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2. Executive Summary

The aim of the BIOPOOL Report on 

to analyze the interoperability and compatibility between commercial software used for virtual 

microscopy according to several technical criteria such as compression rates, type of file 

format, or image size. To complete these analyses we will use previous queries done by the 

Tubafrost consortium [European Journal of Cancer, 42 (2006); 3110

“EuroTelepath” (published by García Rojo et al., Diagnostic Pathology 2011, 6(Supp

Digital pathology, by means of techniques such as Virtual microscopy, produces digital 

histological images and clinical contents from human tissues for clinical and research purposes 

using scanning devices. This information can be later viewed, m

proper software and be shared easily by electronic means.

For this aim, virtual microscopy requires

pathology application that digitalize

(virtual microscope). Based on these databases, we propose to develop new software 

(BIOPOOL) that could allow researchers and clinicians to share this information with an 

ambitious content based image and 

images created by these applications as an interface that makes possible the interaction 

databases. 
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Executive Summary 

The aim of the BIOPOOL Report on interoperability of commercial digital pathology software is 

to analyze the interoperability and compatibility between commercial software used for virtual 

microscopy according to several technical criteria such as compression rates, type of file 

r image size. To complete these analyses we will use previous queries done by the 

Tubafrost consortium [European Journal of Cancer, 42 (2006); 3110-3116] and the COST Action 

“EuroTelepath” (published by García Rojo et al., Diagnostic Pathology 2011, 6(Supp

Digital pathology, by means of techniques such as Virtual microscopy, produces digital 

histological images and clinical contents from human tissues for clinical and research purposes 

using scanning devices. This information can be later viewed, managed and analyzed with 

proper software and be shared easily by electronic means. 

For this aim, virtual microscopy requires either a microscope and a computer with a digital 

pathology application that digitalizes the histological images or a dedicated slide scanner 

. Based on these databases, we propose to develop new software 

(BIOPOOL) that could allow researchers and clinicians to share this information with an 

ambitious content based image and text retrieval system. Our software will interact with 

images created by these applications as an interface that makes possible the interaction 
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3. Characteristic of different commercial 

microscope/software used for virtual microscopy

Many systems have already been designed and successfully used for sharing histology images 

over larges distances, without transfer of the original glass slides. Nowadays, sophisticated 

Virtual Microscope (VM) systems can be acquired, with the capability to quickly scan large 

batches of glass slides at high magnification and compress and store the large images.

As a part of  TuBaFrost Project (Teodorovic et al., European Journal of Cancer 42, 3110

2006) 20 companies involved in virtual microscope systems around Europe were consu

their systems evaluated following a determined criteria for a good VM system: 

1. Good quality images (good resolution, focus and sharpness)

2. Adequate range of objectives/magnification

3. Accurate focusing 

4. Fast scan speeds/low scan times

5. Best compression rates and low image size (but maintaining good quality images

JPEG image compression)

6. Easy integration into existing software databases and computes systems.

7. Affordable system. 

8. Reliable. 

 

In the same way, García Rojo et al. published  a critical comp

digital slide systems in Pathology

Taken into account both works, we have summarized the main features of these equipments. 

Digital imaging devices may be divide

slide) and diagnosis-aided systems. The main objective of the first type is to build digital slides 

when the second type are designed to help with the detection of the region of interest, and 

some are able to quantify biomedical signal.

By using a criterion based on the components of the device, it is possible to differentiate 2 

groups:  

 

Motorized microscopes 

In these types of systems the functionality and original components stay on (eyepieces, 

multiple lenses, position and spotlight control). Indeed, the camera joined up to the microscope 

and the software which controls both items is integrated. The progressive method, in which the 

final images is composed frame by frame is the most common proce
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een designed and successfully used for sharing histology images 
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Fast scan speeds/low scan times 
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JPEG image compression) 

Easy integration into existing software databases and computes systems.

In the same way, García Rojo et al. published  a critical comparison of commercially available 

digital slide systems in Pathology  Perpectives on Digital Pathology 978-1-61499

Taken into account both works, we have summarized the main features of these equipments. 

Digital imaging devices may be divided into 2 classes: the digital microscope (scan the whole 

aided systems. The main objective of the first type is to build digital slides 

when the second type are designed to help with the detection of the region of interest, and 

e able to quantify biomedical signal. 

By using a criterion based on the components of the device, it is possible to differentiate 2 

 

In these types of systems the functionality and original components stay on (eyepieces, 

multiple lenses, position and spotlight control). Indeed, the camera joined up to the microscope 

and the software which controls both items is integrated. The progressive method, in which the 

final images is composed frame by frame is the most common procedure used to scan the slide.
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Scanners 

Slide scanners include components similar to those used in automated microscopes but with 

some modifications, such as absence of eyepieces and absence of position and focus control, 

they are closed systems. In this way

microscopy (Table 1).  

 

                                                                                                                             

TABLE 1

The camera that takes the images is one of the critical components when analysing the quality 

and the speed of digital microscopy (Table2).

device (CCD) sensor that provides an analogue signal. Digital cameras convert analogue signals 

into digital. The main characteristic when analysing digital camera quality is the image 

resolution or CCD size (number of pixels the sensor is able to detect).
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Slide scanners include components similar to those used in automated microscopes but with 

some modifications, such as absence of eyepieces and absence of position and focus control, 

they are closed systems. In this way these types of systems become special devices for virtual 

                                                                                                                                          García Rojo et al., Internationa Journal of Surgical pathology

1: Classification of Digital Microscopy Solutions 

 

The camera that takes the images is one of the critical components when analysing the quality 

speed of digital microscopy (Table2). Usually, these cameras have a charged coupled 

device (CCD) sensor that provides an analogue signal. Digital cameras convert analogue signals 

into digital. The main characteristic when analysing digital camera quality is the image 

umber of pixels the sensor is able to detect). 
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Slide scanners include components similar to those used in automated microscopes but with 

some modifications, such as absence of eyepieces and absence of position and focus control, 

these types of systems become special devices for virtual 
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The camera that takes the images is one of the critical components when analysing the quality 

Usually, these cameras have a charged coupled 

device (CCD) sensor that provides an analogue signal. Digital cameras convert analogue signals 

into digital. The main characteristic when analysing digital camera quality is the image 
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TABLE 2: Camera used in some slide digitalization systems

 

The high resolution and fast stages used in virtual 

speeds. The illumination method most frequently used is the halogen lamp (100 W in Olympus 

SIS .slide). In the scanners, it can be an internal light source (EKE 150 W. Aperio ScanScope T2) 

or an external one (EKE 150 W, Aperio ScanScope CS). Other systems use light

(LEDs), with white light (Niko Coolscope) or multispectral channels (LifeSpan Alias). The Zeiss 

Mirax Scan built-in white light has a complementary color temperature filter

dark field or fluorescence, similarly to Olympus SIS .slide, Hamamatsu NanoZoomer and Applied 

Imaging (AI) Ariol. 

Concerning the computer hardware, most solutions were based on workstations with 2 

microprocessor, 2.8-3.6 GHz and 4 gigabytes of RAM.  Finall

include a flat thin film transistor (TFT) monitor sized from 20 to 23 inches.

Different aspects should be taken into account to evaluate the digitalization process, such as 

the digitalization speed, the maximum sample si

different planes, the methods for scanning and image assembling, and the formats used to 

store the scanned samples (JPEG, TIFF…) (Table 3).
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García Rojo et al., Internationa Journal of Surgical pathology

: Camera used in some slide digitalization systems 

The high resolution and fast stages used in virtual microscopy are able to move at different 

speeds. The illumination method most frequently used is the halogen lamp (100 W in Olympus 

it can be an internal light source (EKE 150 W. Aperio ScanScope T2) 

0 W, Aperio ScanScope CS). Other systems use light

(LEDs), with white light (Niko Coolscope) or multispectral channels (LifeSpan Alias). The Zeiss 

in white light has a complementary color temperature filter

dark field or fluorescence, similarly to Olympus SIS .slide, Hamamatsu NanoZoomer and Applied 

Concerning the computer hardware, most solutions were based on workstations with 2 

3.6 GHz and 4 gigabytes of RAM.  Finally, all virtual microscopy solutions 

include a flat thin film transistor (TFT) monitor sized from 20 to 23 inches. 

Different aspects should be taken into account to evaluate the digitalization process, such as 

the digitalization speed, the maximum sample size, the focus quality, the digitalization at 

different planes, the methods for scanning and image assembling, and the formats used to 

store the scanned samples (JPEG, TIFF…) (Table 3). 
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microscopy are able to move at different 

speeds. The illumination method most frequently used is the halogen lamp (100 W in Olympus 

it can be an internal light source (EKE 150 W. Aperio ScanScope T2) 

0 W, Aperio ScanScope CS). Other systems use light-emitting diodes 

(LEDs), with white light (Niko Coolscope) or multispectral channels (LifeSpan Alias). The Zeiss 

in white light has a complementary color temperature filter, allowing using 

dark field or fluorescence, similarly to Olympus SIS .slide, Hamamatsu NanoZoomer and Applied 

Concerning the computer hardware, most solutions were based on workstations with 2 

y, all virtual microscopy solutions 

Different aspects should be taken into account to evaluate the digitalization process, such as 

ze, the focus quality, the digitalization at 

different planes, the methods for scanning and image assembling, and the formats used to 
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TABLE 3: Main characteristic

 

Relating the visualization and processing of the digital slide, ideally, the movement to be carried 

out by the pathologist when visualizing a virtual slide on the 

those made when a conventional microscope is used: X

displacement and objective shifting or zoom. Moreover, the microscope could offer other 

functions as: 

• simultaneous and synchronized displac

Zeiss Mirax Scan, Olympus SIS .slide, AI Ariol) 

•  track of visiting areas (Zeiss Mirax Scan)
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García Rojo et al., Internationa Journal of Surgical pathology

Main characteristic of some slide scanning systems 

Relating the visualization and processing of the digital slide, ideally, the movement to be carried 

out by the pathologist when visualizing a virtual slide on the screen should be the same as 

those made when a conventional microscope is used: X- axis and y-axis movements, Z

displacement and objective shifting or zoom. Moreover, the microscope could offer other 

simultaneous and synchronized displacement on multiple windows (Aperio ScanScope, 

Zeiss Mirax Scan, Olympus SIS .slide, AI Ariol)  

track of visiting areas (Zeiss Mirax Scan) 
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Relating the visualization and processing of the digital slide, ideally, the movement to be carried 

screen should be the same as 

axis movements, Z-axis 

displacement and objective shifting or zoom. Moreover, the microscope could offer other 

ement on multiple windows (Aperio ScanScope, 
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• digital bookmarks facilitating the retrieval of interesting positions in subsequent case 

reviews (Aperio ScanScope, Ze

• teleconsultation and conferencing

• remote conference tool (Aperio ScanScope, Bacus BLISS, Zeiss Mirax Scan and Olympus 

SIS .slide) 

•  image analysis (Aperio ScanScope, Mirax Scan, AI Ariol, Clarient ACIS)

•  three-dimensional reconstruction (Zeiss Mirax Scan (3D Mirax)) 

• software for tissue-micro Arrays (AI Ariols, Clarient ACIS) 

• different file format export options (almost all equipments
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4. Characteristics of different virtual microscopes systems 

involved in BIOPOOL 

BIOPOOL has started with the aggregation of the existing data available at the eight different 

biobanks directly linked to the BIOPOOL project, from Spain (Basque Biobank, BIOEF) and 

Netherlands (Erasmus MC Tissue Bank

The virtual microscope systems used in each Biobank are different. The Basque biobank is 

equipped with eight Olympus BX61/Ariol systems and 

Hamamatsu. 

 

4.1. Olympus BX61/Ariol Platform

The Basque Biobank is consisting of 

After valuated different types of scanners, following the pathologist

acquire Olympus BX61 with Ariol Platform.

 

This microscope is a motorized microscope which remains th

components. Thus, depending on 

or scanner, permitting to the pathologist to view and redirect the scanning.

The fully motorized Olympus BX61 is a computer

confocal) upright microscope. It is equipped with a motorized stage and a high

digital camera, scanning a slide at 10x UplanFL air Ph1, 0.3 NA, 20x UplanFL air Ph1, 0.5 NA, 40x 

Uplan FL oil DIC, 60x PlanApo oil DIC, 

water DIC, 1.2 NA. Slide loader can handle 8 slides per batch. 

Moreover, this platform allows for maximum flexibility in excitation and emission wavelengths 

with dual filter wheels: 

• DAPI (Ex: 350/50, Dichroic: 400. Em: 460/50 nm),

• FITC (Ex: 470/40, Dichroic: 495, Em: 525/50 nm)

Deliverable 1.1 

 

Characteristics of different virtual microscopes systems 

involved in BIOPOOL project.  

started with the aggregation of the existing data available at the eight different 

biobanks directly linked to the BIOPOOL project, from Spain (Basque Biobank, BIOEF) and 

Erasmus MC Tissue Bank). 

stems used in each Biobank are different. The Basque biobank is 

equipped with eight Olympus BX61/Ariol systems and Erasmus MC Tissue Bank

Olympus BX61/Ariol Platform 

The Basque Biobank is consisting of seven different hospitals with a virtual microscope system. 

After valuated different types of scanners, following the pathologists’ needs, it was decided to 

acquire Olympus BX61 with Ariol Platform. 

 
 

This microscope is a motorized microscope which remains the functionality and original 

on the requirements it can be used as a conventional microscope 

or scanner, permitting to the pathologist to view and redirect the scanning.

The fully motorized Olympus BX61 is a computer-controlled conventional wide

confocal) upright microscope. It is equipped with a motorized stage and a high

digital camera, scanning a slide at 10x UplanFL air Ph1, 0.3 NA, 20x UplanFL air Ph1, 0.5 NA, 40x 

Uplan FL oil DIC, 60x PlanApo oil DIC, 1.42 NA, 20x UApo water DIC, 0.75 NA, 60x UPLSAPO 

water DIC, 1.2 NA. Slide loader can handle 8 slides per batch.  

Moreover, this platform allows for maximum flexibility in excitation and emission wavelengths 

Dichroic: 400. Em: 460/50 nm), 

FITC (Ex: 470/40, Dichroic: 495, Em: 525/50 nm) 
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biobanks directly linked to the BIOPOOL project, from Spain (Basque Biobank, BIOEF) and 

stems used in each Biobank are different. The Basque biobank is 

Erasmus MC Tissue Bankwith 

different hospitals with a virtual microscope system. 

needs, it was decided to 

e functionality and original 

the requirements it can be used as a conventional microscope 

or scanner, permitting to the pathologist to view and redirect the scanning. 

conventional wide-angle (non-

confocal) upright microscope. It is equipped with a motorized stage and a high-resolution 

digital camera, scanning a slide at 10x UplanFL air Ph1, 0.3 NA, 20x UplanFL air Ph1, 0.5 NA, 40x 

1.42 NA, 20x UApo water DIC, 0.75 NA, 60x UPLSAPO 

Moreover, this platform allows for maximum flexibility in excitation and emission wavelengths 
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• TRITC (Ex: 545/30, Dichroic: 570, Em: 620/60 nm)

• Dual dichroic CFP / YFP (No visual, 455

• High-quality Phase and Differential Interference Contrast are full

 

 

This microscope includes Ariol software which is a system for automatic image analysis. Ariol is 

a high throughput automated image analysis system for the quantification of biomarkers on 

microscope slides in research, clinical pharmaceutical

Capable of both bright field and fluorescent imaging, it rapidly scans and quantities IHC, FISH, 

Immunoflorescence, rare cell, angiogenesis, DNA Ploidy and tissue microarray slides.

 

 

 

4.2. Hamamatsu NanoZoomer 2.0

The Erasmus MC Tissue Bank was 

Based on the criteria determined from the investigations and testing of some of the systems at 

that time the Hamamatsu Nanozoomer Digital Pathology (NDP) system was s

The NanoZoomer 2.0-HT is Hamamatsu's flagship of scanners and is suitable for high 

throughput applications. It is capable of high speed, high sensitivity, and high resolution. It 

offers many features such as: 

• scanning of standard-size (26 mm x 76 

• slide loader can handle up to 210 slides per batch 

• fully automatic, unattended batch scanning possible 

• three easy-to-use operation modes (automatic, semiautomatic, and manual) 

• two scanning modes: x20 (0.46 µm/pixel) and x40 (0.23 µm/pixel) 

• high-speed scanning  

Deliverable 1.1 

 

TRITC (Ex: 545/30, Dichroic: 570, Em: 620/60 nm) 

Dual dichroic CFP / YFP (No visual, 455-485 and 515-568 nm).  

quality Phase and Differential Interference Contrast are fully supported.

This microscope includes Ariol software which is a system for automatic image analysis. Ariol is 

a high throughput automated image analysis system for the quantification of biomarkers on 

microscope slides in research, clinical pharmaceutical, genomic, and proteomic applications. 

Capable of both bright field and fluorescent imaging, it rapidly scans and quantities IHC, FISH, 

Immunoflorescence, rare cell, angiogenesis, DNA Ploidy and tissue microarray slides.

Hamamatsu NanoZoomer 2.0 

was in the coordinator of the TuBaFrost project during 2003

Based on the criteria determined from the investigations and testing of some of the systems at 

that time the Hamamatsu Nanozoomer Digital Pathology (NDP) system was s

HT is Hamamatsu's flagship of scanners and is suitable for high 

throughput applications. It is capable of high speed, high sensitivity, and high resolution. It 

size (26 mm x 76 mm) slides  

slide loader can handle up to 210 slides per batch  

fully automatic, unattended batch scanning possible  

use operation modes (automatic, semiautomatic, and manual) 

two scanning modes: x20 (0.46 µm/pixel) and x40 (0.23 µm/pixel)  
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This microscope includes Ariol software which is a system for automatic image analysis. Ariol is 

a high throughput automated image analysis system for the quantification of biomarkers on 

, genomic, and proteomic applications. 

Capable of both bright field and fluorescent imaging, it rapidly scans and quantities IHC, FISH, 

Immunoflorescence, rare cell, angiogenesis, DNA Ploidy and tissue microarray slides. 

 

TuBaFrost project during 2003-2006.  

Based on the criteria determined from the investigations and testing of some of the systems at 

that time the Hamamatsu Nanozoomer Digital Pathology (NDP) system was selected. 

HT is Hamamatsu's flagship of scanners and is suitable for high 

throughput applications. It is capable of high speed, high sensitivity, and high resolution. It 

use operation modes (automatic, semiautomatic, and manual)  
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• superb image quality  

• wide range of software solutions 

• Z-stack feature  

• fluorescence as option 

 

This scanner is provided with an 

up to 210 slides. The digital slides can

on an intranet or Internet at any time.

Indeed, The NanoZoomer 2.0-HT is fully equipped for both routine and research work, offering 

both a fully automated mode as well as more flexible ways of op

manual).  

The NanoZoomer 2.0-HT is operated using the NDP.scan software, 

graphical interface. It allows for detailed managing of image scanning settings (include

(0.46 µm/pixel) and x40 (0.23 µm/pi

Each user can specify their specific setting in personal profiles.

The NanoZoomer 2.0-HT scans slides quickly and produces high

a slide in the standard x40 mode ta

images produced are true 24

courtesy of TDI (time-delay-and

digital camera. This combination of technologies gives a significant increase in image quality 

compared to color cameras based on mosaic or RGB filtering (see our color imaging section).

The Z-stack function, a unique feature of the NanoZoomer 2.0

different focal planes of a specimen on a whole slide. Prior to slide scanning permits to choose 

Deliverable 1.1 

 

wide range of software solutions  

 

an easy loading system with dedicated slide holders

he digital slides can be transferred automatically to a web server for viewing 

intranet or Internet at any time. 

HT is fully equipped for both routine and research work, offering 

both a fully automated mode as well as more flexible ways of operation (semiautomatic and 

operated using the NDP.scan software, which has an intuitive 

It allows for detailed managing of image scanning settings (include

(0.46 µm/pixel) and x40 (0.23 µm/pixel) scanning modes), output settings and storage settings

Each user can specify their specific setting in personal profiles. 

HT scans slides quickly and produces high-quality digital images. Scanning 

mode takes about 5 minute for a 15 mm2 scanned area. The digital 

images produced are true 24-bits RGB images with full-pixel resolution in each channel

and-integration) technology combined with a high

combination of technologies gives a significant increase in image quality 

compared to color cameras based on mosaic or RGB filtering (see our color imaging section).

stack function, a unique feature of the NanoZoomer 2.0-HT, allows multilayer scannin

different focal planes of a specimen on a whole slide. Prior to slide scanning permits to choose 
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HT is fully equipped for both routine and research work, offering 

eration (semiautomatic and 

which has an intuitive 

It allows for detailed managing of image scanning settings (include both x20 

), output settings and storage settings. 

quality digital images. Scanning 

minute for a 15 mm2 scanned area. The digital 

pixel resolution in each channel--

integration) technology combined with a high-grade 3-CCD 

combination of technologies gives a significant increase in image quality 

compared to color cameras based on mosaic or RGB filtering (see our color imaging section). 

HT, allows multilayer scanning at 

different focal planes of a specimen on a whole slide. Prior to slide scanning permits to choose 
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the number of planes and the spacing between each plane and then navigate between planes 

with the image viewer of a microscope. 

 

The Z-stack feature is ideal for morphology studies (histology, rare events search, etc.), which 

requires obtaining the maximum information on each specific cell. The Z

powerful tool for brain mapping,

position, and fluorescence studies. 

The fluorescence illumination option together with the NanoZoomer 2.0

allows the observation of low-light

 

  

Deliverable 1.1 

 

the number of planes and the spacing between each plane and then navigate between planes 

with the image viewer of a microscope.  

is ideal for morphology studies (histology, rare events search, etc.), which 

requires obtaining the maximum information on each specific cell. The Z-stack function is also a 

powerful tool for brain mapping, cytology, TMA, any difficult samples with a wide 

position, and fluorescence studies.  

The fluorescence illumination option together with the NanoZoomer 2.0-HT’s 3

light-level fluorescence tissue samples at high resolution.
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the number of planes and the spacing between each plane and then navigate between planes 

  

is ideal for morphology studies (histology, rare events search, etc.), which 

stack function is also a 

TMA, any difficult samples with a wide variation of Z-

HT’s 3-CCD TDI camera 

level fluorescence tissue samples at high resolution. 
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5. Interoperability an

Currently there is no network of European Biobanks which shares online at real time 

different digital databases with virtual histological images associated to the biologic material. In 

the near future the BIOPOOL data pool will be a vast p

images (and associated digital data) of tissues and biologic material stored in European 

biobanks. 

Regarding interoperability and compatibility concepts involved in this project, the 

following issues have been analy

• Images related to Pathological Anatomy.

• Variety of data formats generated by different 

the BIOPOOL network. 

The image formats, together with the functional requirements of BIOPOOL (see future 

deliverable “D1.2 Functional requirements of the system” for more details) will determine the 

technical architecture of BIOPOOL

system architecture” deliverable.

In order to try finding similarities

digital slide images provided by the 

bank (Hamamatsu NanoZoomer) have

contribute in the development

biobanks with other virtual microscope

From this analysis, the microscopes can generate images of scanned histological tissue 

samples using proprietary format an

develop the most open and standard solution, the proprietary formats have been ruled out and 

efforts have been made aimed at working with standard formats such as JPEG and TIFF.

 

Olympus microscopes ge

JPEG: 

• TIFF: each sample consists of unique large image, ranging from 80MB to 3GB.

• JPEG: each sample consists of a set of images (from 2,000 to 8,600 images) with 10 or 20 

KB each one. 

 

The Hamamatsu NanoZoomer 

and JPEG 

Deliverable 1.1 

 

Interoperability and compatibility  

network of European Biobanks which shares online at real time 

different digital databases with virtual histological images associated to the biologic material. In 

future the BIOPOOL data pool will be a vast pool of data comprised by the digital 

images (and associated digital data) of tissues and biologic material stored in European 

Regarding interoperability and compatibility concepts involved in this project, the 

following issues have been analysed: 

Images related to Pathological Anatomy. 

Variety of data formats generated by different virtual microscope systems

 

together with the functional requirements of BIOPOOL (see future 

onal requirements of the system” for more details) will determine the 

technical architecture of BIOPOOL, which will be described in detail in “D1.3 Design of the 

system architecture” deliverable. 

similarities in digital slides using different image formats, a 

provided by the Basque biobank (Olympus BX61) and Erasmus MC 

(Hamamatsu NanoZoomer) have been analysed. The outcome of this analysis will 

contribute in the development of a system that also allows other image formats so that 

microscope systems can join BIOPOOL as well. 

, the microscopes can generate images of scanned histological tissue 

samples using proprietary format and also using other standard image formats.

develop the most open and standard solution, the proprietary formats have been ruled out and 

efforts have been made aimed at working with standard formats such as JPEG and TIFF.

generate digital images using the following formats: TIFF and 

TIFF: each sample consists of unique large image, ranging from 80MB to 3GB.

JPEG: each sample consists of a set of images (from 2,000 to 8,600 images) with 10 or 20 

NanoZoomer can generate images using the following formats: NDP 
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images (and associated digital data) of tissues and biologic material stored in European 

Regarding interoperability and compatibility concepts involved in this project, the 

virtual microscope systems involved in 

together with the functional requirements of BIOPOOL (see future 

onal requirements of the system” for more details) will determine the 

will be described in detail in “D1.3 Design of the 

different image formats, a set of 

and Erasmus MC tissue 

The outcome of this analysis will 

s other image formats so that new 

 

, the microscopes can generate images of scanned histological tissue 

d also using other standard image formats. In order to 

develop the most open and standard solution, the proprietary formats have been ruled out and 

efforts have been made aimed at working with standard formats such as JPEG and TIFF. 

nerate digital images using the following formats: TIFF and 

TIFF: each sample consists of unique large image, ranging from 80MB to 3GB. 

JPEG: each sample consists of a set of images (from 2,000 to 8,600 images) with 10 or 20 

can generate images using the following formats: NDP 
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• NDP: an unique image with 1

software from the manufacturer called “NDP.view” (downloading and installing an 

Active X component is needed)

• JPEG: Between 4 and 6 images are generated that ar

large sized and the other half are smaller.

 

Despite of the fact that both microscopes generate JPEG images, it can be noted a great 

difference considering the way of structuring the information. In Olympus case, in order to get 

the whole image, a composition of a lot of little images must be performed. However, in 

Hammamatsu case, only a several large images must be gathered.

 

Taking into account the 

whole image in both systems, in

viewing tools and libraries for processing big size

• ITK: platform to analyse images.

• SlidePath: Pathological Anatomy (PA) image viewer associated to Leica microscopes.

• PortaView: PA image viewer associated to Olympus microscopes.

• Hammamatsu NDPServe: image search server with associated viewer.

• Open Slide: library used to read AP images.

• OME: open source software and storage and managing PA images.

• VLib: library used to load TIFF and NDP format images.

• BatchImageConverter: software used to convert image formats.

• Image Magic: library used to convert, edit and bit maps composition

• JPEGSR6: library used in image compression.

• LibTIFF: library used to read/write TIFF images.

• LibJPEG: library used to read/write JPEG images.

• LibVLC: libray used to open TIFF images.

• SplitImage: software used to divide big sized images into small images

• ImageCuter: software for splitting large images on small images with different zoom 

levels. 

 

After evaluating all these

ImageCuter.  

Deliverable 1.1 

 

NDP: an unique image with 1-2 GB size is generated. It can be viewed with proprietary 

software from the manufacturer called “NDP.view” (downloading and installing an 

nent is needed) 

JPEG: Between 4 and 6 images are generated that arr 90-750 MB. Half of the images are 

large sized and the other half are smaller. 

Despite of the fact that both microscopes generate JPEG images, it can be noted a great 

g the way of structuring the information. In Olympus case, in order to get 

the whole image, a composition of a lot of little images must be performed. However, in 

Hammamatsu case, only a several large images must be gathered. 

 difficulties derived from the different ways of reconstructing the 

, in-depth state of art studies have been made regarding 

viewing tools and libraries for processing big size images: 

ITK: platform to analyse images. 

dePath: Pathological Anatomy (PA) image viewer associated to Leica microscopes.

PortaView: PA image viewer associated to Olympus microscopes. 

Hammamatsu NDPServe: image search server with associated viewer.

Open Slide: library used to read AP images. 

open source software and storage and managing PA images. 

VLib: library used to load TIFF and NDP format images. 

BatchImageConverter: software used to convert image formats. 

Image Magic: library used to convert, edit and bit maps composition

y used in image compression. 

LibTIFF: library used to read/write TIFF images. 

LibJPEG: library used to read/write JPEG images. 

LibVLC: libray used to open TIFF images. 

SplitImage: software used to divide big sized images into small images

are for splitting large images on small images with different zoom 

all these options we finally selected for use ImageMagic, ITK 
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2 GB size is generated. It can be viewed with proprietary 

software from the manufacturer called “NDP.view” (downloading and installing an 

750 MB. Half of the images are 

Despite of the fact that both microscopes generate JPEG images, it can be noted a great 

g the way of structuring the information. In Olympus case, in order to get 

the whole image, a composition of a lot of little images must be performed. However, in 

difficulties derived from the different ways of reconstructing the 

depth state of art studies have been made regarding several 

dePath: Pathological Anatomy (PA) image viewer associated to Leica microscopes. 

Hammamatsu NDPServe: image search server with associated viewer. 

Image Magic: library used to convert, edit and bit maps composition 

SplitImage: software used to divide big sized images into small images 

are for splitting large images on small images with different zoom 

ImageMagic, ITK and 


