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This paper addresses an optimal decision problem arising in contraflow operations, which aims to minimize the total travel time in a study area by simultaneously determining the lane reversing configuration and scheduling. After presenting a bi-level programming model for the problem, this paper proceeds to develop a genetic algorithm embedded with a traffic simulation model for solving the proposed bi-level programming model. Finally, an illustrative case study is carried out to test the methodology proposed. Numerical results show that simultaneous determination of contraflow lane configuration and scheduling outperforms solving the two problems - contraflow lane configuration and scheduling – individually.
1. Introduction
Contraflow operation deals with temporarily reversing some lanes of the opposite underutilized roadway to cater for the abrupt traffic flow increment of the busy sides. It is a highly cost-effective dynamic traffic management strategy since significant capacity gains can be obtained without the need to construct additional lanes. Contraflow has long being adopted as an efficient tool to manage the traffic during hurricane evacuation (Theoudoulou and Wolshon, 2004). Due to its benefits, contraflow has been suggested to apply on the urban roadways to alleviate the recurring congestion due to unbalanced demand on both sides of the roadways. In fact, it has been successfully implemented in a few cities such as Kuala Lumpur, Beijing and Vancouver to manage daily traffic condition in their central business district. 

To apply the contraflow operation, two decision problems should be examined during the design and planning stage, namely the optimal contraflow lane configuration problem (abbreviated as OCLCP) and the optimal contraflow scheduling problem (abbreviated OCSP). The former (OCLCP) deals with determining which lanes of the candidate road segments that could have their directions reversed in order to minimize a traffic threshold (Meng et. al, 2005) while the latter (OCSP) decides the start time and the duration of the operation (Meng and Khoo, 2006).

With regards to OCLCP, Drezner and Wesolowsky (1997) made an initial attempt to determine the optimum configuration of one-way and two-way routes in the case of flow-independent link travel time patterns. Tuydes and Ziliaskopoulos (2004) formulated the OCLCP for solving traffic congestion as a continuous network design problem. In their standard continuous optimization formulation, capacities of the reversible lanes are treated as continuous decision variables and a system optimum dynamic traffic assignment model without consideration of the selfish behavior of drivers in route choice is involved. Theodoulou and Wolshon (2004) presented an interesting case study regarding freeway contraflow evaluation on the westbound I-10 out of the City of New Orleans. They used the microscopic traffic simulation program, CORSIM, to evaluate two alternative scenarios of the contraflow lane configurations for one road segment along I-10. Meng et al (2005) developed a bi-level optimization model for the OCLCP and solved the model using the hybrid GA-PARAMICS methodology. Lim and Wolshon (2005) studied a variation of OCLCP, which examines the configuration of the contraflow termination point.

With regards to OCSP, Zhou et al (1993) tried to compute an online optimal schedule for the George Massey Tunnel in Vancouver by adopting a fast optimization algorithm. In the study, they developed an intelligent controller comprised a Fuzzy logic pattern recognizer to estimate the flow demand pattern from the partially available flow demand data obtained online from the detectors mounted on the tunnel. They then adjust the online optimal schedule according to the estimated pattern. Xue and Dong (2002) made efforts in improving the estimation accuracy by incorporating least square curve-fitting to remove the random traffic noise. Meng and Khoo (2006) formulated the OCSP as a bi-level programming model and solved the formulation by adopting a hybrid GA-PARAMICS methodology. The model developed by them does not require online data and is suitable to be adopted during the design and planning stage of contraflow operation. 

From the existing literature, it is observed that the OCLCP and OCSP are solved separately. The results obtained from either one of them are not a real optimum to the problem. This is because when either one is considered, the other one is always assumed known and fixed. For example, for OCLCP, the schedule of the operation needs to be assumed and fixed. In order to obtain an overall optimum solution for the contraflow operation, both problems need to be considered simultaneously. This means that by solving an optimization model, the lane reversing configuration and the schedule for contraflow operation can be obtained simultaneously. Such problem is termed as simultaneous determination of contraflow lane configuration and scheduling problem (abbreviated as SIMCONS). In SIMCONS, the lane reversing scheme, the start time and the duration of the contraflow operation are the decision variables that need to be determined. The nature of SIMCONS characterizes a typical leader-follower of the game theory (Migdalas, 1995). The leader is the decision maker who decides the configuration, the start time and the duration of the operation while drivers are the followers who are individual decision maker in response to the change of the transportation network. 

It is well known that bi-level programming model (Shimizu et al, 1997) can be adopted to formulate the leader-follower phenomenon. Therefore, SIMCONS is formulated as a bi-level programming model. It consists of the upper and lower level sub-problems. The upper level sub-problem is formulated as an integer programming that aims to determine a feasible contraflow configuration and schedule, represented by a vector of binary (0-1) decision variables, such that the total travel time in a study area is minimized. The lower level sub-problem is able to capture the route choice of drivers in response to a configuration and schedule. This paper employs microscopic simulation model as the lower level sub-problem, which is able to capture the dynamic behavior of drivers in great detail, including interactions among vehicles, lane changing and routing choice. In fact, analytical dynamic assignment model or mesoscopic traffic simulation model such as DynaMIT (Ben-Akiva, 2000) can be adopted as the lower level. However, this study chooses microscopic simulation model because SIMCONS is formulated as a lane-based model in which the lane choice logic is also an important feature that needs to be captured. Having employed a third party microscopic simulation model, the objective function of the derived upper level sub-problem does not possess an analytical expression. Therefore, the conventional branch-and-bound algorithm for integer programming problems is no longer available for the proposed model. Given any feasible lane reversing scheme and schedule, the objective function value of the upper problem can be evaluated by implementing the microscopic traffic simulation model. Hence, the famous meta-heuristic method, genetic algorithm (Holland, 1975), is employed for solving the bi-level programming model because these solution methods only require the value of the objective function at each iteration. GA is chosen in this paper in view of the successful applications of GA with microscopic traffic simulation models (Ma et al, 2004, Cheu et al, 2004) in the previous study.

This paper is organized as follows. We will first introduce the bi-level programming model for the SIMCONS. Then we propose a hybrid GA-PARAMICS methodology to solve the model. Next, we will show the robustness of our methodology by adopting an illustrative case study of arterial streets of Singapore. Note that our model is not restricted to arterial streets only but also applicable on the freeways. Finally, comparison to the result obtained by solving the problem separately, i.e. OCLCP and OCSP is carried out to show that SIMCONS is able to produce a lower optimal result compared to the previous two.
2. Bi-level Programming Model
Let 
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 denote a connected and directed transportation network, in which 
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, the set of links. The sets of origins and destinations are denoted by 
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 is the total number of lanes in the link. Figure 1 illustrates an example of the above lane numbering scenario for two links connecting nodes 
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(Figure 1)

Note that Figure 1 shows the right-hand-drive (kept-left) convention which is used in Japan and most of the Commonwealth countries/territories.  The general formulation provided in this study can also apply to the European and North American driving convention (left-hand-drive, or keep-right) without modification, except the coding of simulation model. 
Let also
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 be the set of links in the study area such as Central Business District (CBD), i.e., 
[image: image18.wmf]1

AA

Í

, 
[image: image19.wmf]2

A

 be the set of candidate links for implementing the contraflow operation. Candidate links in set 
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 are usually identified by the transportation agency or traffic engineers who have information about the possible bottleneck links that may result in the traffic congestion in the study area based on historical traffic flow data. Note that set 
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 when the contraflow operation is considered. This time period is discretized into homogeneous interval when each 
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.  There are three decision variables in the problem and are defined as follows:
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For the sake of presentation, let 
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represent the row vectors of the start and the end time and the binary decision variable for lane reversing scheme for all the links, respectively, namely,
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. In consideration for the traffic safety and operational feasibility, there are some constraints need to be defined for the problem. Firstly, there must be a minimum, 
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 duration for the contraflow operation. This is expressed by:
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where 
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 can be determined by the authority or engineers according to the traffic condition of the study area. Secondly, the sequence of reversal in travel direction in a candidate link must be consecutively from the median lane to the shoulder lane. This constraint is mathematically described by
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In the situation that both links connected by a same node pair are candidate links, 
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, only one of them will be allowed to reverse its travel direction. Such a constraint is expressed as:
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 is referred as feasible SIMCONS solution. Given a feasible SIMCONS solution, the network topological structure has changed. The total travel time experienced by the drivers in the study area is expressed as follows:(1)
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where 
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 is the total number of vehicles passing through the study area during time 
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 vehicle traveling in the study area. This includes any waiting time within a queue if there is any. 

To summarize, the bi-level programming model for SIMCONS:
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subject to 
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where 
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 can be evaluated by implementing a microscopic traffic simulation model shown in Figure 2 for any feasible 
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(Figure 2)
In terms of terminology in the subject of bi-level programming, the binary integer programming problem expressed by eqns. (5)

 subject to three kinds of constraints discussed earlier.
(8)

 is referred to as the upper level problem, and the microscopic model depicted in Figure 2 is called the lower level problem. The objective of the upper level problem is to minimize the total travel time of the study area, eqn. (5)

-
3. Solution Algorithm
GAs is inspired by Darwin’s theory of evolution (Holland, 1975). It starts with a population of individuals represented by chromosomes. Individuals from one population are taken and used to form a new generation of population according to their fitness – the more suitable they are the more chance they have to reproduce. Encoding of chromosome and choice of fitness function explicitly depend on characteristics of a problem. For the preceding bi-level programming model, a chromosome is encoded by the row vector of all the binary decision variables, namely,
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  only takes value 0 or 1. The total operation period 
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 where  GOTOBUTTON ZEqnNum853090  \* MERGEFORMAT  is the total number of candidate links:
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The objective function shown in eqn. (4)

 is adopted as the fitness function in designing our own GA. 

A conventional GA consists of three main steps: selection, crossover and mutation. The selection step attempts to select the best solutions from the population to be parents to generate the possible feasible solutions for next iteration using crossover. The solution with better fitness (objective) function values, tend to be chosen in which they have high probability to be selected to the next generation. The selection method applied in this study is rank selection (Mitsuo and Cheng, 1996). The crossover step is the process of combining the genes of a selected chromosome with those of another to create offspring that inherit traits of both parents. As the binary encoding scheme of a chromosome is chosen in this study, two point crossover (Kobayashi et al., 1996) is used. After crossover and mutation, the generated solution may violate constraints (8)

 of the preceding bilevel programming model. Accordingly, the solution needs to be repaired before it is evaluated at the lower level. The following section demonstrates a chromosome repairing procedure.(6)
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3.1 Chromosome-Repairing Procedure
Step 1. Perform the following operations for the entire chromosome, 
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Step 1.2.  Check each gene of the sub-string 
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Step 1.4.  Check each of the gene starts from 
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    gene with value 0, go to step 2. Otherwise, go to Step 3.

Step 2. Perform the following operation for the sub-string 
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Step 2.1.  Assign a value 1 for all the genes after the start time until the 



   end of the time interval period and assign value 0 for all the 



   genes before the start time.
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Step 2.2.  Assign a value 0 for all the genes after the end time until the 



   end of the time interval period.
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Step 3: Check each gene of the sub-string 
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 The following operation is implemented for the chromosome, with k  numbered from the shoulder lane to the median lane. 
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Step 4: Let  
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Case 2: the sub-string, 
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The choice of Case 1 or Case 2 is done randomly. Let 
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 be an indicator to determine the choice of the case, where  
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. It is easy to verify that the chromosome repairing procedure yields a feasible contraflow lane configuration solution, i.e, a solution fulfills constraints (8)

 of the bilevel programming model. (6)
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3.2 Genetic Algorithm
Step   0. (Initialization) Randomly generate a population of   M  chromosomes.

Step 1. (Chromosome repairing) For each infeasible chromosome in the population generated in Step 0, apply the chromosome repairing procedure. The infeasible chromosome in the population is then replaced by a feasible one

Step 2. (Calculation of the fitness function) For each chromosome 
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 is evaluated by implementing the microscopic traffic simulation model shown in Figure 2. 

Step 3. (Generation of a new population). Repeat the following four sub-steps until the new population is completed.

Step 3.1. (Selection) According to the fitness functions value evaluated in Step 2, use the rank selection method to choose two parent chromosomes from the population.

Step 3.2. (Crossover) With a crossover probability, denoted by 
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, cross over the parents to form a new offspring according to the one point crossover method . If no crossover is performed, offspring is the exact copy of the parents

Step 3.3. (Mutation) With a mutation probability, denoted by 
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, mutate new offspring at selected position in chromosome. 

Step 3.4. (Repairing) If the offspring results in an infeasible solution of the upper level problem, repair it by executing the chromosome repairing procedure.

Step 4. (Stopping criterion). If a stopping criterion is fulfilled, then terminate, and output the best solution from the population. Otherwise, go to Step 2. 


The termination criterion used in this study is to terminate GA when it achieves a maximum number of generations specified. Note that the performance of GA may rely on the size of population and crossover and mutation probabilities. 
4. An Illustrative Case Study in Singapore
In this section, an example case of Singapore CBD area is adopted to test the methodology proposed. It adopted PARAMICS (Quadstone, 2005) as the microscopic traffic simulation model of the lower level problem in the bilevel programming model for the OCSP.

4.1 Network Coding
The network used in the case study covered the CBD area of Singapore. It was coded in PARAMICS  and was represented by 2046 links, 1050 nodes, and 36 zones, as shown in Figure 3 has been calibrated by Lee et al. (2004). Among these links, 18 links numbered from 1 to 18 that indicated by hatched links in Figure 3 formed our study area, i.e., 
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 within which the GA’s fitness function at the upper level problem was calculated. Among these links, only 9 links have been recognized as the candidate contraflow links, i.e. 
[image: image124.wmf]{

}

2

2,4,6,8,10,12,14,16,18

A

=

. In the real situation, these links can be chosen based on the traffic condition, for instance, those congested links. So, the length of the chromosome with one hour simulation period sliced into one-minute interval is 
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(Figure 3)

In this case study, the dynamic feedback traffic assignment method in PARAMICS was chosen to reflect the dynamic behaviors of drivers, including the route choice, in response to the change of transportation network topological structure. Under this method, PARAMICS updates the link costs that include the turning cost. The turning delays are calculated at defined feedback period, i.e. at every one minute interval. PARAMICS classifies the drivers in its model into two groups namely familiar and unfamiliar drivers. It assumes that only familiar drivers are incorporated with full knowledge of the entire network and are able to find alternative routes to avoid congestion. To do this, the route cost table of the familiar drivers is updated at every time interval specified so that they can react to the congestion. In this study, the dynamic feedback period is set as 1-minute.
4.2 Contraflow Operation Modeling
PARAMICS does not support the direct emulation of contraflow operation. The traffic on the links is not allowed to be reversed on the network. To imitate the contraflow operation shadow lanes are created in the opposite direction of the candidate links. Due to this reason, prior to the simulation, we need to identify the candidate links. A sample link of 
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 is taken to illustrate the shadow lanes concept in coding of contraflow lane in PARAMICS. The candidate lanes for contraflow are lane 1 and 2 of link
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. Two shadow lanes in the opposite direction, i.e. lane A and lane B of link 
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 were created to represent the candidate lanes. Figure 4 schematically depicts this sample link. Lane A is the shadow lane of lane 2 while lane B is the shadow lane of lane 1. If the travel direction of lane 2 of link 
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 is to be reversed, then lane 2 will be closed to traffic and lane A of link 
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will be opened. The same also goes to lane 1. Thus, lane 2 and lane A work as a pair to imitate the contraflow operation in which both of them are not allowed to be opened simultaneously. Certainly, in the real network layout, the shadow lanes do not exist.
(Figure 4)


As the problem deals with lane-based model, the lane choice rule and setting in PARAMICS is crucial especially when we deal with shadow lanes. In PARAMICS the lane choice logic is modeled using the signposting/hazard model. The signposting defines any hazard condition in the network and vehicles will react according to this information. Hazards in the network can be any of the following conditions: right turn or left turn at the intersection, incidents, and lane drop or lane closure. Vehicles will be able to observe the hazard when they are approaching to these conditions and able to do the correct decision based on other models such as lane changing model and gap acceptance model. This understanding is crucial as we should know how the vehicles will deal with shadow lanes. In other words, when the shadow lanes are opened for the vehicles, they will have equally opportunity to be used by the vehicles (equally spread characteristic in the lane changing model). Extra care is taken for these lanes to deal with the lane turning choice at the intersection to avoid vehicles cross each other and behave odd in the network. Since the driver behavior during contraflow operation is vague in literature i.e. whether the drivers will more cautious and slow down their speed is not known in reality. As a consequence this behavior is neglected in the model although it can be done by for example specifying a percentage reduction in free flow speed when the contraflow is in operation. 

4.3 Application Programming Interface (API) Programming
PARAMICS provides application programmer interface (API) which enable users to enhance its functions and communicate with the core models. To use the API, users need to write their source code in C or C++ and use the provided API library to access to the core models. Basically, PARAMICS provides four classes of interface functions, namely, getting functions, override functions, setting functions and extending functions. The output from PARAMICS is input into the GA program to calculate the fitness value while the output of the GA (i.e., chromosomes) is captured by the PARAMICS to amend the network’s contraflow scheduling and carry out the route choice behavior simulation.

4.4 Simulation Replications Using Statistics Analysis
PARAMICS is a stochastic simulation model. The simulation process is governed by random numbers. For example, it uses random numbers to simulate vehicle releases, aggressiveness, awareness, route choice and others. Hence, the result of one simulation run may not be representative of the typical outcome. The results may change substantially with different random number seeds. Multiple runs are needed to produce reliable results. The number of simulation replications is determined using statistical analysis. This is because collecting simulation results is similar to collecting samples from a population. We need to specify 
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, the confidence level required and 
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, the desired relative error between sample mean 
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 and the true population mean to determine the sufficient sample size. The formula used to compute this is:
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where 
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is sample standard deviation; 
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 is the critical value of the t-distribution at significance level 
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. The t-distribution is adopted in eqn. 
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because the population variance is unknown and the initial number of replication is small. In this case, we can set the initial replications as 5. Then,  GOTOBUTTON ZEqnNum481139  \* MERGEFORMAT  and 
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are calculated. Using 
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, the required number of replication 
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 is calculated using equation (14)

. If the sample size is not adequate, one additional simulation run will be performed and the whole process is repeated until the sample size is sufficient. 

4.5 Measure of Effectiveness
The total travel time, 
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 of the study area for run number 
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 is expressed by:
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where 
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is the simulation time when vehicle 
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and 
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is the simulation time when vehicle 
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. The difference between the in and out time is the travel time spent by the vehicles in the links. The travel time calculated including the turning delay and queuing delay encountered by the vehicles. The delay results from capacity loss during the operation can be captured since eq. (4)

.(16)

 is the fitness function of the upper level which is identical with eqn. (16)

. Note that eqn. (14)

. This is to ensure that the result obtained is statistically reliable. The average system total travel time is expressed by eqn. (15)

 calculates the travel time for vehicles traveling on both candidate links and their opposite lanes. The fitness function of GA at the upper level is calculated as an average of total number of replications done for each chromosome according to eqn.
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4.6 Results
By setting the GA parameters, i.e. 
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, the optimal solution for the SIMCONS is obtained and is shown in Figure 5. It can be observed that the total travel time at the convergence is 98.6 veh-hr which is about 12.8% reduction compared to the initial solution. It is unfortunate that we are unable to prove that the objective function value and solution obtained is the optimal solution. This is because until to date there is neither theoretical theory (manually enumeration is impossible due to large amount of feasible solutions) nor field result available for comparison. But we are able to show that the final objective function value is lesser than the initial solution. The optimal contraflow configuration and schedule is shown in Table 1 and Table 2 respectively. The GA parameters value mentioned beforehand is the best combination of all the values tested. The GA-simulation program is run repeatedly using various different combination values of the parameters and the best result is presented herein. 

(Table 1)

(Table 2)

(Figure 5)
A comparison with the result obtained by considering the problem individually is also carried out. Figure 6 shows the convergent trend and objective function value at optimal for OCLCP, OCSP and SIMCONS respectively. It is clear that the real optimal is achieved when both problems, i.e. OCLCP and OCSP is considered simultaneously. OCSP has the highest optimal objective function value among the three, i.e. 176.7 veh-hr (Meng and Khoo, 2006) followed by OCLCP which objective function is 120 veh-hr (Meng et al, 2005). 
(Figure 6)
An issue associated with the methodology proposed is the computational time issue. Since GA requires a significant number of iterations to converge, this yields the long computational time issue. It takes about two minutes to complete a simulation run. However, this issue can be tackled by using distributed and parallel computing technique (Ma et al., 2003). Another issue that woth mentioning is the “paired link” issue. For the sake of practical implementation and the safety consideration, a road which consisted of more than one candidate links should have the same SIMCONS solution. These links are called “paired link”. For an instance, link 2 and 6 in our case study is geographically connected and should have the same contraflow lane configuration and schedule solution. To tackle this issue, only a small alteration needs to be done on our GA coding. We can either code these links as one link or add extra constraints to force these links to have same solution. This will not affect the applicable of the proposed methodology.
5. Conclusions
This paper discusses about solving the contraflow problem, that is the contraflow configuration and scheduling problem simultaneously. The problem, SIMCONS is formulated using the bi-level programming model in which the upper level is an integer programming model that aims to minimize the total travel time of the study area while the lower level is a traffic simulation model that measures the response of drivers to the solution proposed. The model is solved using hybrid GA-PARAMICS methodology. It is shown that solving SIMCONS gives an optimal objective function value that is lower than solving the problems individually, i.e. OCSP and OCLCP. The future work that can be done is to try using other meta-heuristics algorithm such as Tabu Search or Simulated Annealing.
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Table 1 Optimal Lane Configuration for SIMCONS
	Link No
	Lanes to be reversed
	Link No
	Number of lanes to be reversed

	2
	Lane 2, Lane 3
	12
	Lane 3

	4
	Lane 3
	14
	Lane 2, Lane 3

	6
	Lane 3
	16
	Lane 2, Lane 3

	8
	Lane 3
	18
	Lane 2, Lane 3

	10
	Lane 3
	
	


Table 2 Contraflow Schedule for SIMCONS
	Link
	Start Time (min)
	End Time (min)
	Duration (min)

	2
	7
	51
	44

	4
	19
	57
	38

	6
	21
	54
	33

	8
	13
	58
	45

	10
	26
	58
	32

	12
	15
	58
	43

	14
	5
	41
	36

	16
	5
	53
	48

	18
	7
	54
	47
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Figure 1 Lane Numbering Scenario
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Figure 2 Lower Level Problem of the Bilevel Programming Model
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Figure 3 Study Area and Candidate Links
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Figure 4 Shadow Lanes and Lane Logic in PARAMICS
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Figure 5 Convergent Trend of GA for SIMCONS
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Figure 6 Comparisons for OCLCP, OCSP and SIMCONS
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Configuration

		Base Case Run 1

		011011011111011111011111001		551.19		551.19		1

		011011011111011111011111001		548.16		548.16		2

		011011011111011111011011011		546.72		546.72		3

		011011011111011111011111001		518.01		518.01		4

		001011111111011111111111001		509.85		509.85		5

		011011011111011111111111001		514.71		509.85		6

		001011011111011111011111001		511.97		509.85		7

		001011011011011011011111001		521.42		509.85		8

		001011011001011011011111001		503.82		503.82		9

		001011011001001011011111001		527.62		503.82		10

		Base Case Run 2

		001011111001011011011011000		491.98		491.98		1

		001111111001001011011011000		472.22		472.22		2

		001111111001001011011011000		452.21		452.21		3

		001011111001011011011011000		497.54		452.21		4

		001011111001011011011011000		479.87		452.21		5

		001111111001001011011011000		487.82		452.21		6

		001111111001001011011111000		443.54		443.54		7

		001111111001001001011011000		450.73		443.54		8

		001111111001001001011011000		484.77		443.54		9

		001111111001001001011011000		449.5		443.54		10

		Base Case Run 3

		011111111111001011000001001		471.02		471.02		1

		001001111001001111001001001		483.88		471.02		2

		001001111001001111001001001		463.64		463.64		3

		001001111001001111001001001		479.53		463.64		4

		001001111001001011011001001		494.76		463.64		5

		001001111001001111011001001		448.98		448.98		6

		001011111001001111011001001		472.95		448.98		7

		011011111001001111111001001		476.22		448.98		8

		011011111001001111011001011		515.48		448.98		9

		011011111001001111011001001		479.12		448.98		10

		Pcross 0.4 Run 1

		111000011001111000001011001		506.26		506.26		1

		111000011001111000001011001		510.58		506.26		2

		111000011001111000001011001		535.28		506.26		3

		111000011001111000001011001		503.89		503.89		4

		001001011001111000111001011		557.88		503.89		5

		001001011001111000111001011		548.47		503.89		6

		001001011001111000111001011		500.65		500.65		7

		001001011001111000111001011		546.67		500.65		8

		011001111001111000111001011		413.89		413.89		9

		001001111001111000111001011		492.87		413.89		10





Configuration

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Generation Number

Minimum Travel Time (veh-hr)

Base Case Run 2

0

0

0

0

0

0

0

0

0

0



Schedule & Config (OLD network)

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Generation Number

Minimum Travel Time (veh-hr)

Base Case Run 1

0

0

0

0

0

0

0

0

0

0



Schedule (new)

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Generation Number

Minimum Travel Time (veh-hr)

Base Case Run 3

0

0

0

0

0

0

0

0

0

0



best_result_old_chart2

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Generation Number

Minimum Travel Time (veh-hr)

Pcross 0.4 Run 1

0

0

0

0

0

0

0

0

0

0



Chart2

		Base Case Run 1

		config		schedule

		001001000001111111111111111		1		2		7		8		18		7		23		15		1		45		37		45		59		52		39		55		51		54		121.17		121.17		0

		000000000001011001011001001		10		14		27		9		7		8		10		9		22		43		54		58		53		48		56		57		57		58		113.81		113.81		1

		000001000001111111111111111		2		5		6		3		21		18		9		16		17		47		56		47		55		53		60		56		54		59		139.74		113.81		2

		000000000001111111111111111		22		21		14		17		21		2		15		13		2		57		59		53		56		52		58		59		59		49		132.98		113.81		3

		000000000001111111111111111		29		3		1		13		10		15		13		8		12		59		33		36		49		45		55		45		39		46		123.18		113.81		4

		000000100001011001011001001		5		15		2		7		16		16		1		3		22		51		51		39		45		50		48		60		51		56		142.28		113.81		5

		000000000001011001011001001		10		7		15		3		20		17		1		20		2		56		57		55		57		50		54		53		54		47		135.8		113.81		6

		000000000001011001011001001		1		11		10		12		2		13		14		3		6		39		50		52		46		52		57		57		37		47		140		113.81		7

		000000000001011001011001001		5		5		9		3		8		8		20		16		3		52		47		54		57		46		59		50		55		57		115.37		113.81		8

		000000001001011001011001001		13		7		4		25		3		4		21		22		21		56		59		37		57		49		59		56		55		60		154.72		113.81		9

		000000100001011001011001001		16		12		6		22		12		3		19		17		8		46		49		43		56		50		41		60		51		41		113.08		113.08		10

		Base Case Run 2

		config		schedule

		000000011001111011000001001		9		16		6		5		4		3		6		4		1		56		50		50		43		36		54		56		42		55		129.66		129.66		0

		000000000001111011011001011		20		1		4		6		8		10		21		9		14		59		31		46		42		49		49		54		43		56		116.31		116.31		1

		000000000001111011011001011		2		17		2		14		4		10		3		7		11		36		53		57		59		48		43		41		59		58		128.49		116.33		2

		000000000001111011011001011		3		12		6		11		8		10		7		5		21		46		49		45		46		56		53		47		49		52		130.24		116.33		3

		010000000001111011011001011		24		15		2		16		13		16		12		3		22		56		60		39		48		55		51		58		56		57		99.52		99.52		4
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		000000000001111011011001011		16		5		4		1		8		21		1		6		3		46		40		48		50		53		53		43		47		40		115.41		99.52		6

		000001000001111011011001011		19		12		5		6		5		25		7		1		5		50		53		53		40		39		60		52		44		40		128.76		99.52		7

		000000000001111011011001011		4		16		6		8		1		8		6		14		7		52		56		40		38		36		56		49		47		54		100.57		99.52		8

		000001001001111011011001011		5		6		7		18		15		9		26		1		4		40		57		54		57		52		60		57		35		60		104.71		99.52		9

		010000000001111011011001011		13		5		8		12		14		16		10		16		6		51		60		59		50		52		52		42		53		61		123.96		99.52		10

		Base Case Run 3

		config		schedule

		001011001001011001001001001		13		12		9		4		21		26		14		18		21		55		45		49		54		51		57		44		56		60		157.83		157.83		0

		000000000001001111000011001		5		9		2		3		20		17		18		1		3		59		48		47		56		51		50		53		55		57		144.62		144.62		1

		000000000001011001001001001		5		7		15		7		9		2		26		21		9		43		48		51		42		54		59		58		59		59		139.67		139.67		2

		000000000001011001001001001		1		1		8		8		8		9		14		18		3		33		56		50		56		54		54		58		54		48		140.21		139.67		3

		000000001001011001001001001		5		2		20		18		8		2		14		3		2		50		54		51		57		56		36		55		36		60		118.34		118.34		4

		000000000001011001001001001		17		1		9		19		1		7		14		17		12		51		31		39		59		36		57		53		53		51		125.42		118.34		5

		100000100001011001001001001		16		3		4		3		11		12		1		9		18		60		42		54		37		50		46		60		59		52		116.98		116.98		6

		000000000001011001001001001		9		20		11		3		5		14		3		8		16		43		57		50		53		53		44		59		38		53		119.01		116.98		7

		000100000001011001001001001		8		2		19		19		2		18		2		10		9		51		51		51		60		52		52		56		44		43		115.72		115.72		8

		000000110001011001001001001		20		3		20		17		13		7		12		18		23		51		53		55		55		49		42		60		60		53		140.54		115.72		9

		000000000001011001001001001		6		19		1		1		4		10		23		15		15		56		51		40		40		58		42		58		57		58		125.63		115.72		10

		Base Case Run 4

		config		schedule

		001011000000011001000000111		12		15		10		11		3		21		21		2		21		51		45		40		54		39		53		52		55		57		123.33		123.33

		000000000001011001000001001		5		10		12		26		22		18		1		13		16		46		59		55		59		52		49		31		47		48		115.14		115.14

		000000000000011001000000111		4		11		6		8		4		10		3		1		8		57		47		42		41		56		58		55		45		40		138.18		115.14

		000001001000011001000000111		7		22		22		5		10		20		12		2		15		52		52		52		59		48		60		51		36		60		127.8		115.14

		000000100000011001000000111		14		1		14		13		1		5		5		11		5		48		51		56		50		45		39		60		45		58		121.25		115.14

		000000000000011001000000111		7		12		10		12		11		17		12		1		27		44		49		50		47		41		54		42		58		57		152.31		115.14

		000100000000011001000000111		14		2		3		29		3		3		2		12		12		56		39		46		60		46		56		55		50		43		117.81		115.14

		100000000000011001000000111		7		16		1		1		5		5		3		13		9		60		58		35		48		49		57		44		44		49		158.31		115.14

		000000000000011001000000111		7		16		5		22		5		1		11		5		12		47		53		57		58		53		38		53		50		55		116.47		115.14

		001000000000011001000000111		13		12		9		1		22		17		4		4		2		52		48		60		31		54		52		48		40		55		125.85		115.14

		001001000000011001000000111		2		19		3		6		3		14		12		3		4		44		58		60		55		36		60		44		37		37		148.79		115.14

		Popsize 8 Run 1

		config		schedule

		011001011011001001011011011		7		7		11		21		16		14		16		3		1		45		46		44		58		59		48		50		49		57		102.69		102.69

		000000000011001001011011011		6		4		10		4		4		2		1		6		1		36		36		58		35		41		47		32		56		35		108.31		102.69

		000000100011001001011011011		11		19		4		10		12		12		27		6		10		42		54		40		57		46		45		60		59		56		98.37		98.37

		001000000011001001011011011		16		12		15		13		1		1		12		13		16		46		49		60		49		37		56		59		54		51		101.18		98.37

		000000000011001001011011011		6		5		21		16		13		14		1		6		14		52		49		51		59		57		59		51		46		55		102.56		98.37

		000100000011001001011011011		7		3		20		28		12		2		17		3		2		43		44		55		60		47		37		49		33		34		116.73		98.37

		000000100011001001011011011		6		20		1		7		24		11		27		3		2		54		58		59		48		57		53		60		50		41		135.08		98.37

		000000000011001001011011011		4		12		8		23		4		2		18		24		8		54		51		43		56		55		53		54		57		58		102.76		98.37

		001000010011001001011011011		2		19		14		1		12		1		7		3		4		57		49		60		40		56		36		53		60		38		111.73		98.37

		000000000011001001011011011		8		13		1		7		1		3		24		3		22		54		57		49		55		39		50		54		40		56		104.86		98.37

		000000000011001001011011011		7		8		8		6		12		1		2		10		3		41		53		44		47		44		51		39		43		34		105.27		98.37

		Popsize 12 Run 1

		config		schedule

		001001001011000011011001011		8		4		17		4		7		15		7		6		22		46		60		53		40		44		56		57		57		58		139.82		139.82		0

		000000000011000011011011111		3		2		2		17		1		2		5		23		24		48		48		33		53		57		55		55		55		55		112.53		112.53		1

		000001000001111001011011111		3		6		5		6		17		13		21		26		10		58		37		46		45		47		60		52		57		40		114.98		112.53		2

		110000000001111001011011111		21		26		15		6		15		1		17		10		15		60		60		57		58		59		51		55		51		55		107.3		107.3		3

		000000001001111001011011111		20		8		17		5		13		12		6		20		29		58		46		53		58		54		42		43		57		60		121.51		107.3		4

		000000000001111001011011111		1		13		21		7		4		13		16		5		4		49		50		54		38		55		45		56		38		54		104.95		104.95		5

		010000000001111001011011111		17		25		7		3		13		22		2		20		16		57		60		51		56		59		54		52		50		58		123.07		104.95		6

		000000000001111001011011111		2		25		12		12		2		1		1		6		2		39		59		51		46		44		45		36		53		38		110.35		104.95		7

		100000000001111001011011111		14		8		1		9		6		5		3		12		6		60		45		38		46		38		48		48		59		57		105.74		104.95		8

		010000100001111001011011111		24		20		24		3		7		5		30		4		1		56		60		55		55		47		37		60		55		47		112.35		104.95		9

		000000000001111001011011111		4		26		7		24		10		3		10		3		14		35		58		48		54		40		57		44		51		46		111.95		104.95		10

		Pcross 0.4 Run 1

		config		schedule

		011001011001001000001000001		20		27		9		29		22		24		14		16		1		54		60		47		59		59		58		44		56		59		123.35		123.35

		000000000011000111011011111		8		9		4		3		1		15		11		15		15		52		48		59		34		50		59		53		57		58		134.02		123.35

		000001000011000111011011111		3		9		2		8		8		5		10		2		26		59		58		35		46		56		60		56		45		56		147.97		123.35

		000000001011000111011011111		5		24		5		1		3		15		14		12		20		36		57		59		53		34		57		59		51		60		142.85		123.35

		010000000011000111011011111		12		6		10		12		7		9		20		4		6		56		60		41		50		51		42		54		41		57		114.09		114.09

		000000000011000111011011111		22		20		1		20		12		15		24		8		10		53		57		39		53		53		57		56		47		59		123.23		114.09

		010000000011000111011011111		11		14		9		7		15		6		22		9		16		44		60		41		40		47		45		58		42		52		115.18		114.09

		000000000011000111011011111		5		14		8		3		3		21		9		18		15		48		48		57		36		38		56		56		58		54		148.12		114.09

		000000000011000111011011111		9		8		9		6		18		8		9		14		17		51		50		54		50		52		59		48		55		51		123.85		114.09

		000000000011000111011011111		19		16		13		14		6		25		7		5		10		58		53		48		45		56		55		41		48		43		137.02		114.09

		000001000011000111011011111		2		6		5		8		3		5		10		16		6		39		51		56		39		46		60		47		56		47		131.99		114.09

		Popsize 8 Pcross 0.6		1

		config		schedule

		001001001011001000001001011		16		14		14		6		11		19		5		3		17		57		44		54		50		59		49		35		60		59		112.94		112.94		0

		101000000000001011011011011		18		18		26		5		8		18		11		2		3		60		54		60		43		53		49		45		44		57		105.42		105.42		1

		000000000000001011011011011		14		2		2		3		28		3		10		15		21		46		56		32		57		58		46		54		49		59		102.5		102.5		2

		100000000000001011011011011		15		9		19		2		4		15		6		15		20		60		46		59		55		36		51		42		52		59		108.49		102.5		3

		000000000000001011011011011		16		8		19		23		19		11		3		9		2		58		53		57		57		52		47		46		56		44		118.57		102.5		4

		000000010000001011011011011		2		3		3		13		10		26		5		10		2		45		51		48		45		46		59		35		60		32		99.95		99.95		5

		000000000000001011011011011		14		3		13		5		15		17		6		6		5		50		51		43		44		47		47		56		53		58		98.57		98.57		6

		000000000000001011011011011		1		25		10		7		13		23		29		10		5		41		58		45		38		56		58		59		47		58		108.24		98.57		7

		000000000000001011011011011		1		8		10		13		20		5		15		3		3		59		48		41		52		57		46		48		39		57		102.57		98.57		8

		000000010000001011011011011		8		8		7		18		1		3		6		29		5		52		39		56		51		59		52		42		60		55		117.07		98.57		9

		000000000000001011011011011		3		2		20		13		2		16		11		5		6		54		37		55		46		33		46		47		35		50		101.8		98.57		10
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		24		10		23		1		17		15		4		11		3		11

		8		3		13		13		10		16		12		9		7		13

		9		18		8		1		5		3		15		20		10		3

		18		7		20		18		14		10		16		8		3		7

		14		11		4		6		2		3		9		9		5		2

		21		11		4		20		3		7		12		19		12		8

		19		3		11		16		8		15		28		5		11		7

		24		2		11		13		6		2		21		16		21		16

		3		24		14		2		3		2		9		10		2		18

		58		45		59		36		49		59		35		46		59		58

		46		33		50		55		51		48		44		49		54		47

		44		59		52		56		44		46		46		50		51		34

		53		38		54		58		55		42		47		44		35		48

		47		41		60		40		39		49		44		51		51		40

		59		59		45		50		51		49		59		54		55		59

		52		46		45		47		40		51		58		45		52		55

		55		36		41		55		52		56		52		53		51		47

		47		54		60		60		46		59		45		55		57		53

		540.85		540.85		538.34		522.71		436.41		482.44		482.44		482.44		482.44		482.44

		540.85		540.85		538.34		522.71		436.41		436.41		436.41		436.41		436.41		436.41

		4		11		6		12		10		20		11		29		3		29

		9		8		6		13		10		19		9		25		3		15

		7		21		10		1		3		14		15		14		12		3

		3		7		11		9		3		4		12		12		1		4

		10		8		7		3		9		8		2		3		11		6

		21		7		7		22		12		1		12		6		8		19

		8		13		9		12		19		8		14		10		22		2

		6		15		3		18		3		24		14		24		6		11

		17		6		2		10		13		14		1		23		4		25

		42		47		52		46		45		53		51		59		60		60

		54		39		54		44		47		56		42		56		44		50

		52		51		47		49		53		48		46		45		52		40

		38		48		59		43		35		45		50		48		56		38

		48		44		53		39		52		51		53		47		41		44

		51		52		56		57		53		59		55		47		58		57

		60		59		57		53		57		59		51		42		54		54

		51		47		43		52		60		56		53		54		46		55

		58		46		40		43		49		45		35		55		52		57

		461.59		443.46		358.73		461.59		461.59		461.59		385.04		385.04		461.59		461.59

		461.59		443.46		358.73		358.73		358.73		358.73		358.73		358.73		358.73		358.73

		18		7		18		19		19		25		1		2		19		21

		9		12		16		4		6		22		4		6		9		7

		24		8		3		4		13		14		2		3		7		1

		4		21		19		11		6		22		13		7		4		15

		15		13		2		5		7		9		18		2		4		12

		7		19		5		3		17		18		22		5		17		7

		10		16		1		9		11		8		10		7		8		13

		13		4		10		11		12		2		15		19		15		1

		23		4		10		23		11		2		1		19		2		8

		50		41		51		57		58		60		38		40		60		55

		51		55		54		39		57		57		51		56		55		37

		60		40		59		38		52		50		55		47		46		57

		41		55		57		60		48		54		59		58		53		51

		55		47		34		51		53		45		57		58		57		51

		45		60		38		43		59		49		56		35		49		52

		52		56		46		41		58		54		53		57		44		50

		44		49		46		41		57		36		52		49		58		34

		53		51		45		55		47		56		45		54		54		50

		544.92		598.45		626.63		660.42		466.63		466.63		573.29		573.29		573.29		475.36

		544.92		544.92		544.92		544.92		466.63		466.63		466.63		466.63		466.63		466.63
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		1		278.56		112.94

		2		200.13		105.42

		3		200.13		102.5

		4		200.13		102.5

		5		200.13		102.5

		6		176.7		99.95

		7		176.7		98.57

		8		176.7		98.57

		9		176.7		98.57

		10		176.7		98.57
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		config+schedule				schedule				config

		112.94				278.56				168.02				1

		105.42				200.13				167.2				2

		102.5				200.13				158.5				3

		102.5				200.13				158.5				4

		102.5				200.13				158.5				5

		99.95				176.7				158.5				6

		98.57				176.7				151.55				7

		98.57				176.7				120.29				8

		98.57				176.7				120.29				9

		98.57				176.7				120.29				10





		config				config+schedule				schedule

		471.02				401.62				540.85				1

		471.02				342.66				540.85				2

		463.64				321.61				538.34				3

		463.64				321.61				522.71				4

		463.64				321.61				436.41				5

		448.98				321.61				436.41				6

		448.98				302.48				436.41				7

		448.98				302.48				436.41				8

		448.98				302.48				436.41				9

		448.98				302.48				436.41				10
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		Base Case Run 1

		config		schedule

		001001011011011001111011011		15		22		8		14		19		19		23		3		1		55		56		54		55		58		50		55		52		57		570.08		570.08		0

		100000100111011001000011111		18		3		5		8		18		5		6		17		15		60		56		51		49		55		37		60		51		45		456.89		456.89		1

		000000000111011001000011111		20		18		10		15		7		1		17		6		14		51		59		43		47		52		47		47		52		49		420.95		420.95		2

		000000000111011001000011111		24		17		18		2		3		6		25		6		4		58		58		48		42		53		47		57		57		57		379.3		379.3		3

		100000000111011001000011111		10		5		18		8		13		10		5		19		2		60		49		48		38		43		51		35		49		41		458.84		379.3		4

		000000000111011001000011111		12		7		2		15		3		2		5		4		22		56		51		56		45		50		32		44		37		56		553.75		379.3		5

		100000000111011001000011111		24		1		9		27		4		16		1		26		1		60		58		56		57		36		52		57		56		46		459.61		379.3		6

		000000000111011001000011111		12		4		10		2		4		22		13		15		4		50		48		58		52		47		53		49		45		50		474.59		379.3		7

		000000000111011001000011111		4		10		4		4		7		5		5		4		17		57		48		51		34		39		55		42		56		47		399.11		379.3		8

		000000010111011001000011111		8		4		10		18		16		26		1		20		23		51		43		55		56		55		58		49		60		59		636.65		379.3		9

		000000000111011001000011111		20		5		10		10		5		6		21		14		17		59		57		59		51		48		49		51		47		48		537.31		379.3		10

		Base Case Run 2

		config		schedule

		001001011111001011000011111		25		16		10		9		1		15		14		2		1		57		50		44		51		50		52		44		49		35		825.91		825.91		0

		110000000011001011001001011		6		1		25		10		20		8		6		1		13		60		60		57		45		52		44		55		48		52		585.53		585.53		1

		101000000011001011001001011		29		17		13		15		4		4		14		17		1		60		48		60		48		46		55		59		52		47		704.15		585.53		2

		000000000011001011001001011		29		6		8		23		22		8		4		4		8		59		44		38		59		55		40		43		40		49		563.31		563.31		3

		000000000011001011001001011		29		17		8		6		27		5		3		9		15		59		48		49		46		57		55		33		39		53		609.2		563.31		4

		000000010011001011001001011		29		21		8		2		8		7		15		6		3		59		59		57		37		49		39		50		60		50		688.92		563.31		5

		010000000011001011001001011		29		5		20		20		5		2		23		5		17		59		60		51		59		44		58		56		40		56		564.92		563.31		6

		100100000011001011001001011		29		9		26		21		2		17		25		14		4		60		50		57		60		49		48		55		44		59		578.56		563.31		7

		100000110011001011001001011		29		14		1		6		6		9		2		20		3		60		55		35		43		38		47		60		60		43		657.23		563.31		8

		000000010011001011001001011		29		16		7		9		5		8		2		24		10		59		54		51		44		58		53		40		60		58		651.85		563.31		9

		001000000011001011001001011		29		5		5		4		12		13		3		17		7		59		37		60		36		47		48		39		58		48		673.86		563.31		10

		Popsize 8 Run 1

		config		schedule

		011001001011001000111001111		5		20		21		2		22		1		14		3		1		38		56		58		49		52		54		58		34		48		401.62		401.62		0

		000000010011001000111001111		16		4		27		17		4		8		4		28		9		59		45		58		59		37		58		47		60		58		342.66		342.66		1

		100000000011001000111001111		26		3		6		1		10		5		20		4		2		60		38		47		39		56		40		55		58		54		321.61		321.61		2

		000000010011001000111001111		15		11		9		5		12		12		8		24		2		58		48		53		37		49		58		49		60		55		388.68		321.61		3

		000001100011001000111001111		20		22		11		10		9		6		19		20		4		59		59		55		57		41		60		60		56		52		387.75		321.61		4

		000000000011001000111001111		7		10		19		20		3		22		3		6		13		48		44		54		55		49		57		58		58		47		354.19		321.61		5

		000000000011001000111001111		20		17		18		2		13		2		3		6		20		52		51		50		43		55		32		34		56		50		302.48		302.48		6

		001100000011001000111001111		6		2		20		10		15		12		5		1		1		44		40		60		60		45		56		40		44		58		338.37		302.48		7

		000001000011001000111001111		12		17		3		4		1		14		3		22		2		44		55		51		53		39		60		51		59		39		405.41		302.48		8

		000000000011001000111001111		3		6		2		12		9		22		13		13		1		54		42		33		56		43		55		50		43		43		401.89		302.48		9

		000000001011001000111001111		12		27		2		16		8		1		23		1		9		43		59		38		52		44		49		54		42		60		508.15		302.48		10

		Pcross 0.4 Run 1

		config		schedule

		001000001001111001000011001		9		23		22		25		9		7		18		8		19		47		60		56		58		57		57		50		57		56		722.63		722.64

		000000000001111001000011001		8		9		5		8		13		2		9		17		16		43		55		56		53		58		34		39		52		46		935.56		722.65

		000000000001111001000011001		3		27		4		12		20		10		27		19		14		46		59		37		50		50		51		57		59		55		822.22		722.66

		000000000001111001000011001		14		16		11		5		3		20		7		7		25		54		58		41		37		35		52		43		43		55		687.35		722.67

		000000000001111001000011001		3		17		13		19		10		15		13		1		4		44		51		54		51		48		49		52		53		48		785.66		722.68

		100000000001111001000011001		17		15		9		25		1		18		26		14		4		60		55		40		57		46		49		57		44		57		948.76		722.69

		000000000001111001000011001		13		26		12		4		17		7		6		1		2		47		58		42		59		53		57		45		52		44		849.64		722.7

		001000000001111001000011001		5		19		21		6		14		2		9		13		23		49		53		60		59		48		46		44		46		56		711.91		711.92

		000010000001111001000011001		4		3		5		10		4		17		11		17		2		38		48		50		43		60		55		54		54		49		941.65		711.93

		000000000001111001000011001		1		17		20		10		6		1		14		26		1		49		58		54		58		41		49		49		58		38		724.57		711.94

		000000001001111001000011001		21		9		23		25		22		8		15		5		7		58		57		53		57		56		38		58		56		60		805.85		711.95

		Pcross 0.8 Run 1

		config		schedule

		000000011111111001011011011		10		13		6		14		1		8		1		21		12		55		48		43		46		43		50		43		51		59		729.49		729.49		0

		010010000111111001011011011		21		30		5		2		25		1		23		20		6		57		60		41		35		60		40		54		54		51		639.94		639.94		1

		000000000111111001011011011		15		5		4		10		6		12		5		18		8		48		51		40		49		44		48		39		53		38		677.77		639.94		2

		000000000111111001011011011		23		1		16		1		15		19		5		8		14		57		58		54		59		48		55		56		55		44		765.32		639.94		3

		000001000111111001011011011		10		2		2		6		11		20		6		2		11		47		51		48		49		54		60		53		39		57		644.5		639.94		4

		000000000111111001011011011		3		14		14		10		7		13		3		1		16		52		58		53		59		53		43		59		59		59		737.41		639.94		5

		000000000111111001011011011		7		2		9		10		14		14		13		14		18		46		38		53		47		58		53		59		47		58		513.39		513.39		6

		000000000111111001011011011		1		15		10		14		16		5		19		7		8		57		51		58		57		55		38		57		50		46		688.33		513.39		7

		000000000111111001011011011		17		22		17		17		8		11		4		4		12		50		54		54		59		50		46		41		50		59		785.77		513.39		8

		000000100111111001011011011		1		14		9		2		4		5		21		6		9		41		54		46		39		52		46		60		50		49		769.06		513.39		9

		000000000111111001011011011		6		11		3		6		3		10		20		1		4		41		49		46		41		50		51		55		37		55		632.42		513.39		10
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Configuration

		Base Case Run 1

		011011011111011111011111001		551.19		551.19		1

		011011011111011111011111001		548.16		548.16		2

		011011011111011111011011011		546.72		546.72		3

		011011011111011111011111001		518.01		518.01		4

		001011111111011111111111001		509.85		509.85		5

		011011011111011111111111001		514.71		509.85		6

		001011011111011111011111001		511.97		509.85		7

		001011011011011011011111001		521.42		509.85		8

		001011011001011011011111001		503.82		503.82		9

		001011011001001011011111001		527.62		503.82		10

		Base Case Run 2

		001011111001011011011011000		491.98		491.98		1

		001111111001001011011011000		472.22		472.22		2

		001111111001001011011011000		452.21		452.21		3

		001011111001011011011011000		497.54		452.21		4

		001011111001011011011011000		479.87		452.21		5

		001111111001001011011011000		487.82		452.21		6

		001111111001001011011111000		443.54		443.54		7

		001111111001001001011011000		450.73		443.54		8

		001111111001001001011011000		484.77		443.54		9

		001111111001001001011011000		449.5		443.54		10

		Base Case Run 3

		011111111111001011000001001		471.02		471.02		1

		001001111001001111001001001		483.88		471.02		2

		001001111001001111001001001		463.64		463.64		3

		001001111001001111001001001		479.53		463.64		4

		001001111001001011011001001		494.76		463.64		5

		001001111001001111011001001		448.98		448.98		6

		001011111001001111011001001		472.95		448.98		7

		011011111001001111111001001		476.22		448.98		8

		011011111001001111011001011		515.48		448.98		9

		011011111001001111011001001		479.12		448.98		10

		Pcross 0.4 Run 1

		111000011001111000001011001		506.26		506.26		1

		111000011001111000001011001		510.58		506.26		2

		111000011001111000001011001		535.28		506.26		3

		111000011001111000001011001		503.89		503.89		4

		001001011001111000111001011		557.88		503.89		5

		001001011001111000111001011		548.47		503.89		6

		001001011001111000111001011		500.65		500.65		7

		001001011001111000111001011		546.67		500.65		8

		011001111001111000111001011		413.89		413.89		9

		001001111001111000111001011		492.87		413.89		10
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		Base Case Run 1

		config		schedule

		001001000001111111111111111		1		2		7		8		18		7		23		15		1		45		37		45		59		52		39		55		51		54		121.17		121.17		0

		000000000001011001011001001		10		14		27		9		7		8		10		9		22		43		54		58		53		48		56		57		57		58		113.81		113.81		1

		000001000001111111111111111		2		5		6		3		21		18		9		16		17		47		56		47		55		53		60		56		54		59		139.74		113.81		2

		000000000001111111111111111		22		21		14		17		21		2		15		13		2		57		59		53		56		52		58		59		59		49		132.98		113.81		3

		000000000001111111111111111		29		3		1		13		10		15		13		8		12		59		33		36		49		45		55		45		39		46		123.18		113.81		4

		000000100001011001011001001		5		15		2		7		16		16		1		3		22		51		51		39		45		50		48		60		51		56		142.28		113.81		5

		000000000001011001011001001		10		7		15		3		20		17		1		20		2		56		57		55		57		50		54		53		54		47		135.8		113.81		6

		000000000001011001011001001		1		11		10		12		2		13		14		3		6		39		50		52		46		52		57		57		37		47		140		113.81		7

		000000000001011001011001001		5		5		9		3		8		8		20		16		3		52		47		54		57		46		59		50		55		57		115.37		113.81		8

		000000001001011001011001001		13		7		4		25		3		4		21		22		21		56		59		37		57		49		59		56		55		60		154.72		113.81		9

		000000100001011001011001001		16		12		6		22		12		3		19		17		8		46		49		43		56		50		41		60		51		41		113.08		113.08		10

		Base Case Run 2

		config		schedule

		000000011001111011000001001		9		16		6		5		4		3		6		4		1		56		50		50		43		36		54		56		42		55		129.66		129.66		0

		000000000001111011011001011		20		1		4		6		8		10		21		9		14		59		31		46		42		49		49		54		43		56		116.31		116.31		1

		000000000001111011011001011		2		17		2		14		4		10		3		7		11		36		53		57		59		48		43		41		59		58		128.49		116.33		2

		000000000001111011011001011		3		12		6		11		8		10		7		5		21		46		49		45		46		56		53		47		49		52		130.24		116.33		3

		010000000001111011011001011		24		15		2		16		13		16		12		3		22		56		60		39		48		55		51		58		56		57		99.52		99.52		4

		000000000001111011011001011		7		10		3		3		14		14		3		15		8		51		40		58		57		54		50		42		58		52		119.08		99.52		5

		000000000001111011011001011		16		5		4		1		8		21		1		6		3		46		40		48		50		53		53		43		47		40		115.41		99.52		6

		000001000001111011011001011		19		12		5		6		5		25		7		1		5		50		53		53		40		39		60		52		44		40		128.76		99.52		7

		000000000001111011011001011		4		16		6		8		1		8		6		14		7		52		56		40		38		36		56		49		47		54		100.57		99.52		8

		000001001001111011011001011		5		6		7		18		15		9		26		1		4		40		57		54		57		52		60		57		35		60		104.71		99.52		9

		010000000001111011011001011		13		5		8		12		14		16		10		16		6		51		60		59		50		52		52		42		53		61		123.96		99.52		10

		Base Case Run 3

		config		schedule

		001011001001011001001001001		13		12		9		4		21		26		14		18		21		55		45		49		54		51		57		44		56		60		157.83		157.83		0

		000000000001001111000011001		5		9		2		3		20		17		18		1		3		59		48		47		56		51		50		53		55		57		144.62		144.62		1

		000000000001011001001001001		5		7		15		7		9		2		26		21		9		43		48		51		42		54		59		58		59		59		139.67		139.67		2

		000000000001011001001001001		1		1		8		8		8		9		14		18		3		33		56		50		56		54		54		58		54		48		140.21		139.67		3

		000000001001011001001001001		5		2		20		18		8		2		14		3		2		50		54		51		57		56		36		55		36		60		118.34		118.34		4

		000000000001011001001001001		17		1		9		19		1		7		14		17		12		51		31		39		59		36		57		53		53		51		125.42		118.34		5

		100000100001011001001001001		16		3		4		3		11		12		1		9		18		60		42		54		37		50		46		60		59		52		116.98		116.98		6

		000000000001011001001001001		9		20		11		3		5		14		3		8		16		43		57		50		53		53		44		59		38		53		119.01		116.98		7

		000100000001011001001001001		8		2		19		19		2		18		2		10		9		51		51		51		60		52		52		56		44		43		115.72		115.72		8

		000000110001011001001001001		20		3		20		17		13		7		12		18		23		51		53		55		55		49		42		60		60		53		140.54		115.72		9

		000000000001011001001001001		6		19		1		1		4		10		23		15		15		56		51		40		40		58		42		58		57		58		125.63		115.72		10

		Base Case Run 4

		config		schedule

		001011000000011001000000111		12		15		10		11		3		21		21		2		21		51		45		40		54		39		53		52		55		57		123.33		123.33

		000000000001011001000001001		5		10		12		26		22		18		1		13		16		46		59		55		59		52		49		31		47		48		115.14		115.14

		000000000000011001000000111		4		11		6		8		4		10		3		1		8		57		47		42		41		56		58		55		45		40		138.18		115.14

		000001001000011001000000111		7		22		22		5		10		20		12		2		15		52		52		52		59		48		60		51		36		60		127.8		115.14

		000000100000011001000000111		14		1		14		13		1		5		5		11		5		48		51		56		50		45		39		60		45		58		121.25		115.14

		000000000000011001000000111		7		12		10		12		11		17		12		1		27		44		49		50		47		41		54		42		58		57		152.31		115.14

		000100000000011001000000111		14		2		3		29		3		3		2		12		12		56		39		46		60		46		56		55		50		43		117.81		115.14

		100000000000011001000000111		7		16		1		1		5		5		3		13		9		60		58		35		48		49		57		44		44		49		158.31		115.14

		000000000000011001000000111		7		16		5		22		5		1		11		5		12		47		53		57		58		53		38		53		50		55		116.47		115.14

		001000000000011001000000111		13		12		9		1		22		17		4		4		2		52		48		60		31		54		52		48		40		55		125.85		115.14

		001001000000011001000000111		2		19		3		6		3		14		12		3		4		44		58		60		55		36		60		44		37		37		148.79		115.14

		Popsize 8 Run 1

		config		schedule

		011001011011001001011011011		7		7		11		21		16		14		16		3		1		45		46		44		58		59		48		50		49		57		102.69		102.69

		000000000011001001011011011		6		4		10		4		4		2		1		6		1		36		36		58		35		41		47		32		56		35		108.31		102.69

		000000100011001001011011011		11		19		4		10		12		12		27		6		10		42		54		40		57		46		45		60		59		56		98.37		98.37

		001000000011001001011011011		16		12		15		13		1		1		12		13		16		46		49		60		49		37		56		59		54		51		101.18		98.37

		000000000011001001011011011		6		5		21		16		13		14		1		6		14		52		49		51		59		57		59		51		46		55		102.56		98.37

		000100000011001001011011011		7		3		20		28		12		2		17		3		2		43		44		55		60		47		37		49		33		34		116.73		98.37

		000000100011001001011011011		6		20		1		7		24		11		27		3		2		54		58		59		48		57		53		60		50		41		135.08		98.37

		000000000011001001011011011		4		12		8		23		4		2		18		24		8		54		51		43		56		55		53		54		57		58		102.76		98.37

		001000010011001001011011011		2		19		14		1		12		1		7		3		4		57		49		60		40		56		36		53		60		38		111.73		98.37

		000000000011001001011011011		8		13		1		7		1		3		24		3		22		54		57		49		55		39		50		54		40		56		104.86		98.37

		000000000011001001011011011		7		8		8		6		12		1		2		10		3		41		53		44		47		44		51		39		43		34		105.27		98.37

		Popsize 12 Run 1

		config		schedule

		001001001011000011011001011		8		4		17		4		7		15		7		6		22		46		60		53		40		44		56		57		57		58		139.82		139.82		0

		000000000011000011011011111		3		2		2		17		1		2		5		23		24		48		48		33		53		57		55		55		55		55		112.53		112.53		1

		000001000001111001011011111		3		6		5		6		17		13		21		26		10		58		37		46		45		47		60		52		57		40		114.98		112.53		2

		110000000001111001011011111		21		26		15		6		15		1		17		10		15		60		60		57		58		59		51		55		51		55		107.3		107.3		3

		000000001001111001011011111		20		8		17		5		13		12		6		20		29		58		46		53		58		54		42		43		57		60		121.51		107.3		4

		000000000001111001011011111		1		13		21		7		4		13		16		5		4		49		50		54		38		55		45		56		38		54		104.95		104.95		5

		010000000001111001011011111		17		25		7		3		13		22		2		20		16		57		60		51		56		59		54		52		50		58		123.07		104.95		6

		000000000001111001011011111		2		25		12		12		2		1		1		6		2		39		59		51		46		44		45		36		53		38		110.35		104.95		7

		100000000001111001011011111		14		8		1		9		6		5		3		12		6		60		45		38		46		38		48		48		59		57		105.74		104.95		8

		010000100001111001011011111		24		20		24		3		7		5		30		4		1		56		60		55		55		47		37		60		55		47		112.35		104.95		9

		000000000001111001011011111		4		26		7		24		10		3		10		3		14		35		58		48		54		40		57		44		51		46		111.95		104.95		10

		Pcross 0.4 Run 1

		config		schedule

		011001011001001000001000001		20		27		9		29		22		24		14		16		1		54		60		47		59		59		58		44		56		59		123.35		123.35

		000000000011000111011011111		8		9		4		3		1		15		11		15		15		52		48		59		34		50		59		53		57		58		134.02		123.35

		000001000011000111011011111		3		9		2		8		8		5		10		2		26		59		58		35		46		56		60		56		45		56		147.97		123.35

		000000001011000111011011111		5		24		5		1		3		15		14		12		20		36		57		59		53		34		57		59		51		60		142.85		123.35

		010000000011000111011011111		12		6		10		12		7		9		20		4		6		56		60		41		50		51		42		54		41		57		114.09		114.09

		000000000011000111011011111		22		20		1		20		12		15		24		8		10		53		57		39		53		53		57		56		47		59		123.23		114.09

		010000000011000111011011111		11		14		9		7		15		6		22		9		16		44		60		41		40		47		45		58		42		52		115.18		114.09

		000000000011000111011011111		5		14		8		3		3		21		9		18		15		48		48		57		36		38		56		56		58		54		148.12		114.09

		000000000011000111011011111		9		8		9		6		18		8		9		14		17		51		50		54		50		52		59		48		55		51		123.85		114.09

		000000000011000111011011111		19		16		13		14		6		25		7		5		10		58		53		48		45		56		55		41		48		43		137.02		114.09

		000001000011000111011011111		2		6		5		8		3		5		10		16		6		39		51		56		39		46		60		47		56		47		131.99		114.09

		Popsize 8 Pcross 0.6		1

		config		schedule

		001001001011001000001001011		16		14		14		6		11		19		5		3		17		57		44		54		50		59		49		35		60		59		112.94		112.94		0

		101000000000001011011011011		18		18		26		5		8		18		11		2		3		60		54		60		43		53		49		45		44		57		105.42		105.42		1

		000000000000001011011011011		14		2		2		3		28		3		10		15		21		46		56		32		57		58		46		54		49		59		102.5		102.5		2

		100000000000001011011011011		15		9		19		2		4		15		6		15		20		60		46		59		55		36		51		42		52		59		108.49		102.5		3

		000000000000001011011011011		16		8		19		23		19		11		3		9		2		58		53		57		57		52		47		46		56		44		118.57		102.5		4

		000000010000001011011011011		2		3		3		13		10		26		5		10		2		45		51		48		45		46		59		35		60		32		99.95		99.95		5

		000000000000001011011011011		7		19		21		13		26		15		5		5		7		51		57		54		58		58		58		41		53		54		98.57		98.57		6

		000000000000001011011011011		1		25		10		7		13		23		29		10		5		41		58		45		38		56		58		59		47		58		108.24		98.57		7

		000000000000001011011011011		1		8		10		13		20		5		15		3		3		59		48		41		52		57		46		48		39		57		102.57		98.57		8

		000000010000001011011011011		8		8		7		18		1		3		6		29		5		52		39		56		51		59		52		42		60		55		117.07		98.57		9

		000000000000001011011011011		3		2		20		13		2		16		11		5		6		54		37		55		46		33		46		47		35		50		101.8		98.57		10

		011001001011001011011011011
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		24		10		23		1		17		15		4		11		3		11

		8		3		13		13		10		16		12		9		7		13

		9		18		8		1		5		3		15		20		10		3

		18		7		20		18		14		10		16		8		3		7

		14		11		4		6		2		3		9		9		5		2

		21		11		4		20		3		7		12		19		12		8

		19		3		11		16		8		15		28		5		11		7

		24		2		11		13		6		2		21		16		21		16

		3		24		14		2		3		2		9		10		2		18

		58		45		59		36		49		59		35		46		59		58

		46		33		50		55		51		48		44		49		54		47

		44		59		52		56		44		46		46		50		51		34

		53		38		54		58		55		42		47		44		35		48

		47		41		60		40		39		49		44		51		51		40

		59		59		45		50		51		49		59		54		55		59

		52		46		45		47		40		51		58		45		52		55

		55		36		41		55		52		56		52		53		51		47

		47		54		60		60		46		59		45		55		57		53

		540.85		540.85		538.34		522.71		436.41		482.44		482.44		482.44		482.44		482.44

		540.85		540.85		538.34		522.71		436.41		436.41		436.41		436.41		436.41		436.41

		4		11		6		12		10		20		11		29		3		29

		9		8		6		13		10		19		9		25		3		15

		7		21		10		1		3		14		15		14		12		3

		3		7		11		9		3		4		12		12		1		4

		10		8		7		3		9		8		2		3		11		6

		21		7		7		22		12		1		12		6		8		19

		8		13		9		12		19		8		14		10		22		2

		6		15		3		18		3		24		14		24		6		11

		17		6		2		10		13		14		1		23		4		25

		42		47		52		46		45		53		51		59		60		60

		54		39		54		44		47		56		42		56		44		50

		52		51		47		49		53		48		46		45		52		40

		38		48		59		43		35		45		50		48		56		38

		48		44		53		39		52		51		53		47		41		44

		51		52		56		57		53		59		55		47		58		57

		60		59		57		53		57		59		51		42		54		54

		51		47		43		52		60		56		53		54		46		55

		58		46		40		43		49		45		35		55		52		57

		461.59		443.46		358.73		461.59		461.59		461.59		385.04		385.04		461.59		461.59

		461.59		443.46		358.73		358.73		358.73		358.73		358.73		358.73		358.73		358.73

		18		7		18		19		19		25		1		2		19		21

		9		12		16		4		6		22		4		6		9		7

		24		8		3		4		13		14		2		3		7		1

		4		21		19		11		6		22		13		7		4		15

		15		13		2		5		7		9		18		2		4		12

		7		19		5		3		17		18		22		5		17		7

		10		16		1		9		11		8		10		7		8		13

		13		4		10		11		12		2		15		19		15		1

		23		4		10		23		11		2		1		19		2		8

		50		41		51		57		58		60		38		40		60		55

		51		55		54		39		57		57		51		56		55		37

		60		40		59		38		52		50		55		47		46		57

		41		55		57		60		48		54		59		58		53		51

		55		47		34		51		53		45		57		58		57		51

		45		60		38		43		59		49		56		35		49		52

		52		56		46		41		58		54		53		57		44		50

		44		49		46		41		57		36		52		49		58		34

		53		51		45		55		47		56		45		54		54		50

		544.92		598.45		626.63		660.42		466.63		466.63		573.29		573.29		573.29		475.36

		544.92		544.92		544.92		544.92		466.63		466.63		466.63		466.63		466.63		466.63





		1		278.56		112.94

		2		200.13		105.42

		3		200.13		102.5

		4		200.13		102.5

		5		200.13		102.5

		6		176.7		99.95

		7		176.7		98.57

		8		176.7		98.57

		9		176.7		98.57

		10		176.7		98.57
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		config+schedule				schedule				config

		112.94				278.56				168.02				1

		105.42				200.13				167.2				2

		102.5				200.13				158.5				3

		102.5				200.13				158.5				4

		102.5				200.13				158.5				5

		99.95				176.7				158.5				6

		98.57				176.7				151.55				7

		98.57				176.7				120.29				8

		98.57				176.7				120.29				9

		98.57				176.7				120.29				10





		config				config+schedule				schedule

		471.02				401.62				540.85				1

		471.02				342.66				540.85				2

		463.64				321.61				538.34				3

		463.64				321.61				522.71				4

		463.64				321.61				436.41				5

		448.98				321.61				436.41				6

		448.98				302.48				436.41				7

		448.98				302.48				436.41				8

		448.98				302.48				436.41				9

		448.98				302.48				436.41				10
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		Base Case Run 1

		config		schedule

		001001011011011001111011011		15		22		8		14		19		19		23		3		1		55		56		54		55		58		50		55		52		57		570.08		570.08		0

		100000100111011001000011111		18		3		5		8		18		5		6		17		15		60		56		51		49		55		37		60		51		45		456.89		456.89		1

		000000000111011001000011111		20		18		10		15		7		1		17		6		14		51		59		43		47		52		47		47		52		49		420.95		420.95		2

		000000000111011001000011111		24		17		18		2		3		6		25		6		4		58		58		48		42		53		47		57		57		57		379.3		379.3		3

		100000000111011001000011111		10		5		18		8		13		10		5		19		2		60		49		48		38		43		51		35		49		41		458.84		379.3		4

		000000000111011001000011111		12		7		2		15		3		2		5		4		22		56		51		56		45		50		32		44		37		56		553.75		379.3		5

		100000000111011001000011111		24		1		9		27		4		16		1		26		1		60		58		56		57		36		52		57		56		46		459.61		379.3		6

		000000000111011001000011111		12		4		10		2		4		22		13		15		4		50		48		58		52		47		53		49		45		50		474.59		379.3		7

		000000000111011001000011111		4		10		4		4		7		5		5		4		17		57		48		51		34		39		55		42		56		47		399.11		379.3		8

		000000010111011001000011111		8		4		10		18		16		26		1		20		23		51		43		55		56		55		58		49		60		59		636.65		379.3		9

		000000000111011001000011111		20		5		10		10		5		6		21		14		17		59		57		59		51		48		49		51		47		48		537.31		379.3		10

		Base Case Run 2

		config		schedule

		001001011111001011000011111		25		16		10		9		1		15		14		2		1		57		50		44		51		50		52		44		49		35		825.91		825.91		0

		110000000011001011001001011		6		1		25		10		20		8		6		1		13		60		60		57		45		52		44		55		48		52		585.53		585.53		1

		101000000011001011001001011		29		17		13		15		4		4		14		17		1		60		48		60		48		46		55		59		52		47		704.15		585.53		2

		000000000011001011001001011		29		6		8		23		22		8		4		4		8		59		44		38		59		55		40		43		40		49		563.31		563.31		3

		000000000011001011001001011		29		17		8		6		27		5		3		9		15		59		48		49		46		57		55		33		39		53		609.2		563.31		4

		000000010011001011001001011		29		21		8		2		8		7		15		6		3		59		59		57		37		49		39		50		60		50		688.92		563.31		5

		010000000011001011001001011		29		5		20		20		5		2		23		5		17		59		60		51		59		44		58		56		40		56		564.92		563.31		6

		100100000011001011001001011		29		9		26		21		2		17		25		14		4		60		50		57		60		49		48		55		44		59		578.56		563.31		7

		100000110011001011001001011		29		14		1		6		6		9		2		20		3		60		55		35		43		38		47		60		60		43		657.23		563.31		8

		000000010011001011001001011		29		16		7		9		5		8		2		24		10		59		54		51		44		58		53		40		60		58		651.85		563.31		9

		001000000011001011001001011		29		5		5		4		12		13		3		17		7		59		37		60		36		47		48		39		58		48		673.86		563.31		10

		Popsize 8 Run 1

		config		schedule

		011001001011001000111001111		5		20		21		2		22		1		14		3		1		38		56		58		49		52		54		58		34		48		401.62		401.62		0

		000000010011001000111001111		16		4		27		17		4		8		4		28		9		59		45		58		59		37		58		47		60		58		342.66		342.66		1

		100000000011001000111001111		26		3		6		1		10		5		20		4		2		60		38		47		39		56		40		55		58		54		321.61		321.61		2

		000000010011001000111001111		15		11		9		5		12		12		8		24		2		58		48		53		37		49		58		49		60		55		388.68		321.61		3

		000001100011001000111001111		20		22		11		10		9		6		19		20		4		59		59		55		57		41		60		60		56		52		387.75		321.61		4

		000000000011001000111001111		7		10		19		20		3		22		3		6		13		48		44		54		55		49		57		58		58		47		354.19		321.61		5

		000000000011001000111001111		20		17		18		2		13		2		3		6		20		52		51		50		43		55		32		34		56		50		302.48		302.48		6

		001100000011001000111001111		6		2		20		10		15		12		5		1		1		44		40		60		60		45		56		40		44		58		338.37		302.48		7

		000001000011001000111001111		12		17		3		4		1		14		3		22		2		44		55		51		53		39		60		51		59		39		405.41		302.48		8

		000000000011001000111001111		3		6		2		12		9		22		13		13		1		54		42		33		56		43		55		50		43		43		401.89		302.48		9

		000000001011001000111001111		12		27		2		16		8		1		23		1		9		43		59		38		52		44		49		54		42		60		508.15		302.48		10

		Pcross 0.4 Run 1

		config		schedule

		001000001001111001000011001		9		23		22		25		9		7		18		8		19		47		60		56		58		57		57		50		57		56		722.63		722.64

		000000000001111001000011001		8		9		5		8		13		2		9		17		16		43		55		56		53		58		34		39		52		46		935.56		722.65

		000000000001111001000011001		3		27		4		12		20		10		27		19		14		46		59		37		50		50		51		57		59		55		822.22		722.66

		000000000001111001000011001		14		16		11		5		3		20		7		7		25		54		58		41		37		35		52		43		43		55		687.35		722.67

		000000000001111001000011001		3		17		13		19		10		15		13		1		4		44		51		54		51		48		49		52		53		48		785.66		722.68

		100000000001111001000011001		17		15		9		25		1		18		26		14		4		60		55		40		57		46		49		57		44		57		948.76		722.69

		000000000001111001000011001		13		26		12		4		17		7		6		1		2		47		58		42		59		53		57		45		52		44		849.64		722.7

		001000000001111001000011001		5		19		21		6		14		2		9		13		23		49		53		60		59		48		46		44		46		56		711.91		711.92

		000010000001111001000011001		4		3		5		10		4		17		11		17		2		38		48		50		43		60		55		54		54		49		941.65		711.93

		000000000001111001000011001		1		17		20		10		6		1		14		26		1		49		58		54		58		41		49		49		58		38		724.57		711.94

		000000001001111001000011001		21		9		23		25		22		8		15		5		7		58		57		53		57		56		38		58		56		60		805.85		711.95

		Pcross 0.8 Run 1

		config		schedule

		000000011111111001011011011		10		13		6		14		1		8		1		21		12		55		48		43		46		43		50		43		51		59		729.49		729.49		0

		010010000111111001011011011		21		30		5		2		25		1		23		20		6		57		60		41		35		60		40		54		54		51		639.94		639.94		1

		000000000111111001011011011		15		5		4		10		6		12		5		18		8		48		51		40		49		44		48		39		53		38		677.77		639.94		2

		000000000111111001011011011		23		1		16		1		15		19		5		8		14		57		58		54		59		48		55		56		55		44		765.32		639.94		3

		000001000111111001011011011		10		2		2		6		11		20		6		2		11		47		51		48		49		54		60		53		39		57		644.5		639.94		4

		000000000111111001011011011		3		14		14		10		7		13		3		1		16		52		58		53		59		53		43		59		59		59		737.41		639.94		5

		000000000111111001011011011		7		2		9		10		14		14		13		14		18		46		38		53		47		58		53		59		47		58		513.39		513.39		6

		000000000111111001011011011		1		15		10		14		16		5		19		7		8		57		51		58		57		55		38		57		50		46		688.33		513.39		7

		000000000111111001011011011		17		22		17		17		8		11		4		4		12		50		54		54		59		50		46		41		50		59		785.77		513.39		8

		000000100111111001011011011		1		14		9		2		4		5		21		6		9		41		54		46		39		52		46		60		50		49		769.06		513.39		9

		000000000111111001011011011		6		11		3		6		3		10		20		1		4		41		49		46		41		50		51		55		37		55		632.42		513.39		10
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Input Step:
 - Network data associated with a feasible
    SIMCONS solution: (x,y,z)
- Time varying O-D demand


Simulation Step:
 - Simulate the movement and behavior of 
    individual vehicle in the network obtained
    from the input module during time [0, T] 


Output Step:
 - Total travel time: F(x,y,z)
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