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2 Executive Summary 

In this deliverable D6.3 – Report on the validation results of the proof-of-concept prototype – 

the performance of the PoC system is evaluated against the criteria defined in the validation 

plan (D1.4). The validation results will be an important feedback to the developers in order to 

identify bugs in the integration process and gaps in the whole system concept to improve the 

system in the second year of the BIOPOOL project. 

 

 

 

 

 

 

3 Introduction 

3.1 General content 

A successful validation of the BIOPOOL system ensures that all the agreed criteria and 

requirements have been implemented and are functioning correctly. The results of this 

validation are also a valuable and important feedback for the researchers and developers to 

identify bugs, incomplete parts, or parts in the BIOPOOL system that need improvement or a 

change of setup. 

Validation of the BIOPOOL system is done in two stages; after the first year of development of 

the proof-of-concept system and after the second year of the fully functioning BIOPOOL 

system. This D6.3 comprises the first stage: proof-of-concept system validation. As said, this 

validation will be an important source for further improvement of the BIOPOOL system that will 

be done in the second year of development. The second stage – full BIOPOOL system – 

validation will be described in deliverable D6.5. 

 

Validation comprises the BIOPOOL system functionalities as well as the pools of images with 

associated data that are used in BIOPOOL. The first item to validate is the data: without proper 

data, the functionalities cannot be tested, so only after data validation, the proof-of-concept 

BIOPOOL system validation can start. 

Although some functionalities can be tested by all BIOPOOL participants, the validation needs 

to be done by, or under supervision of, BIOPOOL pathologists. The pathologists will play three 

different roles as pathologists, researchers and teachers. They have to determine if the 

BIOPOOL platform fulfils all the expected needs, for instance if search results are according to 

what is expected. 

 

In the deliverable D1.4 the validation plan including a background and a description on the 

methodology of validation of the BIOPOOL system is meticulously explained. The validation 

results reported in this deliverable are arranged in a similar way as in D1.4. 
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3.2 Stages 

This deliverable D6.3 is the first stage validation, performed on the proof-of-concept prototype 

of the BIOPOOL system. Only the essential modules and functionalities are available such as 

searching on text, searching on image content, registration of new users, login and logout, etc. 

The data used in the first stage testing and validation is comprised from one organ type and 

only two distinct conditions: healthy colon images and colon carcinoma images. By using only 

one type of organ-tissue, a clear focus can be kept on both development and validation. 

Extra functionalities such as a combined search using both text and image content input will be 

implemented after the proof-of-concept has been successfully validated. 

A two-stage BIOPOOL system development and validation is considered as most effective. Only 

when the essential modules are working properly after testing and making improvements, time 

and effort can be spend on development of the extra, less-essential modules and parts of the 

BIOPOOL system and further expanding of the different pools of images used in the BIOPOOL 

system. The complete set of functionalities and images pools with at least three different 

pathologies – lung, breast and colon cancer – will then be tested and validated in the second 

stage and reported in D6.5. This report will be more of a final check to ensure and demonstrate 

that all functionalities in the system are complete and functioning. The results of this validation 

will also be key information to develop the exploitation plan. 

 

From here on all the content of this report will reflect the first stage of validation, thus on the 

proof-of-concept BIOPOOL system that is described in deliverable D6.2. 

3.3  Levels 

In each of the two stages there are different levels of validation testing. As explained earlier, 

first the proof-of-concept dataset (healthy colon and colon carcinoma) used in the BIOPOOL 

system needs to be validated before the system itself can be validated (chapter 5). 

For the BIOPOOL proof-of-concept system validation three distinct levels of testing are defined: 

Module testing, in which the different modules – text search, image search and the module for 

uploading images and clinical data by biobanks – are tested separately (chapter 6.1). When 

these different modules are integrated within the BIOPOOL system webpage, then all of the 

functionalities of these modules need to be tested in the webpage environment (chapter 6.2). 

Also the webpage and the technical infrastructures behind this webpage need to be tested 

(chapter 6.3). 
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4 PoC BIOPOOL - data used for validation 

 

In order to a sample be correctly fetched using the searching interface of the website, two 

types of data must be uploaded: textual data, and image data. 

 

4.1 Image data validation 

 

During the validation process of the BIOPOOL website, up to 550 samples have been sent from 

different biobanks. During this period, different fixes and adjustments in the sending format 

have been developed, until the final configuration has been reached. 

 

Once a sample arrives to the centralized image index, an image partition process is invoked, in 

order to create the appropriate directory and file structure of the sample. This process has also 

suffered from a variety of adjustments. 

 

As a visual demonstration of the image data input validation, we can consider the following 

example of image search.  A user selects an image area using the image area selection widget in 

the website: 

 

 
Figure 1 The user selects a region of an image to be searched, and presses the “search” button 

When the user presses the “search” button, the search results for this image region are shown. 

We can see an example of that in the next figure: 
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Figure 2 The search results page shows a list of samples with similar image characteristics 

 

4.2 Textual data validation 

 

Textual data is sent to the central index for each sample. This data is processed automatically 

and is converted to an XML compatible format in order to be uploaded to the text search 

engine. During this process, the following validations are made: 

• The format of the input files must be MS Excel compatible 

• A sample of the input dataset must be previously inserted into the system database 

• All the textual fields in the input dataset must have a reference code in the provided 

translations file 

• A sample in the input dataset must be unique 

In order to demonstrate the text input validation, the following text search has been made. In 

the text search view, the user first selects the type of organ. Then all the available organ-

specific pathological features are shown. The user can then select one of these pathological 

features. 
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Figure 3 The user selects values from the morphological pattern section 

 

As previously mentioned the user selects the desired values that are arranged in three tabs: 

Morphological Patterns, Clinical Report and/or Diagnosis. Users can also type a query directly in 

the free text area. 

 

 
Figure 4 User selecting search values in the clinical report section 
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The diagnosis tab has also some values that the user can select. 

 

 
Figure 5 The user selects a diagnosis value 

 

When clicking on the search button, the search results page is shown, with all the samples 

available, ordered by percent of matching criteria. 
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Figure 6 Results ordered by the selected criteria are shown in the results page 

 

The details of the sample can be get by selecting View Details link. If the user clicks on it, the 

following page will be opened showing the details that were uploaded in the upload process. 

 

 
Figure 7 The details of the sample are shown in the View Details page 
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Finally, if the user wants to use the sample viewer, he can do so by clicking on the image 

sample. The image viewer is shown, and the user can interact with it. 

 

 
Figure 8 The user can interact with the while sample using the image viewer 
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5 Internal modules testing – improvement of search engines 

before validation 

5.1 Image search engine 

 

The Image Search Module was validated independently in order to check the accuracy of its 

output. The validation was performed in three stages: first, internal experiments were done to 

tune the image search engine and the corresponding algorithms. In these experiments we have 

validated the functionality of the system by using the metrics defined in the Validation Plan 

(deliverable D1.4). In a second stage, the functionality of the top performing algorithm was 

tested by real users, and in a third stage the integration with the rest of the BIOPOOL modules 

was validated. This third stage is explained in several sections of the current document D6.3 

and the second stage is described in this section. 

 

5.1.1 Validation Stage On: database generation and pairing tool 

The first stage comprises the optimization of the algorithms that describe the histological 

images and the algorithms that perform the searches. To this end, an image database is needed 

so it is possible to validate the algorithms under similar conditions, but the availability of such 

kind of database is very limited. 

 

Usually human histopathological images are protected with restrictive laws depending on each 

country. This makes that each of the research labs that wanted to study in the field of 

histological image analysis needs to obtain some permissions to use different images. 

Additionally, databases need to have a “ground truth”. This means that the images must to be 

annotated with the real information about their content. While natural images can be 

annotated by almost any person, histological images must be annotated by professional 

pathologists. All of this makes a really hard task to compile a common dataset. 

 

It is common in the literature, that each work generates its own ad-hoc database but generally 

these databases are not valid for further tests due to the bias that exist in the database or in 

the ground truth. Additionally theses databases are not available for other researchers to work 

with them. Up to our knowledge there is only one semi publicly available database created in 

2011 and it contains 20,000 images of histological of four fundamental tissues. All the images 

are labelled with the tissue name, so the objective of that database is to evaluate the 

classification algorithms, but not the similarity-based retrieval, which is the goal of BIOPOOL. 

 

Consequently a new database is needed in order to perform experiments, and during the first 

year of the BIOPOOL project, we have compiled the BIOPOOL Colon Database. It is composed 

by two datasets: Dataset A contains images captured with the same conditions (illumination, 

tint, microscope, zoom level,…) so the objective of this dataset was to evaluate the 

performance of the image processing and search algorithms in terms of their ability to capture 

the structural information of the images. Then, the Dataset B, contains more images but 
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retrieved from different sources, so the conditions of the images are totally different. This 

dataset is more focused on testing the algorithms of image processing in terms of variability of 

the images. 

 

Ones the images were collected; we also had the collaboration of 10 European pathologists 

that manually annotated a sample of such database, as the annotation of the whole database is 

not possible (there are several million of image pairs to annotate). To this end, software for the 

annotation process and a protocol was developed by TECNALIA. 

 
Figure 9 Image of the annotation software 

The process of the creation of the database is described in more detail in the deliverable D4.2. 

In that deliverable we described the experiments, the algorithms and all the procedures and 

protocols that we have followed in this first stage of the evaluation. In this section we are going 

to focus on the Dataset A of the BIOPOOL Image Database and in future updates of the current 

document we are going to include the results of the validation over the Dataset B. 

 

The best result values obtained in that first stage of evaluation were the following: 

 

Table 1 Image Search Engine Validation Results 

ID rpref bpref statMPC@10 
BIOPOOL Image 

Search Module 

0,641 0,558 0,474 

State-of-the-art 

(Web Search 

literature) 

0,698 0,356 0,329 
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In the previous table we compare the state-of-the-art of web textual search against our Image 

Search Module, using three evaluation metrics. As described in the Validation Plan (BIOPOOL 

Deliverable D1.4), currently there is no single Histological Image Search engine, so we cannot 

compare our system against a baseline. Because of that, in the Validation Plan we have selected 

the top performing textual search engines and we have selected three evaluation metrics.  

 

In order to measure the accuracy of our visual search engine, in the Validation Plan we have 

selected as the most important metrics the rpref, bpref and statMPC@10. All the three 

measurements are valid when, for an input query, a ranked list of images is present. Ideally all 

the images would be annotated, indicating if that result image is similar to the query or not. But 

as stated previously, it is not possible to have the complete ground truth, so only a small 

fraction of the images in the output list are annotated. In this case, the objective of bpref is to 

measure the amount of non-similar images are ranked higher in the output list than the similar 

images. Rpref is a similar measurement, but in this case the concept of “similarity” is not a 

binary value (similar vs. non-similar) but is a graded value (1-Highly dissimilar, 2-Dissimilar, 3-

Similar, 4- Highly similar). The third value, statMPC@10, is related with the concept of 

precision@10. As it is shown, we are not going to have all the values of relevancy in the top 10 

documents, so statMPC@10 makes a statistical estimation of the real value of precision. More 

information on the definition of these measurements is described in the Deliverable D1.4. 

 

In the table above we show that our system outperforms web search engines in terms of bpref 

and statMPC@10, and it has comparable performance in terms of rpref. This means that this 

first version of the image search engine, with the controlled Dataset A passed the validation 

defined in the Validation Plan.  

 

5.1.2 Validation Stage Two: result evaluation first version 

 

Additionally, we have also performed a full validation with real users. This is because the value 

of statMPC@10 is estimation of the real precision at 10 (for more information, please refer to 

the Deliverable D1.4). To obtain the real value, we have performed this second stage in the 

validation, involving expert pathologists. In this section we show the methodology of this 

evaluation, the final validation score and the user feedback.  

 

In order to validate the output results generated by the Image Search Engine, it is needed to 

select the correct configuration of it. To this end, extensive test were done during the first year 

of the project and they are reported in the deliverable D4.2 Report on Visual Indexing and 

Search Module, of the BIOPOOL project. 

 

Then a validation platform was needed and it had to include several functionalities that enable 

us to obtain valuable results. The functionalities required by the platform are the following: 

 

• It has to be able to perform real-time searches in laptops. This is due to constrains of the 

validation users. These users are pathologists that are located in different hospitals. 

Additionally, it is not possible to send the validation images over the Internet due to law 
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restrictions over the biological images. Therefore, we needed to use several laptops to move the 

validation platform across all the hospitals and users 

• It has to allow users to select the query image over a controlled set of images. Because we are 

validating the platform, we need to control the experiments, so we didn’t allow to the users to 

upload their own images. 

• It has to allow users to select for each result image a score indicating the similarity of that 

image against the query image. This score will be the information that we are going to use to 

generate the validation score. 

• It has to allow users to zoom images. This enables the pathologists to check the images with 

more detail. 

 

With these functionalities, TECNALIA has developed the following validation software: 

 

 
Figure 10 Main window of the Image Search Module validation software 

 

The main window of the software contains a bubble where the available query images are 

located. To make a query, a user can drag-and-drop the desired image in the Search box, and a 

second bubble appears: 
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Figure 11 Search results in the Image Search validation software 

 

The top 50 similar images that are inside the database appear in this second bubble. The users 

can zoom the images, slide them, and even evaluate them using right click. 

 

If one pathologist wants to get a bigger version of one image, he has to double-click on it and 

then the following window appears: 
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Figure 12 Zoomed version of the images 

 

In the previous figure, one could see that the users are able to evaluate the similarity of the 

image giving a score between 1 (not similar) to 4 (highly similar). 

 

This validation platform was distributed in 7 European hospitals and the system was evaluated 

by 10 expert pathologists between June 19 and July 2 (2013), using the Dataset A of the 

BIOPOOL Image Database.  

 

The numeric measurement of the user validation is in terms of the precision at a cut-off point. 

As described above, this value measures the number of highly similar images (images with 

score 4) that are in the result list within the cut-off point. 

 

In the next figures we show the precision values at three common points for all the 253 human 

evaluated queries. In the X-axis there are the total queries and in the Y-axis there is the 

precision@10, 30 or 50. So for a given query (X-axis) we see its precision in the Y-axis (the 

length of the bar, with a maximum precision of 1, which indicates that all the documents are 

relevant in this cut-off point).  
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Figure 13 Human validation - Precision at 10 

In the graph above, we see that there are a high number of queries with a precision@10 equal 

to 1. This means that the 10 first images are relevant. In fact, the queries with a precision of 0 

are only 23 queries out of 253. This is a very good result, and we also see that the mean value is 

high. 

 

Figure 14 Human validation - Precision at 30 

In this case, as we are moving the cut-off point, we are considering the first 30 elements. 

Considering more elements means that there is more probability of having more irrelevant 

documents, and because of that the number of queries with precision at 30 of 1 is less than in 

the previous case. The positive point is that we have few queries with precision of 0. 
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Figure 15 Human validation -  precision at 50 

In the case of precision at 50, the result is the same than in the precision at 30. 

 

The average values are the following: 

Table 2 Average values 

Precision at 10 Precision at 30 Precision at 50 

0.643 0.570 0.532 

 

It is clear that with a precision at 10 of 0.64 we obtain a better result than the baseline 

statMPC@10 of 0.33. 

 

The feedback received by the end-users had two branches. Regarding the search results, they 

told that using the controlled set of images the results were very good. On the other hand the 

feedback about the validation platform itself was negative. The main problem with the platform 

was that it wasn’t user-friendly with too many information to handle (zooms, several clicks to 

evaluate,…). This feedback information was very useful and in the upcoming validations, we are 

going to use a newly developed platform more adapted to the users’ expectations. This new 

platform is similar to the first tool presented, where the users evaluate with punctuation 

between 1 and 4 the similarity between a pair of images (instead of watching the entire output 

list). All the users agreed that such kind of software was more suitable for that task because it 

was faster to annotate and more easy to understand. 

 

5.1.3 Validation Stage Three: Biopool Platform 
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The third step in the validation process is the validation of the Search Engine integrated with 

the rest of the BIOPOOL platform. This validation is described in chapter 6 of the current 

document. 

 

5.2 Text search engine 

As described in the deliverable D1.4 – Validation plan, Pertimm systematically runs non 

regression tests on the code implemented. 

The following screen shots present the state of these tests for: 

• the core search with approximately 6000 tests (all in green as they succeeded) 

 
Figure 16 core search with approximately 6000 tests 

In the set of these tests a specific set is devoted to interpretation of the queries. We will 

illustrate this in the end of this section. 

• the queuing service with a set of 10 tests 

 
Figure 17 queuing service with a set of 10 tests 
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This screen shot presents the detailed report of the tests performed on the queuing service. 

 
Figure 18 detailed report of the tests performed on the queuing service 

• the administration part with almost 200 tests. This module is not directly integrated in the 

platform but is used by Pertimm to configure and manage the system. 

 
Figure 19: Administration part with almost 200 tests 

 

Numerous tests are devoted to interpretation. The following list presents some of them. Tests 

are generic and intend to validate a given behaviour. The configuration of the system then 

defines the context such as the language and terminologies to be used. 
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Figure 20: Part of the test plan, start phase 

The set of tests devoted to interpretation is now initialised. 

 

 
Figure 21: Part of the test plan, initialisation phase and tests 

…… 

After an initialisation phase, a first set of tests checks the ‘inferior’ status with several writing 

options: using words, signs, inserting spaces or not, integrating the various ways of writing a 

number (dot, coma or space) … Other sets of tests are devoted to range criteria whereas more 

general tests intend to validate the linguistic behaviour (see bellow)
1
. 

…… 

 
Figure 22: Part of the test plan, linguistic behaviour tests and clean 

                                                      
1
 In the tests, « lingex » refers to the query. 
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This last part provide statistics about the tests performed. 

 
Figure 23: Resulting statistics of the test plan 
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6 BIOPOOL PoC system validation 

6.1 Module level testing 

6.1.1 Text search 

There is no automatized way of testing results for textual search. The configuration of the 

modules defines which treatments are applied during search. They are defined jointly with the 

users, defining the relevancy of the answers. 

A limited set of data being used for the POC, and these data being initially in excel format, it is 

possible to check the number of results found for basic queries, mainly those run through 

dropboxes (field is known and value is predefined which can be extrapolated in excel by 

filtering rows). 

Then Pertimm provides a debug mode which refers to the full set of information about a query 

and the answers to this query. This functionality is widely used by all our customers to check 

their configurations and adapt them according to their needs and requirements. The same 

process is applied for BIOPOOL but the first clients are BIOPOOL partners. 

Let’s run a query with the 4 criteria defined as bellow: 

 
Figure 24 Query with the 4 criteria 

With the list of results, a Debug button appears: 
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Figure 25 Appearance of debug button 

This button opens the debug interface presenting three options: 

• Requête (query section): to know how the query has been interpreted 

by the search module, which linguistic expansions have been applied ...  

• Réponse (answer section): to present the list of answers and the 

selection criteria for each one. This allows knowing precisely why an 

item has been selected and the relevancy score that has been associated 

to it (for sorting). 

• Fermer: to close the debug mode. 

 

 

Query section 

 
Figure 26 Query section 

This section defines the criteria that have been used to declare the query. There are 4 criteria 

all coming from dropboxes. 

The list of ‘setCatalogAttribute(…)’ and ‘catalogBy(…)’ defines the facets (only visible in 

Pertimm’s user interface) that can be used (as defined in the administration module). 
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The list of ‘sendXref(…)’  

 

In the following example, the query integrates free text and interpretation: “Distancia BQ distal 

(cm) entre 10 y 15” in addition to criteria selected from the dropboxes. 

 
Figure 27: Header presneting the query parameters 

As we can see on the following screenshot, the query differs from the previous one: 

 
Figure 28: Debug mode, the query in XML  

The ‘interpret’ section has appeared with its associated parameters. 

 

Answer section 

In this section, the first parameters provide information about the query, such as the response 

time, here 40494 ms. The list of ‘catalogs’ present the facets with their content. 
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Figure 29: Debug mode, results in XML 

 

After the facets, the list of results (samples retrieved) is presented. The count of responses 

(here 27 samples) is provided. For each item (<item hit=”1”>, (<item hit=”2”>  …) the metadata 

are provided( name and value). 

 

 
Figure 30: Debug mode, item in the list of results 

If interpretation has been activated additional information is provided: 

 
Figure 31: Debug mode, free text interpretation  



Deliverable 6.3 v1.0 

 

30/08/2013 296162                     30 

  

 

The matched criteria are identified: 

 
Figure 32: Debug mode, matched criteria information in XML 

The relevancy scores are provided as defined in the Biopool specific module: 

 
Figure 33: Debug mode, relevancy scores in XML 

Sets of tests are manually run and analysed in order to validate the behaviour of the search. 

 

6.1.2 Image search 

In order to receive a valuation form the users, the BIOPOOL system has a page to score an 

image search and to send comments about the quality of the results received for other issues. 

All this information will be managed using the Google Analytics, this tool gives other interesting 

information about a BIOPOOL’s site traffic and traffic sources and generates detailed statistic. 

 

 
Figure 34 The users can evaluate the image search 

The next table shows the comments and scores received from the pathologists during the 

validation of the image Search Engine.  
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Table 3 comments and scores received from pathologists during validation of Image Search Engine 

Search Comments Score 

Search 1 A small part of completely tumor as uploaded image resulted in only muscle tissue results 2 

Search 2 "I have inserted a small part of Colon036t as search engine input. After selection of a small part on epithelial 

tumor in this uploaded image, the search engine mainly showed the most correlation with connective and muscle 

tissues. 

2 

Search 3 The first shown images are similar but the others have less similarity 9 

Search 4 Little to no similarities between uploaded image and the results 2 

Search 5 No similarities between uploaded image and the presented results 2 

Search 6 One sample with some content of similarity 3 

Search 7 Only in one sample there are some similarities. However, the input was from a healthy colon sample but the 

majority of results are from carcinoma colon samples 

3 

Search 8 Sample 3 has pretty good similarities, samples 1 and two have some same characteristics but I expected a more 

robust result 

5 

Search 9 The first results are similar to the query image, however, sometimes it also shows/mix cells of a different type. 

The last results are quite different, there are not structures. 

5 

Search 10 The results are very similar in most cases 9 

Search 11 A query of muscle tissue, returns only muscle tissue samples with similar appearance 10 

Search 12 Most results are very similar, only the last sample of results show cell of the same type but with a different shape 9 

Search 13 Although the query image contains very different elements (cell, muscle, hematies...) most of the results contain 

the same elements too, but with a different distribution 

6 

Search 14 An image that contains rest of tissue, return elements of similar nature in some cases, but also samples images 

with adipose tissue 

6 

Search 15 An image with a small amount of tissue, returns images with few tissue too, but in a lot of cases is of different 

nature (only the first ones are similar) 

4 
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Search 16 The query returns very few results (only from one sample), but all of them look very similar 10 

Search 17 The results are pretty similar, but in some case the result images show a higher concentration of nucleous than 

the query image 

8 

Search 18 An image that contains adipose tissue, gives as a results images that contain adipose tissue also. However, some 

results contain other elements too. 

7 

Search 20 The results show similar distribution of cells, but most of them belong to just one sample 9 

Search 21 The results look pretty similar. Only some of the last results seem to contain small portions of other tissues. 9 

Search 22 The firsts results are relevant, but later the results contain element that are not part of the query image 3 

Search 23 The images of the first result sample are relevant, but the images of the rest of samples contain totally different 

types of cells.  

5 

Search 24 The results are a mix of different things. 3 

Search 25 Only the first result sample show similar results. The images of the rest samples, show glands and regular 

structures that are not present in the query image. 

2 

Search 26 The results show images with glands and well-structured cells that are not part of the query image. 3 

Search 27 All the results show the same types of cells, but sometimes with a different cut/angle 8 

Search 28 There are a lot of structured elements in the resulting images that are not part of the query image 4 

 Average Score 5,29 

.  
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During the test the users began using images obtained with a print screen command or too 

small. The image search engine needs a minimum quality to provide good results as it has been 

stated and described in D5.1 and in D4.2) 

A second issue arises from the database used during the first tests. This database A has only 

images from EMC, as a first approach for testing the algorithms. This means from the image 

point of view that the samples are prepared by the same hospital and therefore the used dye 

has similar percentage of chemicals. So if a sample with different color appearance is used as 

query the results are not as accurate as expected.  

 

Those are the results for the first version of the system. The database 2.0 has been integrated 

during the summer and color normalization routines developed. In September 2013 the 2.0 

database will be tested.  

6.1.3 Data send application  

During the first year of development of the PoC, all images were uploaded to a dedicated FTP 

server.  

The image and data upload application was developed in parallel and tested in two nodes of 

the BIOEF using two virtual microscopes Oylmpus.  

The development of the application was carried out in 2 phases. In the first version, the clinical 

data and the images of the samples were sent by the lab technician at the same moment. So 

when the technician wanted to share a sample in the network, he/she needed to have both the 

clinical data and the images.  

After receiving the feedback from the technicians of that biobank, a second version was 

developed including an improvement that allows sending the clinical data and the images 

separately.  

This greatly facilitated the sharing of the samples because once the technicians scan a sample in 

the microscope, they can share it in BIOPOOL without waiting for the clinical data, which will be 

reported by the pathologist later. 

 

To validate this application, samples (images and clinical data) from the 2 nodes of BIOEF were 

sent with it and also all the samples stored in the FTP server mentioned before. 

For all the samples the following checks were made: 

• The sample was received in the Centralised Image Index. 

• The pyramidal structure of the sample was generated and saved in the Centralised 

Image Index. 

• The correlative BIOPOOLID was assigned to the sample in the Centralised Index.  

• The records in the database of the Centralised Image Index were generated with all the 

information of the sample (BIOPOOLID, organization, organ, pathology, etc.). 

• The merge of the ROI images of the sample in 4096x4096 pixels images was launched, 

as the image search engine needed it. 

• The xml files with the clinical data were generated, as the text search engine needed it. 

• The reduction of the quality of the pyramidal structure images to 50% was done, as the 

Web Portal needed it. 
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• The status of the sample in the database of the Centralised Image Index was updated to 

“processed”. 

 

 

Once the final version is defined, during the following months the application is going to be 

installed in all the nodes of BIOEF and in EMC biobank.  

Also, this application can be installed in the future in new biobanks that may join the BIOPOOL 

project in the second year, to upload images and data.  

 

6.2 Integration level testing 

The integration level testing is done by consortium members and pathologists in parallel. The 

idea behind this is that they represent the future end-users of the BIOPOOL system. Integration 

validation is done in two ways: first all defined functionalities are listed to be scored on 

availability, appearance in the web portal and usability in the web portal (see 6.2.1). Next to 

that the whole web portal is also meticulously checked for any inconsistencies. Any issues 

found are then described in a living doc (see 6.2.2). At each issue a status bar is added to see 

the current status: still open, solved or cancelled. Comments can be inserted. When a new issue 

is found, it will be added at the bottom of the list. 

6.2.1 Availability, appearance and usability scoring of functionalities 

Functionalities are categorized into 5 main categories: Start module, Search module, 

Visualisation, Personal area and Web functionalities. Each category contains a number of 

specified functions. All these functions are tested on availability (yes / no), appearance (very 

good to very bad) and usability (very high to very little) by all consortium members. The results 

are combined and presented per category. 

Results are analysed and specific issues in the validation tests are noted for improvement. 

6.2.1.1 Start module 

Table 4 Start module - availability, appearance and usability validation 

Start module: 

Function 

available 
Appearance scores Usability scores 

Yes No 
Very 

good 
Good Regular Bad 

Very 

bad 

Very 

high 
High Moderate Little 

Very 

little 

Show the start screen with 

the different options to be 

selected by users.  
7 1 2 3 3     1 5 1     

87,5 12,5 25,0 37,5 37,5 0,0 0,0 14,3 71,4 14,3 0,0 0,0 

Show Pathologist 

identification (if registered) 

or login button  
8   3 3 1     2 4 1     

100,0 0,0 42,9 42,9 14,3 0,0 0,0 28,6 57,1 14,3 0,0 0,0 

Show date and hour 

1 7 1 1 1 1 1 1   2   2 

12,5 87,5 20,0 20,0 20,0 20,0 20,0 20,0 0,0 40,0 0,0 40,0 

Top bar including the main 

menu options 8   2 3 2     7 1       

100,0 0,0 28,6 42,9 28,6 0,0 0,0 87,5 12,5 0,0 0,0 0,0 

Login information 

7   3 3 2     4 3       
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100,0 0,0 37,5 37,5 25,0 0,0 0,0 57,1 42,9 0,0 0,0 0,0 

Breadcrumb trail indication 

(at the top of each page) 3 3 1 1 2 1   1   3   2 

50,0 50,0 20,0 20,0 40,0 20,0 0,0 16,7 0,0 50,0 0,0 33,3 

 

Of the functionalities tested, the date and time annotation was scored as not available by all 

participants. One of the comments was that this is not a major item, the date and time is not an 

essential module for analysis and if needed, it can be determined on many other devices. 

The breadcrumb functionality seemed to be confusion, as half of the participant did see it but 

the other half not. Most likely a better description of what is meant by ‘breadcrumb’ may solve 

this. The appearance and usability of the breadcrumb was scored as moderate and regular, the 

spread was large so again a better explanation of what the breadcrumb is, may solve this issue. 

The rest of the functionalities was available and scored with a good appearance and high 

usability. 

In some comments changes in the design (e.g. colour theme, layout of boxes) were suggested. 

All comments are placed in annex I. 

6.2.1.2 Search module 

Table 5 Search module - availability, appearance and usability validation 

Search module: 

Function 

available 
Appearance scores Usability scores 

Yes No 
Very 

good 
Good Regular Bad 

Very 

bad 

Very 

high 
High Moderate Little 

Very 

little 

Users can upload their own 

image in JPEG or BMP, in 

the same way images are 

stored in the system.  

6 1 2 3 1     2 3   2   

85,7 14,3 33,3 50,0 16,7 0,0 0,0 28,6 42,9 0,0 28,6 0,0 

Users get a (set of) link(s) to 

BIOPOOL images that are 

found to match with the 

uploaded image 

7   2 3 1     3 1   2   

100,0 0,0 33,3 50,0 16,7 0,0 0,0 50,0 16,7 0,0 33,3 0,0 

These BIOPOOL images can 

be viewed using a viewer 

within the system 
7   6 1       4 3       

100,0 0,0 85,7 14,3 0,0 0,0 0,0 57,1 42,9 0,0 0,0 0,0 

 Associated metadata is 

provided along each opened 

image in a text format.  
8   4 2 1     5 2       

100,0 0,0 57,1 28,6 14,3 0,0 0,0 71,4 28,6 0,0 0,0 0,0 

 Users can insert text that 

represents a type of tissue 

and/or conditions in 

dedicated text-entry boxes 

or free text area.  

7 1 3 3 1   1 3 3     1 

87,5 12,5 37,5 37,5 12,5 0,0 12,5 42,9 42,9 0,0 0,0 14,3 

Users can also use SNOMED 

entries in dropboxes and 

free text area 
6 1 4 2       3 2       

85,7 14,3 66,7 33,3 0,0 0,0 0,0 60,0 40,0 0,0 0,0 0,0 

Users get a (set of) link(s) to 

BIOPOOL images that are 

found to match with the 

uploaded image.  

8   5 2       5 2       

100,0 0,0 71,4 28,6 0,0 0,0 0,0 71,4 28,6 0,0 0,0 0,0 

These BIOPOOL images can 

be viewed using a viewer 

within the system.  
6   5 2       6 1       

100,0 0,0 71,4 28,6 0,0 0,0 0,0 85,7 14,3 0,0 0,0 0,0 
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 Associated metadata is 

provided along each opened 

image in a text format.  
6 1 4 2 1     5 2       

85,7 14,3 57,1 28,6 14,3 0,0 0,0 71,4 28,6 0,0 0,0 0,0 

The search queries will be 

stored as a text file 

including the name of the 

uploaded image, text, 

queries, date and time.  

4 3 5         4 1       

57,1 42,9 100,0 0,0 0,0 0,0 0,0 80,0 20,0 0,0 0,0 0,0 

During the validation, the 

users will be able to score 

the results  
8   4 2 1     4 2       

100,0 0,0 57,1 28,6 14,3 0,0 0,0 66,7 33,3 0,0 0,0 0,0 

All searching functionalities seem to be available with a good appearance and high usability, 

although storing of search queries showed a spread wit 57,1% saying ‘yes’ and the remaining 

‘no’. Most likely the expectancy that all searches are automatically stored – while in practice 

you will have to actively save your search queries that you want to keep – resulted in this 

spread. A solution would be to clearly state on the webpage that you must save your search 

queries that you want to keep. However, we can discuss the option to save all queries per user 

automatically. 

There were quite a lot of comments, the majority suggesting a change in the layout and/or 

logical order of actions to be done (e.g. in uploading an image for the image-searching). 

Furthermore, some comments mentioned the way of displaying the metadata with the search 

results not being adequate. 

A lot of comments addressed the issue that in particular the accuracy of the image-search 

results is very poor. This particular issue is noted and work is being done to solve this issue. 

All comments are placed in annex II. 

6.2.1.3 Visualization 

Table 6 Visualization module - availability, appearance and usability validation 

 

Visualization module 

Function 

available 
Appearance scores Usability scores 

Yes No 
Very 

good 
Good Regular Bad 

Very 

bad 

Very 

high 
High Moderate Little 

Very 

little 

Different functions will be 

displayed in a tool bar 

located in the top of the 

screen.  

5 3 2 3   2 1 3 2     2 

62,5 37,5 25,0 37,5 0,0 25,0 12,5 42,9 28,6 0,0 0,0 28,6 

Navigate: users can move to 

any area of the image using 

the mouse controls.  
8   5 3       6         

100,0 0,0 62,5 37,5 0,0 0,0 0,0 100,0 0,0 0,0 0,0 0,0 

Window guide: to show the 

currently-enabled area with 

the full image in the 

background for reference.  

7   6 1       5 1       

100,0 0,0 85,7 14,3 0,0 0,0 0,0 83,3 16,7 0,0 0,0 0,0 

View the whole image: 

zoom is adjusted 

automatically to see the 

whole image.  

3 5 2 2 3 1   2 4 1     

37,5 62,5 25,0 25,0 37,5 12,5 0,0 28,6 57,1 14,3 0,0 0,0 

Location of regions of 

interest: frame windows 

with images of interest are 

displayed in the left bottom 

part of the screen. When the 

user selects a certain region 

of interest, it can be viewed 

6 1 5 2       5 1       

85,7 14,3 71,4 28,6 0,0 0,0 0,0 83,3 16,7 0,0 0,0 0,0 
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at full screen.  

Comments: users will be 

able to include notes and 

comments about certain 

regions of the image using 

mouse left button. Each 

comment will be linked to a 

specific position of the 

image.  

2 5 2     1 1 1 2     2 

28,6 71,4 50,0 0,0 0,0 25,0 25,0 20,0 40,0 0,0 0,0 40,0 

Measuring tools: the user 

will be able to make 

measures such as length or 

area.   

2 5 1 1   1 1 1 2     2 

28,6 71,4 25,0 25,0 0,0 25,0 25,0 20,0 40,0 0,0 0,0 40,0 

Different zoom levels: 

1.25x, 10x, 20x, 40x, levels 

can be selected from a 

combo box located in the 

toolbar.  

5 2 1 2 1 1 1 2 3 1   1 

71,4 28,6 16,7 33,3 16,7 16,7 16,7 28,6 42,9 14,3 0,0 14,3 

 

In the visualisation module 3 out of 8 functionalities were by majority classified as unavailable: 

viewing of the whole image, users being able to include notes linked to a specific location in the 

image and the usage of several measurement tools. Of the functions that were available, only 

two were unanimously. One of the reasons of this spread may again be the lack of full 

understanding of the described functionalities. Of course, users may have not been able to 

properly find a certain functionality, which indicates that the appearance of that function may 

be improved.  

The reason for some functionalities not being available at the time of validation, is that these 

may be implemented in the second year of the BIOPOOL project. Viewing of the whole image 

can be done but the image cannot be zoomed out so that the complete slide is visible; a user 

always has to navigate through the viewing window to see all parts of the slide. 

Both appearance and usability of the available functions were good, but in the not available 

functions a large spread was seen. 

Most comments addressed the issue of functions are not available. Next to the need for 

measurements tools it was also suggested to insert a scalebar or magnification setting within 

the image display and the possibility to rotate the image. The issue of adding in more 

functionalities need to be discussed; the idea is that images can be searched and when a user 

wants to work with these images, the original images can be requested at the biobank of origin. 

These original images can be viewed with dedicated viewers available on the internet. 

All comments are placed in annex III. 
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6.2.1.4 Personal area 

Table 7 Personal area - availability, appearance and usability validation 

Personal area “My 

BIOPOOL” 

Function 

available 
Appearance scores Usability scores 

Yes No 
Very 

good 
Good Regular Bad 

Very 

bad 

Very 

high 
High Moderate Little 

Very 

little 

Personal data: it will be 

possible to edit.  8 1 4 2 1   7     

88,89 11,11 57,14 28,57 14,29 0 0 100 0 0 0 0 

Issued orders: order details  

7  4 2    6     

100 0 66,67 33,33 0 0 0 100 0 0 0 0 

Historical searches  

9  4 1 2   5 2    

100 0 57,14 14,29 28,57 0 0 71,43 28,57 0 0 0 

Annotations  

6 2 1 3  1  2 1 1 1  

75 25 20 60 0 20 0 40 20 20 20 0 

 

All functionalities in the personal area (which is the ‘My BIOPOOL’ button on the webpage) 

ware available and most participants could find and use it. Appearance and usability were 

mostly scored as very good and very high.  

Some comments are again dedicated to the stored seach queries per user. The term ‘historical 

searches’ may implicate that the whole history of searches are stored, while in fact only actively 

saved searches are stored. A solution may be replacement of the term ‘historical searches’ by 

‘saved searches’. 

With annotations it is meant the possibility to submit comments, suggestions, etc to the 

BIOPOOL webpage administrator. The term ‘Annotation’ confused some of the participants; 

what was meant here was the use of the ‘Comments’ box. 

All comments are placed in annex IV. 

 

6.2.1.5 Web functionalities 

Table 8 Web portal functionalities - availability, appearance and usability validation 

Web portal functionalities 

Function 

available 
Appearance scores Usability scores 

Yes No 
Very 

good 
Good Regular Bad 

Very 

bad 

Very 

high 
High Moderate Little 

Very 

little 

 Load an image from file to 

the web portal  8  3 3 2   4 3    

100,0 0,0 37,5 37,5 25,0 0,0 0,0 57,1 42,9 0,0 0,0 0,0 

Select the region of interest 

(ROI) the users is interested 

in  
8  7 1    6 1    

100,0 0,0 87,5 12,5 0,0 0,0 0,0 85,7 14,3 0,0 0,0 0,0 

 The search is launched by 

the user  9  2 4 2   3 4    

100,0 0,0 25,0 50,0 25,0 0,0 0,0 42,9 57,1 0,0 0,0 0,0 
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The organ of interest is 

indicated  8 1 1 3 2   5 2    

88,9 11,1 16,7 50,0 33,3 0,0 0,0 71,4 28,6 0,0 0,0 0,0 

The text keywords are 

introduced  8  3 4    2 4    

100,0 0,0 42,9 57,1 0,0 0,0 0,0 33,3 66,7 0,0 0,0 0,0 

Choose the best fitting of 

the  7 1 1 2 2   2 1 1   

87,5 12,5 20,0 40,0 40,0 0,0 0,0 50,0 25,0 25,0 0,0 0,0 

Visualization of the selected 

samples in a low resolution 

(including a few associated 

data)  

6 2 3 2 1   6     

75,0 25,0 50,0 33,3 16,7 0,0 0,0 100,0 0,0 0,0 0,0 0,0 

The information of the 

Biobanks that owns the 

selected images  
9  2 4 1   4 2    

100,0 0,0 28,6 57,1 14,3 0,0 0,0 66,7 33,3 0,0 0,0 0,0 

 Refining  the search  

3 5 1 1  1  2   1  

37,5 62,5 33,3 33,3 0,0 33,3 0,0 66,7 0,0 0,0 33,3 0,0 

 

All but one web portal functions are available as scored with an overall high concordance. Only 

refining the search is currently not possible. When refining is needed, a whole new and 

adjusted search query must be made. As with other functionalities, this will be available in the 

second year of the BIOPOOL project. Still, usability of this function is scored as very high, the 

assumption is that this scoring is done with the perception when it is available. Also the other 

functions are scored with good and very good appearance and usability. 

Most comments suggest a change in several functionalities for improvement, like not having to 

select the pathology, the system should be able to search for this automatically; a pathology 

may be unknown. 

All comments are placed in annex V. 

 

6.2.2 ‘Living document’ of open issues 

As this list of open issues is a ‘living document’, the most recent version can be found on the 

BIOPOOL webpage, although in the restricted area: http://www.biopoolproject.eu/living-

document-open-issues-biopool-search-webpage. In this document all issues regarding 

functionality, layout and suggestions for improvement are documented, as much as possible 

with print-screens of each of the issues. Furthermore, inserted arrows and text boxes help in 

explaining the issue.  This will help the developers to visualize the issues more clearly. Also 

comments can be inserted at each of the issues. This allows developers to add comments about 

the procedure. 

In the weeks after reporting of this deliverable, the aim is to solve all issues within this living 

document. 
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6.3 System level testing 

6.3.1 Measure indicators  

There are four main measure indicator categories, each one consisting on a set of measure 

indicators that have been tested to meet the earlier set requirements in deliverable D1.4, 

chapter 9. The majority of the system’s technical items to validate could only be performed by 

the developers. Moreover, at most of these items only the responsible developer could do this 

properly. 

 

6.3.1.1 Performance issues 

Table 9 performance issues - system level testing 

Performance issues Time 
Function available 

Yes No 

A sample is sent from a biobank of BIOPOOL network (with 

the interface for sending samples) and reaches to the 

Centralised Index of Images. 

5 minutes 

1   

100 0 

A sample arrives at the Centralised Index of Images and its 

pyramidal structure of images it’s stored locally.  

1 second - 5 minutes, 

depending on the original 

format. 
1   

100 0 

A sample arrives at the Central Index of Images and it’s 

properly indexed in the database. BIOPOOLID and the 

biobank identifier are associated internally 

Immediate 

1   

100 0 

A sample arrives at the Centralised Index of Images and its 

thumbnail image it’s stored locally. 

5 seconds 

  1 

0 100 

The image of a sample sent from the Centralised Index of 

Images arrives to the image search engine.  

1 minute in a LAN network - 5 

minutes with an ADSL 

connection 
2   

100 0 

The clinical data of a sample sent from the Centralised Index 

of Images arrives to the text search engine. 

Immediate in a LAN network – 

10 seconds with an ADSL 

connection 
1   

100 0 

On entering the Web Portal, “the most searched samples” 

are automatically searched and presented in the Home. 

Less than 2 seconds 

  2 

0 100 

On entering the Web Portal, “the most viewed samples” are 

automatically searched and presented in the Home. 

Less than2 seconds 

  2 

0 100 

On entering the Web Portal, the total number of pathologies 

is automatically searched and presented in the Home.  

Less than 1 second 

  1 

0 100 

On entering the Web Portal, the total number of samples is 

automatically searched and presented in the Home. 

Less than 1 second 

2   

100 0 

From the Web Portal, samples are searched based on a 

sample image and matched samples are obtained.  

3 minutes in LAN network (1 

Gbps). 1 for image transfer 

(above) + 2 minutes for results 

retrieval 

3   

100 0 
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Higher if network connection 

is not as good for transference 

of query sample to the search 

engine and retrieve results. 

Not determined 

  

N/A N/A 

From the Web Portal, samples are searched based on text 

criteria established in the proof of concept and matched 

samples are obtained  

Less than 1 second for samples 

retrieval and less than 2 

seconds for display of the 

result page. 

1   

100 0 

From the Web Portal, samples are searched based on text 

and image criteria and matched samples are obtained.  

3 minutes in LAN network (1 

Gbps). 1 for image transfer 

(above)  + 2 minutes for 

results retrieval 

    

N/A N/A 

Higher if network connection 

is not as good for transference 

of query sample to the search 

engine and retrieve results. 

    

N/A N/A 

From the Web Portal, the full record of a sample found is 

accessed, showing their associated clinical data and (s) image 

(s).  

4 seconds 

2   

100 0 

From the Web Portal, a sample can be displayed in the Web 

viewer. 

12 seconds 

2   

100 0 

A sample can be navigated to any area of the image.  1 second 

2   

100 0 

A Window guide shows the currently-enabled area with the 

full image in the background for reference.  

1 second 

2   

100 0 

A whole image of a sample can be viewed. Zoom is adjusted 

automatically to see the whole image.  

1 second 

2   

100 0 

Frame windows with images of interest of a sample are 

displayed in the left bottom part of the screen. When the 

user selects a certain region of interest, it can be viewed at 

full screen.  

5 second 

2   

100 0 

A sample can be viewed in different zoom levels (1.25x, 10x, 

20x, 40x, 63x, 100x) and levels can be selected from a combo 

box located in the toolbar.  

1 second 

2   

100 0 

A sample can be commented. Users will be able to include 

notes and comments about certain regions of the image.  

1 second 

  2 

0 100 

A sample can be measured. Users will be able to make 

measures such as length or area. 

1 second 

  2 

0 100 

Of all the functionalities that were not available, the first is cancelled because it was decided 

not to show images in the homepage anymore. The second and third non-available functions 

were not added as earlier decided, the fourth function is not available in this PoC as only one 

pathology is included but will be available in the second year. This also accounts for the last 

four non-available functions. 
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6.3.1.2 Response to stress conditions 

Table 10 Response to strass conditions - system level testing 

Response to stress conditions 
Function available 

Yes No 

6 biobanks (or nodes of biobanks) sending samples to the 

Centralised Image Index. 
Not determined 

N/A N/A 

20 concurrent users searching samples based on textual 

criteria. 1   

100 0 

20 concurrent users searching samples based on image 

criteria. 1   

100 0 

20 concurrent users viewing samples in the Web Portal. 
Not determined 

N/A N/A 

The BCII sending images and textual data to TSE and ISE while 

10 users are searching samples based on textual criteria and 

other 10 users are searching based on image criteria, all of 

them at the same time. 

Not determined 

N/A N/A 

The response to stress conditions is only partially tested. When more participating biobanks are 

active in BIOPOOL, these items can all be tested. This should be coordinated centrally. 

 

6.3.1.3 Operation of internal/external security features 

Table 11 Operation of internal/external security features - system level testing 

Operation of internal/external security features 
Function available 

Yes No 

The information (images and clinical data) travel encrypted by 

the VPN between the biobanks and the Centralised Image 

Index. 

Not determined 

N/A N/A 

Samples cannot be sent to the Centralised Image Index from a 

location that does not correspond to a biobank of BIOPOOL 

network. 
1   

100 0 

An invalid user cannot access to the search area in the Web 

Portal. 2   

100 0 

A user cannot access the image display without the proper 

permissions. 1   

100 0 

A user cannot download the displayed images. 

1   

100 0 

Only authorized requests to the BIOPOOL API will be 

accepted. 1   

100 0 
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The first item is partially tested because the VPN has not been set yet between the biobanks 

and the Centralised Image Index. Despite this, the upload functionality for biobanks to upload 

images is available and tested from the Basque biobank to upload their own samples and from 

eMedica´s facilities to upload the images of EMC biobank.  

 

6.3.1.4 Effectiveness of recovery procedures 

Table 12 Effectiveness of recovery procedures - system level testing 

Effectiveness of recovery procedures 
Function available 

Yes No 

Daily backup servers of the Centralised Image Index and the 

Web Portal. 1   

100 0 

Daily backup of the Image Search Engine 

  1 

0 100 

Text search engine Source files imported should be backed up 

as it is lighter and it enables to rebuild the index. 
Not determined 

N/A N/A 

The database of the Centralised Image Index is recovered with 

the last backup in 30 minutes. 1   

100 0 

The Web Portal is recovered with the last backup in 30 

minutes. 1   

100 0 

Image Search engine is recovered with the last backup in 2 

hours   1 

0 100 

Text search engine is recovered with the last imported files 

backup by data indexation in 30 minutes 1   

100 0 

The first non-available functionality is not tested because the system is under development so 

there is no final set of descriptors. There are back up copies of the original images for 

descriptor's calculation. 

The second non-available function will be developed in the second year of the BIOPOOL 

project. 

 

6.4 General impression of the system 

Next to scoring of all functionalities in detail we have also determined the general impression of 

the system. A set of impressions have been defined and all BIOPOOL participants were asked to 

give a rate of their impression, with 1 being a very poor satisfaction and 10 being an extremely 

high satisfaction (chapter 6.4.1). 

Next to that, the pathologists involved in BIOPOOL were asked to give their impressions on 

items that are specifically related to their expertise. The pathologists were also asked to give 

impressions about the BIOPOOL system for the specific use in collaborating with 
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(pharmaceutical) industries and researchers and to use the BIOPOOL system in teaching and 

other educational activities (chapter 6.4.2). 

6.4.1 All consortium members 

Table 13 General impression of the system scored by all consortium members 

User interface satisfaction  
 SCORE/ Puntuación 8 Participants 

Screen 1 2 3 4 5 6 7 8 9 10 Average scores 

1.      Reading characters on screen is 

easy 
                6 2 9,25 

2.      The information is well 

organized on the screen 
      1     1 4 1 1 7,75 

3.      Images are clearly displayed on 

the screen 
            1 2 3 2 8,75 

4.      The sequence of screens is clear 
        2 1   3 1 1 7,38 

 

  
Terminology 1 2 3 4 5 6 7 8 9 10 Average scores 

5.      The use of terms throughout 

the system is consistent 
              2 4 2 9,00 

6.      The position of messages on 

screen is appropriate 
        1     6   1 7,88 

7.      The terminology related to 

tasks is appropriate 
            2 3 2 1 8,25 

  
System information  1 2 3 4 5 6 7 8 9 10 Average scores 

8.      The computer informs about its 

progress 
2 2     1   2   1   4,25 

9.      Error messages are helpful 
2           3   1 2 6,50 

 

10.   The prompt for input is fast 
  1 1     1 1 3 1   6,38 

 

 
  
Learning  1 2 3 4 5 6 7 8 9 10 Average scores 

11.   The software allows the user to 

easily remember names and use of 

commands 

        1   2 2 2 1 7,88 

12.   The performing task is 

straightforward 
        1   2 2 2 1 7,88 

13.   The help command on the 

screen is useful 
        1 1 3     2 7,43 

14.   The supplemental reference 

materials is useful 
        1 2 2 1   1 7,00 

  
System capabilities  1 2 3 4 5 6 7 8 9 10 Average scores 

15.   The system is fast  
    2   1   1 3 1   6,38 

 

16.   The system  is reliable 
1   1       2 1 3   6,63 

 

17.   The system  is user friendly 
        1   1 2 3 1 8,13 

 

            
Overall satisfaction 1 2 3 4 5 6 7 8 9 10 Average scores 

18.   What is your overall satisfaction 

with the software? 
          3   3 1 1 7,63 

 

The impressions on the general layout of the webpage (screen), used terminologies and 

easiness of learning how to use the system was high to very high. The average impressions on 
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system information were noticeable lower, although it must be said that the spread in 

satisfaction results was large. A particular concern is the notification of the actions progress: 

when a search query is activated, users miss an indication of the progress. A standard green bar 

running up towards 100% completeness would be a good solution in this regard. Next to that, 

the system speed and reliability may also be improved, although it should be noted that work 

on the system was done at times that users were testing it. Error messages should be more 

elaborated with a short description on what has gone wrong, so that users may know what to 

correct in a query. 

Still, no mayor flaws were detected. 

 

6.4.2 Specific issues addressed to pathologists 

Table 14 Impression scores of specific issues addressed to pathologists 

Characteristics related to pathology departments   
 SCORE/Puntuación 3 Participants 

  1 2 3 4 5 6 7 8 9 10 Average scores 

19.      This software is useful for 

getting accurate diagnosis, when 

compared to diagnosis conducted 

without it 

          1 2       6,67 

20.      This software is useful for 

finding histological images similar to the 

image uploaded by the user 

                2 1 9,33 

  

Overall satisfaction from a pathologist 

point of view  
1 2 3 4 5 6 7 8 9 10 Average scores 

21.      What is your overall 

satisfaction with this software? 
            1 1 1   8,00 

 

Characteristics related to teaching   
 SCORE/ Puntuación 3 Participants 

  1 2 3 4 5 6 7 8 9 10 Average scores 

22.      This software is very 

effective as a teaching tool when 

compared to traditional teaching  

methods 

              2 1   8,33 

23.      This software is likely to 

have a high impact in improving 

knowledge of experienced pathologists 

            1 1 1   8,00 

24.      This software is likely to 

have a high impact in enhancing 

students’ knowledge 

            2     1 8,00 

25.      This software is likely to 

have a high impact in enhancing 

positive pathologists’ experience 

            2   1   7,67 

26.      This software is likely to 

have a high impact in enhancing 

positive students’ experience 

            1 1   1 8,33 

27.      This software is likely to 

have an impact in training a new 

generation of pathologists 

            1 1 1   8,00 

  
Overall satisfaction from a teacher 

point of view  
1 2 3 4 5 6 7 8 9 10 Average scores 

28.      What is your overall 

satisfaction with this software? 
            1 1 1   8,00 
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Characteristics related to pharmaceutical industry/ research institutes 

 SCORE/Puntuación 3 Participants 

  1 2 3 4 5 6 7 8 9 10 Average scores 

29.      This software is useful for 

enrolling patients in clinical drug trials 
          2     1   7,00 

30.      This software is useful 

enrolling patients in clinical drug trials 

for rare diseases 

          1   1 1   7,67 

31.      This software allows fast 

selection of patients to be included in 

clinical drug trials, when compared to 

conventional methods 

              2 1   8,33 

32.      This software allows fast 

selection of patients to be included in 

clinical drug trials for rare diseases, 

when compared to conventional 

methods 

              2 1   8,33 

33.      This software is useful for 

product development 
            2     1 8,00 

  
Overall satisfaction from a 

pharmaceutical industry/ research 

institutes point of view 

1 2 3 4 5 6 7 8 9 10 Average scores 

34.      What is your overall 

satisfaction with this tool? 
          1   1 1   7,67 

 

Almost all items in both characteristics related to pathology departments, teaching and 

pharmaceutical industries and research institutes were good to very good. The spread in 

satisfaction results was limited, although it should be mentioned that only three pathologists 

have participated. 

Of course, the pathologists involved in this scoring of impressions are already familiar with the 

BIOPOOL system and its functionalities. The challenge lies in explaining pathologists and other 

users of the potential of the BIOPOOL system and its usefulness in the items we have scored 

here. A good dissemination strategy and promotion of the BIOPOOL system is therefore crucial. 
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7 Validation conclusions 

The integration level validation results tables in chapter 6.2.1 are arranged in a similar way as 

the requirements in deliverable D1.4. A summary of these results are listed beneath per 

module: 

• Start module: most users missed the ‘date and hour’ module in the BIOPOOL system. 

Since this function does not affect usage of the search system in any way and is hardly 

missed, this issue will have at least a low priority to solve, if not canceled. 

Half of the users missed the ‘breadcrumb’ functionality. A reason for this is that the 

term ‘breadcrumb’ may not have been clear to all users, hence the spread. A better 

explanation of what is meant by ‘breadcrumb’ will be made in the final BIOPOOL system 

validation. 

• Search module: All functionalities are available and with overall good appearance and 

usability scores. 

• Visualization module: three out of eight functionalities seem to be not available. The 

first is that an image cannot be viewed in full view; users cannot zoom out completely. 

This must be solved with priority. 

Insertion of notes in an image: in the PoC it was not available but will be developed in 

the second year of the BIOPOOL project. It is not an essential functionality, hence not 

included in the PoC. 

The same accounts for the third missing functionality: measuring tools. 

• Personal area: All functionalities are available and with overall good appearance and 

usability scores. 

• Web portal functionalities: one functionality is missing in the PoC, which is the option to 

refine a search after search results did not fully satisfy a user’s expectation. Now a 

complete new search has to be initiated, which is impractical. This issue must be solved 

with high priority. 

The system level validation results tables in chapter 6.3.1 are again arranged in a similar way as 

the requirements in deliverable D1.4. In contrary to integration level validation, the system 

level validation could only be done by the BIOPOOL partner that did the development of that 

particular item. At most of the listed items only one score is available. A summary of these 

results are listed beneath per module: 

• Performance issues: from the 22 performance issues, 7 were scored as not available. For 

the first three missing functionalities, it was decided to not add these issues. 

The fourth issue (total number of pathologies listed) will be developed in the second 

year, as in the PoC only one pathology is available. 

The last three unavailable issues will also be developed in the second year. 

In conclusion, no issues have to be solved with (high) priority, other than scheduled 

developments in the second year. 

• Response to stress conditions: three out of 5 conditions were not tested. More users 

must be available to adequately perform these tests. Also a well-organized coordination 

for these test is needed. Although this will be done in the final BIOPOOL system 

validation, a similar test earlier in the second year may be needed. 
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• Operation of internal/external security features: one of six features was not performed; 

this refers to the centralized Image Index, which will be created in the second year. The 

rest was tested successfully. 

• Effectiveness of recovery procedures: one procedure is considered as not necessary 

anymore. Two procedures were not available: daily back up of the image search engine ( 

in ongoing development) and Recovery of the image search engine in two hours (will be 

done in the second year). 

 

The main issues for improvement of the BIOPOOL system as users have indicated are 

meticulously listed in the ‘living document’; the most recent version of this document is found 

using the following link: http://www.biopoolproject.eu/living-document-open-issues-biopool-

search-webpage. These are issues that, although the functionality is be available and working, 

may need improvement as it comes to logical order of buttons, layout, missing extra 

functionalities, etcetera. The issues in this ’living document’ mostly overlap with the comments 

in the validation results tables in chapter 6.2.1 and corresponding annexes but have the 

addition of print screens in most cases to enhance the explanation of that issue. 

An important note in this ‘living document’ is that the accuracy of image search results in 

particular are poor at the moment of writing this report. This issue has been well recognized 

and the pools of images and the image search algorithms are being adjusted to increase the 

level of accuracy with high priority. 

 

The general impression scores of the BIOPOOL search system were generally good (scores 

above 7.00) for most items. Except for ‘system information’ (information about progress of 

searches, error messages and fast prompts for input) and ‘system capabilities’ (speed of the 

system and reliability), these issues need improvement. Much of these issues have also been 

identified in the ‘living document’. 

 

In conclusion, this validation of the PoC prototype BIOPOOL system has been performed 

completely according to the validation plan as described in deliverable D1.4 and with an overall 

success. Despite this, several issues need to be addressed, which is anticipated and will be done 

in the second year of further development of the final and fully operation BIOPOOL system. 

Following the ending of development a second round of validation will be performed and if 

performed with successful outcomes, the BIOPOOL system is ready for use by the scientific 

community. 
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8 Annexes 

8.1 Annex I: Comments on start module validation 

Start module: Function availability comments Appearance Comments Usability Comments 

Show the start screen with the 

different options to be selected 

by users. 

I miss a 'home' button I miss a 'home' button I miss a 'home' button 

The options appear but without 

any text or explanation 

I do not like the dropdown menu 

for the organ and pathology, I 

prefer checkboxes, or submit 

buttons. 

in the "search by text", it is not 

clear why the "free text" search 

box only appears after selecting 

the organ and pathology. Why 

do we have to select first the 

organ and pathology to do the 

free text search? 

 Even if the look is very similar to 

the one of the project website it 

seems older. It can come from 

the choice of having capital 

letters for the titles and grey 

backgrounds for the boxes. 

   

 Little visual, missing buttons or 

icons that encourage or soften 

the appearance 

  

Show Pathologist identification 

(if registered) or login button  

  Should be more modern in the 

design 

  

Show date and hour I don't se a date and time; not 

really needed 

I couldn’t find date and hour I don't se a date and time; not 

really needed 

It doesn’t appear   I do not see the need for myself 

but I can't say for pathologists 

I did not see it     

Top bar including the main 

menu options 

Need explanations (or contextual 

help) "i" button 

I would reduce the size of the 

upper part to allow a wider 

space for the functionalities 

Very clear 

 The tabs are grey and uppercase 

which looks quite old. This bar 

appears almost in the middle of 

the screen with a lot of space 

spent above without information 

. The remaining space is thus 

reduced for interesting data. 

  

 Little visual, but looks cleaner in 

horizontal format, as it is. 

  

Login information Consider re-arranging of the 

datafiels: put the all underneath 

each other. 

La información que hay en la The 

information is in the log in page 

is fine, but little visual, the 

background is very sad. 

Clearly visible 

No what you mean. There is no 

information on the home page 

The latest news in sight always 

give more visibility to the project 

Breadcrumb trail indication (at 

the top of each page) 

No 'breadcrumb trail' visible; but 

you can see in which tab you are 

working (or is that meant as 

breadcrumb trail?) 

Only the name of the page 

seems to be displayed 

I don't see it 

I haven't seen it     

The address in the explorer 

window is not clear, and the top 

of the page there is a route type: 

Search / Image / Selection . 
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8.2 Annex II: Comments on search module validation 

Search module: Function availability comments Appearance Comments Usability Comments 

Users can upload their own 

image in JPEG or BMP, in the 

same way images are stored in 

the system.  

Smaller images go well but larger 

images (to the maximum values) 

do not upload 

It should be explain which 

characteristics should fulfill the 

image. Indeed, during the 

second year we should amply it 

to other formats as it was 

described in DoW.  We should 

take into account that we should 

facilitate the incorporation of 

new biobanks and users. 

It would be useful to include 

some king of uploading status 

N/A for Pertimm, not evaluated 

The search has been a failure, 

none of the images was similar. 

The logical order could be 

better; if pathology is selected, 

then you have to go back to the 

front of the sequence to upload 

an image 

Is a little bit estrange. I think that 

it will be useful if we include a 

short explanation/comments if 

we pass the mouse over the 

browse, folder… "Click the folder 

to upload the image". 

The information that appears on 

the search result is 

comprehensive, but lacks to 

distribute with a little more 

visual background. 

  

  

Large image uploads not possible 

Do we need to select the organ 

and pathology always? 

Users get a (set of) link(s) to 

BIOPOOL images that are found 

to match with the uploaded 

image.  

Though the accuracy of results 

need improvement! 

 Accuracy needs huge 

improvement! 

It should be improved. It doesn’t 

work properly. 

It should be improved. 

N/A for Pertimm, not evaluated   

Matches with the selected 

image, but does not match the 

search criteria 

  

These BIOPOOL images can be 

viewed using a viewer within 

the system. 

Really useful  Good viewer; no extra 

functionalities but not needed 

N/A for Pertimm, not evaluated Good viewer; missing extra 

functionalities described to be 

implemented. 

 Associated metadata is 

provided along each opened 

image in a text format.  

Sometimes when there are a lot 

of subregions they don't appear 

in the view details option 

It should be change the order of 

associated data sheets. First 

Clinical data, next diagnosis, and 

finally morphological pattern.  

I'm missing a way of refining the 

query (adding criteria to the 

existing query for instance. 

A thumbnail of the image could 

be placed so that it takes less 

space and leave space for textual 

data 

Legends are too large ands take 

too much space on the pages 

  

If the search is done based on 

text the data is displayed, but if 

the search is done basing on the 

image the data doesn’t appear. 

    

 Users can insert text that 

represents a type of tissue 

and/or conditions in dedicated 

text-entry boxes or free text 

area.  

It works in the text search engine 

but sometimes it doesn't work in 

the general platform 

The chosen presentation doesn't 

provide the opportunity to refine 

a query. (no facets) 

Now is just working in english, it 

should be implemented at least 

in spanish the free text area. 

The initial size of the free text 

area should be smaller so that 

auto completion appears close 

to the text keyed-in. 

    

Users can also use SNOMED 

entries in dropboxes and free 

text area 

Is not working properly, the user 

can not type/choose the coding 

number. 

  High usability when it is 

implemented. 

Problem in the current version: 

code is changed in its description 

in the user interface 

    

I can enter the SNOMED code 

option but do not see where I 

can insert the code, because the 
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window below is a dropdown list 

with a couple of pathologies to 

choose 

Users get a (set of) link(s) to 

BIOPOOL images that are found 

to match with the uploaded 

image 

Very nice functionality: you can 

see on what parts the search is 

based 

But not very visual Very useful when is well 

implemented. 

is should be improved     

Don't you mean a set of images 

matching with the criteria ? 

    

But searching by images, the 

images displayed have no affinity 

with the query image 

    

These BIOPOOL images can be 

viewed using a viewer within 

the system.  

N/A for Pertimm, not evaluated     

 Associated metadata is 

provided along each opened 

image in a text format.  

In some cases is missing when 

you search by image. 

I do not see metadata when I 

open an image 

  

Sometimes when there are a lot 

of subregions they don't appear 

in the view details option 

But not very visual   

idem row 7     

But only when you search a 

image basing on text. Searching 

by picture the associated 

metadata is missing. 

    

The search queries will be 

stored as a text file including 

the name of the uploaded 

image, text, queries, date and 

time. 

Is it right? As i know, just the 

favourite search queries will be 

stored, won't be? 

Not sure about this, I couldn't 

find the text file with queries 

  

It is stored in My search option 

in the main platform 

Good appearance of favorites 

searches. 

  

The query can be recorded; It 

can be run again. Results are not 

stored ! Not clear, it seems that 

several different functionalities 

are mixed in this description 

    

Se almacenan en la base de 

datos del sistema 

    

¿Dónde? Where?     

During the validation, the users 

will be able to score the results 

Much needed! Why do we need to score the 

results as a whole? Why not 

giving the possibility of scoring 

each single image? 
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8.3 Annex III: Comments on visualisation module validation 

Visualization module Function availability comments Appearance Comments Usability Comments 

Different functions will be 

displayed in a tool bar located 

in the top of the screen.  

If the viewer for whole slide 

images is meant here: no, I don't 

see the functionalities toolbar. 

I do not see any functions I think that they should be 

implemented, and will have a 

high usability. 

Missing the functionalities 

toolbar, why? 

    

Toolbar scarce, only original 

image zoom and small 

    

Navigate: users can move to any 

area of the image using the 

mouse controls.  

  We should take care about each 

image. Why can we find huge 

difference between different 

samples? if they are also 

provided by the same biobank? 

  

  I like the fact that only click and 

move the mouse the image is 

moved, it is easier. 

  

Window guide: to show the 

currently-enabled area with the 

full image in the background for 

reference.  

 I do not understand what the 

question means 

    

View the whole image: zoom is 

adjusted automatically to see 

the whole image.  

Not completely, though not 

really a big problem, the 

navigation window shows the 

complete image 

it is not possible to adjust the 

size of the image to the size of 

the screen 

The usability will be high if the 

resolution is improved. 

Not completely. The resolution 

of some images is too poor. 

    

It shows part of the sample     

Very poor resolution in some 

cases. It looks like not properly 

fitted grids 

    

Location of regions of interest: 

frame windows with images of 

interest are displayed in the left 

bottom part of the screen. 

When the user selects a certain 

region of interest, it can be 

viewed at full screen. 

I do not understand what the 

question means. I can not find 

what you mean 

please note that the frame 

windows appear at the right and 

not at the left 

  

  The query ROI is just visualized 

into the bar with 4 regions of a 

sample. If we click next ones it is 

missed. It should be maintained 

into the bar. 

  

Comments: users will be able to 

include notes and comments 

about certain regions of the 

image using mouse left button. 

Each comment will be linked to 

a specific position of the image. 

No functionalities available (see 

also above) 

I couldn't include any comments Now no useful, but it should be 

implemented, it will be very 

useful. 

No functionalities available      

I can´t add comments in the 

image. 

    

Measuring tools: the user will 

be able to make measures such 

as length or area.  

No functionalities available (see 

also above) 

no measuring tools Now no useful, but it should be 

implemented, it will be very 

useful. 

No functionalities available      

Or has not been implemented or 

I can not find it, but I can not 

add comments in the image 

    

Different zoom levels: 1.25x, 

10x, 20x, 40x, levels can be 

selected from a combo box 

located in the toolbar. 

Different zoom levels but no 

indication of which 

magnification 

no zooms available, no 

possibility to rotate the image,  

or change the color/contrast etc. 

Now no useful, but it should be 

implemented, it will be very 

useful. 

into the viewer there is not this 

fuctionality implemented. Is true 

that is possible to do the zoom, 

but we don´t know the 

magnification. 

    

The user can make zoom but the     



 Deliverable 6.3 v1.0 

30/08/2013 296162 53 

system doesn't show the 

mircoscope's zoom level  

We use a google maps zoom 

control, not a combo box 

    

Some images are enlarged with 

too low resolution 
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8.4 Annex IV: Comments on Personal Area module validation 

Personal area “My BIOPOOL” Function availability comments Appearance Comments Usability Comments 

Personal data: it will be possible 

to edit. 

It will be a good idea to include 

how they should be type the 

username, password.. If not 

appears an error and they don´t 

know what to do. 

Little visual   

Issued orders: order  Very good     

N/A for Pertimm, not evaluated     

Historical searches  Very nice! Good but favorite searches..   

more than historical searches, is 

a favorite searches. Isn´t it? 

In my opinion the function "view 

details" should present the 

query; another function "Run" 

should : could run it. Here the 

"view details" function runs the 

query. 

  

If the user has saved them  Little visual   

More than a historical searches 

is a Favorite Searches. No visible 

record of searches performed, 

only the saved ones 

    

Annotations  When 'annotations' mean the 

'comments and notes' in the 

viewer: I cannot put in these 

comments/notes 

  If it is well administrated could 

be very useful. 

is it a comments box?   I don't know because of the 

missing info about this function 

The system allows comment 

option. This question refers to 

this? 

    

Need explanation. Is it a general 

comment? Where does it go? 

Who can see it ? 
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8.5 Annex V: Comments on web portal functionalities validation 

Web portal functionalities Function availability comments Appearance Comments Usability Comments 

 Load an image from file to the 

web portal     
Do we need to choose a 

pathology? We should take into 

account that could be tissues 

with unknown pathology. 

    

Is obligatory to select a 

pathology. And when you want 

to look what that image 

belongs? Or diagnosis is 

unknown? 

    

Select the region of interest 

(ROI) the users is interested in  

Could be possible to select with 

other forms (circles, etc.) 

    

 The search is launched by the 

user     
  A 'progression' bar would be nice Is not very user friendly the 

uploading process 

The organ of interest is 

indicated  

During the second year it should 

be taken into account different 

options. 

when I open an image there is 

no indication of the organ, 

maybe some basic info should 

also be provided when the image 

is open 

  

In search by image I wouldn't 

limit. In case we have not a 

diagnosis or in case to study the 

metastasis of this tumor in other 

localization. 

    

The text keywords are 

introduced  

This is under 'View details'; a 

user has to know this. 

  Usually the free text option is in 

the upper part of the search 

systems 

In text search yes, Image search 

NO 

    

Choose the best fitting of the 

query  

You can select the ROI from the 

search results on which the 

search is based. Or do you mean 

'the best fit is placed on top'? 

not sure about this question   

What do is means with best 

fitting? 

    

I don’t understand     

Visualization of the selected 

samples in a low resolution 

(including a few associated 

data) 

Today there is no option to 

change the order of the list of 

results 

not sure about this question   

As preview is fine, but increasing 

the zoom some images do not 

have sufficient resolution 

    

The information of the Biobanks 

that owns the selected images  

Though only the name of the 

biobank, not dedicated persons 

no information of the biobank 

owner when I open the image 

  

It should be just the biobank, 

contact e-mail and telephone 

    

 Refining  the search You can only do a new search; 

refining functionality discussed  

but not included => for second 

year 

I couldn't find the refining search 

tool 

  

It Is not implemented. During 

the second year? Right now is 

possible just to do a new search. 

    

No way to do it in the current 

interface 

    

New search button drives the 

user to a new search 

    

In the text there is an option 

MORE ... where it seems that you 

can change filters, but then does 
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not allow ... In this picture there 

is not 

8.6 Annex VI: Comments on performance issues validation 

Performance issues Comments 

A sample is sent from a biobank of BIOPOOL network (with 

the interface for sending samples) and reaches to the 

Centralised Index of Images. 

As the provided log shows, an upload process starts at 8:40:19 

and finishes at 8:41:16 

A sample arrives at the Centralised Index of Images and its 

pyramidal structure of images it’s stored locally.  

As we can see in the provided log file, the pyramidal structure 

of an image starts at 8:36:47 and ends at 8:40:18 

A sample arrives at the Central Index of Images and it’s 

properly indexed in the database. BIOPOOLID and the 

biobank identifier are associated internally 

The samples table in the database is shown in order to 

demonstrate the association between the biobank ID and the 

Biopool ID 

A sample arrives at the Centralised Index of Images and its 

thumbnail image it’s stored locally. 

No longer applicable, since the consortium decided not to 

show the images in the homepage 

The image of a sample sent from the Centralised Index of 

Images arrives to the image search engine.  

It takes less than one minute to upload the file to the image 

search engine 

The clinical data of a sample sent from the Centralised Index 

of Images arrives to the text search engine. 

The clinical data arrives to the text search engine in less than 

10 seconds, as it can be seen at our log file 

Comment : fully managed by eMedica (process and transfer), 

still to be automatized 

On entering the Web Portal, “the most searched samples” 

are automatically searched and presented in the Home. 

No longer applicable, since the consortium decided not to add 

this functionality 

On entering the Web Portal, “the most viewed samples” are 

automatically searched and presented in the Home. 

No longer applicable, since the consortium decided not to add 

this functionality 

On entering the Web Portal, the total number of pathologies 

is automatically searched and presented in the Home.  

Not applicable, since there is only one pathology 

On entering the Web Portal, the total number of samples is 

automatically searched and presented in the Home. 

  

From the Web Portal, samples are searched based on a 

sample image and matched samples are obtained.  

Our logs show that an image search query is invoked at 

10:27:22 and the response is obtained at 10:27:27 

Total time consumed by search process is always returned in 

engine answer with micro-seconds precision. 

From the Web Portal, samples are searched based on text 

criteria established in the proof of concept and matched 

samples are obtained  

Our logs show that a text search query is invoked at 9:57:08, 

and the response is obtained at 9:57:11 

From the Web Portal, samples are searched based on text 

and image criteria and matched samples are obtained.  

Second year 

From the Web Portal, the full record of a sample found is 

accessed, showing their associated clinical data and (s) 

image (s).  

  

From the Web Portal, a sample can be displayed in the Web 

viewer. 

  

A sample can be navigated to any area of the image.    

A Window guide shows the currently-enabled area with the 

full image in the background for reference.  

  

A whole image of a sample can be viewed. Zoom is adjusted 

automatically to see the whole image.  

  

Frame windows with images of interest of a sample are 

displayed in the left bottom part of the screen. When the 

user selects a certain region of interest, it can be viewed at 

full screen.  

The viewer centers the selected region of interest to fit the 

screen size 

A sample can be viewed in different zoom levels (1.25x, 10x, 

20x, 40x, 63x, 100x) and levels can be selected from a combo 

box located in the toolbar.  

The mouse wheel and the Google Maps Zoom control are 

used instead of a combo box 

A sample can be commented. Users will be able to include 

notes and comments about certain regions of the image.  

Second year 

A sample can be measured. Users will be able to make 

measures such as length or area. 

Second year 
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8.7 Annex VII: Comments on response to stress conditions validation 

Response to stress conditions Comments 

6 biobanks (or nodes of biobanks) sending samples to the 

Centralised Image Index. 

  

20 concurrent users searching samples based on textual 

criteria. 

On a light web-server, Pertimm handles up to 10 threads for 

queries. A query is average to 50 ms. So we can manage up to 

200 req/s. 

20 concurrent users searching samples based on image 

criteria. 

The system allows 20 searches but there is some problems 

with the searches This is under revision 

20 concurrent users viewing samples in the Web Portal.   

The BCII sending images and textual data to TSE and ISE 

while 10 users are searching samples based on textual 

criteria and other 10 users are searching based on image 

criteria, all of them at the same time. 
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8.8 Annex VIII: Comments on operation of internal / external security 

features validation 

Operation of internal/external security features Comments 

The information (images and clinical data) travel encrypted 

by the VPN between the biobanks and the Centralised Image 

Index. 

  

Samples cannot be sent to the Centralised Image Index from 

a location that does not correspond to a biobank of BIOPOOL 

network. 

  

An invalid user cannot access to the search area in the Web 

Portal. 

When a non registered user tries to log into the system, an 

authentication error is shown 

A user cannot access the image display without the proper 

permissions. 

Only registered users can access the image display 

A user cannot download the displayed images. In the viewer it can not be download but in the search display 

the smaller images can be download 

Only authorized requests to the BIOPOOL API will be 

accepted. 

Only authorized user can access the Biopool Website website 
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8.9 Annex IX: Comments on effectiveness of recovery procedures 

validation 

Effectiveness of recovery procedures Comments 

Daily backup servers of the Centralised Image Index and the 

Web Portal. 

  

Daily backup of the Image Search Engine The system is under development so there is not a fiinal ste of 

descriptors. There are back up copies of the original images 

for descriptor's calculation 

Text search engine Source files imported should be backed 

up as it is lighter and it enables to rebuild the index. 

Not necessary as last valid index is back-upped. 

The database of the Centralised Image Index is recovered 

with the last backup in 30 minutes. 

Exportint and re-importing of the database (using MySQL 

Administrator) takes no more than 10 seconds 

The Web Portal is recovered with the last backup in 30 

minutes. 

Exporting and re-importing of the database (using MySQL 

Administrator) takes no more than 10 seconds. The WebSite 

can be chcked out from the code repository in less than 1 

minute. The images could be re-copied in 25 minutes. 

Image Search engine is recovered with the last backup in 2 

hours 

It will be done during the second year 

Text search engine is recovered with the last imported files 

backup by data indexation in 30 minutes 

Last valid index is always back-upped. It can restored in 2 min 

max. 

 

 


