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https://www.mathworks.com/help/robotics/examples/exchange-data-with-ros-publishers-and-subscribers.html
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o 

𝐿 =  𝑑 ∗ (𝑛 + 1) + 𝑙 ∗ 𝑛 → 𝑛 =  
(𝐿 − 𝑑)

(𝑙 + 𝑑)
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http://wiki.ros.org/navigation/Tutorials/RobotSetup
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



https://answers.ros.org/question/255102/tf2-warning-when-setting-a-goal/
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


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• 

https://link.springer.com/chapter/10.1007/978-3-319-62533-1_5
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𝑑 =  √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2

𝑣 =  
𝑑

(𝑡2−𝑡1)



https://cuentos-cuanticos.com/2012/05/08/modelando-la-incertidumbre/#more-3057
https://cuentos-cuanticos.com/2012/05/08/modelando-la-incertidumbre/#more-3057
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

http://wiki.ros.org/global_planner
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𝑟 =  
𝑙

2
+ 𝑖

𝐶 =  
2𝜋𝑟

2
 →  𝜋𝑟
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𝑎 = (𝑑 ∗ (𝑛 + 1)) − ((𝑖 ∗ 2) ∗ 𝑛)

𝑏 = 𝐶 ∗ 𝑛

𝐷 = 𝑎 + 𝑏

𝑇 =  
𝐷

𝑣

 



 

 33  

 

 

• 

• 

d b _clien t .p y

gu i.p yload _p ath .p yob stacles_ut il.p y

resu lt s_u t il.p y

save_p ath .p y

simu la t ion_u t il.p y

load_path 

node

save_path 

node

ros_server

node
rqt_reconfiguration

node

map_server

node



 

 34  

 

• 

• 

• 

• 

• 

• 

• 

• 

• 



 

 35  

 



 

 36  

 

• 

• 

• 

• 
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<?xml version="1.0" encoding="UTF-8"?> 

<launch> 

  <rosparam file="$(find control)/config/control.yaml" command="load"/> 

  <node name="controller_spawner" pkg="controller_manager" type="spawner" 

respawn="false" output="screen" ns="/vehicle" args="joint_state_controller 

mobile_base_controller"/> 

  <node name="robot_state_publisher" pkg="robot_state_publisher" 

type="state_publisher" respawn="false" output="screen"> 

    <param name="robot_description" command="$(find xacro)/xacro.py '$(find 

description)/urdf/vehicle.xacro'"/> 

    <remap from="/joint_states" to="/vehicle/joint_states" /> 

  </node> 

</launch> 

 

<?xml version="1.0"?> 

<launch> 

  <param name="robot_description" command="$(find xacro)/xacro.py '$(find 

description)/urdf/vehicle.xacro'"/> 

  <node name="joint_state_publisher" pkg="joint_state_publisher" 

type="joint_state_publisher"> 

    <param name="use_gui" value="False"/> 

  </node> 

  <node name="robot_state_publisher" pkg="robot_state_publisher" 

type="state_publisher"/> 

  <node name="rviz" pkg="rviz" type="rviz" args="-d $(find 

description)/rviz/amcl.rviz"/> 

 

</launch> 

 

 

 

 

 

 

 

https://github.com/abiantorres/autonomous-vehicles-system-simulation
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<?xml version="1.0"?> 

<launch> 

  <param name="robot_description" command="$(find xacro)/xacro.py '$(find 

description)/urdf/vehicle.xacro'"/> 

  <node name="joint_state_publisher" pkg="joint_state_publisher" 

type="joint_state_publisher"> 

    <param name="use_gui" value="False"/> 

  </node> 

  <node name="robot_state_publisher" pkg="robot_state_publisher" 

type="state_publisher"/> 

  <node name="rviz" pkg="rviz" type="rviz" args="-d $(find 

description)/rviz/mapping.rviz"/> 

</launch> 

 

<?xml version="1.0" encoding="UTF-8"?> 

<launch> 

  <arg name="world" default="empty"/> 

  <arg name="paused" default="false"/> 

  <arg name="use_sim_time" default="true"/> 

  <arg name="gui" default="true"/> 

  <arg name="headless" default="false"/> 

  <arg name="debug" default="false"/> 

  <arg name="x" default="0"/> 

  <arg name="y" default="0"/> 

  <arg name="z" default="0"/> 

  <arg name="roll" default="0"/> 

  <arg name="pitch" default="0"/> 

  <arg name="yaw" default="0"/> 

  <arg name="world_file" default="$(find 

gazebo_simulation)/world/complete_hotel.sdf"/> 

  <arg name="robot_file" default="vehicle.xacro"/> 

  <param name="world_file" value="$(arg world_file)"/> 

  <param name="robot_file" value="$(arg robot_file)"/> 

  <include file="$(find gazebo_ros)/launch/empty_world.launch"> 

    <arg name="world_name" value="$(arg world_file)"/> 

    <arg name="paused" value="$(arg paused)"/> 

    <arg name="use_sim_time" value="$(arg use_sim_time)"/> 

    <arg name="gui" value="$(arg gui)"/> 

    <arg name="headless" value="$(arg headless)"/> 

    <arg name="debug" value="$(arg debug)"/> 

  </include> 

  <param name="robot_description" command="$(find xacro)/xacro.py '$(find 

description)/urdf/$(arg robot_file)'"/> 

  <node name="spawn" pkg="gazebo_ros" type="spawn_model" output="screen" args="-

urdf -param robot_description -x $(arg x) -y $(arg y) -z $(arg z) -R $(arg roll) 

-P $(arg pitch) -Y $(arg yaw) -model vehicle"/> 

</launch> 
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<?xml version="1.0"?> 

<launch> 

  <master auto="start"/> 

  <arg name="map_file" default="hotel_map.yaml"/> 

  <param name="map_file" value="$(arg map_file)"/> 

  <node name="map_server" pkg="map_server" type="map_server" args="$(arg 

map_file)" /> 

  <node pkg="tf" type="static_transform_publisher" name="map_odom_broadcaster" 

args="0 0 0 0 0 0 map odom 100"/> 

  <node pkg="amcl" type="amcl" name="amcl" output="screen"> 

    <!--remap from="scan" to="vehicle/laser/scan"/> 

    <param name="odom_frame_id" value="odom"/> 

    <param name="odom_model_type" value="diff-corrected"/> 

    <param name="base_frame_id" value="base_link"/> 

    <param name="update_min_d" value="0.5"/> 

    <param name="update_min_a" value="1.0"/--> 

    <rosparam file="$(find navigation)/config/amcl.yaml" command="load" /> 

  </node> 

  <node pkg="rosservice" type="rosservice" name="global_loc" args="call --wait 

/global_localization"/> 

  <node pkg="move_base" type="move_base" respawn="false" name="move_base" 

output="screen"> 

    <rosparam file="$(find navigation)/config/costmap_common.yaml" 

command="load" ns="global_costmap" /> 

    <rosparam file="$(find navigation)/config/costmap_common.yaml" 

command="load" ns="local_costmap" /> 

    <rosparam file="$(find navigation)/config/local_costmap.yaml" command="load" 

/> 

    <rosparam file="$(find navigation)/config/global_costmap.yaml" 

command="load" /> 

    <rosparam file="$(find navigation)/config/dwa_local_planner.yaml" 

command="load" /> 

    <rosparam file="$(find navigation)/config/teb_local_planner.yaml" 

command="load" /> 

    <rosparam file="$(find navigation)/config/trayectory_local_planner.yaml" 

command="load" /> 

    <rosparam file="$(find navigation)/config/global_planner.yaml" 

command="load" /> 

    <rosparam file="$(find navigation)/config/nav_fn_global_planner.yaml" 

command="load" /> 

    <rosparam file="$(find navigation)/config/move_base.yaml" command="load" /> 

    <remap from="cmd_vel" to="cmd_vel"/> 

    <remap from="odom" to="odom"/> 

    <remap from="scan" to="vehicle/laser/scan"/> 

  </node> 

</launch> 
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<?xml version="1.0"?> 

<launch> 

  <master auto="start"/> 

  <param name="/use_sim_time" value="true"/> 

  <node pkg="gmapping" name="slam_gmapping" type="slam_gmapping" 

output="screen"> 

    <param name="delta" value="0.01"/> 

    <param name="xmin" value="-20"/> 

    <param name="xmax" value="20"/> 

    <param name="ymin" value="-20"/> 

    <param name="ymax" value="20"/> 

    <remap from="scan" to="vehicle/laser/scan"/> 

    <param name="base_frame" value="base_link" /> 

    <param name="linearUpdate" value="0.5"/> 

    <param name="angularUpdate" value="0.436"/> 

    <param name="temporalUpdate" value="-1.0"/> 

    <param name="resampleThreshold" value="0.5"/> 

    <param name="particles" value="80"/> 

  </node> 

</launch> 

 

<?xml version="1.0"?> 

<launch> 

  <!-- turtlebot_teleop_key already has its own built in velocity smoother --> 

  <node pkg="turtlebot_teleop" type="turtlebot_teleop_key" 

name="turtlebot_teleop_keyboard"  output="screen"> 

    <param name="scale_linear" value="0.5" type="double"/> 

    <param name="scale_angular" value="1.5" type="double"/> 

    <remap from="turtlebot_teleop_keyboard/cmd_vel" to="cmd_vel"/> 

  </node> 

</launch> 

 

<?xml version="1.0"?> 

<launch> 

  <env name="ROSCONSOLE_FORMAT" 

value="[${severity}][${thread}][${node}/${function}:${line}]: ${message}"/> 

  <arg name="plan_file" default="path.bag"/> 

  <param name="plan_file" value="$(arg plan_file)" /> 

 <arg name="n_iterations" default="2"/> 

  <param name="n_iterations" value="$(arg n_iterations)" /> 

 <arg name="distance_between_obstacles" default="3.0"/> 

  <param name="distance_between_obstacles" value="$(arg 

distance_between_obstacles)" /> 

  <arg name="robot_radius" default="0.8"/> 

  <param name="robot_radius" value="$(arg robot_radius)" /> 

  <arg name="max_robot_speed" default="0.8"/> 

  <param name="max_robot_speed" value="$(arg max_robot_speed)" /> 

  <arg name="obstacle_length" default="0.5"/> 

  <param name="obstacle_length" value="$(arg obstacle_length)" /> 

  <arg name="max_obstacle_shiftment" default="0.1"/> 

  <param name="max_obstacle_shiftment" value="$(arg max_obstacle_shiftment)" /> 
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  <arg name="timeout_factor" default="10"/> 

  <param name="timeout_factor" value="$(arg timeout_factor)" /> 

  <node pkg="path_utilities" type="load_path.py" name="load_path" 

output="screen"> 

    <param name="goal_frame_id" value="map"/> 

    <param name="plan_file" value="$(arg plan_file)" /> 

    <param name="n_iterations" value="$(arg n_iterations)" /> 

    <param name="obstacle_length" value="$(arg obstacle_length)" /> 

    <param name="robot_radius" value="$(arg robot_radius)" /> 

    <param name="max_robot_speed" value="$(arg max_robot_speed)" /> 

    <param name="timeout_factor" value="$(arg timeout_factor)" /> 

    <param name="max_obstacle_shiftment" value="$(arg max_obstacle_shiftment)" 

/> 

    <param name="distance_between_obstacles" value="$(arg 

distance_between_obstacles)" /> 

  </node> 

</launch> 

 

<?xml version="1.0"?> 

<launch> 

   <env name="ROSCONSOLE_FORMAT" 

value="[${severity}][${thread}][${node}/${function}:${line}]: ${message}"/> 

 <arg name="output_file" default="path.bag"/> 

  <node pkg="path_utilities" type="save_path.py" name="save_path" 

output="screen"> 

    <param name="goal_frame_id" value="map"/> 

    <param name="output_file" value="$(arg output_file)" /> 

  </node> 

</launch> 

 

 

package 

es.ull.autonomous_vehicles_system_simulation.high_level_simulation.simulation; 

 

import java.util.ArrayList; 

 

import 

es.ull.autonomous_vehicles_system_simulation.high_level_simulation.results_struc

tures.ROSResults; 

import es.ull.iis.function.TimeFunction; 

import es.ull.iis.function.TimeFunctionFactory; 

import es.ull.iis.function.TimeFunctionParams; 

import es.ull.iis.simulation.condition.ResourceTypeAcquiredCondition; 

import es.ull.iis.simulation.model.ElementType; 

import es.ull.iis.simulation.model.ResourceType; 

import es.ull.iis.simulation.model.Simulation; 
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import es.ull.iis.simulation.model.SimulationPeriodicCycle; 

import es.ull.iis.simulation.model.SimulationTimeFunction; 

import es.ull.iis.simulation.model.TimeDrivenElementGenerator; 

import es.ull.iis.simulation.model.TimeUnit; 

import es.ull.iis.simulation.model.WorkGroup; 

import es.ull.iis.simulation.model.flow.ActivityFlow; 

import es.ull.iis.simulation.model.flow.DelayFlow; 

import es.ull.iis.simulation.model.flow.ExclusiveChoiceFlow; 

import es.ull.iis.simulation.model.flow.ReleaseResourcesFlow; 

import es.ull.iis.simulation.model.flow.RequestResourcesFlow; 

 

public class WheelChairsSimulation extends Simulation { 

  

 /************* 

  * CONSTANTS * 

  *************/ 

 // Model Events 

 final static String STR_REQ_CHAIR = "Request chair";  

 final static String STR_REQ_JANITOR = "Request janitor"; 

 final static String STR_REL_CHAIR = "Drop chair"; 

 final static String STR_REL_JANITOR = "Drop janitor"; 

 final static String STR_M_APPOINTMENT = "Appointment with manual chair"; 

 final static String STR_A_APPOINTMENT = "Appointment with autonomus 

chair"; 

 final static String STR_M_STAND = "Stand up from a manual chair"; 

 final static String STR_A_STAND = "Stand up from an autonomus chair"; 

  

 // Predefined events times (Random uniform distribution) 

 final private static ElementReplicableTimeFunction T_APPOINTMENT  

  = new 

ElementReplicableTimeFunction(TimeFunctionFactory.getInstance("UniformVariate", 

600, 900)); 

 final private static ElementReplicableTimeFunction T_M_SEAT  

  = new 

ElementReplicableTimeFunction(TimeFunctionFactory.getInstance("UniformVariate", 

60, 180)); 

 final private static ElementReplicableTimeFunction T_A_SEAT  

  = new 

ElementReplicableTimeFunction(TimeFunctionFactory.getInstance("UniformVariate", 

60, 180)); 

 final private static ElementReplicableTimeFunction T_M_STAND  

  = new 

ElementReplicableTimeFunction(TimeFunctionFactory.getInstance("UniformVariate", 

60, 180)); 

 final private static ElementReplicableTimeFunction T_A_STAND  

  = new 

ElementReplicableTimeFunction(TimeFunctionFactory.getInstance("UniformVariate", 

60, 180)); 

  

 // Model elements and sources 

 final static String STR_SECTION = "Segment";  

 public final static String STR_JANITOR = "Janitor";  

 public final static String STR_DOCTOR = "Doctor";  

 final static String STR_PATIENT = "Patient"; 

 public final static String STR_AUTO_CHAIR = "Autonomous Chair";  

 public final static String STR_MANUAL_CHAIR = "Manual Chair";  

 

 // Simulation times (in seconds): 

 /** Simulation start sencond */ 

 //final private static long START_TIME = 0; 

 /** Simulation length: 8 hours (in seconds) */ 
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 //final private static long END_TIME = 28800; 

 /** Last arrival of patients: one hour before simulation end (7h) */  

 //final private static long LAST_ARRIVAL = 25200; 

  

 public final static TimeUnit unit = TimeUnit.SECOND; 

  

 /** End condition for simulation */ 

 final private WheelChairsEndListener END_CONDITION; 

  

 /********************** 

  * SEGMENTS TIME DATA * 

  *********************/ 

 // Instantiate the segments times container that will build from low 

simulation data 

 private static ArrayList<ElementReplicableTimeFunction> segments; 

 

 /*********************** 

  * DEFAULT CONSTRUCTOR * 

  **********************/ 

 public WheelChairsSimulation(Integer id, Integer nJanitors, Integer 

nDoctors, Integer nAutoChairs,  

   Integer nManualChairs, Integer patientsPerArrival, 

Integer minutesBetweenArrivals,  

   Double manualFactor, ROSResults rosResults,  

   Long startTime, Long endTime) { 

  // Set simulation information 

  super(id, "", TimeUnit.SECOND, startTime, endTime); 

  setSegments(rosResults.getElementReplicableTimeFunctions()); 

  // Set the simulation end condition 

  END_CONDITION = new WheelChairsEndListener(); 

  addInfoReceiver(END_CONDITION); 

   

  restartTimeFunctions(); 

  // El paciente es el elemento del modelo 

   

  final ElementType etPatient = new ElementType(this, STR_PATIENT); 

   

  // Los recursos son: Doctores y Silla 

   

  // Bedeles 

  final ResourceType rtJanitor = new ResourceType(this, 

STR_JANITOR); 

  rtJanitor.addGenericResources(nJanitors); 

  // Sillas autónomas 

  final ResourceType rtAChair = new ResourceType(this, 

STR_AUTO_CHAIR); 

  rtAChair.addGenericResources(nAutoChairs); 

  // Sillas manuales 

  final ResourceType rtMChair = new ResourceType(this, 

STR_MANUAL_CHAIR); 

  rtMChair.addGenericResources(nManualChairs); 

  // Doctores 

  final ResourceType rtDoctor = new ResourceType(this, STR_DOCTOR); 

  rtDoctor.addGenericResources(nDoctors); 

   

  //Definición de los flujos de trabajo 

   

  final WorkGroup wgJanitorMChair = new WorkGroup(this, new 

ResourceType[] 

    {rtJanitor, rtMChair}, new int[] {1,1}); 

  final WorkGroup wgJanitor = new WorkGroup(this, rtJanitor, 1); 
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  final WorkGroup wgJanitorAChair = new WorkGroup(this, new 

ResourceType[]  

    {rtJanitor, rtAChair}, new int[] {1,1}); 

  final WorkGroup wgAppointment = new WorkGroup(this, new 

ResourceType[] {rtDoctor} , new int [] {1}); 

 

  // Creamos todos los pasos del proceso 

  final DelayFlow[] actASections = new DelayFlow 

[getSegments().size()]; 

  final DelayFlow[] actASectionsBack = new DelayFlow 

[getSegments().size()]; 

  final DelayFlow[] actMSections = new DelayFlow 

[getSegments().size()]; 

  final DelayFlow[] actMSectionsBack = new DelayFlow 

[getSegments().size()]; 

   

  // Solicitud de recursos: sillas de ruedas y bedeles 

  final RequestResourcesFlow reqChair = new 

RequestResourcesFlow(this, STR_REQ_CHAIR, 1, 2); 

  reqChair.addWorkGroup(0, wgJanitorAChair, T_A_SEAT);         

  reqChair.addWorkGroup(1, wgJanitorMChair, T_M_SEAT); 

  final RequestResourcesFlow reqJanitor = new 

RequestResourcesFlow(this, STR_REQ_JANITOR, 1, 1); 

  reqJanitor.addWorkGroup(wgJanitor); 

   

  // Dejar de usar recursos: sillas de ruedas y bedeles. 

  final ReleaseResourcesFlow relJanitorBeforeAppointment = new 

ReleaseResourcesFlow( 

    this, STR_REL_JANITOR, 1, wgJanitor); 

  final ReleaseResourcesFlow relJanitorAfterSeat = new 

ReleaseResourcesFlow(this, STR_REL_JANITOR, 1, wgJanitor); 

  final ReleaseResourcesFlow relChair = new 

ReleaseResourcesFlow(this, STR_REL_CHAIR, 1); 

   

  // Creamos una actividad de consulta por cada tipo de silla 

  final ActivityFlow actMAppointment = new ActivityFlow(this, 

STR_M_APPOINTMENT); 

  actMAppointment.addWorkGroup(0, wgAppointment, T_APPOINTMENT); 

  final ActivityFlow actAAppointment = new ActivityFlow(this, 

STR_A_APPOINTMENT); 

  actAAppointment.addWorkGroup(0, wgAppointment, T_APPOINTMENT); 

   

  // Creamos los tramos de la ruta que siguen las sillas 

  for (int i = 0; i < getSegments().size(); i++) { 

   // Sillas autónomas 

   // Ruta de ida 

   actASections[i] = new DelayFlow(this, STR_SECTION + i, 

getSegments().get(i)); 

   // Ruta de vuelta 

   actASectionsBack[getSegments().size() - i - 1] = new 

DelayFlow(this, STR_SECTION + 

     " (back)" + (getSegments().size() - i - 

1), getSegments().get(i)); 

   // Sillas manuales 

   // Ruta de ida 

   actMSections[i] = new DelayFlow(this, STR_SECTION + i,  

     new ModifiedFunction(getSegments().get(i), 

manualFactor, 0.0)); 

   // Ruta de vuelta 

   actMSectionsBack[getSegments().size() - i - 1] = new 

DelayFlow(this, STR_SECTION + " (back)" +  



 

 57  

 

     (getSegments().size() - i - 1), new 

ModifiedFunction(getSegments().get(i), manualFactor, 0.0)); 

  } 

   

  // Conectamos los tramos de la ruta que siguen las sillas 

  for (int i = 1; i < getSegments().size(); i++) { 

   actASections[i-1].link(actASections[i]); 

   actASectionsBack[i - 1].link(actASectionsBack[i]); 

   actMSections[i-1].link(actMSections[i]); 

   actMSectionsBack[i - 1].link(actMSectionsBack[i]); 

  } 

 

  final ExclusiveChoiceFlow condFlow0 = new 

ExclusiveChoiceFlow(this); 

   

  // If the chair is automated, release the janitor after being 

seated  

  reqChair.link(condFlow0); 

  condFlow0.link(relJanitorAfterSeat, new 

ResourceTypeAcquiredCondition(rtAChair)).link(actASections[0]); 

  condFlow0.link(actMSections[0]); 

 

   

  actMSections[getSegments().size() - 

1].link(relJanitorBeforeAppointment).link(actMAppointment) 

   .link(reqJanitor).link(actMSectionsBack[0]); 

  actASections[getSegments().size() - 

1].link(actAAppointment).link(actASectionsBack[0]); 

   

  // Creamos una actividad para levantarse de cada tipo de silla 

  final DelayFlow delMStand = new DelayFlow(this, STR_M_STAND, 

T_M_STAND); 

  final ActivityFlow actAStand = new ActivityFlow(this, 

STR_A_STAND); 

   

  // En el caso de las sillas automáticas, requiere un bedel 

  actAStand.addWorkGroup(0, wgJanitor, T_A_STAND); 

  actMSectionsBack[getSegments().size() - 

1].link(delMStand).link(relChair); 

  actASectionsBack[getSegments().size() - 

1].link(actAStand).link(relChair); 

   

  //Horario de llegada de pacientes 

  final SimulationPeriodicCycle arrivalCycle = new 

SimulationPeriodicCycle(unit, 0,  

    new SimulationTimeFunction(unit, 

"ConstantVariate", minutesBetweenArrivals * 60),  

    (int)(getLastArrival(startTime, endTime) / 

(minutesBetweenArrivals * 60))); 

  new TimeDrivenElementGenerator(this, patientsPerArrival, 

etPatient, reqChair, arrivalCycle); 

  addInfoReceiver(END_CONDITION); 

 } 

 

 /*********** 

  * METHODS * 

  **********/ 

  

 /** Set last arrival one hour before the end time. 

  * @param startTime 

  * @param endTime 
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  * @return value in seconds of the last arrival */ 

 private static Long getLastArrival(Long startTime, Long endTime) { 

  return ((endTime - startTime) > 3600) ? (endTime - 3600) : 0; 

 } 

  

 private static void restartTimeFunctions() { 

  T_APPOINTMENT.restart(); 

  T_A_SEAT.restart(); 

  T_M_SEAT.restart(); 

  T_A_STAND.restart(); 

  T_M_STAND.restart(); 

  for (ElementReplicableTimeFunction function : getSegments()) { 

   function.restart(); 

  } 

 } 

  

 public static void resetTimeFunctions() { 

  T_APPOINTMENT.reset(); 

  T_A_SEAT.reset(); 

  T_M_SEAT.reset(); 

  T_A_STAND.reset(); 

  T_M_STAND.reset(); 

  for (ElementReplicableTimeFunction function : getSegments()) { 

   function.reset(); 

  } 

 } 

  

 /******************************** 

  * TIME FUNCTION MODIFIER CLASS * 

  *******************************/ 

  

 private static class ModifiedFunction extends TimeFunction { 

  private double scale; 

  private double offset; 

  private TimeFunction function; 

   

  /** 

   * @param scale 

   * @param offset 

   */ 

  public ModifiedFunction(TimeFunction function, double scale, 

double offset) { 

   this.scale = scale; 

   this.offset = offset; 

   this.function = function; 

  } 

 

  @Override 

  public double getValue(TimeFunctionParams params) { 

   return scale * function.getValue(params) + offset; 

  } 

 

  @Override 

  public void setParameters(Object... params) { 

   // TODO Auto-generated method stub 

    

  } 

   

 } 

  

 /*************** 
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  * GET AND SET * 

  **************/ 

  

 /** @return the segments */ 

 public static ArrayList<ElementReplicableTimeFunction> getSegments() { 

  return segments; 

 } 

 

 

 /** @param segments the segments to set */ 

 public static void setSegments(ArrayList<ElementReplicableTimeFunction> 

segments) { 

  WheelChairsSimulation.segments = segments; 

 } 

 

 

} 
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