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EXECUTIVE SUMMARY 

The following deliverable aims to report the second evaluation of the AUGGMED platform 
carried out in March 2017. The evaluation consists of the performance and subsequent 
feedback of two different scenarios played out in immersive virtual reality. In other deliverables 
(in particular D5.1) we have explained the actual state of the platform development with details 
of the integration of the game engine, virtual reality and mixed reality technologies or training 
tools. 

The document begins with a summary of the planned scenarios, which will aid the 
understanding of further sections. This includes an overview of the Muntaner station 
environment, FGC emergencies management and the introduction of the played scenarios. In 
section 2 we give details about the schedule followed during the pilot, the attendees’ list with 
their corresponding tasks and an overview of the physical FGC rooms where the pilot was 
done. 

After these two sections we describe how each trainee performed in the scenarios. The 
behaviour of the trainee is compared with the expected one and trainee behaviours are 
explained within the corresponding pilot context. Overall, the pilot was carried out without 
incident and the behaviour of the trainees was as expected, which means a success of the 
scenarios planning. 

Sections 4 and 5 collect all the platform feedback about Pilot 2, with the consortium partners’ 
feedback and the transcription of the recorded interviews during the pilot. The general 
feedback is the same from all the participants and partners: the pilot ran as planned, it was an 
interesting experience and the platform showed its potential. On the other hand, we have to 
take into account that the platform is not yet fully developed and it needs some improvements 
such as haptic response or more technological fluidity. 

Regarding the technical areas, section 6 lists the percentage of achieved objectives, which is 
near 100%. Finishing the document is section 7 with the conclusions and recommendations 
for further development. 
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1. PILOT 2 AUGGMED SCENARIOS 

Pilot 2 evaluated the effectiveness of the AUGGMED platform as a training tool in two 
emergency incidents and one vest demonstration. These training scenarios took place in a 
virtual representation of Muntaner underground station, which is part of the FGC rail network 
in Barcelona. The pilot was divided in three different simulations and performed by personnel 
from the rail network provider Ferrocarrils de la Generalitat de Catalunya (FGC) and Sistema 
d’Emergències Mèdiques (SEM) emergency medical first responders. This section of the 
report provides information on the station geometry, the additional functionality provided by 
FSEG, the two end user partners who participated in the evaluation and the storyboards for 
the three scenarios that were included in the pilot. 

 

1.1 Environment: Muntaner Station 

Pilot 2 scenarios took place in a virtual representation of Muntaner station at peak travel 
periods. During peak times the station population can be estimated at 230 travellers at any 
one time.  

The population consists of 120 passengers leaving a train on the central platform and moving 
towards the top lobbies, 70 passengers waiting for the next train arriving on track 2 platform 
and 40 passengers waiting for a train to arrive on track 1 platform. In addition, every three 
minutes a train arrives with another round of 120 passengers or departs each track with the 
waiting passengers, but in the simulation, the trains with the boarding and unboarding 
movement are not shown. 

Figure 1 is a diagram of Muntaner station with train line direction marked in yellow and blue 
and the red point in the figure represents the location of the explosion. In addition, Figure 2 
represents the two top lobbies and Figure 3 is the whole scheme of the station. 

 

 

 

Figure 1. Platforms of Muntaner station. 
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Figure 2.Top lobbies of Muntaner station.  

 

Figure 3. General view of Muntaner station. 

The standard staffing levels in the station are as follows: 

In the station there is always one Station Agent who has overall responsibility for maintaining 
the running of the station on a day-to-day basis. Occasionally there is one Supervisor and two 
Security Guards who move between stations on patrol and sometimes we can find two 
Maintenance Staff. 

The Station Agent and the Station Staff respond to any incident in the first instance. The 
supervisor would take the role of “Intervention head” in the field and command the incident to 
communicate directly with the Integrated Control Centre (CCI, see below) by mobile phone.  

The Station Agent, Supervisor and Security Guard roles were ‘played’ by participants in the 
pilot. 

1.2 Emergencies organisation  

According to Spanish law either the property owner or the rail operator must take responsibility 
for emergency planning to protect public safety. These plans are called self-protection plans. 
Along with the self-protection plans there are also provinces Civil Protection Plans 
(PROCICAT). These civil protection plans are used by the emergency services to define their 
involvement in and response to incidents. All the actuations defined in this document follow 
these two plans.  
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There are four emergency levels according to the self-protection plan at FGC:  

 Emergency level 1 – Without PROCICAT involvement  

Situations with minor disruptions to rail users, which do not require the external intervention from 
emergency services: preventive situation, emergencies forecast or other mass event; anomalies or 
misuse problems without affecting circulation, anomalies with less than three minutes disruption in 
the normal operation.  

 Emergency level 2 – Without PROCICAT involvement  

Situations with serious disruptions for rail users and low external intervention: anomalies with more 
than three minutes disruption in normal operation; minor medical accident that require the 
intervention of a medical team, people trapped in elevators that require fire rescue services, people 
who commit fraud or violence which requires a police attendance.  

 Emergency level 3 – PROCICAT involvement  

Deteriorating of situations of level 2, serious injury but no fatalities: bomb threats, train evacuation, 
collisions or derailments, minor fire, antisocial behavior involving an imminent risk to public safety, 
chemical risk. In PROCICAT plan, the emergency level corresponding is pre-alert or alert, 
depending if all the emergency teams are involved or not.  

 Emergency level 4 – PROCICAT involvement  

Serious emergencies with great significance to the outside, there are multiple injuries or fatalities. 
The PROCICAT emergency level equivalent is Emergency-1 if the emergency occurs at a single 
point of the line, if it occurs at more than one point of the line or a number of victims are of 
exceptional magnitude the PROCICAT emergency level equivalent is Emergency-2.   

Once the emergency level 3 or 4 is activated (which is the case in the scenarios performed in 
this pilot), the relationships between the organizations and personnel who would be part of the 
emergency are implemented as shown in Figure 4 and detailed below. 
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Figure 4. Organisation scheme. 

CCI: Integrated Control Centre: The Integrated Control Centre (Figure 3) controls all the 
operations of FGC. It is composed of three departments: Client Information Centre (CIC), 
Centralised Traffic Control (CTC) and Station Supervision Centre (CSE). 

 

Figure 5. Integrated Control Centre 

CIC: Client Information Centre: Centralises the interactive information tasks. Is in charge of 
the loudspeaker system of the stations and the client information system. 

CTC: Centralised Traffic Control: They have a common vision of the line with all the itineraries 
and the trains stopped and circulating. Is in charge of the regulation of the train circulations. 



   

 

 

Grant Agreement # 653590 AUGGMED – WYP – D6.2.2 Page 10 of 63 

 

CSE: Station Supervision Centre: Coordinates the station personnel and station installations, 
they are in charge of attending the remote control of the installations and tunnels, and they 
are in contact with station agents. 

Emergency Head: Ultimately responsible of the operations developed during an emergency. 

Head Room: leads the CCI operations. 

On-call production Head: Is in response of the decisions that are out of normality and require 
external resources in an emergency.  

Crisis Committee: Depending on the level of the emergency, this committee will compose the 
Emergency Head, which involves other areas of FGC.  

Intervention Head: Assesses and coordinates the internal FGC teams of emergency from the 
field. He is the receptor of the external aid and is in charge of giving the information and 
documentation required by the emergency teams. Moreover, he is the communication of the 
Integrated Control Centre and the Emergency Head with the field.  

Intervention Teams: They detect the emergency and alert the Integrated Control Centre. Later 
they will be under the orders of the Emergency Head. 

Support Teams: They detect the emergency and alert the Integrated Control Centre. Later 
they will be under the orders of the Emergency Head. 

Emergencies Coordination Centre of Catalonia (CECAT): Is the centre who coordinates the 
emergency management of the different intervention teams but also the services provided by 
the implicated public administrations.  

Advanced Control Centre (CCA): Sent by the CECAT, is in charge of the operative 
coordination in situ of all the intervention teams through the communication with their 
responsible and the CECAT. They will be located in a save location in field which will allow 
the communication with the teams.   

External Aid Teams: Firefighters, Medical Emergency System, Security teams. 

Specifically, pilot 2 was performed on the one hand in Scenario 1 by staff from FGC acting as 
trainees (Intervention Head, Station Agent, Security guards) and staff acting as trainers 
playing the role of the FGC Integrated Control Centre. On the other hand, Scenario 2 will 
include staff from SEM (Doctor, Nurse and Driver) playing as trainees and the Advanced 
Control Centre acting as a trainer. 

Players could ask the trainer any questions and the trainer gave back information that might 
need to go to either FGC or an external aid and an appropriate response back to the player.  

1.3 Scenarios storyboard 

Now that the Muntaner Station environment and the emergencies management have been 
explained we can introduce the scenarios that the different trainees performed and are 
detailed in section 3 of this document. 

The training is divided in two main scenarios: one is carried out by FGC personnel and consists 
of determining whether an object is suspicious or left luggage and the other is carried out by 
SEM personnel and consists of doing a triage after a bomb explosion. After performing the 
training scenarios the same personnel that carried out the training sessions tested the haptic 
vest in a third scenario. 
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In both Scenario 1 and Scenario 2 the trainer has two roles: to lead the scenario explaining 
the Information to the trainee, and to guide the trainee during the emergency. The trainer 
assesses the performance of the trainees and the scenario using an Evaluation form. 

1.3.1 Scenario 1 – FGC: Left luggage or suspicious object 

On March 7 the platform was tested by FGC staff and the scenarios involved either a 
suspicious object or an item of lost property. The scenarios from 1.1 to 1.5 detailed in section 
3 compose this scenario.  

The objective for the station staff was to maintain normal commuter services and follow the 
appropriate protocols. They had to decide whether to evacuate the station and close down the 
rail network depending on the object being identified as lost property or a suspicious object. 
As a guideline, the following summarizes the three different protocols the staff have to follow 
through the different scenarios. 

 Assessment protocol for suspicious objects: 

Observations about the object to be done 
without touching or manipulating: 

- Are wires observed?  

- Is there a smell or presence of oil? 

- Is there any noise or sound perceived? 

- Is there any smell of manure? 

Observations about the place where the 
object is found: 

- Is it hidden in the station? 

- Is it placed inside the tracks? 

- Is it hidden in a train? 

- Is it placed in technical installations? 

 Standards for lost property management: 

- The agent will take the object 

- Go to the office to take a sealable bag to put 
the object inside 

- Fill in a delivery note 

- Send the first paper to the General 
Customer Centre 

- Send the object on the first possible train to 
Plaça Catalunya Station

 Evacuation procedure 

Station agent and intervention head: 

- They put on a reflective vest 

- They pick up a flash light 

- They have to check that the loudspeaker is 
heard correctly 

- They have to check that the ticket barriers 
are open 

- They check that the escalators and 
elevators are out of order 

- They start the evacuation of the station 
starting at one end of the platform 

- Evacuate first to people without mobility 
difficulties 

- Finally check that there are nobody into the 
station 

Security guards: 

- They arrive at the station and stay into the 
lobby to prevent the entry of people, and 
informing them about the event.

1.3.2 Scenario 2 – SEM: Bomb explosion 

On March 8 the AUGGMED platform was tested by SEM staff and the scenarios involved the 
explosion of a bomb. These scenarios had slight differences to affect the performance of the 
trainees. The main task has been to apply the START triage methodology. 

The objective for the teams was to act as in a real-life situation so we could evaluate the 
START triage, the communication among the avatars, the communications with Control 
Centre, and the decision-making to assess the immersion of the trainees compared to a real-
life situation. 
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1.3.3 Scenario 3 – UPM: Vest Demo 

The Vest Demonstration used Scenarios 1 and 2 described above with slight modifications to 
test the haptic functionalities in the virtual environment. 

The main objective was to test the vest and make an initial assessment by AUGGMED 
trainees who are the potential users. Therefore, the same assessment was carried out with 
and without the vest to make a comparison.  

- Scenario 3.1b for FGC trainees: On March 7 the AUGGMED platform was tested by FGC 
staff and the scenario involved either a suspicious object or an item of lost property which was 
not suspicious. Moreover, there is a fire on the railway tracks. 

- Scenario 3.2b for SEM trainees: On March 8 the AUGGMED platform was tested by SEM 
staff and the scenario involved the explosion of a bomb. Moreover, there is a fire located in 
the middle platform. 

The objective of this third scenario is to receive end user feedback about the vest. Trainees 
were asked to explore the terrain in a similar way as they did in the previous simulation: in this 
exploration, the intention was to improve realism with the addition of heat and vibration 
provided by the vest. 

Original scenarios for Pilot 2 do not include a fire simulation. However, scenarios for testing 

the vest do include a fire1 in order to test all vest functionalities, including thermal feedback. 

Finally, with this aim of doing a critical comparative evaluation regarding the immersion 
produced by the virtual reality and the added value of the interaction with the haptic device, it 
is expected to obtain some guidelines to improve the vest in such manner to approach a virtual 
training as much as possible to a real situation. 

  

                                                 

1 It must be noted that the “fire” in these test scenarios was not based on a numerical simulation or any 

realistic fire model; it was merely a symbolic representation of a fire to accompany the thermal feedback 
of the vest. 
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2. PILOT 2 ORGANISATION 

The Pilot 2 took place in the FGC headquarters at Vergós 44, Barcelona during March 6th, 7th 
and 8th. The schedule is shown below.  

Monday 6th March 

09:00 – 9:30 Welcome with refreshments  

09:30 – 10:00 AUGGMED Overview / Platform Overview BMT/UOB 

10:00 – 13:00 Pilot installation  

13:00 – 14:30 Lunch  

14:30 – 19:30 Pilot installation  

Wednesday 7th March 

09:00 – 10:00 AUGGMED and platform Overview  BMT 

10:00 – 12:30 Platform training session / Free play SHU/UOB 

12:30 – 13:30 PLATFORM PILOT Scenarios SEM 

13:30 – 14:30 Lunch  

14:30 – 16:00 PLATFORM PILOT Scenarios SEM 

16:00 – 16:30 Haptic Vest Demo UPM 

16:30 – 17:00 Individual interviews SEM 

17:00 – 17:30 Briefing  

The overall organisation of these activities was distributed mainly between two spaces, which 
are shown in Figure 6. The big room called “Sala Catalunya” has meeting tables and one big 
screen. This was the meeting room at the beginning and the end of the three days but also 
the room where the trainer with the trainer computer performed the different scenarios and the 
observers saw the scenarios development through the observer computer connected to the 
big screen. Two rooms “Sala Igualada” and “Sala Manresa” which can be two separate rooms 
or one big room composes the other space, here most of the tables were removed and all the 
different devices were installed. There were two virtual reality, one computer base and two 
tablets available for the trainees. 

Tuesday 6th March 

08:00 – 9:30 Pilot installation  

09:30 – 10:00 AUGGMED and platform Overview  BMT 

10:00 – 12:00 Platform training session / Free play SHU/UOB 

12:00 – 12:30 PLATFORM PILOT Scenarios FGC 

12:30 – 13:30 PRESS: interviews and platform overview  

13:30 – 14:30 Lunch  

14:30 – 16:30 PLATFORM PILOT Scenarios FGC 

16:30 – 17:30 Haptic Vest Demo UPM 

17:30 – 18:30 Individual interviews FGC 

18:30 – 19:00 Briefing  
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Figure 6. FGC rooms for pilot 2. 

Finally, the participants that carried on the different tasks in these rooms are detailed in the 
next table. 

short 
name 

Person attending Days Title Role 

FGC Carles Terés 6th, 7th, 8th 

- Pilot coordinator 
Tuesday 

- Interviewer Tuesday 

 

- To facilitate the pilot on Tuesday. 

- Give participants their tasks during the Pilot. 

- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 

FGC Paula Ciria 6th, 7th, 8th 

- Pilot support coordinator 

Tuesday 

- Interviewer Tuesday 

- Trainer Tuesday 

- To facilitate the pilot on Tuesday. 

- Give participants their tasks during the Pilot. 

- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 

FGC Albert Tortajada 6th, 7th, 8th 

- Pilot support coordinator 
Tuesday 

- Interviewer Tuesday 

- To facilitate the pilot on Tuesday. 

- Give participants their tasks during the Pilot. 

- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 

SEM José M Giraldo 6th, 7th, 8th 

- Pilot coordinator 
Wednesday 

- Interviewer Tuesday 

- To facilitate the pilot on Wednesday. 

- Give participants their tasks during the Pilot. 

- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 

GEO Ulrich Kortmenn 6th, 7th, 8th - Technical lead 
- To co-ordinate all the technical partners to 
bring the components together on the pilot day. 

GEO Sebastian Clever 6th, 7th, 8th 
- Technical support 
organiser 

- To support and co-ordinate all the technical 
requirements for the day. 

UOG Peter Lawrence 
Not 

attending 

- Remote Technical 
support 

- Available throughout to offer remote EXODUS 
technical assistance should it be necessary 

UOG Darren Blackshield 
Not 

attending 

- Remote Technical 
support 

- Available throughout to offer remote EXODUS 
technical assistance should it be necessary 

SHU Jonathan Saunders 6th, 7th, 8th 
-Technical support 
organiser 

- To support and co-ordinate all the technical 
requirements for the day. 

SHU Steffi Davey 6th, 7th, 8th 
-Technical support 
organiser 

- To support and co-ordinate all the technical 
requirements for the day. 

UOB Robert Guest 6th, 7th, 8th 
-Technical support 
organiser 

- To support and co-ordinate all the technical 
requirements for the day. 
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UPM Gonzalo García 6th, 7th, 8th 

-Technical support 
organiser 

- Interviewer 

- Observer during Pilot2 without vest. 

- Tech Support when vest is being used. 

- Interviewer at the end of vest tests. 

UPM Jose Breñosa 6th, 7th, 8th 

- Technical support 
organiser 

- Interviewer 

- Observer during Pilot2 without vest. 

- Tech Support when vest is being used. 

- Interviewer at the end of vest tests. 

UPM David Vargas 6th 
- Technical support 
organiser 

- Tech Support 

BMT Philipp Lohrmann 6th, 7th, 8th - Coordinator - Introductions and briefings responsible 

Serco Laurence Marzell 7th, 8th - Dissemination lead 
- To help organise and facilitate any members of 
the press attending on both days. 

IP Kostas Kardaras 6th, 7th, 8th - Observer 
- Observe the exercise, record observations and 
feed them back to the consortium. 

OPCC Stuart Martin 7th, 8th - Observer - Observe the exercise and record observations 

IST Itai Peleg 7th, 8th - Observer - Observe the exercise and record observations 

IST Yori Sofrin 7th, 8th - Observer - Observe the exercise and record observations 

MCP Periklis Athanasias 6th, 7th, 8th - Observer - Observe the exercise and record observations 

UOG Ed Galea 6th, 7th, 8th - Observer - Observe the exercise and record observations 

PPA 
Yiannis 

Papagiannopoulos 
7th - Observer - Observe the exercise and record observations 

EC Spyridon Koletis 7th, 8th - Project reviewer - Observe 

EC Guilio Mancini 7th, 8th - Project Officer - Observe 

FGC Antonio García 7th - Trainee - Perform the exercise and give feedback 

FGC Irene Baena 7th - Trainee - Perform the exercise and give feedback 

FGC Pol Martí 7th - Trainee - Perform the exercise and give feedback 

SEM Ramón López 8th - Trainee - Perform the exercise and give feedback 

SEM Guillem Roca 8th - Trainee - Perform the exercise and give feedback 

SEM Gerard Sabat 8th - Trainee - Perform the exercise and give feedback 

SEM F. Xavier Escalada 8th - Interviewer Wednesday 
- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 

SEM Martí López 8th - Interviewer Wednesday 
- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 

SEM Sergi Cazorla 8th - Trainee - Perform the exercise and give feedback 

SEM Carmen Ferreres 8th - Trainee - Perform the exercise and give feedback 

SEM Xavier Jiménez 8th - Interviewer Wednesday 
- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 

SEM Diego Alonso 8th - Interviewer Wednesday 
- Part of the evaluation team, take notes, and 
facilitate the one to one debriefing interviews. 
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3. SCENARIO PERFORMANCE  

This section gathers all the information about the trainees’ performance in the different 
scenarios. The structure of the information consists of a brief introduction of who are the 
participants and how they are organised to achieve the objectives; a summary table of the 
scenario planning used to perform the pilot the pilot and some comments and explanation on 
what happens during the simulation with each of the trainees.  

3.1 Scenario 1 – FGC: Left luggage or suspicious object 

On March 7 five scenarios were carried out with FGC personnel. Scenarios 1 to 4 only required 
one player, the station agent; for Scenario 5 four players were needed: the station agent, two 
security guards and the Intervention head. Player characteristics are summarized in the next 
table. 

Table 1. FGC participants 

 

This chosen sample of personnel allows us to obtain different and useful results. The Station 
agents provide feedback from real future platform trainees and also allow us to evaluate the 
scenario performance with personnel used to manage such situations. Furthermore, the FGC 
training responsible brings a broader perspective about the platform scope as well as the 
needed improvements to the platform implementation. The trainer choice ensure the correct 
performance of the scenarios due to the previous knowledge of the platform. 

All the scenarios were performed twice, once per agent. The Intervention Head played 
Scenario 5 with both Station Agents. Two volunteers, due to the simplicity of this role, played 
the role of security guards. 

In the following we provide details of the five scenarios in a summary table with: the scenario 
information, the information that the trainer explains to the trainer, what FGC expect that the 
trainers do and an evaluation guide for the trainer. Below each scenario are explained the 
notes taken by the trainer during the training session. 

  

Name Role Characteristics 

Irene Baena Pérez Station Agent 1 
Station Agent from FGC 

She has not worked in Muntaner Station 

Pol Martí Martínez Station Agent 2 
Station Agent from FGC 

He has worked in Muntaner Station few years ago 

Antonio García Leiva Intervention Head Training responsible 

Paula Ciria Espinosa Trainer Participant from AUGGMED consortium 
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Table 2. Scenario 1.1 

Scenario: 1.1 Participants: Station Agent 

Information of the scenario: Any bag is placed anywhere 

Information to the trainee: 

It is 8:00hrs on Monday morning, it is a normal day and all trains are 
running as scheduled. A passenger has just reported to the station 
agent that there is a bag on the platform 1 which looks like someone 
has accidentally dropped it there before getting on the train. 

Expected behavior: 
The agent looks for the bag in all the station and all the corners. He 
does not find the bag but he calls to the CCI so they can check the 
cameras and ensure that all is okay. 

Evaluation: 
- The agent looks for the bag  

- The agent calls to the CCI 

 

Agent 1 Irene: The scenario starts in one random hall; she first goes to platform 1, she looks 
along the platform from one end to the other; she also explains that she is looking for the 
object on the tracks. She goes to platform 2 through one of the top lobbies and also checks it. 
Later she repeats the same process as in platform 1. As she does not find the object in the 
platforms she goes to check the other top lobby. 

Agent 2 Pol: The scenario starts in one random hall; he first goes to platform 1 and walks 
along the platform from one end to the other. He explains that he goes to platform 2 in case 
the client has mistaken the platform and also walks along the platform from end to end; he 
does not find the object so the scenario ends here. 

Comments:  
- They should have called to the CCI so they can check the cameras and ensure that 
everything is okay. 

- Is better to check also the two top lobbies. 
 

Table 3. Scenario 1.2 

Scenario: 1.2 Participants: Station Agent 

Information of the scenario: 
Normal bag is placed in platform 1, not hidden, only left near the wall. 
Someone has left the bag in the floor while he was waiting the train, 
later he get on the train without the bag. 

Information to the trainee: 

It is 8:00hrs on Monday morning, it is a normal day and all trains are 
running as scheduled. A passenger has just reported to the station 
agent that there is a bag on the platform 1 which looks like someone 
has accidentally felt there and got on the train. 

Expected behavior: 

Once the agent finds the bag he will do the assessment whether the 
object is suspicious or not. The bag is normal and placed near the wall 
so the agent will act according to the standards for lost property 
management. 
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Evaluation: 

- The agent says the observations that he is doing to assess that it is 
not a suspicious object. 

- The agent explains the lost property procedure. 

 

Agent 1 Irene: The scenario starts in one random hall; she goes to platform 1 and finds the 
object. She says that she does not see anything strange so she decides that she has to pick 
up the object and bring it to lost property where they will examine the object. 

Agent 2 Pol: The scenario starts in one random hall; he first goes to platform 1 and finds the 
object. He explains that it seems to be a travel bag because it has an airline company label. 
He does not see anything strange so he decides to send it to lost property. 

Comments:  
- None of the agents explained the assessment protocol for suspicious objects.  
- The lost property management procedure is assumed to be known when they say that 
they will send the object to lost property. 

Table 4. Scenario 1.3 

Scenario: 1.3 Participants: Station Agent 

Information of the scenario: 
Normal bag is placed in platform 2, not hidden, only left near the wall. 
Someone has left the bag in the floor while he was waiting the train, 
later he get on the train without the bag. 

Information to the trainee: 

It is 8:00hrs on Monday morning, it is a normal day and all trains are 
running as scheduled. A passenger has just reported to the station 
agent that there is a bag on the platform 1 which looks like someone 
has accidentally felt there and got on the train. 

Expected behavior: 

The agent will go to platform 1, he won’t see nothing but he goes to 
the platform 2 to look for the object. Once the agent finds the bag he 
will do the assessment whether the object is suspicious or not. The 
bag is normal and placed near the wall so the agent will act according 
to the standards for lost property management 

Evaluation: 

- The agent first go to platform 1 and later to platform 2. 

- The agent says the observations that he is doing to assess that it is 
not a suspicious object. 

- The agent explains the lost property procedure. 

Agent 1 Irene: The scenario starts in one random hall; she goes directly to platform 2 so she 
finds the object in the first seconds of the scenario. When she finds the object she calls to the 
CCI to know if she can open the object and to have advice in determining whether the object 
is suspicious or not. The trainer who acts as a CCI explains to the trainee that the object is not 
suspicious so she can send it to lost property. 

Agent 2 Pol: The scenario starts in one random hall; he identifies perfectly which is the platform 
1 and 2 so he goes to platform 1 and walks along the platform from end to end. Walking 
through the platform 1 sees the object on the other platform so he goes there. He calls to the 
CCI and asks if he can open it; he explains that it seems to be a travel bag because it has an 
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airline company label and he glimpses a comb. The trainer who acts as a CCI explain to the 
trainee that the object is not suspicious so he can send it to lost property. 

Comments:  
- None of the agents explained the assessment protocol for suspicious objects.  
- The lost property management procedure is assumed to be known when they say that 
they will send the object to lost property. 
 

Table 5. Scenario 1.4 

Scenario: 1.4 Participants: Station Agent 

Information of the scenario: 
Normal bag is placed in platform 1, not hidden, only left near the wall. 
Someone has left the bag in the floor while he was waiting for the train, 
later he gets on the train without the bag. 

Information to the trainee: 
It is 8:00hrs on Monday morning, it is a normal day and all trains are 
running as scheduled. 

Expected behavior: 

The agent will walk around the station to ensure that everything is 
okay and he will find the bag. Once the agent finds the bag, he will do 
the assessment whether the object is suspicious or not. The bag is 
normal and placed near the wall so the agent will act according to the 
standards for lost property management. 

Evaluation: 

- The agent finds the bag. 

- The agent says the observations that he is doing to assess that it is 
not a suspicious object. 

- The agent explains the lost property procedure. 

 

Agent 1 Irene: The scenario starts in one random hall; she inspects all of the station walking 
around as is done on a normal working day. She finds the object, calls to the CCI to ask for 
information. The CCI explains that they do not see any strange behaviour so she can send 
the object to lost property. 

Agent 2 Pol: The scenario starts in one random hall; He walks around the upper lobby during 
the first minutes, like is done on a normal day. Later he walks around the platforms and finds 
the object. He explains that there is no one near the object and it seems a normal lost school 
bag so he explains that he will send it to the station Plaza Catalunya where lost property is 
routinely sent. 

Comments:  
- None of the agents explained the assessment protocol for suspicious objects.  
- Both Agents make an inspection of the station like on a normal day. 
- The lost property management procedure is assumed to be known when they say that 
they will send the object to lost property. 
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Table 6. Scenario 1.5.1 

Scenario: 1.5.1 Participants: Station Agent 

Information of the scenario: 
Suspicious bag is placed hidden in central platform near the 
escalators. 

Information to the trainee: 

It is 8:00hrs on Monday morning, it is a normal day and all trains are 
running as scheduled. A passenger has just reported to the station 
agent that there is a bag on the central platform hidden near the 
escalators. 

Expected behavior: 

The agent will go to the central platform. Once the agent finds the bag 
he will do the assessment whether the object is suspicious or not. The 
agent verifies that the object suspicious (is hidden in the central 
platform) and calls to the CIC through the specific emergency number 
91111, while he alienates the people at least 20m from the object. 

Evaluation: 

- The agent says the observations that he is doing to assess whether 
the object is suspicious or not.  

- The agent explains that he is calling to the emergency number 
91111. 

- The agent alienates the people at least 20m from the object. 

Agent 1 Irene: The scenario starts in one random hall. She goes to the central platform through 
the escalators but she explains that this action cannot be carried out in the real station as the 
escalators are only to go out of the central platform so she would have to stop them first calling 
to the CCI. She finds the object, a little package which looks like an explosive device, so she 
calls to the CCI explaining the situation. The CCI orders the agent to move people to at least 
20m away from the object but there is no one on the central platform. 

Agent 2 Pol: The scenario starts in one random hall. He goes to the central platform and finds 
the object and he explains that it is not a suspicious object. This object has the same 
appearance as the previous lost bags but inside has some cables so the trainer explains that 
he has failed in the identification. The trainer orders the agent to move the people to at least 
20m away from the object but there is no one on the central platform. 

Comments:  
- None of the agents explained the assessment protocol for suspicious objects.  
- Only one agent has identified that he cannot go down through the escalators 
- The agents wait for instructions from the CCI 

The suspicious or non-suspicious object assessment scenario ends here. But to arrive at the 
evacuation phase (which is the second part of this 1.5 scenario), the following actions are 
carried out. This procedure is not show in the simulation. 

The CSE receives the alert and verify that this is a suspicious object left by a person in a hurry and order 
two Security Guards and the Station Supervisor of the line to go to Muntaner Station to support the Agent. 

The CSE passes the information to the Head room. The head room reminds staff not to touch the object, 
cordon off the area and move the public away from the object to a safe distance. They are reminded not 
to use any mobile communication device near the package.  

The Head Room communicates the alert to the On-call Production Head, they assess the situation and 
decide to stablish emergency level 4. Thereupon the head room contacts with General Emergencies of 
Generalitat (112) an the Emergencies centre of Catalunya (CECAT) to ensure that the teams can arrive 
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as soon as possible, and names a person in charge of the emergency evolution in Muntaner, the 
Intervention Head. 

The Station Supervisor will assume the paper of Intervention Head which will be coordinating the 
emergency under the orders of police chief. 

The security bodies arrive at the station (firefighters, police, medical); they analyse the object and 
recommend to the Emergency Head to evacuate the station. Now the evacuation process starts. 

The Emergency Head gives the order to evacuate the station to the Station Supervision Centre (CSE), 
Client Information Centre (CIC) and Centralised Traffic Control (CTC). The evacuation is done through the 
top lobbies. 

The Station Supervision Centre (CSE) communicates with the Station Agent to start evacuating the station. 
They are asked to opens the ticket barriers, stops the escalators and the lifts. The CSE verifies and 
monitors the evacuation process through the station cameras.  

The Client Information Centre (CIC) makes a loudspeaker announcement telling passengers to leave the 
station by the nearest exit. A message is also displayed on the information screens. 

“Your attention please. This is an emergency. You all have to evacuate the station using the nearest exit 
in the Muntaner side lobby” 

The Centralised Traffic Control (CTC) notifies the affected train drivers and reschedules the train itineraries 
to ensure that the trains finishes the routes in other locations away from Muntaner station.  

Table 7. Scenario 1.5.2 

Scenario: 1.5.2 Participants: Station Agent, Intervention Head, Pair of Security 
Guards 

Information of the scenario: 
Suspicious bag is found hidden in central platform near the 
escalators. 

Information to the trainee: 

The CCI have verified that this is a suspicious object and they have 
stablished the emergency level 4. Two security guards and the 
Intervention head arrive to the station. We imagine that the security 
bodies have been analyzing the object and recommend to evacuate 
the station. 

Expected behavior: 
The four persons will agree in the tasks to carry on each other, the 
Intervention head is in charge. They will act according to the 
evacuation procedures. 

Evaluation: 

- They explain their actions and act according to the evacuation 
procedure. 

- The four participants agree on the tasks. 

- Intervention head is in charge.  

- Others. 

Agent 1 Irene: The scenario starts with the four participants in the central platform. The agent 
goes directly to the platform 1 to show the exit to the people, she does not wait for orders from 
the Intervention Head. The Intervention Head goes to the other platform to evacuate the rest 
of the people. Later they inspect all the station to ensure that there is no one left and, finally, 
they meet in one of the upper lobbies and evacuate one lost customer. The two security guards 
go to the top lobbies and prevent the entry of people, carrying out the orders of the Intervention 
head.   
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Agent 2 Pol: The scenario starts with the agent in the central platform and the other three 
trainers in one of the top lobbies. The intervention head orders the agents to stay in the top 
lobbies to prevent the entry of people in the station; later he goes to the central platform and 
joins in the tasks with the agent. Both agent and Intervention head evacuate the station and 
check the escalators and elevators. They finally meet in one of the top lobbies. 

Comments:  
- They do not explain all the actions that have to be carried out in an evacuation. 

 

3.2 Scenario 2 – SEM: Bomb explosion 

On March 8, two scenarios were played out with the following personnel. 

Table 8. SEM participants 

 

The volunteers were selected from different professional groups so we can have feedback on 
the same scenario from the personnel used to manage such situations. There is also feedback 
from the training responsible, which will act as interviewers. The trainer choice ensures the 
correct performance of the scenarios due to the previous knowledge of the platform. 

The first scenario was played out thrice, every time by a different team of two people. Two 
teams of three people put the second scenario into practice twice. Two people have also 
participated in the vest scenario. 

In the following we provide details about the two scenarios with a summary table with: the 
scenario information, the information that the trainer explained to the trainees, what SEM 
expects the trainers do and an evaluation guide for the trainer. Below each scenario is 
explained and a summary of the notes taken by the trainer during the training session. 

  

Name Role Characteristics 

Ramón López Paramedic Paramedic 

Guillem Roca Nurse-team leader Nurse in special services 

Gerard Sabat Nurse Control Centre 

Martí López Paramedic Paramedic 

Sergi Cazorla Nurse-team leader Team leader in his unit 

Carmen Ferreres Nurse-team leader Team leader in her unit 

José M Giraldo Trainer Participant from AUGGMED Consortium 
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Table 9. Scenario 2.1 

Scenario: 2.1 Participants: Nurse & Paramedic (three teams) 

Information of the scenario: A bomb has exploded and two units arrive 8 minutes after the blast. 

Information to the trainee: 
It is 8:00hrs on Monday morning when a bomb explodes. When the 
units arrive, they are the first responders to arrive and there is no 
information available. 

Expected behavior: 
Place the AMP and go to platform 1 to begin triage. Inform control 
center. 

Evaluation: 

- Determine who will be the team leader. 

- Distribute tasks to the team members. 

-Team safety. 

- Inform the Control Centre. 

- Place the AMP in cold area & begin START. 

 

First team: they went straight to where the people were and communicated to the control 
centre the first impression on the magnitude of the event. Just afterwards, as soon as they get 
to the people they began with the START. They kept together in the beginning and they split 
the team when they saw wounded on other platforms. When they finished the triage, they 
notified the number/colour of wounded. They had some problems with the VR interface to tag 
the wounded and to give orders to the crowd. 

Second team: they allocated the AMP in the lobby and realized from the beginning that there 
were wounded in two different platforms, so they split the team to cover all the people. They 
notified to the Control Centre an approximate number of wounded. They felt more comfortable 
with the VR interface. They did not report problems with tagging the wounded or ordering them 
around.  

Third team: they stayed together for all the duration of the scenario. They relayed to the Control 
Centre an approximate number of wounded. They didn`t begin START with the nearest 
wounded. They did not report problems with tagging the wounded or ordering them around.  

Comments: The teams have approached the scenario in different ways. They all made sure 
the area was safe, and then they performed the START triage. There are some improvements 
to propose in each case: 

- First wounded first. 

- Final communication to Control Centre with the final number/tags. 

- AMP location. 
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Table 10. Scenario 2.2 

Scenario: 2.2 Participants:  2 Nurses & Paramedic, 1 Nurse & 2 Paramedics 
(two teams) 

Information of the scenario: A bomb has exploded and the unit arrives 8 minutes after the blast 

Information to the trainee: 
It is 8:00hrs on Monday morning when a bomb explodes. When the 
unit arrives, they meet the FGC agent who informs them that the 
evacuation has begun; there is no fire, nor other known risks. 

Expected behavior: 
Place the AMP and go to platform 1 to begin triage. Inform control 
center.  

Evaluation: 

- They have to confirm the severity of the situation. 

- Place the AMP in a safe area. 

- Go down to the platform and begin triage (like scenario 1). 

- No communications. Someone has to go up to the AMP to inform 
Control Centre. 

First team: this team decided first who was to take the role of team leader. Once they entered 
the lobby, the leader decided to place the AMP there. Then they went straight to the platform 
to begin the START. It took them a while to realize that there was no comms in the platform. 

Second team: the team leader asked if there was someone from FGC to inform them. They 
reported to the FGC agent and continued with their task. They located the AMP in the lobby 
and went down to the platform. They split the team in two groups and covered the two 
platforms. When they realized that there was no comms in the platform, one went upstairs to 
communicate with Control Centre and notify the approximate number of victims and then 
stayed there in the AMP. The ones in the platform performed the START triage. 

Comments: The composition of the teams was different and they adapted their response to 
the professionals in place. They all performed a correct START but had different approaches 
to the situation. Main findings: 

- No team left anyone in charge of AMP in the first moment. 

- There were communication problems with the trainer and among the trainees.  

- There was improvement compared to the morning session.  

3.3 Scenario 3 – UPM: Vest demo 

Four trainees participated in this scenario, two from FGC personnel in scenario 3.1b and 
another two from SEM in scenario 3.2b. These agents provided feedback about the vest 
performance and its usefulness for the future AUGGMED platform.  
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The two versions of Scenario 3 are described in detail below: 

Table 11. Scenario 3.1b 

Scenario: 3.1b Participants: FGC Station Agent 

Information of the scenario: 
Normal bag placed in platform 1, not hidden, only left near the wall. 
Someone has left the bag in the floor while he was waiting the train, 
later he get on the train without the bag. 

Information to the trainee: 

It is 8:00hrs on Monday morning, it is a normal day and all trains are 
running as scheduled. A passenger has just reported to the station 
agent that there is a bag on the platform that looks like someone has 
accidentally felt there and got on the train. 

Expected behavior: 

Once the agent finds the bag, he will do the assessment whether the 
object is suspicious or not. The bag is normal and placed near the wall 
so the agent will act according to the standards for lost property 
management.  

At any time, a fire can start and evacuation should begin. 

Evaluation: 

- No evaluation about professional procedures. 

- Explore the scenario feeling and comparing to previous VR situation.  

- Check if the vest provides any extra information from environment. 

- Think about the needs or extra VR capabilities/functionalities that 
would be necessary for a normal interaction with the scenario. 

 

Table 12. Scenario 3.2b 

Scenario: 3.2b Participants: SEM Nurse and Paramedic 

Information of the scenario: A bomb has exploded and the unit arrives 8 minutes after the blast 

Information to the trainee: 

It is 8:00hrs on Monday morning when a bomb explodes. When the 
unit arrives, they meet the FGC agent who informs them that the 
evacuation has begun; there is a controlled small fire in the middle 
platform, nor other known risks. 

Expected behavior: 
Place the AMP and go to platform 1 to begin triage. Inform control 
center. 

Evaluation: 

- No evaluation about professional procedures. 

- Explore the scenario feeling and comparing to previous VR situation.  

- Check if the vest provides any extra information from environment. 

- Think about the needs or extra VR capabilities/functionalities that 
would be necessary for a normal interaction with the scenario. 
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Among the sensations that users can experience is a change in temperature depending on 
whether they are approaching or moving away from a “fire”. They can also feel different 
impacts on their torso, i.e. if any object or person collides with the trainee; this interaction is 
conveyed to users through a vibration in the corresponding zone.  

The main objective of Scenarios 3.1b and 3.2b is to test the functionalities of the vest and 
make an initial assessment of users’ perceptions. Therefore, on these occasions a trainer did 
not guide the user, because the real need was about exploring the terrain, looking for 
interactions to give an appreciation of the realism of perceived tactile sensations, and judging 
whether those interactions add more realism or increase the VR immersion with respect to the 
previous trials without the vest. 
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4. OVERALL ASSESSMENT 

4.1 FGC 

FGC is a railway company with a vision focused on the user so with this point of view the 
general impression on the part of FGC is very positive taking into account that this second 
pilot is still an initial version of the future platform. FGC, as a part of the consortium, 
understands that during these three years the big developing efforts are focused on making 
the platform useful as a training tool and not in refining all the details. Even so, FGC sees 
potential in the AUGGMED training tool. In this section we detail FGC’s observations, 
comments and recommendations from our end user perspective. 

Regarding the scenario performance outlined in the previous section, it was a successful 
demonstration. All the scenarios were performed following the previous planning, which 
means that the platform worked as expected. Trainees and trainer were able use the platform 
without problems, it was user- friendly and the technical help was excellent. The interface to 
enter into the simulation was clear, well-structured and intuitive. Once you are inside the 
simulation you feel immersed and focused in your actions and the trainer is able to control the 
scene and give the appropriate orders.  

Going into further detail about the simulation performance, a useful aspect that the platform 
has is the option to perform the scenarios with different crowd levels. On the other hand, a 
less useful option is that in the trainer screen it is difficult to change the vision from general to 
what the trainee is seeing because the button moves with the trainee avatar and is small. This 
button could be bigger or stay in the same place. 

In FGC’s opinion, it is a good idea that the trainees have the option to open the object, even 
though they are suppose not to. During the simulation the escalators did not move upstream, 
which is the normal movement; instead they were stopped. This means that a user could think 
that they can use them to go down to the central platform which in reality is not possible. The 
trainees were confused going down them without stopping them first. However, we have 
realised that when the crowd is going up through them the trainee perceives that the escalators 
are working. 

Another detail is that it would be more realistic if people were entering and exiting from the 
station continuously and not only in the first minutes of the simulation. In addition, it could be 
useful if we could choose the type of object (suspicious or not), so the trainer can use a 
confusing one depending on what he/she is evaluating. Objects have different appearances 
but they appear randomly. 

The overall performance was fluent but one of the deficiencies is that most of the actions have 
to be explained by trainees, they cannot interact with the crowd or objects. During the 
performance, some problems came up with the communications in some scenarios but they 
were solved; and on the part of FGC, the potential of the platform is seen.  

4.2 SEM 

All the participants from SEM (trainers, trainees, training responsible) agreed that the platform 
has great potential as a training tool. They all commented that at this point it could be used, 
but that there are some possible improvements to make it more efficient. 

The scenarios followed the script. Both trainer and trainees could carry the activity out as 
planned thanks to the platform. It responded to all their requests. The trainees could develop 
the activity easily, and the trainer could lead them accordingly. The only delay in the progress 
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of the scenario was because there was only one trainer for many trainees and that caused 
delay in the transmission of information. 

One of the key points of the platform is the opportunity to change the number of victims and 
to repeat the situation as many times as needed to improve the performance. The PC and VR 
interfaces are easy to use when the key commands are known. On the other hand, it is difficult 
for the trainer to change the vision from general to trainee vision and keep track of more than 
one trainee at once. Currently all the information has to come from the trainer and that causes 
simulation disruptions. 

It would be more realistic if the crowd could have a more erratic behaviour; not everyone 
always obeys commands. Another detail mentioned by all the trainees was the way to get the 
victim’s information. They suggested some kind of visual information, not depending on the 
trainer to give vocal answers (this point is already scheduled by AUGGMED).  

4.3 UPM 

Attending to first impressions, the pilot 2 results were very positive since trainees demand 
haptic devices that allow them to obtain tactile information from the environment. For this 
reason, they considered the vest very useful and similarly for other haptic devices that allow 
feeling the environment through the touch, adding more realism to the situation. 

Users valued VR training positively as long as it is the most similar to a real situation. For this 
goal, the VR devices must allow trainees to feel the sensations of the environment as if they 
were real. Therefore, the preliminary feedback of this pilot 2 is very important for pilot 3 in 
order to improve the vest sensations conveyed to the user. 

In the trials carried out, the trainees have specified that the virtual environment was very 
immersive but that they lacked more devices that allowed them to touch the environment and 
to have perception of themselves in the scenario. 

For example, some references have been made to touching, palpating, grasping or lifting an 
object, or even feeling some sensation in your feet to have the perception of walking on the 
ground instead of floating. Thus, users give importance to having haptic feedback in the 
extremities that are the most interacting body parts with the environment. This detected need 
refers specifically to the contacts of the feet and hands. 

Referred to the whole feedback received we can set up the following guidelines to improve 
the VR experience from the haptic devices’ point of view: 

- Improvement of collision patterns: there should be a dependence between the force or 
abruptness of the contact and the intensity of the vibration received. 

- Physical collision engine: In addition, it is necessary to improve collisions and the physical 
engine that calculates them, avoiding that the avatars crossing through each other and to 
avoid errors in the collision vibrations. 

- Improve perception of the environment when walking around: Trainees liked being able to 
walk and have the sensation of collisions when walking among a crowd. This is outside the 
scope of the vest, although this would not be necessary in Pilot 3 with the mixed reality, in 
which the trainer can walk around in a conditioned room. 

- Improvement of the perception of the environment when handling or grasping objects: a 
perception of contact in the hands is lacking, especially needed for SEM, who use their hands 
a lot as tools for their professional activity. It could be improved by gloves of the same fabric 
that the vest, or simply by adding some vibration to the VIVE remote controls. 
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- Definition of training clothes: many of the users did not perceive the heat without having to 
force the contact of the actuator with their skin, which is attribute to the clothes used. For 
example, SEM trainees use clothes with fireproof properties in their professional activity, which 
negatively influences the perception of temperature. It will be necessary to define and limit the 
clothing worn under the vest. 

- Tight and multi-fit vest: the adjustment of the elastic bands that ensure the contact of the 
actuators with the skin should be improved, ensuring perception  regardless of the trainee's 
measurements. 

- Robust, wearable and wireless: after the experience of pilot 2, a more robust prototype with 
regard to cables that can be released and to avoid possible pulls during training, in addition to 
provide greater freedom of movement to the trainee. Making the vest wireless is a great 
challenge not from the control point of view but the battery to power all the actuators. 

In these terms, we consider all the feedback received regarding possible improvements of the 
prototype for Pilot 3 very valuable and positive. 

Finally, the received feedback allows achieving the main objective of this scenario 3 since 
trainees agree with the benefit of having haptic devices for increasing the VR immersion: they 
think to perceive the environment is quite important to perform their professional activity 
normally. This is a clue aspect in a training session for emulating their usual activities in triages. 
However, they refer not only the vest, but also the need to have more haptic devices in feet 
and hands for a better perception of the environment. The AUGGMED consortium has to 
analyze in depth and consider them depending on what are the final capabilities to provide in 
AUGGMED platform. 

4.4 IsraTeam 

IST participated in the Barcelona Pilot 2 as observers.  The scenarios portrayed were realistic 
and described well the outcome arena of an explosive terrorist attack. We are sure that the 
reality of the attack contributed a lot towards the trainees’ feeling of the emergency event as 
well as the ability of the trainers to conduct a serious training session. 

In the bomb explosion scenario, data of the wounded and state of casualties were given to 
trainees via communication oral texts by trainers. We assume that visual description and data 
would have assisted in creating the actual realistic environment of the arena. 

Communication and interaction between trainees and public in the arena were not exhibited 
in the bomb explosion scenario, the positive or negative reaction of population could not be 
seen and the help or interference of the population to the medic team were not portrayed. 

It would have been a help for the observers if a common observation report format would have 
been a part of the observation. 

In addition, we would have liked to try the VR system and training, as some of the observers 
do have the field experience - hopefully there will be an opportunity in the next pilot. 
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4.5 INTEGRATION POWER 

IP participated in Pilot 2 as observer, with a role to record observations and feed them back 
to the consortium.  

The scenarios developed with regard to detecting explosive devices and committing a terrorist 
attack in FGC infrastructure that resulted in fatal consequences and heavy injuries to civilians 
had a level of realism adequate to create anxiety for the people at the scene.   

Visual and vocal effects of the VR and the avatar contributed towards an advanced level of 
realism during the exercise. 

Emergency personnel from SEM applied standard medical and first aid procedures and as a 
result contributed to the level of realism of the exercise.  

Crowd management and crowd unpredicted implications and negative effect was not possible 
to be demonstrated neither to influence the development of the scenario. These functions shall 
be demonstrated in the next exercise. 

Regarding communication capabilities during pilot 2 only voice commands could be used; data 
transmission (still images, video, various operational information) from command centres to 
the scene of the incident shall be demonstrated in the next exercise as well. 

A structured reporting tool with predefined fields and specific answering objectives was not 
present in the pilot 2 and shall be implemented during pilot 3 in order to have a clear 
measurable objectives from all observers. 

In order to increase the level of realism in the scenario more operational users with distinct 
roles, profiles and equipment shall participate in the exercise in order to implement agency 
specific operational procedures.  

Cyber-attack impacts and full platform and system integration was not capable to be 
demonstrated during exercise 2. 

 

4.6 SERCO 

Overall, the pilot was extremely well organised and run and the attendees from FGC and SEM 
were professional, enthusiastic and fully engaged. The scope, content and structure of the 
pilot, the scenarios, testing plan and their execution was well thought through and delivered 
well. 

From Serco’s perspective as an end user, training provider and infrastructure operator, the 
development and progress of all aspects of the technology, both the underpinning functionality 
and the visual aspects, has been really good since the 1st pilot. 

The value, benefit and role that AUGGMED is able to play in the spectrum of training, either 
separately from or in conjunction with, other aspects of training, both simulation and physical, 
as a result of this 2nd pilot, is starting to become much clearer. This has now provided the 
ability to better understand, inform and update the exploitation plan going forward and the 
supporting dissemination and communication activities that will take place. 

Congratulations to all partners for the progress to date, to WYP for the pilot planning and to 
FGC as great hosts and FGC and SEM for their enthusiastic and professional input in making 
this second pilot the success it was. 
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5. USER FEEDBACK 

This section details the answers of the trainees to the questionnaire developed by the 
consortium before the pilot. First section is the transcription and translation of the interviews 
recorded by FGC and the second part is the SEM trainees feedback. 

5.1 FGC Feedback 

1. How do you currently carry out training? (What methods are currently used, how 
often?)  

Irene (Agent1):  

When we enter as an agent in FGC we make a group training where all the procedures 
are explained. We also have the Permanent Training Plan (PTP) which we carry out 
once per year, here are carried on little simulations, for example the firefighters explain 
the different fire and extinguishers types and later they cause a little fire and we have 
to extinguish.  

Related to cases like today we only have the procedures, we guide most by experience 
because normally the lost property are objects evidently non suspicious like a folder or 
a camera, so when you look at it or even when you pick up you feel the books or 
clothing inside the bags. 

Pol (Agent1):  

We do the Permanent Training Plan (PTP) every year, which is done in classrooms in 
groups of 10 or 15 people. The inspector is our instructor and he usually explains the 
news of the year mostly in terms of user support. We also solve our doubts and propose 
improvements in the stations because we work during all the day in the same station 
so we know if there is a specific problem that users have every day. On occasion, we 
also do some drills. 

2. From the training methods you have mentioned, which do you feel are the 
most beneficial and why? (What methods provide the most beneficial training, are 

the most comparable to real-life situations.)  

Irene (Agent1):  

The PTP could be more useful if they do it in depth because we do little simulations but 
in group so one of us have to act as an agent and the rest as a customers and you do 
not feel like in a real situation. 

Pol (Agent1):  

I think that a system like the platform that I have tested today has to be complementary 
with classrooms sessions, in the last one, we have direct contact with the inspector and 
we can solve doubts and report problems. I also think that the drills that we do are not 
enough real, is very difficult to be in the paper of an emergency because you know that 
all the participants are your colleagues, even in the drills that police and SEM 
participates although this ones are more useful. In conclusion, I think that classrooms 
training is also necessary. 
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3. Do you feel that a system like this one, once it has been fully developed, could 
enhance current training methods? In what way? (Whether trainer/trainees believe that 
a system like AUGGMED could be useful for training. How trainers/trainees see the 
system fitting into existing training practice.) 

Irene (Agent1):  

Yes. The simulations done in the PTP are not enough real, when you put the glasses 
you really feel that you are in the station, you are able to abstract from reality. In PTP 
they teach us how to do some things but we carry on the actions in group, with a system 
like this we will be able to experiment real and individual reactions, we will be able to 
face a real situation by ourselves. 

Pol (Agent1):  

Yes, I think that a system like this one could enhance current training methods because 
it really submerges you in the paper; you feel that you are really in the station and you 
are able to focus on what you have to do. I think also that it needs some improvements 
like the addition of touching feedback, smells or the vest development.  

Antonio (Training responsible): 

I think that it could be more useful than the actual system but with further development, 
including the interaction between agents and clients, with sound problems solved or 
with more charging efficient system. The training methods that we use today neither 
are real scenarios and I think is more probable that this system become fully developed 
and ready to use than the feasibility of the alternatives that we are studying of having 
an old tunnel or station without use where we can do drills. Moreover, this system would 
be even better because we will be able to interact online not only with the FGC different 
agents but also with other first responders. 

4. Are there any clear gaps in current training practice that you feel a system like this 
one could fill? (Training gaps identified by trainers/trainees. Whether they see the 
potential of AUGGMED to plug these gaps. Whether AUGGMED is in fact addressing 
identified training gaps.) 

Irene (Agent1):  

Yes, more individual and real training. 

Pol (Agent1):  

Yes, the current training is not as real as the platform. Today was you who perform the 
actions, even the passengers look at you.  

Antonio (Training responsible): 

I think that this system has to be complementary with the real drills that we carry out today 
once a year. The participation in real-life experiences are necessary although it is costly, 
perhaps the PTP would no more be needed because with the system we can train all our 
agents in more situations than today and even more difficult scenarios, the platform is 
much more versatile. 
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5. What are the measures currently being taken to address these gaps? If any? 
(Information on the official Police response to addressing training gaps and whether 
systems like AUGGMED are being considered.) 

Pol (Agent1):  

We occasionally do some drills where we practice the evacuation of the station with the 
involvement of other first responder teams but we do not have specific training in terms 
of terrorism. 

6. Can you foresee any immediate barriers in adopting a system such as this one into 
day-to-day training practice? (Predicted barriers to implementing and adopting this sort 
of system into current practice and day-to-day operations. Such as technological 
barriers, budget barriers, etc.) 

Irene (Agent1):  

Yes, I understand that this is a pilot but when you are inside the simulation there are 
some movements that you cannot do, for example in a real station the first thing that 
you do is talk with the clients or pick up the objects. It is also true that comparing with 
the PTP at least in the platform the clients exist. 

Pol (Agent1):  

We are many agents so we would need more equipment to be able to train all of us. In 
addition, the communications have to be more fluent, when we were four trainees the 
communications were complicated. 

Antonio (Training responsible): 

The barrier that I have seen today is the interaction between trainees; I have 
participated in two scenarios with four trainees in each one and communications 
between us were complicated when we were in the same virtual space and we have to 
interact inside the platform. It is true that comparing with a real situations there are not 
many situations where we can talk to other agents because in the station we do not 
have the means, we only are able to talk with the CSE one by one or listen to the CSE 
orders through the loudspeakers. 

7. What did you particularly like or dislike about the AUGGMED platform you tested 
today? (Identify any design elements or user issues with the platform, not just the 
training method, that are liked/disliked.) 

Irene (Agent1):  

I like that you are isolated of the real world, you have the real feel that you are in the 
station, the proof is that when you begin to use the glasses you have de need to move 
and walk, is strange to be still in real but moving in simulation. 

I do not like that when you take off the glasses you feel little bit dizzy. Another thing is 
that we are not able to carry on actions like touch or talk. 

Pol (Agent1):  

I actually liked the experience very much. I cannot say anything negative. 
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Antonio (Training responsible): 

What I liked most is the versatility promise that the platform would have in the future, 
the application of this training in a huge diversity of scenarios. What I disliked is the 
dizzying sensation; I suppose that our brains are not used to “move without moving”. 

8. Did the Platform provide/Can you see the Platform providing a realistic training 
experience for you? (Information on accurate and/or unrealistic aspects of the platform 
and/or scenarios.) 

Irene (Agent1):  

Yes, when it will be more developed. Inside the PTP are many people so it has to be 
more fluent so that everybody can use it. 

Pol (Agent1):  

Yes, with the improvements mentioned before.  

Antonio (Training responsible): 

Yes, I think that the future of the training is going to this direction. 

9. What would you like to see in the next version of the system? What future features 
(mentioned today) interested you? (Feedback that what we are developing for pilot 3 
are useful features. Details on features or aspects we have not considered that could 
be addressed.)  

Irene (Agent1):  

Interactions with objects and clients. 

Pol (Agent1):  

Be able to touch, smell, or talk with passengers with simple voice orders like the ones 
that appear in the command but without it. 

Antonio (Training responsible): 

Apart from the good connectivity between trainees I think that we need to touch, for 
example if something goes wrong with the CCI or a little incident occurs in the station 
we have to be able to stop the escalators, the lifts or open the ticket barriers through 
the specific red button for this. 

10. Do you feel that the statistics and assessment methods shown/described today will 
give sufficient performance feedback? How do they compare with current (training) 
methods? (Identify any gaps in assessment features in this platform and their existing 
training methods. Validate current work and plan for pilot 3.) 

Irene (Agent1):  

The platform will allow evaluating better our abilities because it introduces you in a real 
situation and is easier that your trainer teaches you by explaining the procedures or 
helping you in different situations. With the actual training, you are not inside the 
situation so they cannot know if you will act in the same way in a real situation.  

Pol (Agent1):  

I think that once you are in front of the object the actions that you are able to perform 
are limited so I think that in this aspect it would be necessary more information. 
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Antonio (Training responsible): 

I have not seen the assessment tool but I think that the platform is powerful to facilitate 
the exact knowing of which has been the actions performed by each trainee inside the 
scenario, the reaction times or if he has missed something, all these things would be 
easier to evaluate with the platform. 

11. Do you feel that a system like this one, once it has been fully developed, would be 
an effective tool to identify, develop and explore new tactics when the threat or trends 
change? (Whether trainer/trainees believe that a system like AUGGMED could be useful 
to explore new tactics when new threats and trends are identified.)  

Irene (Agent1):  

This platform will allow you to make trainings in-depth and in very diverse situations, 
for instance in client attention, fires or evacuations. 

Pol (Agent1):  

Yes, for example if a person enters in the station with a gun (which has happen in 
reality), could be useful to have a previous practice with the platform where we can 
know what are our first actions and how to improve our behaviors. 

12. Do you think others organisations would benefit from using AUGGMED? If yes who 
do you think they are? (Whether trainer/trainees believe that a system like AUGGMED 
could be useful to other security/blue light services and who they are.) 

Irene (Agent1):  

Police, firefighters or SEM. 

Pol (Agent1):  

Police, firefighters, SEM or any security bodies. 

Antonio (Training responsible): 

I think that this system could be used in many sectors, as we have tested today it seems 
that in this area of railway sector is viable, but I think that in this same sector could be 
used to other kind of training. 

13. Have you ever been involved in an incident like the scenario you have played out 
today in your current role? (Whether trainer/trainees believe that a system like 
AUGGMED introduces situational awareness.)  

Irene (Agent1):  

No, I have never found a suspicious object. However, I have some colleagues that 
have found a suspicious bag although in the end, it was nothing, and in some cases, 
they have been involved in other kind of emergencies like medical problems where an 
ambulance is needed. 

In addition, I think that in this kind of situations if you are not used to manage them or 
you have not practised somehow or other you probably will not act as you have to. For 
instance, when we enter in FGC we do a first aid training where they explain you the 
steps that you have to do in these cases but in the decisive moment you do not know 
exactly how to act and this platform will help us to approach to reality. 
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Pol (Agent1):  

Yes, I have been called to identify a lost object on occasion. However, in all these cases, 
you are able to identify it by means of tact, for example, a school bag that is a very 
common lost object. 

Antonio (Training responsible): 

I am not a station agent so I am not used to be involved in incidents like this, however 
I have participated in lots of drills and I can say that today scenarios, environment and 
performance are very realistic. 

14. If so were you able to relate what you have done today to the real life incident? 
(Whether trainer/trainees believe that a system like AUGGMED introduces situational 
awareness and allows players to use their mental models to assist them to make 
decisions and think in an analytical way. A mental model can be described as a set of 
well-defined, highly organized yet dynamic knowledge structures developed over time 
from experience.) 

Irene (Agent1):  

Is not my case but these kind of scenarios are realistic and sometimes they happen.  

Pol (Agent1):  

As I have explained, the difference is the tact of the objects.  

Antonio (Training responsible): 

Yes, but there are a lack of access to the local command to stop the escalators, lifts, 
ticket barriers or loudspeaker. Is needed this plus of connectivity. 

One of the actions that the agents have to do in case that the remote control fails is to 
open the extractor fans to evacuate smoke, and this action would be needed in future 
simulations. 

15. Did you feel aware of what was happening around you while you were completing 
the immediate task you were doing? (Whether trainer/trainees believe that a system like 
AUGGMED introduces situational awareness and allows players to be situationally 
aware of what is going on around them before, during, and after interactions with the 
platform while also being fully aware of what is happening around in areas not currently 
the focus of their immediate task.)   

Irene (Agent1):  

I have felt completely submerged, isolated from the real world and concentrated in the 
particular tasks that I have been doing. 

Pol (Agent1):  

No, I have felt completely submerged in the station. I was not able to know if there was 
a person near me in reality or not.  

Antonio (Training responsible): 

I have felt submerged. 

16. Do you think a system like this one would enable you to exercise your training in 
decision-making? (Whether trainer/trainees believe that a system like AUGGMED could 
be useful to consolidate existing training and knowledge.) 
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Irene (Agent1):  

Yes, it would help in imagine specific situations more than the theoretical current 
training. 

Pol (Agent1):  

Yes, but with the corresponding improvements.  

Antonio (Training responsible): 

I think that this training is individual but also collective, meaning that in the scenarios 
where more than one person intervene there exists a tasks share. Which means that 
your task could not be the same that the one that you would do in case of a real incident. 
With the platform, we will be able to train all the different kind of roles in a short time 
while today you have to wait to the next year PTP to practise another role. 

17. Do you think a system like this one would enable you to exercise your training in 
analytical thinking? (Whether trainer/trainees believe that a system like AUGGMED 
could be useful to consolidate existing training and knowledge.) 

Irene (Agent1):  

Yes, it would help in imagine specific situations more than the theoretical current 
training. 

Pol (Agent1):  

Yes, I think it could be useful if you participate in different situations with any previous 
information so you are able to let oneself go. 

Antonio (Training responsible): 

Yes, because the platform allows you to practise the scenarios in many different 
situations. 

18. Do you think a system like this one would enable you to exercise your training in 
and problem solving skills? (Whether trainer/trainees believe that a system like 
AUGGMED could be useful to consolidate existing training and knowledge.) 

Irene (Agent1):  

Yes, it would help in imagine specific situations more than the theoretical current 
training. 

Antonio (Training responsible): 

Yes, because the platform allows you to practise the scenarios in many different 
situations. 

19. Do you think a system like this one would enable you to exercise your training in 
emotional management? Did the platform look and feel close to reality? Did it make you 
feel emotional? (Whether trainer/trainees feel they are using emotional management 
skills to help them complete the tasks and carry out their duties.) 

Irene (Agent1):  

It is true that it would help more than the theoretical current training but we are aware 
in every moment that is a virtual environment. For instance, in the second scenario 
where you see the injured people and extremities in the floor I am sure that in reality I 
will be more shocked the same that will occur with the fire, you do not feel scared about 
it. 
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Pol (Agent1):  

Today I have not felt real emotions but perhaps I would have feel it if the vest were 
ready to use or if I had heard some shouts of injured people in another scenario. 

Antonio (Training responsible): 

I think that it would be necessary an improvement of the virtual environment to 
experiment real emotions. I think that is hard to cause a person a real nervous feeling 
like in a real emergency. However, due to we cannot train with reality is a good 
substitute.  

20. Have you used previously or intend to in the future use a system similar to this for 
any sort of training purpose? And if so what and where? (Level of awareness and 
encroachment at an operational end user level of this type of technology into day to 
day training in order to understand the latent levels of knowledge and awareness that 
exists to support all D,C&E activity.) 

Irene (Agent1):  

No, is the first time that I try the VR glasses.  

Pol (Agent1):  

No, is the first time. 

Antonio (Training responsible): 

I have never used it previously. 

21. Do you know of anyone else in your industry who uses a system like this? If so who 
are they? (Level of awareness and encroachment at an operational end user level of 
this type of technology into day to day training in order to understand the latent levels 
of knowledge and awareness that exists to support all D,C&E activity.) 

Irene (Agent1):  

I do not know anyone but I have seen some videos in internet about novel uses of 
virtual reality. Also in the news appear information about new virtual reality 
developments. 

Pol (Agent1):  

No. 

Antonio (Training responsible): 

No. 

22. How frequently and in what way are you made aware of the latest developments to 
training? (Means and methods by which end users are made aware of training 
technology developments in order for us to understand and integrate into known and 
proven methods.) 

Irene (Agent1):  

Specifically I do not know about developments in training, but the last weeks I saw in 
the news information about the Mobile World Congress where the virtual reality is used 
not only for gaming. 

  



   

 

 

Grant Agreement # 653590 AUGGMED – WYP – D6.2.2 Page 39 of 63 

 

Pol (Agent1):  

I am not up to day in these issues. 

23. In what way do you, individually or as an organisation, explore, test and validate the 
effectiveness to your training and operational needs? (Means and methods by which 
end users are made aware of training technology developments in order for us to 
understand and integrate into known and proven methods.) 

Pol (Agent1):  

Only with the day-to-day experience and the things that normally happen in the station. 

24. Do you or have you ever engaged with industry or academia in the development of 
technology? (Allows us to gauge the level of end user engagement that exists or could 
exist in training technology development and how this might be built upon and 
improved or made more effective.) 

25. How do you keep up to date with the latest ways of meeting your operational 
effectiveness and requirements? If not, do you think doing so would assist your role 
and how? If yes, has this proved effective and in what way? (Allows us to gauge the 
level of end user engagement that exists or could exist in training technology 
development and how this might be built upon and improved or made more effective.) 

26. Did you find that the inclusion of the circulating and evacuating crowd, that 
exhibited behaviours based on our current understanding of human behaviour, 
increased the realism of the scenario played? What did you particularly like/dislike 
about the behaviours of the crowd? (Determine whether the addition of modelling 
realistic human behaviours adds value to the training environment or not. Determine 
specific aspects that the users found useful or not useful.) 

Irene (Agent1):  

I think that the crow increases the realism, is obvious that if you are in the station you 
have to see clients.  

Pol (Agent1):  

Yes, the crowd increases the realism to the extent that in a moment I felt overwhelmed 
because there was too many people in the station, like in reality.   

Antonio (Training responsible): 

The characters that I have seen today were persons that meekly obey orders, in a real 
emergency people want someone in charge. The experience says that when an 
authority voice exists the crowd usually listen to it and are submitted to, but there are 
situations where we can find people completely out of order either because they are 
blocked or nervous. 

In any case, the general case is the showed in the simulation  

27. Did you find that the crowd behaviour was realistic enough and allowed you to feel 
an immersive experience? What particular aspects of crowd behaviour added or 
detracted from the immersive experience? (Determine whether the behaviours 
exhibited were realistic enough to the users of the training environment. Determine 
whether some crowd behaviours detracted from the immersiveness of the training 
environment and therefore its purpose.)  
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Irene (Agent1):  

I think they were natural enough. An example of a natural behaviour is in the second 
scenario where we see injured people but who can walk trying to go directly to the exit 
without any orders, which is the real behaviour of a person, if you are injured you try to 
exit the incident site.  

Pol (Agent1):  

Yes, but normally the clients do not stare you with the intensity that the crowd do in the 
simulation, when you were going around they turn his necks until you disappear, is 
needed an eye contact but not so intense. Sometimes, in reality, the clients do not see 
you. 

Antonio (Training responsible): 

Perhaps, from my point of view, the crowd have to have assigned more personnel and 
characteristic roles with different behaviors. Moreover, it would be necessary to have 
different kind of persons like young people, kids, senior citizens, baby buggies or 
people with reduced mobility. 

28. Do you feel that there are aspects that could be improved in the population’s 
behaviour that would increase the apparent realism of the system? If so, what are they? 
(Identify any gaps in the realism of the populations’ behaviour that could be bridged by 
further developments.) 

Irene (Agent1):  

Yes, I think that the interaction with the crowd is necessary. In addition, other little 
details like when the crow passes through the ticket barriers they need to validate the 
ticket and this is another interaction. 

Pol (Agent1):  

It could increase the realism if the crowd would be able to make little and repetitive 
interactions with the agent. For example in a normal day, the clients usually ask me 
about which trains stop in a particular station, or they ask mi about a direction. This 
kind of questions will continue in an evacuation case. 

29. Did you feel that the interaction with the crowd via hand gestures/vocal commands 
was both intuitive (i.e. easy to use) and realistic. Which aspects of the interaction did 
you particularly like/dislike? (Determine whether the user’s interaction with the 
simulated crowd was appropriate for and in-line with the expected immersiveness and 
realism offered by the training environment. Determine specific aspects of this 
interaction that users found useful or not useful.) 

Irene (Agent1):  

I think that the command is a little bit difficult to use at the beginning and when you are 
in the simulation, you have to look at the buttons to press the action. This situation 
slows the interaction and in some cases, the crowd reacts with delay after giving the 
order. 

I have not used all the actions that are in the command and the action evacuate and 
go out I think that are duplicated because if you say to a person evacuate normally they 
will go out of the station in principle not only to the upper lobby. 
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Pol (Agent1):  

The commands where intuitive but not easy to use. You have to use the commands 
one by one, for example when you want to evacuate the people; you have to select a 
group of clients and later another group. Perhaps it could be more useful if these orders 
are voice based and the platform could recognise some clue words like evacuate. 

Antonio (Training responsible): 

I think that it could be better, some of the commands where blurred in my simulation. 

30. Do you think the scenarios portrayed in the model represent a realistic terrorist 
threat? (Determine the actual, realistic threats) 

Irene (Agent1):  

Yes. Another realistic situation that unfortunately is very common is people being run 
over, so it could be interesting to have the opportunity to deal with these emergencies 
or even try to persuade someone who wants to jump to the tracks. 

Pol (Agent1):  

Yes, someone can left an explosive bags but I have missed the circulating trains, in 
Muntaner station at rush hours the trains have a frequency of few minutes. 

Antonio (Training responsible): 

Yes, the scenarios represent a realistic terrorist threat, in fact in 2004 in Madrid some 
explosive bags exploded in Atocha station. 

31. Do you think the directives to the first responders are clear and will manage the 
event in a practical, professional and effective way? (Determine the level of 
professional skills and briefing needed in order to have an effective and efficient 
training.) 

32. Do you think the population in the arena understands the directives portrayed by 
the first responders? Do you think the population counts and rely on the first 
responders' directives? Do they follow? (Determine the level of response by 
population to first responders' directives.) 

33. Do you think the scenario portrayed and the population reactions represent the 
actual anxiety and trauma burden on the population? (Determine a clear set of 
directives to population) 

Pol (Agent1):  

I think that in a real evacuation the clients will be more stressed than in the simulation. 
In addition, is needed some clients with reduced mobility which have to be helped in 
an evacuation case, but also some children and older people. 

34. While you were using the vest in this test, have you felt it comfortable when putting 
on and wearing? (Direct feedback to establish product usability.) 

Irene (Agent1):  

The vest is comfortable but I think that is has so many cables so when you put it you 
are taking care of not to break anything. 
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Pol (Agent1):  

The vest was comfortable. 

35. Have you perceived any discomfort or pain from the tactile stimulus? (Direct 
feedback to establish product usability.) 

Irene (Agent1):  

You feel comfortable with the vest; I have felt vibrations when I bump into some of the 
clients, both at right and left hand. 

Pol (Agent1):  

No. 

36. Compare both tests performed with and without a vest. (Direct feedback to establish 
product usability.) 

Irene (Agent1):  

The vest will help to improve the simulation; if we want to feel more realistic simulations 
we will need it. 

Pol (Agent1):  

I can not compare because the vest did not work properly.  

37. Evaluate from 0 to 10 the realism of the perceived stimuli. (Direct feedback to 
establish product usability.) 

Irene (Agent1):  

The stimuli are not natural, is obvious, but it helps you to feel immerse. I think is more 
useful if you are able to feel heat. For instance, firefighters always explain that in some 
situations is so hot that you will not be able to walk through some places, if you are in 
the simulation and you do not perceive the feeling you will walk around through places 
that you should not.  

38. Do you consider useful this kind of tactile/haptic devices, such as this vest, for VR 
training environments? (Direct feedback to establish product usability.) 

Irene (Agent1):  

That you can touch and manipulate things is a needed improvement.  

Pol (Agent1):  

Yes, very useful and necessary, and the use of gloves for example. 

Antonio (Training responsible): 

I consider that tactile/haptic devices are necessary, also other sensory devices like 
gloves. 
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In the following tables we present the answers to the system usability scale: 

Table 13. System usability scale 

Nº Question Irene (Agent 1) Pol (Agent 2) Antonio (Resp.) 

1. I think that I would like to 
use this system 
frequently.  

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

2. I found the system 
unnecessarily complex. 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

3 I thought the system was 
easy to use. 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

4. I thought the system was 
easy to use. I think that I 
would not need the 
support of a Technical 
person to be able to use 
this system.  

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

5. I found the various 
functions in this system 
were well integrated.  

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

6. I thought there was too 
much inconsistency in this 
system.  

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

7. I would imagine that most 
people would learn to use 
this system very quickly.  

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

8. I found the system very 
cumbersome to use.  

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

9. I felt very confident using 
the system. 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

10. I needed to learn a lot of 
things before I could get 
going with this system. 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

Strongly 
Agree 

Strongly 
Disagree 

 

 

5.2 SEM Feedback 

1. How do you currently carry out training? (What methods are currently used, how 
often?)  

Guillem (Nurse - Team leader): we train on a yearly basis and we attend courses 
depending on the training necessities the department gathers.  We attend classroom 
courses and online ones, always with skills workshops and simulations. 

Carmen (Nurse - Team leader): mainly classroom courses with simulations 

Sergio (Nurse - Team leader): classroom courses and skill practice.  

Ramón (Paramedic): I attend the company training program and it is mainly classroom 
courses. 
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Gerard (Nurse): half the courses I attend are online and half are classroom-based. 

Martí (Paramedic): I am attending courses once or twice a month and they usually are 
classroom or online. 

2.From the training methods you have mentioned, which do you feel are the 
most beneficial and why? (What methods provide the most beneficial training, are 

the most comparable to real-life situations.)  

Guillem (Nurse - Team leader): skill workshops and simulations are the way to practice 
what we might need in future situations. 

Carmen (Nurse - Team leader): classroom courses with skills practice so we can 
elaborate what we learn 

Sergio (Nurse - Team leader): we need to practice all our skills so the best way is 
throughout skill practice  

Gerard (Nurse): I learn more with classroom courses 

Martí (Paramedic): They both have advantages. Classroom courses give the 
opportunity to have help from an expert/Senior. And you can follow your own rhythm 
with the online courses. 

3. Do you feel that a system like this one, once it has been fully developed, could 
enhance current training methods? In what way? (Whether trainer/trainees believe that 
a system like AUGGMED could be useful for training. How trainers/trainees see the 
system fitting into existing training practice.) 

Guillem (Nurse - Team leader): It would be very helpful because we could train aspects 
of our work that we can’t practice nowadays. 

Carmen (Nurse - Team leader): Yes. It will help to automate processes 

Sergio (Nurse - Team leader): Yes. The trainee can interact with the scenario and other 
avatars 

Ramón (Paramedic): yes. Because you're free to act as you see fit. 

Gerard (Nurse): Yes. You can practice anytime. 

Martí (Paramedic): Yes. It gives the 

4. Are there any clear gaps in current training practice that you feel a system like this 
one could fill?(Training gaps identified by trainers/trainees. Whether they see the 
potential of AUGGMED to plug these gaps. Whether AUGGMED is in fact addressing 
identified training gaps.) 

5. What are the measures currently being taken to address these gaps? If any? 
(Information on the official Police response to addressing training gaps and whether 
systems like AUGGMED are being considered.) 

Carmen (Nurse - Team leader): Repeat simulations 

Sergio (Nurse - Team leader): Online, videos 

Gerard (Nurse): Case simulation 

Martí (Paramedic):  Updates. Assess training needs 
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6. Can you foresee any immediate barriers in adopting a system such as this one into 
day-to-day training practice? (Predicted barriers to implementing and adopting this sort 
of system into current practice and day-to-day operations. Such as technological 
barriers, budget barriers, etc.) 

Carmen (Nurse - Team leader): The cost. 

Sergio (Nurse - Team leader): The cost. 

Ramón (Paramedic): to become used to keys 

Martí (Paramedic): The cost 

7. What did you particularly like or dislike about the AUGGMED platform you tested 
today? (Identify any design elements or user issues with the platform, not just the 
training method, that are liked/disliked.) 

Guillem (Nurse - Team leader): When I moved quickly my head it made me feel dizzy. 

Carmen (Nurse - Team leader): I enjoyed it all. 

Sergio (Nurse - Team leader): I didn't like the way to get the patients information 

Ramón (Paramedic): I could use different platform (VR, PC) but there are things that 
don't look real 

Gerard (Nurse): I enjoyed the VR but I'd like to have more tools/commands 

Martí (Paramedic): VR is a good option but it takes longer to get used to keys control 

8. Did the Platform provide/Can you see the Platform providing a realistic training 
experience for you? (Information on accurate and/or unrealistic aspects of the platform 
and/or scenarios.) 

Guillem (Nurse - Team leader): Yes. 

Carmen (Nurse - Team leader): Yes. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes. 

Gerard (Nurse): Yes. 

Martí (Paramedic): Yes. It can be a better tool than the drills 

9. What would you like to see in the next version of the system? What future features 
(mentioned today) interested you? (Feedback that what we are developing for pilot 3 
are useful features. Details on features or aspects we have not considered that could 
be addressed.) 

Carmen (Nurse - Team leader): There’s too much interaction with the trainer. 

Sergio (Nurse - Team leader): I would like to interact with other first responders 

Ramón (Paramedic): I would like to interact more with the victims. 

Martí (Paramedic): Interaction among different first responders (police, firefighters….) 
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10. Do you feel that the statistics and assessment methods shown/described today will 
give sufficient performance feedback? How do they compare with current (training) 
methods? (Identify any gaps in assessment features in this platform and their existing 
training methods. Validate current work and plan for pilot 3.) 

Martí (Paramedic): I'm not sure but due to the resemblance with reality they should be. 

11. Do you feel that a system like this one, once it has been fully developed, would be 
an effective tool to identify, develop and explore new tactics when the threat or trends 
change? (Whether trainer/trainees believe that a system like AUGGMED could be useful 
to explore new tactics when new threats and trends are identified.) 

Carmen (Nurse - Team leader): Yes.  

Sergio (Nurse - Team leader): Yes. The scenarios can be adapted to new situations 

Ramón (Paramedic): Yes 

Gerard (Nurse): Yes. It is different each time you train. 

Martí (Paramedic): It gives the chance to see all the picture so it should help 

12. Do you think others organisations would benefit from using AUGGMED? If yes who 
do you think they are? (Whether trainer/trainees believe that a system like AUGGMED 
could be useful to other security/blue light services and who they are.) 

Carmen (Nurse - Team leader): civil protection, infrastructure companies 

Ramón (Paramedic): Civil protection, police, control centres 

Gerard (Nurse): Police and firefighters 

Martí (Paramedic): Police, civil protection, firefighters, private security. Control centres. 

13. Have you ever been involved in an incident like the scenario you have played out 
today in your current role? (Whether trainer/trainees believe that a system like 
AUGGMED introduces situational awareness.)  

Carmen (Nurse - Team leader): Not on this scale 

Sergio (Nurse - Team leader): No 

Ramón (Paramedic): Not on this scale 

Gerard (Nurse): Not on this scale 

Martí (Paramedic): Not with so many injured people. 

14. If so were you able to relate what you have done today to the real life incident? 
(Whether trainer/trainees believe that a system like AUGGMED introduces situational 
awareness and allows players to use their mental models to assist them to make 
decisions and think in an analytical way. A mental model can be described as a set of 
well-defined, highly organized yet dynamic knowledge structures developed over time 
from experience.) 

Carmen (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes. 

Gerard (Nurse): Yes. 

Martí (Paramedic): Yes, easily 
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15. Did you feel aware of what was happening around you while you were completing 
the immediate task you were doing? (Whether trainer/trainees believe that a system like 
AUGGMED introduces situational awareness and allows players to be situationally 
aware of what is going on around them before, during, and after interactions with the 
platform while also being fully aware of what is happening around in areas not currently 
the focus of their immediate task.)   

Guillem (Nurse - Team leader): Yes. 

Carmen (Nurse - Team leader): No. I was too immerse in what I was doing. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes. 

Gerard (Nurse): Yes. 

Martí (Paramedic): From time to time 

16. Do you think a system like this one would enable you to exercise your training in 
decision-making? (Whether trainer/trainees believe that a system like AUGGMED could 
be useful to consolidate existing training and knowledge.) 

Guillem (Nurse - Team leader): Yes. 

Carmen (Nurse - Team leader): Yes. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes. 

Gerard (Nurse): Yes. 

Martí (Paramedic): Yes. 

17. Do you think a system like this one would enable you to exercise your training in 
analytical thinking? (Whether trainer/trainees believe that a system like AUGGMED 
could be useful to consolidate existing training and knowledge.) 

Guillem (Nurse - Team leader): Yes. 

Carmen (Nurse - Team leader): Yes. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes, when we feedback the scenario and repeat the simulation 

Gerard (Nurse): Yes. 

Martí (Paramedic): Yes. 

18. Do you think a system like this one would enable you to exercise your training in 
and problem solving skills? (Whether trainer/trainees believe that a system like 
AUGGMED could be useful to consolidate existing training and knowledge.) 

Guillem (Nurse - Team leader): Yes. 

Carmen (Nurse - Team leader): Yes. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes. 

Gerard (Nurse): Yes. 

Martí (Paramedic): Yes. 
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19. Do you think a system like this one would enable you to exercise your training in 
emotional management? Did the platform look and feel close to reality? Did it make you 
feel emotional? (Whether trainer/trainees feel they are using emotional management 
skills to help them complete the tasks and carry out their duties.) 

Guillem (Nurse - Team leader): Yes. It didn’t make me feel emotional 

Carmen (Nurse - Team leader): Yes. It made me feel emotional 

Sergio (Nurse - Team leader): Yes. It didn’t make me feel emotional 

Ramón (Paramedic): When we feedback the scenario and repeat the simulation 

Gerard (Nurse): No. It didn’t make me feel emotional 

Martí (Paramedic): Not 100%. It didn’t make me feel emotional 

20. Have you used previously or intend to in the future use a system similar to this for 
any sort of training purpose? And if so what and where? (Level of awareness and 
encroachment at an operational end user level of this type of technology into day to 
day training in order to understand the latent levels of knowledge and awareness that 
exists to support all D,C&E activity.) 

Guillem (Nurse - Team leader): No. 

Carmen (Nurse - Team leader): No. 

Sergio (Nurse - Team leader): No. 

Ramón (Paramedic): No. 

Gerard (Nurse): No. 

Martí (Paramedic): No 

21. Do you know of anyone else in your industry who uses a system like this? If so who 
are they? (Level of awareness and encroachment at an operational end user level of 
this type of technology into day to day training in order to understand the latent levels 
of knowledge and awareness that exists to support all D,C&E activity.) 

Guillem (Nurse - Team leader): No. 

Carmen (Nurse - Team leader): No. 

Sergio (Nurse - Team leader): Similar. 

Ramón (Paramedic) No. 

Gerard (Nurse): Yes. 

Martí (Paramedic): Yes. 

22. How frequently and in what way are you made aware of the latest developments to 
training? (Means and methods by which end users are made aware of training 
technology developments in order for us to understand and integrate into known and 
proven methods.) 

Sergio (Nurse - Team leader): A little. 

Martí (Paramedic): From time to time 
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23. In what way do you, individually or as an organisation, explore, test and validate the 
effectiveness to your training and operational needs? (Means and methods by which 
end users are made aware of training technology developments in order for us to 
understand and integrate into known and proven methods.) 

Sergio (Nurse - Team leader): Little. We assess the course not the applicability of the 
skills 

Ramón (Paramedic):  Papers & scientific societies. 

Gerard (Nurse): No.  

Martí (Paramedic): Simulated cases and feedback after real ones 

24.Do you or have you ever engaged with industry or academia in the development of 
technology?(Allows us to gauge the level of end user engagement that exists or could 
exist in training technology development and how this might be built upon and 
improved or made more effective.) 

Guillem (Nurse - Team leader): Yes. 

Carmen (Nurse - Team leader): No. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes. 

Gerard (Nurse): No. 

Martí (Paramedic): No. 

25. How do you keep up to date with the latest ways of meeting your operational 
effectiveness and requirements? If not, do you think doing so would assist your role 
and how? If yes, has this proved effective and in what way? (Allows us to gauge the 
level of end user engagement that exists or could exist in training technology 
development and how this might be built uponand improved or made more effective.) 

Carmen (Nurse - Team leader): Internet and update sessions 

Sergio (Nurse - Team leader): Internet  

Ramón (Paramedic): Internet 

26. Did you find that the inclusion of the circulating and evacuating crowd, that 
exhibited behaviours based on our current understanding of human behaviour, 
increased the realism of the scenario played? What did you particularly like/dislike 
about the behaviours of the crowd? (Determine whether the addition of modelling 
realistic human behaviours adds value to the training environment or not. Determine 
specific aspects that the users found useful or not useful.) 

Carmen (Nurse - Team leader): Yes. It helped that I could see who was wounded 

Sergio (Nurse - Team leader): Yes.  The crowd acted too organized 

Ramón (Paramedic): Yes. Sometimes there's silence and in the simulation there was 
always a lot of noise. 
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27. Did you find that the crowd behaviour was realistic enough and allowed you to feel 
an immersive experience? What particular aspects of crowd behaviour added or 
detracted from the immersive experience?(Determine whether the behaviours exhibited 
were realistic enough to the users of the training environment. Determine whether some 
crowd behaviours detracted from the immersiveness of the training environment and 
therefore its purpose.) 

Guillem (Nurse - Team leader): Yes.  

Carmen (Nurse - Team leader): Yes. All people acted the same. Normally, not all  the 
green would evacuate. 

Sergio (Nurse - Team leader): Yes. The crowd act like zombies. 

Ramón (Paramedic): Yes. The crowd behaviour does not look real, they are standing 
up and still after the explosion. 

Gerard (Nurse): Yes. The lack of interaction 

Martí (Paramedic): Yes. The crowd obeys instantly and all of them, They should be 
more erratic 

28. Do you feel that there are aspects that could be improved in the population’s 
behaviour that would increase the apparent realism of the system? If so, what are 
they?(Identify any gaps in the realism of the populations’ behaviour that could be 
bridged by further developments.) 

Sergio (Nurse - Team leader): All the people act the same 

Ramón (Paramedic): Yes.  

Gerard (Nurse): Yes. They are too organized, they respond to fast. 

Martí (Paramedic): Yes.  The crowd obeys instantly and all of them, They should be 
more erratic 

29. Did you feel that the interaction with the crowd via hand gestures/vocal commands 
was both intuitive (i.e. easy to use) and realistic. Which aspects of the interaction did 
you particularly like/dislike?(Determine whether the user’s interaction with the 
simulated crowd was appropriate for and in-line with the expected immersiveness and 
realism offered by the training environment. Determine specific aspects of this 
interaction that users found useful or not useful.) 

Carmen (Nurse - Team leader): It could be improved 

Sergio (Nurse - Team leader): 50%. They obey but there is a lack of interaction with 
the patients 

Ramón (Paramedic) Yes. The laptop was slow and difficult. The pc was better. 

Gerard (Nurse): No. 

Martí (Paramedic): It takes a little to adapt 
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30. Do you think the scenarios portrayed in the model represent a realistic terrorist 
threat?(Determine the actual, realistic threats) 

Guillem (Nurse - Team leader): Yes.  

Carmen (Nurse - Team leader): Yes. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): Yes. 

Gerard (Nurse): Yes. 

Martí (Paramedic): Yes. 

31. Do you think the directives to the first responders are clear and will manage the 
event in a practical, professional and effective way?(Determine the level of professional 
skills and briefing needed in order to have an effective and efficient training.) 

Carmen (Nurse - Team leader): Yes. 

Sergio (Nurse - Team leader): Yes. 

Ramón (Paramedic): No. 

Martí (Paramedic): It is difficult to know 

32. Do you think the population in the arena understands the directives portrayed by 
the first responders? Do you think the population counts and rely on the first 
responders' directives? Do they follow? (Determine the level of response by 
population to first responders' directives.) 

Guillem (Nurse - Team leader): Yes.  

Carmen (Nurse - Team leader): Yes.  

Sergio (Nurse - Team leader): Yes.  

Ramón (Paramedic): Yes. 

Gerard (Nurse): No. 

Martí (Paramedic): Yes 

33. Do you think the scenario portrayed and the population reactions represent the 
actual anxiety and trauma burden on the population? (Determine a clear set of 
directives to population) 

Carmen (Nurse - Team leader): Yes.  

Sergio (Nurse - Team leader): Lack of drama 

Ramón (Paramedic): No. 

Gerard (Nurse):  No. 

Martí (Paramedic): Yes. The sounds help 

34. While you were using the vest in this test, have you felt it comfortable when putting 
on and wearing? (Direct feedback to establish product usability.) 

Carmen (Nurse - Team leader): Yes. 

Sergio (Nurse - Team leader): Yes. 

Gerard (Nurse): Yes. 
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35. Have you perceived any discomfort or pain from the tactile stimulus? (Direct 
feedback to establish product usability.) 

Carmen (Nurse - Team leader): Not pain but I was not sure of the reason of the vibration. 

Sergio (Nurse - Team leader): No. 

Gerard (Nurse): No but I perceived the stimuli 

36. Compare both tests performed with and without a vest.(Direct feedback to establish 
product usability.) 

Carmen (Nurse - Team leader): Better with the vest 

Sergio (Nurse - Team leader): It is more realistic with the vest 

Gerard (Nurse): The vest helps to feel the simulation more real 

37. Evaluate from 0 to 10 the realism of the perceived stimuli.(Direct feedback to 
establish product usability.) 

Carmen (Nurse - Team leader): 8. 

Sergio (Nurse - Team leader): 5. 

Gerard (Nurse): 5 

38. Do you consider useful this kind of tactile/haptic devices, such as this vest, for VR 
training environments?(Direct feedback to establish product usability.) 

Carmen (Nurse - Team leader): It needs improvement 

Sergio (Nurse - Team leader): Yes. 

Gerard (Nurse): Yes 

 

In the following tables present the answers to the system usability scale: 

System usability scale 

Nº Question 
Guillem 
(Nurse-Team 
leader) 

Carmen 
(Nurse-Team 
leader) 

Sergio (Nurse-
Team leader) 

1. 
I think that I would like to 
use this system 
frequently.  

Strongly Agree Strongly Agree Strongly Agree 

2. 
I found the system 
unnecessarily complex. 

Disagree 
Strongly 
Disagree 

Strongly Disagree 

3 
I thought the system was 
easy to use. 

Agree Agree Agree 

4. 

I thought the system was 
easy to use. I think that I 
would not need the 
support of a Technical 
person to be able to use 
this system.  

Disagree Agree Agree 

5. 
I found the various 
functions in this system 
were well integrated.  

Agree Strongly Agree Strongly Agree 
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6. 
I thought there was too 
much inconsistency in this 
system.  

Strongly 
Disagree 

Strongly 
Disagree 

Strongly Disagree 

7. 
I would imagine that most 
people would learn to use 
this system very quickly.  

Strongly Agree Strongly Agree Strongly Agree 

8. 
I found the system very 
cumbersome to use.  

Disagree 
Strongly 
Disagree 

Strongly Disagree 

9. 
I felt very confident using 
the system. 

Agree Strongly Agree Strongly Agree 

10. 
I needed to learn a lot of 
things before I could get 
going with this system. 

Strongly 
Disagree 

Strongly 
Disagree 

Strongly Disagree 

Nº Question 
Ramón 
(paramedic) 

Gerard (Nurse) Martí (Paramedic) 

1. 
I think that I would like to 
use this system 
frequently.  

Strongly Agree Strongly Agree Strongly Agree 

2. 
I found the system 
unnecessarily complex. 

Disagree 
Strongly 
Disagree 

Disagree 

3 
I thought the system was 
easy to use. 

Agree Agree Agree 

4. 

I thought the system was 
easy to use. I think that I 
would not need the 
support of aTechnical 
person to be able to use 
this system.  

Strongly Agree Disagree Strongly Disagree 

5. 
I found the various 
functions in this system 
were well integrated.  

Agree Agree Agree 

6. 
I thought there was too 
much inconsistency in this 
system.  

Disagree Disagree Disagree 

7. 
I would imagine that most 
people would learn to use 
this system very quickly.  

Agree Strongly Agree Agree 

8. 
I found the system very 
cumbersome to use.  

Disagree Disagree Disagree 

9. 
I felt very confident using 
the system. 

Agree Strongly Agree Agree 

10. 
I needed to learn a lot of 
things before I could get 
going with this system. 

Disagree 
Strongly 
Disagree 

Strongly Disagree 
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5.3 Analysis 

5.3.1 FGC 

FGC staff train once per year, they follow the Permanent Training Plan (PTP) where the 
procedures are explained and sometimes demonstrations in group are carried out. The 
interviewees agree that AUGGMED could be a useful platform to put into practice the 
procedures but once fully developed and with some improvements. The potential of the 
platform lies in his versatility, its capability of experiencing an immersive virtual reality isolated 
from the real world, its functionality for individual teaching and evaluation of personalized 
procedures, its capability for teaching different capabilities and its potential for collaboration 
with other organizations. 

Some difficulties in the AUGGMED implementation that the interviewees saw are the dizzying 
sensation that you feel after using the platform. Moreover, there are a lot of agents and hence 
it would be necessary to use lots of equipment, and finally, the platform now is a prototype 
version so it needs improvements to be fully operational. 

The improvements that the users suggest are specially the interaction with the customers and 
objects; this  is extremely important in order to be able to train with the platform. They also 
suggest improvements in communication and fluidity. They think that the commands could be 
easier, and they noted that despite the immersive feeling you know that it is virtual reality so, 
for example, in the bomb explosion scenario, the emotions that you are able to feel are not 
the same ones that you would feel in a real bomb explosion with real injured people. 

Regarding to the crowd, improvements are needed although they are necessary and they 
increase the realism of the simulation. It would be interesting to include any out of order 
behavior, which is typical in this type of situations, and include a more diverse population 
including children, old people and people with reduced mobility. The interviewees agree that 
on a normal day in the station the customers do not stare at you as the crowd currently does. 

To finalize, they think that the vest would increase the realism and is a necessary element to 
the training that needs to be fully developed. It could even be interesting to include gloves to 
allow for interaction with the objects.   

5.3.2 SEM 

SEM staff train in classes, online and with simulations. They think that the AUGGMED platform 
will enable them to train more specifically new aspects and automate the procedures. Some 
advantages are the time flexibility of training; you can use it at any time and it allows you to 
put into practice the abilities that you are supposed to have.  

Some difficulties that the interviewees saw in the platform implementation are; the cost of 
having this type of equipment, the dizzying sensation and becoming used to the keys. 
Otherwise, all the trainees agree on the potential of the platform. 

Some recommendations that the interviewees suggest are the need of interaction with victims, 
other first responders and less interaction with the trainer. Some of them said that the way to 
deliver information about the victims is not useful. They agree that they do not feel emotional 
in the environment. The crowd should act individually, they are too organized. All of them 
agree on the benefits of the vest. 
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6. TECHNICAL EVALUATION 

In the following table is detailed the percentage of functionality that has been achieved to date. 

Require
ment  

ID 
Title 

Description (what is 
being measured) 

Achievement Criteria 
Pri
orit
y 

% 
Ac
hie
ved 

FRT4.1-
001 

Usable with 
standard mouse 
and keyboard. 

Capability to interact with 
and change all options in the 
interface using selected input 
method. 

Every interface option is 
interactive. 

P1 100
% 

FRT4.1-
002 

Usable with touch 
screen devices 

Capability to interact with 
and change all options in the 
interface using selected input 
method. 

Every interface option is 
interactive. 

P1 100
% 

FRT4.1-
003 

Usable with Virtual 
Reality 

Capability to interact with 
and change all options in the 
interface using selected input 
method. 

Every interface option is 
interactive. 

P1 100
% 

FRT2.1-
016 

Dynamically 
changing scenario 

System should allow the 
trainers to modify the 
currently run scenario by 
closing/opening doors, 
early/late detonation of 
explosives, stop, pause, 
replay and go back to a 
save-point in the game play, 
move red/blue team 
members to arbitrary points 
in the geometry, modify 
lighting conditions  

Ability to perform listed actions P1 75
%% 

FRT2.1-
017 

Video recording Allow the blue team view to 
be recorded 

Ability to record first person 
perspective video 

P1 0% 

FRT4.1-
005 

Attack-related 
configuration 

(Type of attack, size 
of attack. Radius of 
damage) 

Choose the type of attack 
against the location including 
cyber-attack, explosive, 
CBRN and firearms. 

The ability to select the basic 
type of attack. 

 

P1 100
% 

FRT4.1-
004 

Location-related 
configuration 

(type of geometry, 
size) 

 

Provides methods of 
selecting a specific training 
location. 

A location can be chosen from a 
list. 

P1 100
% 

FRT4.2-
002 

Trainee Selection The trainer will require the 
capability to select a specific 
user. 

Selection System implemented P1 100
% 
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FRT4.2-
003 

Trainer to Trainee 
Communication 

The trainer will require the 
capability to communicate 
with trainees. Potentially 
using the Trainee Selection 
system. 

Targeted communication 
between the trainer and the 
trainees. 

P1 100
% 

FRT4.2-
003 

Trainer to Trainee 
Communication 

The trainer will require the 
capability to communicate 
with trainees. Potentially 
using the Trainee Selection 
system. 

Global trainer to trainee 
communication. 

P1 100
% 

FRT4.2-
001 

Real Time 
Observation 

The user will be capable of 
navigating the virtual 
environment and observing 
all trainees live, regardless of 
their location. 

Real time movement controls. P1 100
% 

FRT4.3-
001 

Individual Trainee 
Feedback 

Individual trainees will be 
able to see a summary of 
their performance at the end 
of a training exercise. 

Trainees are given a simple 
summary of their performance 
on completion of a training 
scenario. 

P1 0% 

FRT4.3-
002 

Trainer Group and 
Individual Feedback 
Interface  

The trainer will have access 
to individual trainee 
performance summaries. 
The trainer can also access 
group performance metrics. 

The trainer is given a 
performance summary interface 
capable of displaying individual 
and group information. 

P1 0% 

FRT4.3-
003 

Observe 
Recordings of 
Individual Trainees 

The trainer will be able to 
replay recordings of the 
trainee's performance in the 
exercise. 

Access to recordings of the 
trainee's performance. 

P1 0% 

FRWP5-
001 

Communication 
layer between 
EXODUS and Unity 
Server 

A communication layer for 
information exchange 
(bidirectional) between 
EXODUS and Unity Server 

Definition of a common data 
model for information exchange 

 

Sufficient information exchange 
between EXODUS and Unity 
Server in order for the VR and 
MR training sessions to be 
realistic 

P1 100
% 

FRWP5-
002 

Communication 
layer between Unity 
Client(s) and Unity 
Server 

A communication layer for 
information exchange 
(bidirectional) between Unity 
Client(s) and Unity Server 

Use/implementation of a 
communication layer that will 
allow smooth communication 
between the client(s) and the 
server in order to achieve a 
multiplayer experience 

P1 100
% 

FRWP5-
003 

Communication 
layer between 
devices (such as 
gun controllers and 
vests) and Unity 
Server 

A communication layer for 
information exchange 
(bidirectional) between 
devices and Unity Client 

Definition of input/output data 
and signals/triggers for both the 
controllers and the Unity Server  

 

Realistic behaviour during 
training 

P1 100
% 
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FRT2.1-
001 

Select geometry Allows user to load a pre 
created geometry 

The geometry is loaded in the 
3D environment 

P2 100
% 

FRT2.1-
002 

Select population Allows user to load the 
civilian population in the 
environment as well as the 
behaviour (itineraries) during 
the simulation  

The population is loaded in the 
3D environment 

P2 100
% 

FRT2.1-
003 

Select fire Allows user to load pre 
modelled fire data 

The fire data is loaded in the 3D 
environment 

P2 100
% 

FRT2.1-
004 

Select blast Allows user to load blast 
characteristics 

The blast characteristics are 
loaded in the 3D environment 

P2 100
% 

FRT2.1-
005 

Specify Blue team Allows user to specify 
number and location of blue 
team (i.e. CT officers) 
minimum 2 blue team 
members 

The blue team is created in the 
3D environment 

P2 100
% 

FRT2.1-
006 

Specify Red team Allows user to specify 
number and location of red 
team (i.e. terrorists) 
minimum 1 red team 
member 

The red team is created in the 
3D environment 

P2 100
% 

FRT2.1-
007 

Scenario 
specification 

System is flexible to allows 
user to play a variety of 
scenarios 

User is able to execute their 
procedures/tactics in simulated 
environment 

P2 100
% 

FRT2.1-
008 

Blue team 
classification 

Blue team members should 
be classified as active (e.g. 
police) or passive (e.g. 
paramedics) 

User is able to specify which 
agents are active and which are 
passive 

P2 100
% 

FRT2.1-
009 

User control of 
agent 

Allows user to control 
specific simulated agent 

User is able to control blue or 
red team members 

P2 0% 

FRT2.1-
010 

Transport Terminals 
have two arenas 

All the three transport 
terminals must have two 
arenas.  

One that represents the 
transport hub airport, railway 
seaport and one that 
represents another arena 
such as a school hall, office 
area or car park. 

End users provide UOG with 
suitable CAD drawings 

 

P2 0% 

FRT2.1-
011 

Zones in incident 
identified as 
hot/warm/cold 

Zones must be specified as 
H/W/C, these conditions are 
dynamic and can change 
during the gameplay 

Scenario is specified in such a 
way as to indicate H/W/C 
conditions 

P2 0% 

FRT2.1-
012 

Team member 
movement speeds 

Agents within the simulated 
environment must be able to 
move at different speeds The 
member of a team must be 
able to stop, crawl, move at 
a walking speed, move at a 

Agent moves at a variable 
speeds 

P2 100
% 
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fast walking speed, run (flee) 
and backwards movement 

FRT2.1-
013 

Participants in 
scenario 

System should allow for a 
minimum number of 
concurrent blue and red 
team members (2 and 1 
respectively) 

System runs at real time with 
minimum specified blue/red 
team members 

P2 100
% 

FRT2.1-
014 

Human and 
equipment 
performance 
parameters 

Users must be able to define 
agent and equipment 
parameters which should 
include weight, distance, 
radius, vision, audible range 
and touch. 

Ability to specify 
human/equipment performance 
parameters 

P2 0% 

FRT2.1-
015 

Results and 
Information  

System should be able to 
provide information 
regarding outcome of 
exercise with the ability of 
providing a review of what 
happened 

Ability to obtain simulation 
output results 

P2 0% 

FRT2.1-
018 

Scenario 
specification - siege 

Ability to replicate a siege 
scenario by allowing red 
team members taking control 
over an area and blue team 
members trying to negotiate. 
Civilians are assumed to 
have been allowed to leave 
the area, i.e. they won’t be 
represented 

Siege scenario is represented P2 100
% 

FRT2.1-
019 

Observations by 
medics 

Paramedics should be able 
to observe a body on the 
ground, assess their 
condition but not take any 
action other than instruct 
people to move to a certain 
direction. 

User is able to create passive 
medic that can assess condition 
of injured person 

P2 100
% 

FRT2.2-
001 

Scenario 
Configuration 

Doing Configuration parameters are 
sufficient and easy enough to 
handle 

P2 100
% 

FRT2.2-
002 

Scenario 
Configuration 

Outcome The generated scenarios are 
meaningful for intended training 

P2 100
% 

FRT2.2-
003 

3D Models Quality of the models  
- Airport 
- Harbor 
- Railway Station  

Looks realistic.  
Public areas, gateways, 
passages and doors are 
correctly mapped in Unity 

 

P2 100
% 

FRT2.2-
004 

Agents Rendering and interaction Natural animations  P2 100
% 
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FRT2.2-
005 

Threats Rendering and interaction Fire, explosions, victims and 
obstacles look natural 

P2 100
% 

FRT3.1-
001 

Crowd Simulation Crowd behavior  
- Airport 
- Harbour 
- Railway Station  

Public areas, gateways, 
passages and doors are 
correctly mapped in Exodus. 
The behavior of the crowd within 
the model is realistic. 

 

P2 100
% 

FRT3.1-
001 

Agents Interaction Correct interaction with crowd 

 

P2 100
% 

FRT3.1-
001 

Threats Simulation Fire, explosions, victims and 
obstacles behave realistic 

P2 75
% 

FRT3.2-
001 

Device Selection Value of selected devices The selected devices satisfy the 
system specifications as defined 
in T1.4.  

P2 100
% 

NFRT3.2
-001 

Rendering on 
devices running 
Unity 

Performance The engine is able to reduce the 
quality or resolution on mobile 
devices in order to guarantee a 
frame rate of 90 FPS 

P2 100
% 

NFRT3.2
-002 

Integration of 
devices connected 
to Unity 

Performance External devices like the vest 
can exchange data with Unity - 
and hereby with Exodus - in real 
time. 

P2 100
% 

FRT4.1-
003 

Usable with Virtual 
Reality 

Capability to interact with 
and change all options in the 
interface using selected input 
method. 

Capable of receiving input from 
gesture based control systems. 

P2 100
% 

FRT4.1-
003 

Usable with Virtual 
Reality 

Capability to interact with 
and change all options in the 
interface using selected input 
method. 

The size of the location can be 
customised. 

P2 0% 

FRT4.1-
003 

Usable with Virtual 
Reality 

Capability to interact with 
and change all options in the 
interface using selected input 
method. 

The location geometry can be 
customised. 

P3 100
% 

FRT4.1-
003 

Usable with Virtual 
Reality 

Capability to interact with 
and change all options in the 
interface using selected input 
method. 

The capability to customize the 
size and severity of the attack. 

P2 100
% 

FRT4.2-
001 

Real Time 
Observation 

The user will be capable of 
navigating the virtual 
environment and observing 
all trainees live, regardless of 
their location. 

Implementation of a multi-
floored observation system. 

P2 100
% 
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FRT4.2-
001 

Real Time 
Observation 

The user will be capable of 
navigating the virtual 
environment and observing 
all trainees live, regardless of 
their location. 

Implementation of a trainee 
perspective camera system. 

P3 100
% 

 

Non functional requirements 

Require
ment  

ID 
Title 

Description (what is 
being measured) 

Achievement Criteria 
Pri
orit
y 

% 
Ac
hie
ved 

NFRT2.1
-002 

Large number of 
concurrent 
simulated agents 

A large number of 
concurrently simulated 
agents should be included in 
the scenario 

User is able to create realistic 
populations without deterioration 
in the user’s experience  

P1 100
% 

NFRT2.1
-003 

Large crowd 
modelling 

System must allow for 
scenarios with large crowds 
moving through an area that 
has restricted exits 

Simulation of large number of 
people runs at real time 

P1 100
% 

NFRT4.1
-001 

Intuitive interaction The configuration interface 
will require intuitive 
interactive methods 
regardless of input type, 
catering for users with a wide 
variety of IT experience. 

End users can use the system 
accurately and efficiently 
generate new scenarios with 
minimal training. 

P1 100
% 

NFRT4.1
-002 

User-Interface 
design standards 
and accessibility 

The interface design will 
comply, wherever 
reasonable, with existing 
industry standard UI design 
guidelines, as well as include 
considerations regarding 
accessibility, such as colour 
blindness, size of text, etc. 

Design is in accordance with 
standard accessibility 
guidelines. 

 

User-feedback regarding 
usability of the system is 
satisfactory. 

P1 100
% 

NFRT4.1
-003 

Performance Minimal system-response 
times to user interaction. 

Reasonable system-response 
times. 

Appropriate user-feedback for 
system-operations that require 
longer response times. 

P1 100
% 

NFRT4.2
-001 

Intuitive interaction The real-time interface will 
require intuitive interactive 
methods regardless of input 
type, catering for users with 
a wide variety of IT 
experience. 

End users can use the system 
accurately and efficiently 
generate new scenarios with 
minimal training. 

P1 100
% 

NFRT4.2
-002 

User-Interface 
design standards 
and accessibility 

The interface design will 
comply, wherever 
reasonable, with existing 
industry standard UI design 
guidelines, as well as include 
considerations regarding 

Design is in accordance with 
standard accessibility 
guidelines. 

 

P1 100
% 
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accessibility, such as colour 
blindness, size of text, etc. 

User-feedback regarding 
usability of the system is 
satisfactory. 

NFRT4.2
-003 

Performance Minimal system-response 
times to user interaction. 

Reasonable system-response 
times. 

Appropriate user-feedback for 
system-operations that require 
longer response times. 

P1 100
% 

NFRT4.3
-001 

Intuitive interaction The real-time interface will 
require intuitive interactive 
methods regardless of input 
type, catering for users with a 
wide variety of IT experience. 

End users can use the system 
accurately and efficiently 
generate new scenarios with 
minimal training. 

P1 100
% 

NFRT4.3
-002 

User-Interface 
design standards 
and accessibility 

The interface design will 
comply, wherever 
reasonable, with existing 
industry standard UI design 
guidelines, as well as include 
considerations regarding 
accessibility, such as colour 
blindness, size of text, etc. 

Design is in accordance with 
standard accessibility 
guidelines. 

 

User-feedback regarding 
usability of the system is 
satisfactory. 

P1 100
% 

NFRT4.3
-003 

Performance Minimal system-response 
times to user interaction. 

Reasonable system-response 
times. 

Appropriate user-feedback for 
system-operations that require 
longer response times. 

P1 100
% 

NFRWP5
-001 

Network/communic
ation channels 
reliability 

The communication between 
the components and the 
Unity Server should be as 
reliable as possible, avoiding 
communication failures 

No communication failures (or 
failures that can be handled – 
see NFRWP5-003)  can occur 
during the operation of the 
system 

P1 100
% 

NFRWP5
-002 

Integration Platform 
performance 

The Integration Platform 
should handle all the 
communications between the 
system components and run 
in real time 

System must run in real time P1 100
% 

NFRWP5
-003 

Integration Platform 
robustness 

The Integration Platform 
should handle potential errors 
during the execution of the 
system and being able to 
remain operable 

In case the communication with a 
single or multiple components 
fails, the system must continue to 
be functional using the rest of the 
components that were not 
affected (if possible) 

P1 100
% 

NFRWP5
-004 

Secure 
communication 
channels between 
system components 

Information exchange 
between the integrated 
components should be 
encrypted and make use of 
secure channels 

Secure communication channels 
that do not allow externals to 
access data and steal 
information/knowledge about the 
training and use of the system 

P2 0% 

NFRT2.1
-001 

Real time Avatars 
response 

The simulated agents within 
the 3D environment must 
respond in real time 

User interaction with system offer 
no noticeable latency 

P2 100
% 
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NFRT2.1
-004 

Ease of use System must be user friendly 
and cater for different levels 
of IT skills. 

Ability to perform actions easily P2 100
% 

NFRT2.2
-001 

Rendering 
Performance 

Frames per Second (FPS) 90 FPS 

Depending on the device 
capacity the resolution needs to 
be reduced accordingly 

P2 100
% 

NFRT2.2
-002 

Real time Sync 
between Exodus 
and Unity 

fluent animations No lagging behind during 
gameplay 

P2 100
% 

NFRWP5
-005 

Protection of 
Integration Platform 
against external 
attacks 

Information handled 
internally by the Integration 
Platform should be protected 
using firewalls and by 
encrypting sensitive data 

Use of encryption methods and 
deployment of security measures 
such as firewalls 

P2 0% 

TRT2.1-
001 

User realises tactics 
and procedures 

Trainee is able to implement 
their tactics and procedures 
in intercepting a terrorist 
attack. 

Ability to perform tactics and 
procedures in a realistic virtual 
environment 

P2 100
% 

NFRWP5
-006 

Integration Platform 
deployment 

The Integration Platform 
should be available and able 
to work out of the box 

The users should be able to  run 
the system as easily as starting a 
computer game (ex. by pressing 
a start button) 

P3 100
% 
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7. CONCLUSION 

From the point of view of FGC and the users who participated, the use of the AUGGMED 
platform has been highly satisfactory. 

Undoubtedly, we are dealing with a pre-commercial version, but we do see that the 
applicability in the FGC formation processes is very high and can make it more efficient and 
effective, while at the same time can expand its reach. 

The feeling of immersion in the environment is amazing. Through the introduction of small 
modifications and new functionalities, we can turn the platform into a great training tool, which 
will allow not only training processes be executed more frequently, but also to be quickly 
adapted to the training needs, with an easy planning and reduced cost compared to current 
processes. 

An evolution of the platform allowing the interaction between the different trainees from the 
different companies or organizations involved in an emergency would place the AUGGMED 
tool on the highest podium. 

Scenario realism must be increased by adding to the demonstration exercise more End Users 
with specific operational roles and profiles. 

Further to the voice commands, evolution and advancement of data transmission must be 
obtained between instructors, trainers and trainees. 

 


