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1 Introduction

This document describes the final implementation of the Health AdCoS and

feedback to the HF -RTP. Since there are multiple AdCoS & for the Health

domain, each chapter covers a separate AdCoS. Each chapter starts with a

short AdCoS introduction, followed by a desc
HF-RTP have been integrated. The benefits of the HoliDes approach for

qualification and cert ification is described. Furthermore, an impression of

the HMI is given. Finally, each chapter concludes with feedback and
recommendations.

The order in which the AdCoS & are described in this document s derived
from the overall health application scenari o, which describes the flow of a
patient through the hospital.

AdCoS
' 1. Medical consult
Operator task schedule
Querying open EHR Data

1. Medical consuit

= =1

MRI examination

Guided patient positioning
Robust VCG triggering

Safe parallel transmit scanning

2. MRI examination

w

iXR treatment
1 3D Acqui sition

3. iIXR treatment

4. Data analysis, 4. Data analy sis, reporting

reporting and : 1 Internal analysis and reporting
visualisation

06/09/2016 Named Distribution Page 6 of
Only 58
Proj. No: 332933




HoliDes

Holi stic Human Factors  Des ign of
Adaptive Cooperative Human -
Machine Systems

2 Operator task schedule and guidance

2.1 AdCoS description

The objective of this AdCoS is to ease the collaboration between the
different actors and systems that compose a laboratory in a medical
environment (i.e. Automated Laboratory of Biochemistry General at the

Hospital Macarena of Seville). More specifically, the AdCoS is focused on
aspects related with the proper assignment of tasks in a clinical laboratory

and the ability to manage r eal time instructions (alarms, checkpoints,
reminders) and to optimize the workflow and cooperation among operators.

One of the main problems that older adults and newcomers face at work is

the adaptation to a changeable working environment, which comes f rom
many factors: new computer and machine interfaces, new devices, new
procedures and workflow, new business line and markets, etc. An incorrect

entering of changes in the working environment can cause a wrong
understanding of concepts, and it could also cause demotivation and low
productivity, especially in older employees. Furthermore, it can lead to user

errors, which can put patients at risk.

The intention of our ~ AdCoS system is to ease the development of a workflow
solution for hospitals focusing on the following aspects:
1 Helping to the proper staff assignment to tasks.
1 Providing real time instructions T trigger alarms i reminders and
check points.
1 Optimizing of the workflow and cooperation with the rest of operators.

To that end, we have implemented a prototype of a dynamic workflow
system that helps to help personnel (specifically nurses) to carry out their

daily tasks and that the prototype helps us to pre -validate the
implementation of an AdCoS System, before the full implementation on a

real hospital is carried out. Next figure shows the interaction between

different actors and agents involved in this use case.
06/09/2016 Named Distribution Page 7 of
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Figure 1 Operator Task Schedule and Guidance AdCos Use Case

2.2 Final HMI

The interaction between the operator and the system has been carried out
through an infrastructure composed by a server side (workflow engine and
editor + workflow management tool) , hetwork communication and a client side
usinga PC ortabl et. This PC or tablets allow the operators to interact by using
Graphical User Interfaces (GUI).
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Figure 2 Software Architecture and actors involved
As you can see in the previous figure of software architecture, the Operator
Task Schedule and Guidance  AdCoS use case is made up of three parts:
1 Workflow Engine & Editor . This tool is in charge of edition of
workflow diagrams and processing the instructions, decision making
and interacting with the real device that implem ents the prototype
mobile application. BonitaSoft has been used to carry out this
functionality.
1 Hospital Workflow Management Tool . This tool has been
implemented to manage the workflows (business processes) and the
user activity.
9 Client application (HoliA pp) : application where the workflow and

alarm information is shown in real time to the operators, e.g. available
tasks to be performed, alert about new task available, assigned tasks,
etc.
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2.2.1 AdCoS design 1 before and after

The AJCoS use case was initiated f ~ rom zero at the time the project started,

so the logic and the GUIs have been developed during the project. At

present, t he traditional workflow for operators in medical environment

(nur ses, physiciansé) comprises very compl
factors that influence the execution of tasks, such as unexpected events

that make it difficult to accomplish a pre -organized plan, anyway informal

processes at hospitals are very common such as meetings , hearings,

notetaking, etc.

The final HMI is mainly compose d of a PC based interface for the laboratory
manager (management tool) and a tablet/smartphone based interface for

the operators (client application). Next, several screenshots have been
taken for both parts.

O U vdm1321

H@liDes

192.168.1.51

Figure 3 Operat ortask schedule and guidance use case: Login Interfaces
for Manager and Operator.

The next figure represents the main page of the workflow engine HMI
simulating a dashboard, which is only accessed by the manager or
administrator of the laboratory. In t his page, the manager visualizes a
general summarize about the status of the system.
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Figure 4 Operator task schedule and guidance use case: Hospital
Workflow Management Tool (dashboard)
By using this HMI, the manager is able to visualise the workflows deployed

in the workflow engine, modify some of their properties (e.g. user
assignment, time schedules, task properties, etc.), visualise the tasks and
the users assigned to those tasks, or manage the users. All these features
are r epresented in the next figures.

This following figure shows a list of diagrams deployed in the workflow
engine, indicating two parameters: the configuration state (resolved or
unresolved) and the status (enable or disabled). The configuration state

determ ines if a process can be started or not. The reasons are related to

the definition of the workflow diagram (i.e. not all the actors of the process

have mappings to users, some business data are not available, etc.)

a
a
| sesouven | eveacso |
Figure 5 Oper ator task schedule and guidance use case: Hospital Workflow
Management Tool (list workflows)
Each workflow can be clicked to get more information and perform some
actions on the workflow: description, involved actors, workflow diagram
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(BPMN format), modif vy the status, remove the workflow in the system,
know the different instances and the management of them, etc.

Figure 6 Operator task schedule and guidance use case: Hospital Workflow
Management Tool (visualise workflows)

The m anager can carry out changes in the workflow diagram, for later to

be reloaded in the workflow engine manually. This feature will be improved

in next versions, to allow to the manager the possibility of updating in real

time the workflows. The only restric tion is that the previous running
instances of the workflows are deleted with the new deployment. Next
figure shows the BPMN diagram for a particular workflow.

BPMN Diagram
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Figure 7 Operator task schedule and guidance use case: Hospital
Workflow Management Tool (edit workflow properties)
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233 3

Figure 8 Operator task schedule and guidance use case: Hospital Workflow
Management Tool (visualise tasks)

Another feature is the management of users and actors, which are involved
in the business processes or workflows . This information about actors and
filters can be defined for each workflow in particular. When you define a
business process, you need to define who will carry out a task or step in the
process by specifying  an actor. An actor can be defined for a particular task,

lane or global process.  An actor is a placeholder that defines the theoretical

user or group of user who will perform the task
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Figure 9 Operator task schedule and guidance use case: Hospital Workflow
Management Tool (manage users)
Regarding the client application (HoliApp) , next we show several
screenshots of the main windows of the application: login, profile, task list,
task info, etc.
00 94 mia2
curro.fornes
192.168.1.51
Figure 10 Operator task schedule and guidance use case: HoliApp - main
windows of HoliApp
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