38.07(9.23) 40.67(9.47)(+) 40.24(9.12)(+) 40.32(9.33)(+) 40.24(9.55)(+) 40.27(9.60)(+) 40.45(9.58)(+)
3 | 4646(14.32) | 47.00(13.93)+) | 47.14(13.61)(+) | 46.93(13.88)(=) | 47.15(13.68)(+) | 46.98(13.59)(=) | 46.85(13.84)(=)
1 28.14271) | 28.922.86)(1) | 28.792.96)+) | 28.702.95)(+) | 28.722.72)*) | 28.672.71)+) | 28.79(2.98)(+)
Net-3x3grid 2 19.732.83) | 2025Q2.67) () | 2024Q2.86)+) | 20.12Q2.77)(*) | 20.11Q2.74)*) | 20292.75)+) | 20.26(2.81)(*)
3 26.28(6.84) | 2643(691)(=) | 26.51(7.03)(=) | 26.46(7.03)(=) | 2640(6.84)=) | 26.51(7.08)(=) | 26.52(7.03)(=)
Colognel 1 13.833.02) | 13.75G.17)(=) | 13.78(3.33)=) | 13.723.15)() | 13.803.31)=) | 13.73(3.25)=) | 13.77(3.20)(=)
Cologne3 1 11.00241) | 10.81(243)(=) | 10.802.56)(=) | 11.10(2.68)=) | 10.92Q237)(=) | 11.192.83)=) | 10.82(2.70)(=)
Ingolstadt] 1 13.41(5.95) | 13.175.83)(=) | 13.15(3.90)=) | 13.095.70)=) | 13.26(5.66)(=) | 13.04(5.65)=) | 13.14(5.71)(=)
Ingolstadt7 1 24.66(7.55) | 2436(727)(=) | 24.30(7.02)=) | 2432(7.10)=) | 24.32(6.99)(=) | 24.53(7.36)=) | 24.53(7.27)(=)
W/T/L NA 10/12/0 10/12/0 10/12/0 10/12/0 10/12/0 10/12/0
Number of best 13 1 2 4 0 2 0
TABLE S.IX
INVESTIGATION RESULTS ON THE EFFECTS OF DISTANCE METRIC
Scene name | Case L1 L2 Loo PCC PCA-D1 PCA-D2
1 1.61(0.26) 1.61(0.26)(=) 1.62(0.27)(=) 1.97(0.75)(+) 1.60(0.27)(=) 1.61(0.27)(=)
Net-singlel 2 1.96(0.46) 1.95(0.45)(-) 1.96(0.48)(=) 4.05(4.46)(+) 4.75(7.04)(+) 1.96(0.45)(=)
3 2.18(0.68) 2.19(0.69)(=) 2.19(0.69)(=) 3.58(2.15)(+) 5.04(6.08)(+) 2.19(0.69)(=)
1 19.41(2.77) 19.43(2.72)(=) 19.43(2.79)(=) 20.93(4.23)(+) 20.39(2.93)(+) 20.04(3.08)(+)
Net-single2 2 17.62(4.19) 17.64(4.32)(=) 17.58(4.09)(=) 22.00(8.85)(+) 19.53(5.90)(+) 18.41(4.67)(+)
3 23.26(6.71) 23.18(6.08)(=) 23.41(6.19)(=) | 29.12(11.70)(+) | 27.45(9.97)(+) 27.22(9.02)(+)
1 12.96(1.23) 12.94(1.13)(=) 12.95(1.16)(=) 13.16(1.35)(=) 13.12(1.39)(=) 13.03(1.30)(=)
Net-single3 2 11.54(1.61) 11.56(1.63)(=) 11.52(1.58)(=) 14.11(6.48)(+) 12.67(2.81)(+) 11.55(1.63)(=)
3 12.27(1.86) 12.13(1.60)(=) 12.15(1.60)(=) 13.18(1.89)(+) 12.61(1.99)(+) 12.61(2.18)(+)
1 11.08(1.22) 11.19(1.12)(=) 11.28(1.18)(+) 11.35(1.33)(+) 11.57(1.89)(+) 11.26(1.21)(+)
Net-double 2 10.23(2.12) 10.15(1.99)(=) 10.21(2.05)(=) 10.59(2.25)(+) 11.02(3.14)(+) 10.20(2.03)(=)
3 10.61(1.59) 10.58(1.58)(=) 10.68(1.59)(=) 11.11(1.90)(+) 11.092.11)(+) 10.62(1.38)(=)
1 56.31(6.45) 56.28(6.68)(=) 56.93(6.75)(=) 56.45(6.64)(=) 58.05(6.07)(+) 57.21(6.46)(+)
Net-2x2grid 2 38.07(9.23) 38.42(8.93)(=) 38.28(8.98)(=) 38.74927)(=) | 45.57(11.76)(+) | 42.18(10.27)(+)
3 46.46(14.32) | 46.31(14.56)(=) | 46.29(14.16)(=) | 47.82(14.08)(+) | 48.85(13.98)(+) | 47.39(14.18)(+)
1 28.14(2.71) 28.31(2.80)(=) 28.40(2.94)(=) 28.412.71)(=) 28.86(3.09)(+) 28.68(2.69)(+)
Net-3x3grid 2 19.73(2.83) 19.73(2.72)(=) 19.86(2.89)(=) 19.91(2.84)(+) 21.50(3.65)(+) 21.243.61)(+)
3 26.28(6.84) 26.36(6.88)(=) 26.37(6.96)(=) 26.48(6.68)(=) 27.62(7.04)(+) 26.82(6.97)(+)
Colognel 1 13.83(3.02) 14.04(3.29)(=) 14.30(3.56)(+) 15.10(4.76)(+) 17.83(8.35)(+) 17.65(7.77)(+)
Cologne3 1 11.00(2.41) 10.77(2.40)(=) 11.12(2.81)(=) 10.95(2.49)(=) 11.65(2.62)(+) 11.71(3.09)(=)
Ingolstadt] 1 13.41(5.95) 13.47(5.96)(=) 13.71(5.82)(=) 14.44(6.44)(+) 16.46(8.72)(+) 14.64(6.59)(+)
Ingolstadt? 1 24.66(7.55) 23.76(6.73)(—) 24.37(6.98)(=) 23.90(6.51)(—-) 24.87(7.26)(=) 24.95(7.06)(=)
W/T/L NA 0/20/2 2/20/0 15/6/1 19/3/0 13/9/0
Number of best 8 10 3 0 1 0
TABLE S.X
INVESTIGATION RESULTS ON THE EFFECTS OF A SETTING
Scene name | Case A=1 A=10 A=100 2=1000 2=10000 p-value
Net-singlel 2 2.03(0.53) 1.97(0.50) 2.03(0.52) 2.04(0.54) 1.99(0.51) 0.024
Net-single2 2 17.20(3.90) | 17.30(3.95) | 17.20(3.90) | 17.42(3.91) | 17.12(3.87) 0.693
Net-single3 2 11.38(1.49) | 11.40(1.48) | 11.46(1.56) | 11.40(1.53) | 11.39(1.53) 0911
Net-double 2 9.86(1.76) 9.88(1.75) 9.84(1.73) 9.88(1.75) 9.85(1.79) 0.97
Net-2x2grid 2 37.32(9.31) | 36.94(9.15) | 37.11(9.15) | 37.16(9.27) | 37.19(9.27) 0.905
Net-3x3grid 2 19.76(2.78) | 19.67(2.77) | 19.64(2.76) | 19.71(2.74) | 19.70(2.79) 0.865
Colognel 1 14.05(3.53) | 13.92(3.33) | 14.01(3.41) | 13.91(3.30) | 14.04(3.46) 0.973
Cologne3 1 10.37(2.12) | 10.30(2.04) | 10.27(2.02) | 10.35(2.14) | 10.38(2.13) 0.886
Ingolstadt1 1 13.15(5.78) | 13.12(5.81) | 13.14(5.74) | 13.11(5.82) | 13.13(5.91) 1
Ingolstadt7 1 22.95(6.33) | 23.06(6.44) | 22.95(6.28) | 22.93(6.31) | 22.93(6.25) 0.998




TABLE S.XI
TRAVEL DELAY (SECONDS) OF LMM AND RL-BASED TRAFFIC SIGNAL CONTROLLERS ON SYNTHETIC SCENES WITH CASE 2AND REAL-
WORLD SCENES WITH CASE 1
Scene name Case LMM IDQN IPPO MPLight FMA2C
Net-singlel 2 2.13(0.47) 2.09(0.64)(=) 2.13(0.52)(=) 3.19(0.54)(+) 5.06(1.06)(+)

Net-single2 2 13.77(5.16) | 33.84(47.06)(+) 0.04(0.05)(—) 15.66(4.23)(+) 17.67(3.97)(+)
Net-single3 2 7.91(1.38) 45.50(76.25)(+) 10.46(1.19)(+) 9.89(1.04)(+) 11.93(1.51)(+)
Net-double 2 7.23(1.11) 7.68(1.34)(+) 8.49(1.04)(+) 8.77(1.11)(+) 14.11(1.28)(+)
Net-2x2grid 2 28.24(9.86) | 15.71(19.15)(=) | 42.91(8.89)(+) | 31.84(8.05)(+) 35.25(6.67)(+)
Net-3x3grid 2 52.28(9.02) 10.90(1.56)(—) 7.91(0.97)(—) 27.01(3.43)(—=) | 15.13(1.01)(—)
Colognel 1 4.60(1.37) 5.37(3.30)(+) 4.91(1.66)(+) 6.40(1.34)(+) 6.51(1.74)(+)
Cologne3 1 3.99(1.09) 10.21(15.18)(=) 1.90(0.53)(—) 5.52(6.78)(=) 7.48(1.29)(+)
Ingolstadt! 1 13.05(6.64) 12.85(7.03)(=) 2.92(4.22)(—) 4.18(8.41)(—) 19.55(8.29)(+)
Ingolstadt7 1 12.83(3.57) 15.03(14.45)(=) | 25.18(6.72)(+) 1.55(0.80)(—) 27.14(5.95)(+)
W/T/L NA 4/4/2 5/1/4 6/1/3 9/0/1
Number of best (1) 3 2 4 1 0
Number of worst (|) 1 3 1 0 5

TABLE S.XII
ARRIVAL RATE OF LMM AND RL-BASED TRAFFIC SIGNAL CONTROLLERS ON SYNTHETIC SCENES WITH CASE 2AND REAL-WORLD
SCENES WITH CASE 1
Scene name | Case LMM IDQN IPPO MPLight FMA2C
Net-singlel 2 1.00(0.00) | 1.00(0.00)=) | 1.00(0.00)=) | 1.00(0.00)=) | 1.00(0.00)(=)

Net-single2 2 1.00(0.00) | 0.21(0.07)(+) 0.19(0.06)(+) 0.99(0.01)(+) 1.00(0.00)(=)
Net-single3 2 1.00(0.00) | 0.34(0.17)(+) 1.00(0.00)(=) 0.99(0.00)(+) 1.00(0.00)(=)
Net-double 2 1.00(0.00) 1.00(0.00)(=) 1.00(0.00)(=) 1.00(0.00)(=) 1.00(0.00)(=)
Net-2x2grid 2 1.00(0.00) | 0.12(0.04)(+) 0.49(0.10)(+) 1.00(0.00)(=) 1.00(0.00)(=)
Net-3x3grid 2 0.96(0.02) | 0.97(0.05)(=) | 1.00(0.00)(=) | 0.99(0.00)(=) | 1.00(0.00)(—)
Colognel 1 1.00(0.00) 1.00(0.01)(=) 1.00(0.03)(=) 1.00(0.03)(+) 1.00(0.00)(=)
Cologne3 1 0.93(0.10) | 0.43(0.07)(+) 0.77(0.04)(+) 0.25(0.03)(+) 0.93(0.10)(=)
Ingolstadtl 1 1.00(0.01) 1.00(0.00)(=) 0.60(0.08)(+) 0.61(0.10)(+) 1.00(0.01)(+)
Ingolstadt7 1 0.79(0.05) | 0.31(0.03)(+) | 0.98(0.03)(=) | 0.32(0.04)(+) 1.00(0.00)(—)
W/T/L NA 5/4/1 4/4/2 6/3/1 1/7/2
Number of best (1) 7 3 4 3 9
Number of worst (|) 1 3 3 2 0

TABLE S.XIII
TIME LOSs (SECONDS) OF LMM AND RL-BASED TRAFFIC SIGNAL CONTROLLERS ON SYNTHETIC SCENES WITH CASE 2AND REAL-
WORLD SCENES WITH CASE 1
Scene name Case LMM IDOQN IPPO MPLight FMA2C
Net-singlel 2 9.47(1.15) 9.23(1.51)(—) 9.15(1.38)(—) 10.83(1.13)(+) 12.56(1.52)(+)

Net-single2 2 24.09(6.62) 40.42(49.33)(=) 4.32(0.18)(—) 26.72(5.42)(+) 28.45(5.36)(+)
Net-single3 2 21.37(1.91) 57.61(78.28)(=) 24.33(1.49)(+) 23.73(1.29)(+) 25.55(1.85)(+)
Net-double 2 16.70(1.52) 17.16(1.78)(+) 18.09(1.39)(+) 18.57(1.48)(+) 23.88(1.49)(+)
Net-2x2grid 2 46.12(12.96) | 22.49(21.00)(—=) | 58.03(10.21)(+) | 50.27(10.16)(+) 52.46(8.77)(+)
Net-3x3grid 2 83.77(11.43) 28.76(2.63)(—) 25.74(1.88)(—) 50.83(5.54)(—) 33.18(1.76)(—)
Colognel 1 16.35(2.57) 17.23(4.07)(+) 16.91(2.98)(+) 19.28(2.41)(+) 18.34(2.89)(+)
Cologne3 1 14.43(1.62) 18.08(16.55)(=) 10.63(0.91)(—) 13.26(7.34)(—) 18.45(1.85)(+)
Ingolstadt! 1 27.60(10.62) | 26.95(10.81)(=) 8.43(4.75)(—) 9.87(9.56)(—) 33.93(11.36)(+)
Ingolstadt7 1 29.21(4.58) 25.81(14.85)(—) 49.69(9.52)(+) 10.05(1.20)(—) 51.31(8.29)(+)
W/T/L NA 2/4/4 5/0/5 6/0/4 9/0/1
Number of best (1) 3 1 5 1 0

Number of worst (|) 1 2 0 2 5




TABLE S.XIV

TRAVEL DELAY (SECONDS) OF LMM AND RL-BASED TRAFFIC SIGNAL CONTROLLERS ON SYNTHETIC SCENES WITH CASES 1 AND 3

Scene name | Case LMM IDQN IPPO MPLight FMA2C
Nersimatel ! 213(047) | 2.090.68) | 2130052 | 3.19054)() 5.06(1.06)(1)
ei-single 3 231(0.68) 235078)5) | 2370076)() | 3.29(0.62)(+) 5.40(1.20)(+)
Netsinader 1 13.77(5.16) | 33.84(47.06)(H) | 0.04(0.05)(=) | 15.66(423)(+) | 17.67(3.97)*)
et-single 3| 22039.93) | 22.65(36.65)(H) | 0.050.06)(—) | 21.35(7.23)=) | 23.87(6.76)1)
Netsinaded 1 791(1.38) | 45.50(7625)(1) | 1046(1.19)(H) | 9.89(1.04)(H) | 11.93(1.51)*)
et-single 3 9.15(1.55) | 4032(72.72)() | 1148(1.12)(H) | 10.65(1.22)(*) | 13.29(1.56)*)
Netdonby 1 7.23(1.11) 768(134)(5) | 849(1L.08(H) | 8INLINGE) | 1411(1.28)(5)
erdoudle 773 8.15(1.00) 9.06(130)0() | 9.49(1.00)H) | 9.50091)() | 1448(1.13))
Nerarend || 2824086) [T1571(1915)) | 4291E8() | 3L84E05)(H | 35.25(667)(+)
et-axcgr 3| 41.07(1687) | 9.11(13.59)(—) | 42.96(6.48) (=) | 41.26(14.81)(=) | 43.90(11.82)(+)
NS 5228(9.02) | 10.90(1.56)(=) | 7.910097)(=) | 27.013.43)(—) | 15.13(1.01) (=)
et-oxogr 3 55.07(7.86) | 12.823.51)(—) | 9.89227)(—) | 40.53(11.48)(—) | 17.38(2.38)(-)
W/T/L NA 5/3/4 5/3/4 8/2/2 10/0/2
Number of best (1) 5 3 4 0 0
Number of worst (|) 2 3 1 0 6
TABLE S.XV
ARRIVAL RATE OF LMM AND RL-BASED TRAFFIC SIGNAL CONTROLLERS ON ON SYNTHETIC SCENES WITH CASES 1 AND 3
Scene name | Case LMM IDQN IPPO MPLight FMA2C
Netsinalel | 100(0:00) [ 1:000.00)5) | 1:000.00) | 1:000.00) | 1.0000.00))
ei-single 3| 1.0000.00) | 1.0000.00)=) | 1.00(0.00)=) | 1.00(0.00)(=) | 1.00(0.00)=)
Netsineler L[ L00000) [ 0210.09() | 0.190.06)() | 0.99(0.00() | L0000
et-single 3| 1.00(0.00) | 0.1900.07)*) | 0.14(0.04)(+) | 0.98(0.06)(+) | 1.00(0.00)=)
Netsineles L[ L00000) [ 0340110 | 1.000.000) | 0.99(0.000) | L0000
et-single 3| 1.0000.00) | 0.280.15)®) | 1.00(0.00)(=) | 1.00(0.00)(+) | 1.00(0.00)=)
Netdonby 1| 1.0000.00) | 1.000.00)=) | 1.0000.00)0(=) | 1.00(0.00)=) | 1.00(0.00)=)
CAoubIe 3T .00(0.00) | 1.0000.01)#) | 1.00(0.00)(=) | 1.00(0.00)=) | 1.00(0.00)(=)
ez L[ 1:000.00) [0.120.00() | 049010)() | T000.000) | 1:000:0005)
et-axcgr 3| 1.00(0.00) | 0.1000.04)H) | 0.41(0.11)(+) | 1.00(0.03)(=) | 1.00(0.00)(—)
Nerscand || 0:96002) | 0.970.05)) | 1:000.00)=) | 0.99(0.00)=) | 1.000.00))
et-oxogr 3| 0.96(0.02) | 0.97(0.07)(—) | 1.00(0.00)(—) | 0.99(0.02)(—) | 1.00(0.00)(—)
W/T/L NA 7/312 4/6/2 4/6/2 0/9/3
Number of best (1) 10 3 7 6 12
Number of worst (|) 2 5 2 0 0
TABLE S.XVI
TIME LOSS (SECONDS) OF LMM AND RL-BASED TRAFFIC SIGNAL CONTROLLERS ON SYNTHETIC SCENES WITH CASES 1 AND 3
Scene name | Case LMM IDQN IPPO MPLight FMA2C
Netsinade] L 047(1.15) | 923(1.51%=) | 9.15(138) (=) | 10.83(L13)H) | 12.56(1.52)(5)
et-single 3 9.87(1.55) 9.83(1.91)() 9.82(1.88)=) | 11.26(1.49H) | 13.20(1.80)*)
Netsimaler 1| 24096.62) | 4042(933)0) | 4320.18)0) | 2672(5.42)() | 2845(536))
et-single 3| 3485(13.17) | 29.18(38.60)—) | 4.32(025)(—) | 33.44(8.64)=) | 3628(8.94)(+)
Netsinales || 2137090 | 5761G828)@) | 2433149)() | 2373(1.29)() | 2555(185))
et-single 3 22.82(2.05) | 51.79(74.92)=) | 2543(146)+) | 24.54(1.66)1) | 27.10(1.97)(1)
Netdonb! 1 16.70(1.52) | 17.16(1.78)(1) | 18.09(139)(+) | 18.57(148)+) | 23.88(1.49)(F)
ctdoudle 773 1775(137) | 1872(L.63)(1) | 19270141+ | 1935(1.28)+1) | 24.37(141)(H)
Netroaid || 46:12(12:96) [ 2245@1.00)() | 58.03(1020() | 5027(10.16)() | 52.46(B77)+)
cexcen 3| 62.69(2228) | 14.63(14.70)(—) | 57.81(7.60)=) | 61.44(1825)(=) | 63.40(1545))
Netiaaid L[ 83770143) | 28.76.63)-) | 2574(088)0) | 50.836.54(-) | 33.1801.76)-)
et-oxogr 3 | 92.90(1343) | 32.32(5.03)(—) | 29.42(4.09)(—) | 70.52(1747)(—) | 37.10(4.18)(—)
W/T/L NA 2/4/6 5/2/5 8/2/2 9/1/2
Number of best (1) 4 2 6 0 0
Number of worst (|) 2 3 1 0 6
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