
 

  

Logistics Lab. POSTECH 

SITE Manual 

Smart Intersection for Traffic Efficiency User Guideline 

Logistics Laboratory, Industrial and Management Engineering, POSTECH 

(http://logistics.postech.ac.kr) 

Contact: Seungyeop Lee (sylee1509@postech.ac.kr) 

Latest version: 2022-03-10 

 



1 

 

Contents 

1. Network Modeling ................................................................................................................................................................ 2 

1.1. Road number ............................................................................................................................................... 2 

1.1.1. Default settings ................................................................................................................................... 3 

1.1. Lane number ................................................................................................................................................ 4 

1.2. Connections ................................................................................................................................................. 5 

2. Demand modeling ................................................................................................................................................................. 7 

2.1. Arrival rate ................................................................................................................................................... 7 

2.2. Turning ratio ................................................................................................................................................ 8 

2.3. Vehicle types ............................................................................................................................................... 9 

3. Simulation configuration .................................................................................................................................................. 10 

3.1. Phase sequences ...................................................................................................................................... 10 

3.2. Method ....................................................................................................................................................... 11 

3.2.1. Guideline .......................................................................................................................................... 11 

3.2.2. Optimizer .......................................................................................................................................... 12 

4. Results .................................................................................................................................................................................. 14 

4.1. Configurations ......................................................................................................................................... 14 

4.2. Best traffic light ....................................................................................................................................... 15 

 

  



2 

 

1. Network Modeling 

1.1. Road number 

 

Select the number of roads at the target intersection. As of 2021.12.30, only for 3-, 4-, and 5-legged 

intersections are available.  

 

 

 

The shape of the intersections is fixed with equal angles as follows. 

 

 
 

three-legged four-legged five-legged 
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1.1.1. Default settings 

 

If needed, you can choose a default setting. The default network consists of 4-legged intersection, 4 

lanes round trip at each road that the leftmost lane is allowed to go straight and turn left and the rightmost 

lane is allowed to go straight and turn right. By clicking “Use Default Network”, all network settings – 

the number of roads, the number of lanes, and the connections - are configured automatically. 

 

 

 

A way to fine-tune the settings from the default network is described in section “1.1. Lane number” and 

“1.2. Connections.” 
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1.1. Lane number 

 

If you don’t want the default setting or modify the default setting, you can fill the number of lanes in 

the input tables below. The “IN” means the number of lanes in the direction entering the intersection 

for each road, and the “OUT” means the number of lanes in the direction coming out the intersection. 

In the below figure, direction “IN” is colored with blue and direction “OUT” is colored with red. The 

number of lanes can be from 1 to 7. After entering values, you can go next step by clicking the 

“NEXT” button. 
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1.2. Connections 

 

You can configure connections between lanes now. For each lane, you can determine which lane in the 

other roads can be connected. The road indexing at 12 o’clock is number 1, followed by 2, 3, 4, 5 in the 

clockwise order. The lane indexing is determined from number 1 in the order closest to the center line 

as shown in the figure below. That is, the rightmost lane has the largest index and the leftmost lane has 

the smallest index. The lane indices are divided into two groups: forward lanes and backward lanes. 

Indices of forward lanes and backward lanes are colored with blue and red in the figure below, 

respectively. Vehicles can follow the described connection from starting lane of starting road to ending 

lane of ending road. If connection is not defined, vehicles cannot travel the road network as you want.  
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By clicking the “Add” button, you can add an additional connection. Fill the index of starting road in 

the “Road” blank and the index of staring lane in the “Lane” blank on “From” class. Fill the index of 

ending road in the “Road” blank and the index of ending lane in the “Lane” blank on “To” class. You 

can specify the U-turn that the starting road and the ending road is same. For example, you can define 

a connection from lane 1 (forward direction) of road 1 to lane 1 (backward direction) of road 1.  

 

 

 

By clicking the “Delete” button, you can delete the defined connection. After entering all connections, 

please check once again whether you have written all the desired connections. If so, complete the 

network building and go next page by clicking “Complete Network” button. It takes some time to build 

the network.  
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2. Demand modeling 

2.1. Arrival rate 

 

Enter how many vehicles you want to generate per hour for each road, which becomes an arrival rate 

of Poisson process. For each second, vehicle is generated with the probability (the number of vehicles 

entered) / 3600. For example, if you enter 600 in the blank, an average of 600 vehicles are created per 

hour, which means there is a chance of 0.167 per second. By clicking “Next” button, go to the next step. 

 

 

 
 

three-legged four-legged five-legged 
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2.2. Turning ratio 

 

Enter the percentage unit of which “To” road vehicles on each “From” road will head for. In the case of 

a four-way intersection, you can think of it as going straight, turning left, turning right, and U-turn. The 

case from Road 1 to Road 1 means a U-turn. If you enter 33 in the blank with the row name From 2 and 

the column name To 3, it means that 33% of the vehicles generated on the Road 2 proceed to the Road 

3. Adjust so that the sum of the probabilities for each road is 100. Please refer to the figure below. By 

clicking “Next” button, go to the next step. 
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2.3. Vehicle types 

 

The user needs to define at least one vehicle type. For each vehicle type, “id”, “vClass”, and “probability” 

are required fields. By specifying attribute of the vehicle type, the user can test customized vehicles 

free. By clicking “Add” button in each table, the attribute of the vehicle type is added. By clicking 

“Delete” button in each row, the attribute is removed. By clicking “Add new vehicle type”, new table 

addressing new vehicle type is generated. There are some details for attributes: 

- “id” can be any name as the user want but all should be different. 

- “vClass” is referred to this link and should be one of them in the link: 

 https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html 

- Sum of “probability” of all vehicles must be 1. 

- Additional attributes are referred to this link: 

 https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.h

tml#available_vtype_attributes 

- If additional attributes are not defined, default value of the “vClass” is applied. 

 

By clicking “Complete Demand”, complete to model demand and go to next page. 

 

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#available_vtype_attributes
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#available_vtype_attributes
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3. Simulation configuration 

3.1. Phase sequences 

 

Now, you can see phase sequences as a guideline for the intersection. For three-legged and five-legged 

intersections, in general, there is only one phase sequence available because of the pedestrians. You 

should choose the phase sequence in these cases. On the other hand, for four-legged intersection, there 

are 9 phase sequences suggested by Korean National Policy Agency. In this case, you can choose phase 

sequences which you want to test at least one.  
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3.2. Method 

 

There are two methodology to find out the phase duration: Guideline and SITE Optimizer. For Guideline, 

we cannot consider any constraints like minimum phase duration, maximum phase duration, pedestrian, 

and maximum cycle length. But for SITE Optimizer, we can consider it. Please see 3.2.1. and 3.2.2 for 

details.  

 

3.2.1. Guideline 

 

If you want to use Guideline phase durations suggested by Korean National Policy Agency, then choose 

a Guideline in the figure below. The phase durations are based on Webster’s method. By selecting 

Guideline, you can configure warm-up time, running time, and replication of the simulation. Warm-up 

time means not considering the data up to the specified warm-up time until a stable state is reached 

when running the simulation, running time means the time when the simulation ends. Replication means 

how many times to repeat the stochastic simulation for same setting with different seeds. The default 

settings are already set, so modify them if you need. In addition, there is another setting for duration of 

yellow phase. SITE provides a fixed and equal duration for all yellow phases. 
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3.2.2. Optimizer 

 

If you want to use Optimizer phase durations proposed by SITE, then choose an Optimizer box. 

Compared to Guideline, constraints – minimum phase duration, maximum cycle length, and minimum 

length of each pedestrian signal – should be specified for Optimizer as the figure below. The minimum 

phase duration and maximum cycle length are trivial, but the last one is somewhat complicated. For 

example, in the figure below, if the minimum length of pedestrian signal is 15 for the five-legged 

intersection, the phases affected by the pedestrian signal (in this case, only the second phase) should 

have duration greater than or equal to 15 seconds. 
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By clicking “RUN SIMULATION”, you can get results. It takes long time to get results according to 

the replication and the number of phase sequences selected. In particular, using Optimizer may take 

tens of minutes. You can check whether the simulation is running in the browser window as shown in 

the figure below. 
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4. Results 

4.1. Configurations 

 

The settings specified in the previous simulation configuration page are described. For example, in the 

left figure below, the user chooses Optimizer, selects six phase sequences, 600 warm-up time, 1800 

running time, 1 replication, and 3 second yellow duration. In the right figure below, the user chooses 

Optimizer, selects six phase sequences, 600 warm-up time, 1800 running time, 1 replication, 3 second 

yellow duration, 5 minimum green phase duration, 180 maximum cycle length, and 15 seconds 

minimum length for every pedestrian signal. 

  

 

 

 

Guideline SITE Optimizer 
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4.2. Best traffic light 

 

Among the selected phase sequences, two methods output the phase sequence with the least average 

travel time as the Best Traffic Light. Including the average travel time, average delayed time and average 

stop count. The resulting cycle time is reported with predefined yellow duration between two 

consecutive phases. In the figure below, the result of Optimizer is worse than Guideline because the 

Guideline does not have any constraints. 

 

 

  
Guideline SITE Optimizer 
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