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Abstract 
This document contains the evaluation report with regard to the final MULTISENSOR System. It 
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process itself and the evaluation results. It also includes an analysis of the evaluation results and 
a final assessment of the MULTISENSOR system at the end of the project. 
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EXECUTIVE SUMMARY 

This deliverable presents the evaluation results of the final evaluation of the MULTISENSOR 
prototype that has been completed in September 2016. 

It describes the user-centred evaluation methodology that is tailored for each use case 
scenario and that utilises one-to-one interviews as well as focus group interviews based on a 
standard questionnaire. In this final round, the evaluation followed the principles of 
summative testing with regard to the finished system as a whole. This third and final 
evaluation round also included a remote online evaluation by external partners and 
especially members of the MULTISENSOR user group.  

The evaluation itself has been conducted by the user partners Deutsche Welle, 
pressrelations and PIMEC. The main features evaluated were the overall system usability and 
how the MULTISENSOR system helps fulfilling the different tasks that are typical for the 
three different use cases.  

Overall, user feedback has been very positive for all three use cases. Generally, all the 
requirements have been implemented into the different platforms. Particularly, specific 
features such as summarisation, translation and decision support showed promising results 
and have been mentioned by the users as potentially exploitable modules. Regarding the 
ǎȅǎǘŜƳΩǎ ƛƴǘŜǊŦŀŎŜΣ ǘƘŜǊŜ ǿŀǎ ŀ ƎŜƴŜǊŀƭ ƛƳǇǊƻǾŜƳŜƴǘ ŀƴŘ ǘƘŜ ǳǎŜǊǎ ŦƻǳƴŘ ƛǘ Ŝŀǎȅ ǘƻ ǳǎŜ ŀƴŘ 
navigate through.  

This deliverable presents the good results of the final (summative) evaluation round. The 
system as such was judged as useful for the different professional tasks and the consortium 
received useful feedback on exploitation possibilities.  

 

The evaluation of the Final MULTISENSOR System has followed the principles of summative 
testing. Nevertheless, in order to be able to compare the results of this summative 
evaluation with the results of previous evaluation rounds, the evaluation of the Final System 
has significant overlaps with the evaluation of the First and the Second Prototype. 
Consequently, in several cases this deliverable D8.5 refers to D8.3 (First Prototype Evaluation 
Report) and D8.4 (Second Prototype Evaluation Report) or - for better understanding - even 
replicates some of the statements and wording from D8.3 and/or D8.4. 
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Abbreviations and Acronyms 
 

EURECAT Eurecat 

BSH .ƻǎŎƘ {ƛŜƳŜƴǎ IŀǳǎƎŜǊŅǘŜ DƳōI 

CAP Content Alignment Pipeline 

CEP Content Extraction Pipeline 

Dx.y Deliverable x.y 

DoW Description of Work 

DW Deutsche Welle 

EUMSSI Event Understanding through Multimodal Social Stream Interpretation 

FP7 7th Framework Programme 

GUI Graphical User Interface 

ISO International Organization for Standardization 

MS Milestone 

NE Named Entity 

PDF Portable Document Format 

PIMEC Petita i Mitjana Empresa de Catalunya 

PPT Microsoft PowerPoint 

PUC Pilot Use Case 

PR pressrelations GmbH 

R&D Research and Development 

SME Small or Medium Enterprise 

SUG Super User Group 

Tx.y Task x.y 

URL Uniform Resource Locator 

UX User Experience 

USP Unique Selling Proposition 

WP Work Package 

WT Workplan Table 
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XLS Microsoft Excel 
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1. SYSTEM DEVELOPMENT, USER EVALUATION PLAN AND 
EVALUATION METRICS 

1.1. Background 

1.1.1. Three Use Cases 

The project has established three pilot use cases: 

Journalism(PUC1) 

Commercial media monitoring (PUC2) 

SME internationalisation (PUC3) 

Despite several overlaps between the use cases, requirements, interfaces and target groups 
show considerable differences. Consequently, evaluation structure and tasks have been 
tailored for each specific use case scenario. Each user partner was responsible for carrying 
out the evaluation for their use case. The three different pilot use cases are defined in 
deliverable D8.2. 

1.1.2. User Evaluation 

Nevertheless, user evaluation in each of the three use cases is more or less following the 
same principles and methodology. The general approach is a user-centred evaluation that 
emphasises on the role of the user rather than the system and considers the needs and 
limitations of the end-users. The focus lies in testing the system and specific modules in a 
near-real-life scenario, by giving test persons realistic tasks in a staged, but nevertheless, 
realistic environment. The ultimate goal of all evaluation activities is to assess the usability of 
the MULTISENSOR system. 

1.1.3. Formative and Summative Testing find 

The evaluation of the First and the Second Prototype has followed the principles of 
formative testing. Formative testing is very relevant during the development phase and 
focuses on identifying and fixing problems. The goal in these evaluation rounds was to 
provide developers with insight on how users evaluate a specific status of the prototype 
within the development cycle. 

In contrast to this, the evaluation of the Final MULTISENSOR System was summative. 
Summative testing does not aim at supporting further development but instead seeks to 
assess whether the finished system as a whole meets the original (and updated) user 
requirements. As seen in figure 1, summative testing culminates the evaluation process of 
the user requirements, which have been modified and improved through formative testing. 
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Figure 1: Evaluation process 
 

In this final evaluation round, we have asked the following two questions: 

(1) To which extent does the Final MULTISENSOR System support the user in fulfilling a 
specific task that is typical for his day-to-day work (task-related evaluation)? 

(2) To which extent does the Final MULTISENSOR System meet the requirements that 
have been formulated with regard to system usability? 

With regard to the first question, the underlying scenarios did depend on the different use 

cases and will be described in the respective following use case-related sections. With regard 

to usability, evaluation methodology very much resembles the one that we had chosen for 

formative testing. The main difference is that in this final evaluation round users have 

evaluated the integrated MULTISENSOR system, have assessed how the individual modules 

work together and have tested whether working with MULTISENSOR in general is effective, 

efficient and satisfying. We have also reached out to a larger sample of test users (including 

the Super User Group - SUG). Although we do not claim that the sample of test users was 

representative, the results are sufficiently consistent and significant for drawing some clear 

and authoritative conclusions. Again, these conclusions will be described in the respective 

use case-related sections. 

1.2. Usability Testing at MULTISENSOR 

The following text is in some parts identical with Section 1.3 of D8.3 and D8.4. Nevertheless, 
for better understanding, we have decided to present this very fundamental set of 
information in this deliverable as well. 

1.2.1. General Principles 

Usability testing is described as an activity that focuses on observing users working with a 
product, performing tasks that are real and meaningful to them (Barnum, 2011). More 
precisely, usability testing needs to measure the level of effectiveness, efficiency, and 
satisfaction that is experienced by users when they use the MULTISENSOR system in order to 



D8.5 ς V1.0 

 

Page 10 

achieve specified goals. ISO 9241-11 (1998) - the relevant DIN standard - provides definitions 
for these three criteria: 

¶ Effectiveness: depends on to which extent the user is able to fulfil the task and to 
achieve his goals. 

¶ Efficiency: depends on how the effort the user needs to invest relates to the accuracy 
and completeness of the results. 

¶ Satisfaction: depends on how satisfied the user is by working with the system. 
 
With regard to the MULTISENSOR evaluation process, we have decided to follow an informal 
approach to evaluation with real users in a near real-world environment rather than a group 
of usability experts. The main reason for this decision is that, despite the relevance of the 
interface design for the project, development has focussed more on specific functionalities 
that help real users solve problems that are common in their day-to-day work. Also, putting 
too much emphasis on the interface design would have denied the fact that MULTISENSOR is 
covering three very different use case scenarios that will ultimately ask for three distinctly 
different user interfaces. 

1.2.2. Summative Usability Testing (Final System) 

Despite the different foci of formative and summative testing in general, the evaluation 
process has been quite similar. Test persons were given specific tasks that they had to 
perform with the MULTISENSOR system in order to assess its amenities and shortcomings. 
Similar to the formative testing rounds, we have chosen a mix of expert reviews in a 
concurrent think aloud process, followed by a standard questionnaire (including some 
heuristics with regard to the interface) and a concluding discussion: 

¶ Expert reviews: In the context of MULTISENSOR evaluation, expert reviews means that 
we have selected specialists from the three different domains (journalism, media 
monitoring and SME internationalisation), who used the MULTISENSOR system in a 
typical working environment by performing specific tasks that are common to their day-
to-day work. 

¶ Concurrent think aloud process: ²Ŝ ǿŀƴǘŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǘƘƻǳƎƘǘǎ ǿƘŜƴ 
they interact with MULTISENSOR by having them think aloud when performing their 
tasks. Although this approach interfered from time to time with the work on the tasks 
itself, it has allowed for more direct and authentic feedback. 

¶ Standard questionnaire: After having performed the tasks, participants were asked to fill 
out questionnaire that enquired about their general experience with the MULTISENSOR 
system.  

¶ Concluding discussion: The evaluation has been concluded by a guided discussion 
between the evaluator and the participants that allowed for clarifying some ambiguities 
with regard to the tasks, the system performance and the responses that were given. This 
discussion was also an opportunity to mention additional aspects that had not been 
covered by the tasks or the questionnaire. 

¶ Focus group discussion: Where possible and appropriate, we have complemented expert 
interviews by focus group evaluation. In these focus groups, the evaluator presented the 
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prototype and subsequently allowed participants to test its individual features. This phase 
was concluded by a group discussion about the benefits of the prototype and its 
shortcomings. 

¶ Involvement of the Super User Group (SUG) and other external experts: Different to the 
evaluation of the first prototype, this time we have included the SUG and other external 
partners in the evaluation process. We have also organised a joint workshop and user day 
with the related FP7 project EUMSSI, to allow for cross-evaluation and thorough 
assessment of the two projects, as well as their scientific and commercial potential. 

 
The main difference to the previous (formative) evaluation cycles is the number of test 
persons and a focus on the finished and integrated system. 

a) Effectiveness Testing 

As mentioned before, ISO 9241-11 (1998) defines usability as the extent to which a product 
can be used by specified users to achieve specified goals with effectiveness, efficiency, and 
satisfaction in a specified context of use. Effectiveness in this context can be defined as the 
extent to which the user is able to fulfil a task and to achieve his or her goals. The more 
accurately the system works, the more effective it is. 

We have decided to evaluate the effectiveness of the MULTISENSOR prototype according to 
the following metrics: 

¶ Number of tasks completed successfully on first attempt; 

¶ Number of persistent errors; 

¶ Number of errors per unit of time; 

¶ Number of users able to successfully complete the task; 

¶ Number of errors made performing specific tasks; 

¶ Number of requests for assistance accomplishing task; 

¶ Quality of output. 
b) Efficiency Testing 

Efficiency depends on how the effort required to the user needs to complete a task relates 
to the accuracy and completeness of the results. It is important to understand that efficiency 
ǿƛƭƭ ōŜ ƧǳŘƎŜŘ ŦǊƻƳ ŀ ǳǎŜǊΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ǎǳƳƳŀǊƛǎŀǘƛƻƴ ǘƻƻƭ ƳƛƎƘǘ ōŜ ǾŜǊȅ 
efficient compared to other automated summarisation approaches, but might not be 
considered as efficient by the user with regard to the overall task. A journalist, for instance, 
needs to be sure whether he or she has identified all relevant quotes of a politician with 
regard to a specific topic, whilst a summarisation algorithm might be considered as efficient 
from a technical point of view, if its accuracy reaches a level of 85%. In this case the 
journalist would have to spend time to compare the original text to the summary, making 
the working process inefficient. 

We have decided to evaluate the efficiency of the MULTISENSOR prototype according to the 
following metrics: 

1. Time spent to understand the application and learn about its functionalities; 
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2. Time spent to perform a particular task; 
3. Time spent to perform a task compared to the current method of handling the 

task; 
4. Time spent to perform a task compared to the use of alternative tools. 

c) Satisfaction Testing 

Satisfaction is defined in ISO 9241-11 (1998) as "freedom from discomfort, and positive 
attitudes towards the use of the product". Some consider this criterion as even more 
important than effectiveness or efficiency. If users are pleased with the design of and their 
interaction with the tool, this feeling might even trump the fact that the results of working 
with the tool are less convincing (Barnum, 2011). As mentioned before, the consortium 
recognises the relevance of the user interface for the project and the evaluation process. 
Nevertheless, as the focus will be put on the development of back-end functionalities, the 
MULTISENSOR evaluation methodology will consider user satisfaction as less crucial than 
system effectiveness and efficiency. 

We have decided to evaluate the satisfaction that a test person experiences when using the 
MULTISENSOR prototype according to the following metrics: 

¶ bǳƳōŜǊ ƻŦ ǳǎŜǊǎ ǘƘŀǘ ǊŀǘŜ ǘƘŜ ǇǊƻŘǳŎǘ ŀǎ άƳƻǊŜ ǎŀǘƛǎŦȅƛƴƎέ ǘƘŀƴ ǘƘŜƛǊ ŎǳǊǊŜƴǘ ƳŜǘƘƻŘ ƻŦ 
handling the task; 

¶ bǳƳōŜǊ ƻŦ ǳǎŜǊǎ ǘƘŀǘ ǊŀǘŜ ǘƘŜ ǇǊƻŘǳŎǘ ŀǎ άƳƻǊŜ ǎŀǘƛǎŦȅƛƴƎέ ǘƘŀƴ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǘƻƻƭΤ 

¶ bǳƳōŜǊ ƻŦ ǳǎŜǊǎ ǿƘƻ ŦŜŜƭ άƛƴ ŎƻƴǘǊƻƭέ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΤ 

¶ User rating on a five-Ǉƻƛƴǘ ǎŎŀƭŜ ŀƴŎƘƻǊŜŘ ǿƛǘƘ άƳŀƪŜǎ ƳŜ ƳƻǊŜκƭŜǎǎ ǇǊƻŘǳŎǘƛǾŜέΤ 

¶ Number of users who would recommend it to a friend or colleague. 
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1.3. Evaluation metrics for theoretical solutions 

We analysed the content extraction pipeline (CEP) performance indicators for the different use cases. The goal of the CEP performance analysis is to 
demonstrate the relation between article length and content to processing time. The processing time can vary significantly, depending on the article 
length and content. The analysis approach that we followed consisted in choosing 5 randomly articles per use case with the following characteristics: 
a long article, three of medium length and a short article. The comparison table display results in seconds for every module of the CEP, and we also 
calculated the average processing time for a set of the articles.  

Table 1 presents the results for UC1, in which we notice that the average processing time is 3.36 minutes. Our test has shown that short articles are 
processed much faster than the articles with longer length so we can conclude that the processing time is relative to the article size. In addition, the 
processing time increases if the article includes many named entities, pictures or videos. 

UC1  

Services LD 
TRANSLA-

TION 
NER 

ENTITY 
LINKING 

ENTITY 
ALIGMENT 

DEPEN- 
DENCY 

RELATION CONCEPT 
SENTI-
MENTS 

EXT 
SUMM 

CLASSIFI-
CATION 

CONTEXT 
MONGO 
STORING 

TOTAL 
(s) 

TOTAL (m) 

Article 1 0 32 7 106.8 1 45 33 4 21 1 17 9 4 280.8 4.68 

Article 2 0 21 6 81 0 21 13 2 18 0 18 6 2 188 3.13 

Article 3 0 13 2 39 0 4 6 1 10 0 16 1 2 94 1.57 

Article 4 0 12 4 34 0 4 5 1 9 0 18 1 1 89 1.48 

Article 5 0 29 6 214.2 0 34 27 3 19 0 16 6 3 357.2 5.95 

Average 0 21.4 5 95 0.2 21.6 16.8 2.2 15.4 0.2 17 4.6 2.4 201.8 3.36 

Table 1: Performance UC1 (in seconds) 

Table 2 provide the results for UC2. The same pattern as in the case of UC1 is evident, with an average processing time of 2.33 minutes. The much 
longer processing times of the entity linking, dependency parsing and relation extraction services affect the overall CEP performance in this regard. 
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UC1  

Services LD 
TRANSLA-

TION 
NER 

ENTITY 
LINKING 

ENTITY 
ALIGMENT 

DEPEN- 
DENCY 

RELATION CONCEPT 
SENTI-
MENTS 

EXT 
SUMM 

CLASSIFI-
CATION 

CONTEXT 
MONGO 
STORING 

TOTAL 
(s) 

TOTAL (m) 

Article 1 0 6 2 6 2 6 8 4 12 1 17 3 2 69 1.15 

Article 2 0 38 12 90 2 48 39 7 36 1 16 16 4 309 5.15 

Article 3 0 29 19 26 1 27 22 3 18 1 16 7 4 173 2.88 

Article 4 0 21 4 11 0 8 9 2 12 0 16 4 2 89 1.48 

Article 5 0 17 2 8 0 2 4 1 8 0 16 0 1 59 0.98 

Average 0 22.2 7.8 28.2 1 18.2 16.4 3.4 17.2 0.6 16.2 6 2.6 139.8 2.33 

 

Table 2: Performance UC2 (in seconds) 

Finally, the results for UC3 can be seen in Table 3. The average processing time for articles is approximately 2.26 minutes (similar to UC2). 

UC1  

Services LD 
TRANSLA-

TION 
NER 

ENTITY 
LINKING 

ENTITY 
ALIGMENT 

DEPEN- 
DENCY 

RELATION CONCEPT 
SENTI-
MENTS 

EXT 
SUMM 

CLASSIFI-
CATION 

CONTEXT 
MONGO 
STORING 

TOTAL 
(s) 

TOTAL (m) 

Article 1 0 10 6 4 0 6 8 1 10 0 16 1 1 63 1.05 

Article 2 0 30 10 29 1 61.2 45 4 33 1 16 13 3 246.2 4.10 

Article 3 0 32 26 23 1 40 31 3 32 1 17 13 3 222 3.7 

Article 4 0 16 4 7 0 14 14 2 14 0 16 4 3 94 1.57 

Article 5 0 10 1 2 0 4 5 1 9 0 16 1 2 51 0.85 

Average 0 19.6 9.4 13 0.4 25.04 20.6 2.2 19.6 0.4 16.2 6.4 2.4 135.24 2.254 

Table 3: Performance UC3 (in seconds) 
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2. Evaluation results 

2.1. Pilot Use Case 1: Journalism 

2.1.1. Prototype Description and Features 

The development of the second MULTISENSOR prototype was based on the list of updated 
requirements that had been derived from the second evaluation round. These updated 
requirements have been described in detail in D8.4.  

The main requirements for the final development cycle were to improve existing features 
and functionalities such as summarisation and translation in particular. It also implemented 
some changes to the MULTISENSOR user interface that were derived from user feedback in 
the second evaluation. One main aspect of these improvements of the GUI was a simpler 
display of the results page as we can observe in Figure 2: 

 

 

Figure 2: Simplified first view of article 
With regards to the summaries, users can now choose between a shorter or an extended 
version (limited to 30% of the length of the original article). These summaries can be 
translated into German, French and Spanish. 

 

 

Figure 3: Summarisation and Translation 
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After having assessed the relevance of an article based on summarisation and/or translation, 
users can now decide whether they want to see more information by initiating the in-depth 
semantic analysis 

 

Figure 4: Tab for in-depth semantic analysis 
Which leads to a new page that displays additional information such as the original article, a 
list of extracted entities, a tag cloud containing the main concepts as well as a list of related 
articles. 

 

 

Figure 5: Semantic analysis results page 
Users can also specifically look at articles that include or make reference to multimedia 
content. Based on all this information, the user can decide whether he wants to add an 
article to his portfolio in order to run further analysis: 
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Figure 6: Portfolio view 
The Portfolio analysis shows a list of aggregated entities, a cloud of key concepts, a cloud of 
main topics that are common to all articles in the portfolio and an extended list of related 
articles: 

 

Figure 7: Portfolio analysis 
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The combination of all these functionalities enables journalists to analyse individual articles, 
to assess whether they are sufficiently relevant to be added to their portfolio and to analyse 
the whole portfolio in order to achieve more complete overview of the chosen articles. 

2.1.2. Evaluation Set-Up 

As elaborated before, the final summative evaluation has focussed on two aspects: 

(1) To which extent does the Final MULTISENSOR System support the user in fulfilling a 
specific professional task that is typical for his day-to-day work (task-related 
evaluation)? 

(2) To which extent does the Final MULTISENSOR System meet the requirements that 
have been formulated with regard to the overall system usability? 

Altogether, we involved 35 professionals in the evaluation, with 40% journalists, 37% 
researchers and 23% participants of other professions. 

2.1.3. Task-related evaluation 

The test participants were given the specific task to create a portfolio (dossier) consisting of 
ŀǘ ƭŜŀǎǘ ŦƛǾŜ ŀǊǘƛŎƭŜǎ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǘƻǇƛŎ ά9ƴŜǊƎȅ ǇƻƭƛŎȅ ƛƴ ǘƘŜ ¦Y ŀƴŘ ǘƘŜ ¦{έΦ ¢ƘŜȅ ǿŜǊŜ 
asked to explore all available functionalities that were provided by the system and to put 
ǇŀǊǘƛŎǳƭŀǊ ŦƻŎǳǎ ƻƴ άǎǳƳƳŀǊƛǎŀǘƛƻƴέΣ άǘǊŀƴǎƭŀǘƛƻƴέ ŀƴŘ άƛƴ-depth-ŀƴŀƭȅǎƛǎέΦ !ŦǘŜǊ ƘŀǾƛƴƎ 
ŎƻƳǇƭŜǘŜŘ ǘƘŜ ǇƻǊǘŦƻƭƛƻΣ ǘŜǎǘ ǇŜǊǎƻƴǎ ǿŜǊŜ ŀǎƪŜŘ ǘƻ Ǌǳƴ ŀ άǇƻǊǘŦƻƭƛƻ ŀƴŀƭȅǎƛǎέ ŀƴŘ ǘƻ ŀǎǎŜǎǎ 
its quality. In the following, the description of evaluation results will focus on these four core 
functionalities. With regard to other modules that have been tested as well (e.g. query) we 
refer to appendix A.2. 

The main question throughout the evaluation was whether a specific feature (i.e. module or 
functionality) was useful for quickly deciding on the relevance of an article. These feature-
related questions were supplemented by questions about the general usability with regard 
to the MULTISENSOR system as a whole that will be summarised in section 2.1.4. 

a) Summarisation 

The summaries that the system provides were perceived as particularly useful. Nearly 90% of 
all test persons agreed or strongly agreed that the summarisation tool was useful for quickly 
deciding on the relevance of an article. 70% assessed the quality of the summaries as 
adequate. 
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Figure 8: Summarisation Evaluation 
b) Translation 

The translation module received mostly positive feedback as well. A strong majority of test 
participants agreed or strongly agreed that the translations were useful for assessing the 
relevance of an individual article. 

 

Figure 9: Translation Evaluation 
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This result was particularly positive as the translations received negative feedback in the first 
prototype (see the following chart) and were not evaluated in the second iteration at all. 

 

Figure 10: Translation Evaluation 1st Prototype 
c) In-depth analysis 

The in-ŘŜǇǘƘ ŀƴŀƭȅǎƛǎ ǇǊƻǾƛŘŜŘ ǘƘŜ ǳǎŜǊǎ ǿƛǘƘ ŀ άƭƛǎǘ ƻŦ ŜƴǘƛǘƛŜǎέ ŦǊƻƳ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŀǊǘƛŎƭŜΣ ŀ 
άǿƻǊŘ ŎƭƻǳŘ ƻŦ ƪŜȅ ŎƻƴŎŜǇǘǎέ ŀƴŘ ŀ άƭƛǎǘ ƻŦ ǊŜƭŀǘŜŘ ŀǊǘƛŎƭŜǎέΦ ²Ŝ ŀǎƪŜŘ ǘƘŜ ǘŜǎǘ ǇŜǊǎƻƴǎ ǘƻ 
assess each one of these features, and again the results were mainly positive with a small 
ǇǊŜŦŜǊŜƴŎŜ ŦƻǊ άǊŜƭŀǘŜŘ ŀǊǘƛŎƭŜǎέΦ 

 

Figure 11: In-depth analysis Evaluation 
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d) Portfolio analysis 

The portfolio analysis provides an aggregated analysis of all the articles that have been 
identified as relevant and moved to the portfolio by the user. Here, the aim was not about 
assessing the relevance of an individual article but to achieve an aggregated overview of all 
selected articles. Evaluation results with regard to the portfolio analysis were a little bit 
more mixed. More specifically, the aggregated word cloud of key concepts did not convince 
all users, whilst the list of related articles again was perceived as the most useful one. 
Altogether, only a minority of test persons disagreed or strongly disagreed with the 
usefulness of the portfolio analysis in general. 

 

Figure 12: Portfolio analysis Evaluation 
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satisfaction with regard to the integrated MULTISENSOR system and its general performance 
in supporting a user with a typical task. 

a) Effectiveness evaluation 

Nearly all test participants were able to successfully complete the tasks that they had been 
given and perceived the MULTISENSOR system as effective, as shown in Figure 13. 
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Figure 13: Effectiveness Evaluation 

 

Figure 14: Efficiency Evaluation 
b) Efficiency Evaluation 

Having assessed the effectiveness of the MULTISENSOR prototype, participants were asked 
to evaluate its efficiency. Efficiency depends on how the effort the user needs to invest 
relates to the accuracy and completeness of the results. We asked how easy the prototype 
was to use and on how much time it took to perform the tasks. Generally, the results have 
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confirmed the very positive outcome that we had already experienced in the first two 
evaluation rounds, as shown in Figure 14. 

c) Satisfaction Evaluation 

More than 75% of all test participants perceived the interface as intuitive and assessed the 
use of MULTISENSOR as an overall satisfying experience. In addition, a clear majority said 
that they felt in control (67%) and more productive (62%) when using MULTISENSOR. A 
further and even 70% would recommend the system to others.  

 

Figure 15: Satisfaction Evaluation 
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Test persons made a number of very diverse comments ranging from detailed feedback on 
individual modules to suggestions for how to improve the user interface. These comments 
can be found in the Evaluation Summary (appendix A.2). We also asked test persons to tell 
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most of the votes. 
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Nevertheless, these results need to be put into context. We did not ask to assess the quality 
of each individual functionality or module for itself. Instead, the leading question in this 
evaluation was whether MULTISENSOR is useful for fulfilling a very specific professional task. 
The testing showed that the integration of different functionalities and modules is mostly 
perceived as useful. But it would not be legitimate to conclude that the development of 
individual modules has reached a level of quality that would allow for immediate 
exploitation in the market. It should in any case be obvious that it will take some time and 
effort in general until automatic summarisation or machine translation have reached a 
quality level that is comparable to the quality of human work. But also the fact that not all 
functionalities were assessed as equally useful shows that a very positive overall evaluation 
does not imply immediate exploitability. 

However, the potential is apparent. When developing the user requirements at the 
beginning of the MULTISENSOR project, we identified a possible strong USP for 
MULTISENSOR from a journalistic point of view (see D8.2, page 20): 

Automatic summarisation of heterogeneous and multilingual digital information in English. 

The MULTISENSOR summarisation tool did not only receive good feedback with regard to its 
performance but was also considered as the most promising and suitable functionality for 
further development and exploitation. This confirms the original hypothesis and shows at 
the same time that the consortium succeeded in developing as system with real exploitation 
potential. D9.7 will elaborate how the consortium intends to utilise this potential in the 
future. 

2.2. Pilot Use Case 2: Commercial Media Monitoring 

2.2.1. Prototype Description and Features 

After the evaluation of the 2nd MULTISENSOR prototype, development focused on the one 
hand on streamlining already existing features in order to achieve a smoother workflow, and 
on the other hand on making usability improvements as suggested by the evaluators. Several 
requested features were integrated for the first time and newly available. 

The MULTISENSOR PUC2 final prototype is divided into four different areas (Figure 16): 

1) a search area, where queries can be performed on the data in the MULTISENSOR 
news repository ς this area offers tools that support data curation and speed up the 
selection process; 

2) an analysis area, where the previously selected content is analysed and visualised; 

3) an influencer area, where the user can search for influencers and 
networks/communities from the household appliances domain; and 

4) a profile area, where the user can configure and update his or her ongoing search or 
analysis projects. 
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Figure 16: PUC2: Top Menu. 

Having logged in and selected a pre-existing or new profile, the user can open the search tab 
and enter a search string. New to the final prototype is a semantic search, meaning e.g. that 
ŜƴǘŜǊƛƴƎ ŀ ǘŜǊƳ ƭƛƪŜ άŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴέ ǿƛƭƭ ŘŜƭƛǾŜr multi-language results as long as no 
restrictive filters have been set. The interface itself has been debugged but is otherwise 
unchanged when compared to the 2ndprototype. 

Search results are returned in a single-article list (optionally also clustered), from which the 
user can easily select relevant content. Each article shows metadata such as sentiment and 
category besides source, date, language and country (Figure 17). 

 
Figure 17: PUC2: Single Article View with Entities Displayed. 

Via buttons, the user can select additional information that may help him to assess the 
relevance of the displayed content faster (Figure 17). Available are summarisation, 
translation, detected entities and full text. As new feature, keyword-based summarisation 
has been integrated (Figure 18). This new functionality allows the user to select a keyword of 
his choice, and the summary generated in the following will put special emphasis on this 
keyword. Detected entities are offered for selection to speed up the process. 
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Figure 18: PUC2: Keyword-Based Summarisation, Selection Screen. 

The value of this functionality is that media monitoring is usually booked by clients with a 
ǇŀǊǘƛŎǳƭŀǊ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜƛǊ ŎƻƳǇŀƴȅΩǎ ǇŀǊǘ ƛƴ ǘƘŜ ƳŜŘƛŀ ŎƻǾŜǊŀƎŜ ŀƴŘ ǿŀƴǘ ǘƘŜƛǊ ǎǳƳƳŀǊƛŜǎ 
to contain information related to it. 

After selecting and storing all relevant content to the profile, the user can evaluate the 
collected media coverage in the analysis area (Figure 19, 20). 
 

 
Figure 19: PUC2: Analysis Charts (1). 
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Figure 20: PUC2: Analysis Charts (2). 

The user can click on the charts and see the relevant content behind the bars in a drill-down 
feature to the individual articles. As new feature, a multi-document summary (Figure 21) is 
created and displayed through the same click. 
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Figure 21: PUC2: Multi-Document Summary. 

The influencer section (Figure 22) shows twitter content from the household appliances 
domain. The user can rank the influencers according to several metrics: the MULTISENSOR 
influence score, the number of tweets, followers and number of people following are 
available. 

 

Figure 22: PUC2: Influencer Meta Data. 

Also, the user can evaluate communities (Figure 23) active that day through an interactive 
network chart. 
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Figure 23: PUC2: Community Network Chart. 

2.2.2. Evaluation Set-Up 

As already laid out for Pilot Use Case 1, we focused on summative evaluation in this final 
evaluation round, which means that the usefulness and usability of the services and tools 
delivered by MULTISENSOR in general stood in focus. Less emphasis was placed on the 
qualitative aspects of the displayed results. 

Since the exploitation plans for the media monitoring use case foresee a mostly modular 
exploitation of individual features, we understood the final MULTISENSOR PUC2 prototype 
as a whole to be a demonstrator for the implemented technologies and workflows rather 
than a stand-alone platform. As argued in earlier deliverables, players in the media 
monitoring market tend to have rather complex and intricate production processes and are 
unlikely to exchange their production system for another readily. Modular integration of 
individual services has a much higher chance of being a marketable approach than trying to 
establish a new stand-alone system. 

The evaluation scenario reflects this modular thought and does not put emphasis on 
evaluating a complete and all-encompassing workflow. Rather, we were interested in seeing 
how the results MULTISENSOR delivered would be accepted at the different simulated 
points of a near-real-life workflow. 

Just like before, the evaluation was conducted through think-aloud interviews as well as 
remote evaluation sessions and hands-on evaluation during the 2nd Open User Day in 
Barcelona in September 2016. In total, this third evaluation round consisted of 19 
participants, out of which 63% had a media monitoring background and the remaining 37% 
of participants were users with a general interest in the media monitoring results as 
potentially delivered by MULTISENSOR. Some of the evaluators were members of the 
MULTISENSOR User Group. 
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2.2.3. Task-Related Evaluation 

The users were presented with a near-real-life set of tasks that depict important steps in the 
daily working-routine of a media monitoring employee. Testing users were asked to make a 
free query in the search section with search terms from the household appliances domain, 
ŦƻǊ ŜȄŀƳǇƭŜ ǘƻ ǎŜŀǊŎƘ ŦƻǊ άŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴέ ƻǊ ŀ ǎǇŜŎƛŦƛŎ ŀǇǇƭƛŀƴŎŜǎ ōǊŀƴŘ ƛƴ ǘƘŜ 
repository. In the following, users were required to select a number of relevant articles for 
an imagined household appliances customer while assessing the relevance of the articles 
using the tools and services provided by the MULTISENSOR interface, such as 
summarisation, translation, sentiment etc. Having completed their selection, the users were 
asked to move on to the analysis section and assess the usefulness both of the displayed 
charts and the multi-document summarisation tool behind them. In a third part, the 
evaluators switched to the influencer section in order to look for the most important 
household appliances influencers and networks. 

The complete questionnaire for PUC2 evaluation can be viewed in appendix B.1. 

a) Search Section / Single Results List 

Though not evaluated by a dedicated question in the questionnaire, the semantic search 
with its multi-lingual results received praise from several evaluators: 

ά¢ƘŜ ǎŜƳŀƴǘƛŎ ǎŜŀǊŎƘ ƛǎ ǾŜǊȅ ƎƻƻŘ ŀƴŘ ǿƻǳƭŘ ōŜ ŀ ƎǊŜŀǘ ƘŜƭǇΗέ 

ά{ŜƳŀƴǘƛŎ ǎŜŀǊŎƘ ƛǎ ƛƳǇǊŜǎǎƛǾŜΦέ 

The complete user comments can be viewed in appendices B.2 and B.3. 

When evaluating the provided features for faster data curation, the summarisation stood 
out with good results just as in the previous evaluation rounds. The feature received 74% of 
affirmative answers when asked about its usefulness; 68% of the users attested the 
extractive summarisation to have adequate quality to speed up the article selection process. 
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Figure 24: PUC2: Extractive Summarisation. 

When compared to extractive summarisation (Figure 24), the new feature offering keyword-
based summarisation (Figure 25) received slightly weaker feedback, with nevertheless 60% 
of participants agreed or strongly agreed that the resulting summary adequately mirrored 
the content of the article from the client's point of view. Since this feature was only recently 
integrated and tested for the first time, slight usability issues in the interface may have 
lowered feedback for the keyword-based summarisation. 

 

Figure 25: PUC2: Keyword-Based Summarisation. 
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Evaluation feedback for the translation feature (Figure 26) has improved compared with 
previous evaluations, and 75% of the users found the integrated translation to be a useful 
tool that helps to quickly assess the relevance of an article for a media monitoring client and 
get a first grasp of its content. 

 

Figure 26: PUC2: Translation. 

For the three context features in the article results list, namely the display of the detected 
entities, categories and sentiment, we asked the users if these were useful for quickly 
selecting relevant content. 

 

Figure 27: PUC2: Context Information. 
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While their relevance in a broader media monitoring work context had been affirmed in the 
previous evaluation rounds, all features received mixed results now. 58% of the participants 
determined the sentiment to be useful for quickly deciding on the relevance of an article, 
while feedback on entities and categories scored with 47% and 48% on the positive side. All 
three features were evaluated a second time in the analysis section, where the analysis 
charts provided more condensed information for the set of articles selected by the client. 

b) Analysis Section 

Having completed their article selection, the evaluators were asked to go to the analysis 
section of the PUC2 interface and assess the displayed content. We asked them if the charts 
in the analysis section provided helpful information about the article selection. The charts on 
display showed the extracted named entities, split per persons, companies/organisations 
and locations, as well as a chart with the article categories and the sentiment of the articles 
over time. 

 

Figure 28: PUC2: Analysis Charts. 

89% of participants found the displayed content to be helpful and relevant (Figure 28). 
Comparing these numbers with the lower results for the same extracted information in the 
single results list, the chart evaluation result suggests that the users perceive a higher value 
in automatic dashboard creation than in displaying the extracted information in the data 
curation process. 

The users were asked to click on the interactive analysis charts in order to see the drill-down 
effect and to create a multi-document summary. The latter feature had only recently been 
integrated and was the first time in a user test ς a fact that is mirrored in the evaluation 
results. While 52% of the users agreed that a feature like this would be useful in an analysis 
context, we received a lot of feedback with hints for improvement and new requirements 
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that users would like to have for this kind of feature. All user comments can be viewed in 
appendices B.2 and B.3. However, here we present the most relevant on the possible 
improvements on multi-document summary. 

ά¢Ƙƛǎ ƛǎ ŀ ƴƛŎŜ ƛŘŜŀ ŦƻǊ ŀƴŀƭȅǎǘǎΦ IƻǿŜǾŜǊΣ ǇǊŜǎŜƴǘƭȅ ǘƘŜ ǉǳŀƭƛǘȅ ƛǎ ƴƻǘ ƎƻƻŘ ŜƴƻǳƎƘΦ Lǘ 
seems that the system only chooses the first few sentences of every article. I would 
prefer to have a list display instead of a text block, as the relations between sentences 
become unclear. This list should contain e.g. the sentences with the highest 
sentimentality or the most relevant statement otherwise. It should be ranked and 
offer the poǎǎƛōƛƭƛǘȅ ǘƻ ŘŜǎŜƭŜŎǘ ƛǊǊŜƭŜǾŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴΦέ 

άL ǿƻǳƭŘ ƴƻǘ ǊŜŀŘ ǘƘŜ Ƴǳƭǘƛ-doc summary in this format. Instead, I would like it to 
focus on similarities and differences between the articles and I would prefer a list of 
ōǳƭƭŜǘ ǇƻƛƴǘǎΦέ 

ά.ŀǎƛŎŀƭƭȅΣ ǘƘƛǎ ƛǎ ŀ good idea, but the summary needs more structure. It would be 
good to focus on the main statements of the articles and always mention the source 
of the information. I would like to see contrasting and overlapping information 
visualised. Quotes might also be interesting. Like in the keyword-based 
ǎǳƳƳŀǊƛǎŀǘƛƻƴΣ ȅƻǳ ǎƘƻǳƭŘ ǇǊƻōŀōƭȅ ƘŀǾŜ ŀ ŦƻŎǳǎ ƻƴ ȅƻǳǊ ŎƭƛŜƴǘΩǎ ƛƴǘŜǊŜǎǘǎΦέ 

31% of the evaluators denied that the multi-document feature would be of use to them in 
the current form, mostly because of unstructured display, but also because of different 
wishes for the content of the multi-document summary (Figure 29). Due to this user 
feedback and in order to increase acceptance, the summary tool was adapted after the 
evaluation to display paragraphs rather than a text block. 

 

Figure 29: PUC2: Multi-Document Summarisation. 
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Summed up, it can be said that in order to make multi-document summarisation usable in a 
product context, more emphasis needs to be placed on a user-friendly display of the 
resulting information, taking into account the particular information interests of the readers. 
The widely positive reactions to the idea of having automated multi-document 
summarisation within a tool is however encouraging to proceed with the development of 
this idea. 

c) Influencer Section 

In the third part of the evaluation session, the users were directed to the Influencer Section 
of the PUC2 interface. In here, they were asked to identify the most important influencers 
for the household appliances use case using the MULTISENSOR influence score and other 
established metrics displayed along with them. A very high number of 89%of testers found 
the influential user information to be a useful aid for this task (Figure 30). Nevertheless, 
most of the users also expressed some general scepticism toward a new score and wanted 
to understand precisely how it is calculated. Almost all of them criticised the scale of the 
influence score to be too small, which led us to change improve this display directly after the 
evaluation. 

 

Figure 30: PUC2: Influencer Information. 

Some input was also given for the improvement of usability: 

ά²ƘŜƴ L ŎƭƛŎƪ ƻƴ ŀƴ ƛƴŦƭǳŜƴŎŜǊΣ L Ŏŀƴƴƻǘ ƛƳƳŜŘƛŀǘŜƭȅ ǎŜŜ ǿƘȅ ƘŜ ƛǎ ŎƻƴǎƛŘŜǊŜŘ 
ƛƴŦƭǳŜƴǘƛŀƭΦ ¢ƘŜ ǊŜƭŜǾŀƴǘ Ǉƻǎǘ ǎƘƻǳƭŘ ōŜ ŘƛǊŜŎǘƭȅ ƭƛƴƪŜŘ ƻǊ ōŜ ŘƛǎǇƭŀȅŜŘ ƻǘƘŜǊǿƛǎŜΦέ 

Users also emphasised that to them, influence was strongly connected to a topic of interest: 

άDŜƴŜǊŀƭƭȅΣ L ǿƻǳƭŘ ǿŀƴǘ ǘƻ ǊŜǎǘǊƛŎǘ ǘƘŜ ŘƛǎǇƭŀȅŜŘ ŦƻƭƭƻǿŜǊǎ ǘƻ ǘƻǇƛŎǎ ǘƘŀǘ ƛƴǘŜǊŜǎǘ ƳŜΣ 
e.g. coffee machines or the like so I can reach out to the most interested ƛƴŦƭǳŜƴŎŜǊǎΦέ 
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ά¢ƻ ƳŜΣ ŀƴ ƛƴŦƭǳŜƴŎŜ ǎŎƻǊŜ ǎƘƻǳƭŘ ƴƻǘ ƻƴƭȅ ŎƻƴǎƛŘŜǊ ǘƘŜ ŦƻƭƭƻǿŜǊǎ ŀƴŘ ǎƘŀǊŜΣ ōǳǘ ŀƭǎƻ 
how relevant an influencer is with regard to the topic I am interested in, e.g. fashion. 
Making a qualified statement who is influential for a topic is a very difficult decision. 
Maybe looking at the profile descriptions could help, or setting a threshold number of 
ǊŜƭŜǾŀƴǘ Ǉƻǎǘǎ ǘƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ ǎǳǊǇŀǎǎŜŘ ōŜŦƻǊŜ ōŜƛƴƎ ŎƻƴǎƛŘŜǊŜŘ ŀƴ ƛƴŦƭǳŜƴŎŜǊΦέ 

Overall, the received feedback on the influence score suggests that in the media monitoring 
context, the influence score can be an asset, when the calculation basis is transparently 
explained and the topical relevance of the shown influencers is not only ensured by the 
system but becomes also obvious to the user, e.g. by linking or displaying relevant content 
created by the influencer. 

The network analysis, on the other hand, was positively taken up with 74% of the users 
finding it helpful in detecting relevant communities. Just as for the other features, relevant 
input was given with regard to usability improvements and potential new requirements for 
future development, e.g. calling for more user metadata in the mouse-over. 

2.2.4. Usability Testing 

As explained above and also in consistency with the previous evaluation rounds, the near-
real-life evaluation tasks were followed by questions targeting the MULTISENSOR system as 
a whole ς this time with a summative focus. The less-than-complete media monitoring 
workflow that the MULTISENSOR prototype offers has led to a modular exploitation 
approach for PUC 2, and naturally, the fact that only a part of the process can be adequately 
depicted is mirrored also in the evaluation results for the MULTISENSOR system as a whole. 
Namely, comparability with other known tools has proved to be difficult to assess. The same 
goes to some degree for the assessment of efficiency and satisfaction. Nevertheless, as 
evaluation of effectiveness, efficiency and satisfaction have been a central part also of the 
previous two evaluation rounds, the results provide good insight. 
 
a) Effectiveness Evaluation 
 
79% of the evaluators agreed or strongly agreed they were able to successfully complete the 
tasks, 58% of them at first attempt and without assistance (Figure 31). Errors were reported 
by 21% of the users, mostly due to a usability issue in the keyword-based summarisation tool 
that has been fixed in the meantime. These results are largely corresponding to the answers 
from the evaluation of the 2nd prototype. Due to the fact that a large part of the features 
was implemented and tested for the first time, this is not surprising. 
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Figure 31: PUC2: General Effectiveness. 

b) Efficiency Evaluation 

Overall, the system was perceived as easy to understand and easy to use by 69% of 
evaluation participants agreeing or strongly agreeing on the specific question (Figure 32). 
When it came to comparing the MULTISENSOR tool with the current method of work or with 
alternative tools, the majority of users were rather undecided, with 47% of them giving 
neutral answers or not wanting to answer the question at all. 

άL Ŏŀƴƴƻǘ ǊŜŀƭƭȅ ŎƻƳǇŀǊŜ ǘƘŜ a¦[¢L{9b{hw ǘƻ ƻǘƘŜǊ ǿŀȅǎ ƻŦ ǇŜǊŦƻǊƳƛƴƎ ǇŀǊǘƛŎǳƭŀǊ 
tasks. It is too much of a test setup and the tasks I perform are too much of a daily 
routine and therefore I perform them too fast to compare the time I needed to the 
ǘƛƳŜ ƛǘ ǘƻƻƪ ƳŜ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ a¦[¢L{9b{hw ǘŜǎǘΦέ 

Nevertheless, 42% agreed that the system has timesaving potential compared with the 
current workflow and 37% thought MULTISENSOR to produce faster results than known 
alternative tools. Compared with the previous evaluation, the answers for all four questions 
have slightly improved. 
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