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Abstract

The QoE measurement has become a novel theme today. To achieve a quality service and minimize the negative impact that
traffic on network can cause, it’s very important to manage the devices that intervene in this service. Hence, the QoE evaluation
allows obtaining benefits both customers and service providers. The main objective of this paper is to measure QoE of a
teleconsultation application in Mental Health named Psiconnect, using an approach based on pentagram model. For the QoE
evaluation of Psiconnect application we used the pentagram model based on the measurement of 5 factors (integrality,
retainability, availability, usability, and instantaneousness). This model allows to design quantifiable metrics for quality evalu-
ations. Using the model cited the value of QoE for Psiconnect is 1.793 (between 1.6 and 1.8). Comparing with Mean Opinion
Scores (MOS) test, some users are dissatisfied with the use of the application although the result is near 1.8, so the most of users
are satisfied with the use of teleconsultation service based in Skype in the Psiconnect app. There are different models to measure
QokE having into account subjective parameters. This is important an estimation of QoE in a quantitative form. Other models can

be used to improve the quality of apps.
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Introduction

The prevalence of broadband wireless networks offering
Internet connectivity today has opened up new possibilities
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for using wireless and mobile services in eHealth applications
[1].

The available bandwidth and other parameters should be
considered when transmitting multimedia signals in several
wireless telecommunications systems. Therefore, the image
and video content must be compressed to meet the bandwidth
requirements. Hence, when designing an eHealth or mHealth
service, QoE must be taken into account since it is one of most
important factors in the implementation [2].

According to [3], QoE is “the degree of delight or annoy-
ance of the user of an application or service. It results from the
fulfillment of his/her expectations with respect to the utility
and/or enjoyment of the app or service in the light of the user’s
personality and current state”. To deal with user satisfaction
and acceptance, the notions of expected and perceived quality
are identified, since they influence the user’s perception [4].
Therefore QoE is a measure of users’ general perception for
the QoS [5]. Some influencing factors of QoE are: mental and
physiological state, expectation, background and experience
[6]. QoE depends on QoS parameters. In many cases QoE
factors can be evaluated through subjective surveys carried
out on users of a determinate service. In this way, it is possible
to measure their satisfaction with a service and produces a
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Mean Opinion Score (MOS) indicator [7-9]. MOS is a quan-
titative method to measure QoE. In this method, the range is
from 1 (bad) to 5 (excellent). This indicator is subjective and
every individual has his/her own set of QoE values for a same
service or application and with the same conditions. This lim-
itation can be minimized categorizing the users with similar
characteristics such as values or needs [10, 11]. There are other
methods, for example in [12], the authors propose other method
named pentagram model for measuring QoE. In [13] we pres-
ent a review of existing research works in the literature, refer-
ring to QoS and QokE in telemedicine and eHealth applications.
Some tools for measuring QoE are developed in the form of a
survey. For the development of this survey, many time is nec-
essary the help of psychologist [14—16]. In [17] discuss the
QoE multidimensionality and importance of considering all
influencing factors in QoE experiments. They describe the pop-
ular tools that can be used in subjective tests “survey-based”
together with procedure for processing statistical results, pro-
viding ways to statistically evaluate and compare the perfor-
mance of objective QoE estimators, using the data obtained.

In [18] we developed a system for communication between
different agents in mental health named Psiconnect. It pro-
vides communication services, necessary for improving the
treatment of the patients, a second medical opinion and solv-
ing doubts between patients and medical staff. Moreover, it
incorporates a video conferencing service using Skype.
Psiconnect tries to bring effectiveness to its users, i.e., a sec-
ond medical opinion, remote diagnosis, etc. This application
includes discussion forum, chat, videoconference, private
messages, related news, online and printed resources [18].

In this paper we used a model-based approach [12] to mea-
sure the QoE of the teleconsultation service of Psiconnect. This
approach can be applied to other teleconsultation apps in dif-
ferent specialties. The main aim of this work is to measure QoE
of Psiconnect using an approach based on this pentagram mod-
el. This methodology can be applied to other ehealth applica-
tions and/or systems to compare it with other models.

The remainder of this paper is as follows. In Methodology
section, the used model to measure the QoE of the
teleconsultation application is presented. Next, the results are
showed and by last, conclusion is described.

Table 1 Factors influencing in QoE and measures

QoE performance indicator Measures Used Symbol

Integrality Jitter (Jit), delay (Del), A
packet loss ratio (P1)

Retainability Service interruption ratio B

Availability Success ratio of user C
access service

Usability Service Usability D

Instantaneousness Response Time to establish E

and access service
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Table 2 Integrality

index Weight Threshold
Delay 0.5 90 ms
Jitter 0.2 30 ms
Packet loss rate 0.14 6%
Methods

The model used in this work for QoE evaluation use the Eq.
(1). It allows to design quantifiable metrics for quality evalu-
ations. QoE is presented and measured through using a pen-
tagram diagram based on the measurement of five factors. The
measurement result of each factor is a value from 0 to 1, where
0 indicates the minimum value and 1 indicates the maximum
value. These factors are show in Table 1,where we indicated
the relation between the symbols in the equation, performance
indicators and most important measures [12].

1
QoF = 5 sin 72°U(AB + BC + CD + DE + EA) (1)

Integrality depends on factors as jitter, delay and packed
loss rate. In Eq. (2) we can see D 4 as the sum ofthe QoE of the
service integrality.

DA = x| -Del + °‘2‘Jit + °<3'Pl (2)

Where «; defines the consistency ratio complied with contract.
If «; is bigger the QoE is better.

As retainability service, we represent the service interrup-
tion ration in Eq. (3)

Dgp = 1-6 where § = "

(3)

Tt

1

The availability ratio is defined in Eq. (4)
D¢ =1-— (4)

where m is the number of access service failure and n the total
of access services.

We consider three dimensions of usability as are effective-
ness, efficiency and satisfaction using the model defined in
[12]. The instantaneousness ratio is defined in Eq. (5).

Dg = " (5)

Table 3 Ratios results
Da Dg Dc Dp Dg

0,93 0,96 0,71 0,78 0,94




J Med Syst (2019) 43: 213

Page3of5 213

Fig. 1 QoE pentagram model
[12]

where m is the number of 6>1,0 = ¢ / e O represents the
target value.

The usability service contains a series of metrics such as:
task completion, error counts, task times and satisfaction,
which are responsible for quantifying the dimensions of the
service (effectiveness, efficiency and satisfaction).

Usability

Integrality

Retainability

Availability

Results and Discussion

In this section the results of the QoE evaluation of Psiconnect
app using a model-based approach [12] are presented. Delay,
jitter and packet loss rate are influencing in the transmission of
video and audio. In Table 2 appear the characteristics of the

Fig. 2 QoE pentagram model for Integrality
measurements of our application
S
0.93 \
Instantaneousness R
\\ Retainability
,0.96
0.94
0.78
Usability Availability
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integrality measure and Table 3 shows the different ratios Dy
Dg, D¢, Dp, Dg.

The values shown in Table 3 are the results obtained by
applying egs. (2)—(5). DA represents the sum of the QoE of

the service integrality. The different D; for i=B, C, D, E are
explained in the methods section. We calculate the final QoE
for Psiconnect as follows:

Q0E = 0.48+[(0.93%0.96) + (0.96%0.71) + (0.71%0.78) + (0.78%0.94) + (0.94%0.93)] = 1.793

Taking into account the pentagram model (See Fig. 1) to
measure the five QoE factors, we show in Fig. 2 the calculated
values for our application.

This model shows that few users aren’t satisfied at all with
the model-based approach because the value is between 1.6
and 1.8 [12]. The impact of poor QoE and low QoS in eHealth
can result not only in poor quality of the health care service but
can also lead to false judgments in diagnosis, data latency can
affect the accuracy and time of completion time of surgical
task, or the delay in remote surgery can significantly degrade
remote surgeon’s task performance and may result in overall
poor performance, which in turn affects their confidence level
[4, 19].

Conclusion

QoE estimation and management has become an increasingly
important element for telecommunications service providers,
since this is a reflection of acceptance or opinion that users
have about the services they consume [20].

The growth of video traffic poses new challenges for ser-
vice providers, on the one hand, they pretend to increase the
QoE perceived by end users and on the other they are im-
mersed in minimizing costs of the delivery infrastructure that
is responsible for serving to millions of concurrent viewers
[21].

QOoE is closely related to QoS. The wide variety of eHealth
services imposes different QoS requirements on the underlying
networks. Aspects such as tolerance to delay are service re-
quirements ranging from strict real-time and delay intolerant
data transmission [22, 23]. Another aspect is application data
sensitivity to loss, with conversational voice based applications
that often tolerate some packet loss, while data transmission
(e.g., medical image transfer) is highly losses intolerant [24].

The model of QoE in areas such as Mental Health applying
the standards of usability, accessibility, efficiency, efficacy
and quality of clinical processes offers a integral eHealth sys-
tem that benefits both patients, physicians and specialists [25].

QoE is an important parameter to measure due to its sub-
jectivity. This paper measures the QoE of a teleconsultation
app in mental health using a model-approach [12]. The ob-
tained values cannot be considered good at all. As future
work, after comparing different QoE models we will propose
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a new model to use with this application and other applica-
tions in mental health.
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