
Supported by the MINECO (MICINN) Spain, under contract TIN2011-24384 

 The Emergency Department (ED) is the one of the key components of the 

healthcare system. The efficiency and Quality of Service (QoS) in  

     ED has big influence to the whole healthcare system.  

 

  Provide quantitative reference to promotion decision-making. 

 

 Provide a platform to study healthcare system related problems. 
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Objective Contributions 

 Efficiently investigate and improve the healthcare system with the support of High 

Performance Computing (HPC). 

  

 Find the underlying problem of the healthcare system fast and accurately. 

 

 Provide simulation based statistically reliable results to answer the questions 

during the process of decision making for the management of ED. 

 

 Developed one simulator which included all zones of Emergency Departments 

(EDs). The simulator can simulate different EDs by tuning process. With the 

support of HPC, the statistically reliable results can be got in an acceptable period 

of time. 

 

 The way to optimize the configuration (the optimal, the sub-optimal …) of ED 

resources with multiple constraints. 

Motivation 

 

 

 

 

 

 

 

 The EDs is a complex system. With the increasing number of arrival patients, it 

becomes more and more complex. The functionality of ED is almost impossible 

to model directly. 

 

 The Agent-Based Modeling and Simulation (ABMS) is a bottom-up approach, the 

functional behavior of the system can be reflected by executing the model. 

 

 The agents are modeled by using Finite State Machine (FSM), which is described 

by a set of states indicated by the value of their state variables. 

Approach - ABMS 

 

  

The model 

 The simulator of the whole ED has been implemented by using Netlogo. The latest 

version (Version 2.0) of our simulator considered the following agents: patient, 

admission staff, triage nurse, nurse, doctor, auxiliary, carebox, laboratory test, 

internal test, external test, hospital ward and ambulance. 

 

 

 

 

 

 

 

 

 

 

 

 All the agents are configurable, the users can verify their proposed decisions for 

ED before actual deployment through simulation. 

 

 The tuning results can get rid of differences between EDs. 

The simulator 
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LOS  => the patient’s length of stay in the carebox.  

age   => the age of the patient.  

level => the acuity level of the patient.  

ToT   => the type of test and (or) diagnose. 

Patients’ Evolution in ED 

 The state of the agents is represented by the 

value of their state variables.  

 The values of the state variables are 

changed by interaction or time elapse. 

 When make some decisions to solve some problems. It is better to know the 

expected results of the decisions before the actual execution. 

 

 Image that, when plan to add more carebox to solve the overcrowd problem, 

change the configuration of doctor, nurse …, deal with the suddenly increasing 

arrival patients. It is difficult to make decision without reliable reference. 

 

 Following is four demo “Question – Answer” references in area A of one ED. 

Demo Applications 

J -> Junior  S -> Senior 

J -> Junior  S -> Senior Level 1: 3.5%; Level 2: 17%; Level 3: 79.6% 

Agent(Patient):
Variables:
    acuity level

    age

    body condition

    location

    …

   

State transition when interact with other 

agents or with time elapsing

Interacting
State variables 

changed

State 

transition
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