	       [image: image15.png]AGFA &

HealthCare




	NodeID Livelink: 28493063

Revision 1.5


	
	This information is Company Confidential


	       [image: image16.png]AGFA &

HealthCare




	NodeID Livelink: 28493063

Revision 1.5


	
	This information is Company Confidential



[image: image15.png]
[image: image16.png]

	Owner/Responsible

	Global PD&V Manager
	Dirk Somers


	Key Author

	PD&V System Engineer 
	Peter Luyckx


	Review/To Be Consulted

	System Engineer
	Peter Luyckx, John Mucha

	SD&T Manager 
	Khalil Hammid, Frits Paauw

	SIV Representative 
	Bart Dankers, Wim Uleners

	Solution Management
	Matthieu Ferrant, Gilbert Hersschens, Alexandre Salvador, Alexandre Ovtchinnikov

	3rd Party Alliance Management
	Marc De Raet

	Sales Consultancy
	Richard Jung, Andre Emin, Stephen Mallinson

	Business Operations
	Mark Kalafut, Gunther Jacobs


	Approval/Accountable

	Project Core Team Members
	Peter Luyckx, Marc De Raet, John Mucha, Khalil Hammid, David Burton


	To be Informed

	Service Manager
	Koenraad Batselier, Jeff Merrill, Ron Van Zonneveld

	
	


Table of Contents

51
Introduction

1.1
Purpose of the document
5
1.2
Scope
5
1.3
Audience
5
2
Why Barco as preferred 3rd Party Solution
6
3
Roadmaps
8
3.1
Displays
8
3.2
Display Controller Boards and Drivers
9
3.2.1
Windows 7 Driver Support Roadmap
10
3.2.2
MXRT 2400 features
10
3.2.3
MXRT 5400 & 7400 features comparison
11
3.2.4
DisplayPort connectivity – Adaptor Options
11
3.2.4.1
Single-link DP(DVI adaptor
11
3.2.4.2
Dual-link DP(DVI adaptor
12
4
Hardware
13
4.1
Displays
13
4.2
Display Controller Boards
13
4.2.1
Introduction to Barco Graphics Boards
13
4.2.2
Compatibility matrices
13
4.2.3
Installation & configuration rules
13
5
Software
14
5.1
Overview Barco Graphics Drivers
14
5.1.1
Windows 7 (WDDM) drivers
14
5.1.2
Windows XP & VISTA (XPDM & BarcoMed) drivers
14
5.2
Display Driver Models
16
5.2.1
Windows XP
16
5.2.2
Windows Vista
16
5.2.3
Windows 7
16
5.3
Driver installation & configuration rules
17
5.4
Add on Software
18
5.4.1
Medical QAWeb Agent
18
5.4.1.1
Introducing Medical QAWeb Agent
18
5.4.1.2
Application software versions
19
6
Validation overview
20
6.1
Barco validation
20
6.1.1
Coronis
20
6.1.2
Nio
20
6.1.3
Other
21
6.2
Agfa validation
21
6.2.1
System testing
21
6.2.2
Smoke testing
21
7
Documents, Tools and Guidelines
23
7.1
Barco Documents
23
7.2
Barco Tools
23
7.3
Monitor Calibration & Compliance Verification Guidelines
24
7.3.1
Dicom GSDF Compliance
24
7.3.2
DIN 6868-57
24
7.3.3
DINPACS
24
8
FAQ
25
8.1
The Barco Image Care helpdesk in your area
25
8.2
Use Barco troubleshooting tools for collecting information
25
8.3
Barco MIS AGFA Support Site (Medical Imaging Partnerzone)
25
8.4
Barco software available on Agfa Global FTP server
26
8.5
Requesting or downloading the latest graphics driver and Medical QAWeb versions


26
8.6
Compatibility between current and legacy (EOL) Barco products
26
9
Known issues and Troubleshooting
28
9.1
Upgrading BarcoMed to MXRT5200 for MFGD-3420 & 5421 displays
28
9.2
Configure dual-head with navigational displays for correct monitor numbering
29
9.3
Configure quad-head displays for correct monitor numbering
29
9.4
Green image is displayed on color display with HDR mode
31
9.5
Banding effect when using MXRT boards with B&W displays
32
9.6
Driver 8.543.3.1: unable to display correct resolution with MXRT5100 board
32
9.7
Black text, checkboxes, drop down boxes and keywords
33
9.7.1
Impax List/Text Area
33
9.7.2
Volume Viewing Series Selection screen
33

Revision Record

	Revision Number
	Date
	Author
	Changes/remarks

	1.0
	2009-10-05
	Peter Luyckx
	First version

	1.1
	2009-11-16
	Peter Luyckx
	Changes after review of document by Project Core Team Members.
Added new Barco roadmap (meeting dd. 3.11.2009).

	1.2
	2010-01-11
	Peter Luyckx
	Updated roadmap for graphics board drivers on Windows 7 (WDDM 1.0 & 1.1).

Added references to validation reports for NIO 5MP Grayscale (MDNG-6121).
Added new FAQ about:

· Use Barco troubleshooting tools for collecting information.
· Compatibility between current and legacy Barco products.

Added new Known issues and described problem & solution in Troubleshooting.

	1.3
	2010-09-06
	Peter Luyckx
	Updated the font page.

Added solution for Volume Viewing selection screen problem (see chapter 9.7.2).
Released the following all in one driver packages:

· 8.593.1.0_Agfa
Updated the links to the new Barco Partnerzone.

	1.4
	2010-10-21
	Peter Luyckx
	Released the following driver packages:
· 8.682.7.6: Windows 7 WDDM driver (see chapters 5.1, 5.2.3 and 6.2.1).

· 8.593.3.4: Windows XP and VISTA XPDM driver (see chapters 5.1, 5.2.1 and 5.2.2).  
Known issue about banding effect in grayscale gradient is solved (see chapter 9.5).

Added new roadmap for year 2011 (see chapter 3).

	1.5
	2010-10-29
	Peter Luyckx
	Changes after review of document by ‘Review/To Be Consulted’.


1 Introduction

1.1 Purpose of the document

The purpose of this document is to provide overviews about Barco Display & Display Controller Board Roadmaps, Compatibility matrices, Graphics driver versions, Validation reports and other Barco Documents, Tools & Guidelines.
Additional information is given about Barco Graphics boards, Hardware and Software installation & configuration rules and Windows Display Driver Models.
Furthermore chapters are added for FAQ and Know issues & Troubleshooting.

1.2 Scope

This document is only applicable to the Barco Medical Display products.
1.3 Audience

The audience of the document is primarily consultants, product and design architects and SD&T (Service Design & Transition).
2 Why Barco as preferred 3rd Party Solution

Herewith some arguments why the use of selected ‘Diagnostic Displays and Display Controller Boards' is so important, as well why we believe in our agreement with Barco as our preferred supplier:

· Barco is offering Diagnostic Displays as ONE packaging covering the entire chain, i.e. video board, dedicated monitors, cables, QA tool, HW and SW drivers. 
On top Barco guarantees DICOM Part 14 compliancy and other standards such as EUREF, DIN 6868-57, AAPM, etc are also covered.  Furthermore it is completely tested against our Agfa applications.

· Barco is also owning the ATI source code for the video boards which makes it possible to write Windows XP, Vista and 7 (and Windows 2003 & 2008 server) compatible drivers in case dual & quad monitor configurations (with navigational monitor) have to be installed running on more than one board. 

Barco has this under control for the entire chain with their supplied video boards. 
This cannot be guaranteed by other suppliers and has not been tested by Agfa.

· Display Controller Driver Lifetime.
As Barco owns the source code of the driver they provide driver updates in case of Operating System changes. This assures total system compatibility during OS upgrades. Short lived standard drivers cannot guarantee this over the useful lifetime of a PACS system.
· IMPAX compatibility.
Future application upgrades are carefully tested on all configurations. In case of upgrade compatibility issues, access to all components is mandatory to solve potential issues. Key for this support is again the source code ownership.

Agfa can only guarantee future upgrades and functionality expansion on supported configurations that are under total control.
· Improved Image Quality & performance.
Some current and future features that improve image quality and system performance of the system might depend on the availability of the supported configurations.

· Regulatory compliance is only available for the supported configurations.

· Diagnostic displays have 5 years warranty of which 3 years Premium (EWP), this  is only for supported configurations (if offered by Agfa) - exclusive agreement – LCD and Backlights are included.
· Clinical review displays have 3 years warranty, including single swap.
· What about other manufacturers like EIZO and WIDE?
They deliver most components separately and as an option.
But, the supplier also needs to provide proof that the combination works, along with DICOM Part 14 and other standards and that QA tests (preferable automatic) can be handled. Also if Agfa adds clinical applications, the supplier needs to make sure that the hardware is compatible.

About their service deliverables. They provide a 5 year basic warranty on their monitors, but it doesn’t include the panel and for the video board it is limited to only 1 year.
Furthermore the warranty doesn't include firmware or display driver upgrades.  QA tools are an option and are neither covered by their 5 year basic warranty.

The protection cover is an option.  It causes the integrator to be liable for certain norms (e.g. ball test).
3 Roadmaps

3.1 Displays

	Date
	Display Type
	Comments

	September 2010
	QAWeb Agent 1.10 / Server 1.08
	The tool is released (see chapter 5.4.1.2).

	November 2010
	MDRC-2124
	24-inch Clinical Review Color LCD.
Wide aspect ratio (16:10 with 1920 x 1200 WUXGA resolution), DICOM compliant, wider gamut, icc profiles from QAWeb Agent 1.10, DisplayPort and green technology.

MDRC-2124 
MDRC-2124 Presentation on LL=31613026

	January 2011
	Coronis Fusion 10MP
	10 MegaPixel wide-screen diagnostic grayscale display system.
Barco received as first in the industry FDA clearance for this product 
(see FDA - 510 (k) No. K093197).
Coronis Fusion 10MP

	January 2011
	QAWeb Agent 1.11 / Server 1.09
	Support of new displays and more.

	March 2011
	New Nio MDNC-2121
	New Nio Color 2MP HB for diagnostic applications.


3.2 Display Controller Boards and Drivers

Note:

The Barco display controller boards and drivers Roadmaps (for Agfa) can be found on Livelink NodeID 28457332.  Be aware that the documents are only for internal use!!!!
	Date
	Product Type
	Comments

	Q3’ 2010 (September)
	Driver package 8.682.7.6 for Windows 7
	The driver is released (see chapter 5.1.1).
The package contains driver versions 8.543.7.1 (WDDM 1.0) and 8.682.7.6 (WDDM 1.1).
The driver supports the following boards:
· MXRT 1150 & MXRT2150 (entry level) boards for text monitor.
· MXRT 5200: mid range board that covers 98% of the diagnostic requirements.  It replaces also the BarcoMed boards.

· MXRT 7300: high end board for clinical applications like NM Segami’s Oasis.
The MXRT 7300 is also validated with Coronis 5MP Mammo.

BarcoMed boards and older MXRT boards like MXRT2100, 5100, 7100 and 7200 are not supported anymore under Windows 7.    
See also chapter 5.2.3 about Display Driver Models for Windows 7.

	December 2010
	MXRT 7300
	EOL announcement by Barco. However, Barco will ship the board until June 2011.
The XPDM/WDDM drivers keep supporting the board after last shipment date (see chapter 3.2.1).

	March 2011
	MXRT 1150/2150 and MXRT 5200
	EOL – in a phased out approach.
MXRT 2150 will be shipped until June 2011.
MXRT 1150 & 5200 will be shipped until March 2012.

	April 2011
	MXRT 2400
	New entry level board (see chapter 3.2.2).
Replacement for MXRT 1150/2150.




	
	MXRT 5400
	New mid range board (see chapter 3.2.3).
Replacement for MXRT 5200.

	
	MXRT 7400
	New high end board (see chapter 3.2.3).
Replacement for MXRT 7300


3.2.1 Windows 7 Driver Support Roadmap
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3.2.2 MXRT 2400 features
[image: image2.emf]
3.2.3 MXRT 5400 & 7400 features comparison
[image: image3.emf]
Note 1:

Dual-Link DVI and DP connectors allow up to 6MP on all MXRT x400 products.
Note 2:

For the MXRT 7400 the power possibilities of the PC need to be checked upfront.
3.2.4 DisplayPort connectivity – Adaptor Options

As MXRT 7300 and the new generation display controller x400 versions have 1 DVI and 1 or 2 DP outputs, and the current installed and delivered displays don’t support native DP, single or dual-link DP(DVI adaptors are required for connecting the displays. 
3.2.4.1 Single-link DP(DVI adaptor
Many configurations do not require a dual-link dongle.

All displays with a resolution higher then 1920 x 1200 will work with the single-link dongle.  However, displaying is done with a reduced refresh rate.

Barco has implemented an encoding mechanism to allow full refresh rate on grayscale displays up to 5.8MP using a single-link dongle.
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3.2.4.2 Dual-link DP(DVI adaptor
When are dual-link dongles required?  
Only for full refresh rate and connecting the following color monitors: MDNG-6121, MDNC-3121, MDNC-3120 (EOL), MDCC-3120 (EOL) and MDCC-6130.
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4 Hardware

4.1 Displays

TBD
4.2 Display Controller Boards

4.2.1 Introduction to Barco Graphics Boards

See the presentation on Livelink NodeID: 28459589.
4.2.2 Compatibility matrices

All validated Barco compatibility matrix information for workstations HP and Dell can be found on BARCO MIS AGFA Support Site (Medical Imaging Partnerzone).
Moreover, information about current products and also EOL products with their legacy option can be retrieved from the ‘Barco Systems Configuration Matrix’.
 
Therefore log-on to the Barco PartnerZone as explained in chapter 8.3 and go to ‘Support ( Compatibility matrices’.
4.2.3 Installation & configuration rules

· Preferred, only Barco display controller boards are installed and configured as described in the compatibility matrices (see chapter 4.2.2) for single, dual and quad head monitor configurations with and without navigational display.

· For clinical displays and applications like Oasis, 3D applications (Volume Viewing, Voxar, TeraRecon) Virtual Colonoscopy and Registration & Fusion, display controller boards from other manufacturers may be used. An overview of the validated boards for clinapps can be found in the solution compatibility matrix (see Livelink nodeID: 19535804). 
However, when using clinical displays MDRC-2120 and 2124, it is recommended using the Barco display controller boards and drivers to benefit from the DICOM calibration and better image quality.

Also note that mixing boards of different manufacturers is not allowed in Windows Vista (see chapter 5.2.2).  It is allowed in Windows XP (see chapter 5.2.1) and Windows 7 (see chapter 5.2.3).  To avoid problems, it is recommended using boards of the same manufacturer in a system.
· In case multiple display controller boards are installed in the workstation, the primary or boot monitor should be the navigational monitor.  Usually this monitor is connected with the display controller board which is put in the lowest slot number.

Depending on the availability of slots and connectors in the workstation and matching display controller board connectors (PCI, PCIe, …), other configurations are possible.  To make sure that both BIOS and WINDOWS start on the navigational monitor, the boot order must be changed in the BIOS.  Therefore press the F10 (HP) or F2 (Dell) button during startup of the workstation and go to menu Advanced – PCI VGA Configuration. 

5 Software
5.1 Overview Barco Graphics Drivers
It is preferred using the latest released Graphics Driver version that has been validated by Agfa, i.e. System Testing (Full Technical Image Quality Testing) or Smoke Testing.  A link to the test reports can be found on Livelink NodeID: 19535804 (Solution Platform Compatibility Matrix – 3rd Party Displays sheet).
The Agfa released driver versions can be downloaded from the Agfa Global FTP Server, see chapter 8.4. 

(For requesting or downloading the latest released Barco driver versions, see chapter 8.5).
The release note (in .pdf or .html format) of the driver can be found in the driver package itself, either in the root or Docs folder.
5.1.1 Windows 7 (WDDM) drivers
	Date
	Graphics Driver version
	Agfa Validation
	Comments

	
	
	Full
Test
	Smoke
Test
	

	September 2010
	8.682.7.6
	(
	
	The first Windows 7 WDDM driver supports all Barco Coronis, Nio, Nio Fusion and Clinical Review Display systems with MXRT-5200 & MXRT-7300.   The driver package also supports low end boards MXRT-1150 & -2150.


5.1.2 Windows XP & VISTA (XPDM & BarcoMed) drivers
	Date
	Graphics Driver version
	Agfa Validation
	Comments

	
	
	Full
Test
	Smoke
Test
	

	October 2010
	8.593.3.4
	
	(

	All MXRT & BarcoMed boards.  Windows XP, Vista, Server 2003 and Server 2008.

To run the installation wizard for both MXRT and BarcoMed boards, click on the setup.exe file in the ROOT directory.

	July 2010
	8.593.1.0
	
	(

	

	October 2009
	8.543.3.1
	
	(
	All MXRT & BarcoMed boards.  Added support for MXRT7300 board.
Windows XP, Vista, Server 2003 and Server 2008.

To run the installation wizard for both MXRT and BarcoMed boards, click on the setup.exe file in the ROOT directory.

	
	8.543.2.0
	
	
	All MXRT boards, except for MXRT7300.
Windows XP, Vista, Server 2003 and Server 2008.

	May 2009
	8.440.3.0
	(
	
	All MXRT & BarcoMed 5MP2FH boards are supported, except for MXRT7300. 
Windows XP, Vista and Server 2003.

	2009
	5.4.2.0 & 6.4.2.0
	
	
	BarcoMed boards (PCI & PCIe) for 5MP2FH.  
Windows XP, Vista and Server 2003.

	2008
	5.4.1.0 & 6.4.1.0
	
	
	BarcoMed boards (PCI & PCIe) for Coronis & Nio.
Windows XP, Vista and Server 2003.


5.2 Display Driver Models
5.2.1 Windows XP

· XPDM (XP Display Driver Model)

· Mixed configurations are allowed, i.e. BARCO/NVIDIA (not recommended), BARCO/ATI and NVIDIA/ATI (not recommended).
A mixed configuration example: Barco MXRT for diagnostic displays and ATI for the text monitor.
5.2.2 Windows Vista

· Support both XPDM (XP Display Driver Model) and WDDM v1.0 (Windows Vista Display Driver Model).  
XPDM is based on the existing XP driver architecture.  DirectX v9.0 requires video boards with GPU and it is supported under XPDM and WDDM v1.0.
· XPDM allows mixed Barco configurations.  BarcoMed and MXRT boards are supported in one driver, e.g. 8.440.0 or higher.

· WDDM v1.0 doesn’t support mixed configuration.  WDDM doesn’t support BarcoMed boards (only MXRT boards).

· Vista allows XPDM and WDDM v1.0 drivers, but not both at the same time.
Because of above mixed configuration limitations and to avoid installation and image quality problems when mixing XPDM & WDDM drivers, Agfa only released the Barco XPDM drivers for Windows Vista.
5.2.3 Windows 7

· In OEM mode, based on our official partnership with HP, Agfa can still downgrade to XP until 31st July 2011.  
· Support both XPDM (XP Display Driver Model) and WDDM (Windows Vista Display Driver Model).
WDDM v1.1 supports DirectX 10 & higher and it requires GPU’s.  WDDM v1.1 offers additional features.  The two major features are:
· 2D Hardware Acceleration: potential improvements in image download

· Aero Interface: blending and transparent windows of the GUI.  Was already introduced with Vista and WDDM v1.0 drivers.

· XPDM and WDDM drivers cannot be used in the same Win 7 system.
· WDDM v1.1 supports mixed configurations, i.e. with ATI or NVIDIA.  
· WDDM drivers don’t support BarcoMed and older MXRT boards like MXRT 2100, 5100,   7100 and 7200.
· Agfa has decided to continue with WDDM under Windows 7.  With the introduction of Windows 7 for Agfa applications, next two drivers will be made available in one package, i.e.:

· driver 8.543.7.1 (WDDM v1.0).  Only MXRT 1150 & MXRT 2150 (entry level) boards for text monitor are supported.
· driver 8.682.7.6 (WDDM v1.1). The newest diagnostic boards are supported, i.e. MXRT 5200 and 7300.
[image: image6.emf]
Note:

R5xx, R6xx and R7xx refer to the ATI chip technology generation.
5.3 Driver installation & configuration rules

· On a new workstation, refer to the Getting Started Manual (see chapter 7.1 No 1).

· On an existing workstation, when upgrading to the latest driver version or replacing the display controller board by another (Barco or non-Barco) type.

The previous driver must be un-installed.  
Normally it is done using the Windows ‘Add/Remove Programs’ or ‘Programs and Features’.
For Windows Vista it might that the ‘driver cleaner procedure’ for BarcoMed and MXRT should be executed (see also chapter 7.2 No 3).

· The driver installation is successful when the correct display type(s) with display controller board(s) are shown in the Windows Display Properties (see screen dump example: ‘1. Barco MDRC-2120 on Barco MXRT 7300’) and the correct resolution is set.  When ‘Plug & Play’ is filled in as monitor, the installation is not successful.
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· Once the driver sw. has been installed and the system has been rebooted, the Barco Monitor Plug and Play software automatically detects your Barco displays and attaches them to the desktop with the correct resolution.

· It might that the Monitor Plug and Play software is not able to set the correct resolution.  Therefore the resolution should be set as described in the Getting Started Manual (see chapter 7.1 No 1), about Configuring Windows.
5.4 Add on Software 

5.4.1 Medical QAWeb Agent
5.4.1.1 Introducing Medical QAWeb Agent
MediCal QAWeb Agent is the client application that runs on each of the PACS worksystems. It provides a number of actions that can be performed locally on the workstations, like calibrating the displays automatically or viewing test patterns. 

Moreover, MediCal QAWeb Agent provides a lot of useful information about the workstation and its components. 

With Medical QAWeb, centralized management of diagnostic displays becomes truly effortless. Asset management tools provide a comprehensive overview of all workstations connected to the system and notify the right person if an asset has been removed. On top of this, AGFA has an overview of the installed base.

The MediCal QAWeb service program is available in two service levels: Essential and Premium. 

More information about Medical QAWeb Agent installation, configuration, calibration, viewing test patterns, starting actions and viewing the results… can be found in the User Guide.  The User Guide is available in the application software package.  After unpacking the application, go to folder ‘/Program Files/Barco/QAWebAgent/docs’.

5.4.1.2 Application software versions
The release note can be found in the application package, go to folder ‘/Program Files/Barco/QAWebAgent/docs’.
It is preferred using the latest QAWeb Agent version (see chapter 8.5).
	Date
	Application software
	Comments

	October
2010
	QAWeb Agent 32bit V01.10.02
	· Windows 7 is supported.   Other OS are also supported, i.e. Windows 2K (SP4), XP (SP3), 2003 Server and Vista (SP2).
· MQSA Test supported with modifiable test name

· Additional luminance meters

· Better handling of connectivity issues

· Faster calibration and installation

· New demo tools for the QAWeb Agent

· Add Test images (not test patterns) to the installer of QAWeb Agent

· Add ICC profiles
· Support for the new MDRC-2124 display

	October
2010
	QAWeb Agent 64bit V01.10.02
	Windows XP (SP3), Vista (SP2) and Windows 7


6 Validation overview
6.1 Barco validation

A validation procedure has been agreed between Agfa HealthCare and Barco – Kortrijk, Belgium, for testing the compliance of Standards: DIN 6868-57, AAPM TG18, EUREF / DICOM Part 14 (only for mammo), DINPACS and Basic Test Images.  The acceptance tests have already been executed by Barco and the provided validation test reports are archived on LiveLink.

6.1.1 Coronis
	Date
	Display  type
	Test Report reference on Livelink

	07/2009
	MDMG-5121 (5MP Mammo)
	28111651

	02/2009
	MDCC-2121 (2MP Color – IPS Pro)
	27049356

	01/2008
	MDCC-6130 (Fusion 6MP DL)
	25177467

	12/2006
	MDCC-3120-DL (3MP Color DL) - EOL
	26122554

	12/2006
	MDCG-2121 (2MP Grayscale)
	26122859

	12/2006
	MDCG-3121 (3MP Grayscale)
	26122199

	11/2006
	MDCC-2121 (2MP Color)
	26123045

	2003/2004
	MFGD-5621HD (5MP Mammo) - EOL
	26124481


6.1.2 Nio
	Date
	Display  type
	Test Report reference on Livelink

	12/2009
	MDNG-6121 (5MP Grayscale)
	29052605

	06/2009
	MDNC-3121 (3MP HB Color)
	27763960

	2008
	E-2320C (2MP Color) - EOL
	26552064

	10/2007
	MDNC-3120 (3MP Color)
	26551217

	05/2007
	E-2621-MA and E-3621  (2MP and 3MP Grayscale)
	26122379 and 26123549

	03/2007
	MDNC-4130 (Fusion 4MP Color)
	26123143

	02/2006
	MDNG-2121 (2MP Grayscale)
	27193314

	2004
	E-2620, E-3620  and E-5620 (2MP, 3MP and 5MP Grayscale) - EOL
	26124715


6.1.3 Other

	Date
	Display  type
	Test Report reference on Livelink

	08/2009
	MD-4221 (42-inch HD LCD for the operating room)
	28480106

	03/2009
	MDRC-1119 (1MP clinical review color display)
	26907284

	03/2009
	MDRC-2120 (2MP clinical review color display)
	26907373


6.2 Agfa validation

6.2.1 System testing

System testing or full technical images quality testing is performed between a diagnostic imaging application (e.g. Impax) and a diagnostic image display device (e.g. Barco monitor).

	Date
	Description
	Test Report reference on Livelink

	22/09/2010
	Impax 6.5 and Barco Medical displays
	31298682 (System testing in progress)

	22/04/2009
	Impax 6.4.0.2351 & Barco Coronis 5MP Mammo
	27401581 

	08/12/2008
	Impax 6.3.1 SU9 & Barco Coronis Grayscale 2MP (MXRT7100)
	26563095


6.2.2 Smoke testing

When a new Barco display is introduced, a smoke test is performed. The purpose is to provide an overview of the hardware, software and Agfa Medical applications that are tested with the monitor type as subject of this Smoke testing.
The medical and non-medical monitors that are subject to smoke testing can be assigned to the following known applications in a hospital environment:

1. Diagnostic applications: 
High resolution medical diagnostic image quality monitors are used by a radiologist for primary diagnose.  
2. Clinical & referral applications:
Clinical review monitors for hospital-wide viewing of clinical data and images (grayscale & color) are used by a clinical staff outside the radiology department.
As the monitors can also be used for viewing images, they should support the DICOM GSDF (Grayscale Standard Display Function) calibration for consistent display of grayscales.  
3. Administrative applications:
All other non-medical monitors that are used for RIS, planning, office, server administration, etc… applications.  
As these monitors don’t support the DICOM GSDF calibration, they may not be used for consistent display of grayscale images.  They may be used for viewing of color images for referral purposes.

An overall conclusion and a statement around the ‘fit for use’ of the tested monitor for one of the above described applications are given.

	Date
	Display type
	Test Report reference on Livelink

	28/07/2010
	E-3620-MA (NIO 3MP Grayscale)
	30854702

	11/01/2010
	MDNG-6121 (NIO 5MP Grayscale)
	29092838

	29/10/2009
	Barco MDMG-5121 (Coronis 5MP Mammo)
	28624467

	16/02/2009
	MDRC-2120
	27048523

	16/02/2009
	MDRC-1119
	27049561


7 Documents, Tools and Guidelines
7.1 Barco Documents
	No
	Document
	Locations and filenames

	1
	Getting Started Manual for:
- Display Controller Installation
- Driver and Software Installation
- Configuring Windows.
	The document can be found in the Driver installer package, path: \Docs\CNG_GettingStarted.pdf

	2
	Features, specifications, brochures, white papers and user guides about displays and display controller boards.
	www.barco.com
Follow path Products ( Display monitors ( Medical displays.  Use ‘Product Search’, e.g. MDCG-2121, or select ‘All Product (A-Z) to find a product.

The documents are also available on the Barco Partnerzone (see chapter 8.3) per product type.  Go to ‘Support or Sales ( Products’ and select the product.

	3
	Release notes of:
- driver software
- QAWeb application software.
	The release note (in .pdf or .html format) can be found in the driver package itself, either in the root or Docs folder.

	4
	Display Controller Boards compatibility matrices.
	Barco Partnerzone (see chapter 8.3).
Go to ‘Support ( Compatibility matrices’.
See also chapter 4.2.2.

	5
	Regulatory / Safety Compliance certificates.
	Barco Partnerzone (see chapter 8.3).  
The certificates are available per display type.  Go to ‘Support ( Products’, select the display and open the ‘Certificates’ bar.

	6
	Barco Basic LCD display and display controller troubleshooting guide.
	The troubleshooting guide is available per product type.  
 Go to ‘Support ( Products’, select the product and open the ‘User Guide’ bar.

See also chapter 8.2 about using Barco Troubleshooting tools to collect information.
More troubleshooting info: see chapter 9.


7.2 Barco Tools
	No
	Tool
	Locations and filenames

	1
	BarcoMedSelfExam Tool.

With this tool a hardware/software report can be created from the system where an issue has been identified on. It includes information on installed Barco applications, Barco drivers and other hardware devices present in the system. It can also collect log files for Barco's QA applications. 
	The BMSE tool is copied on your desktop during the installation of a graphics driver.

	2
	MFGD 3420-5421 Updates for MXRT compatibility.
	The ‘EDID Updater Tool’ package can be downloaded from:

· Agfa Global FTP Server (see chapter 8.4).
· Barco Partnerzone (see chapter 8.3)
or can be requested from the Barco Image Care HelpDesk (see chapter 8.1)

The update procedure description can be found in the package.

	3
	Procedure for cleaning up a BarcoMed or MXRT driver installation.
	The document can be found in the ‘BarcoMed&MXRT cleaner’ package.  The package can be requested from the Barco Image Care HelpDesk  image.careBEA@barco.com.

	4
	Barco Butler.

This application allows you to update your display's firmware with the push of a button. Please note that all supported displays that are connected, will be updated to the latest available firmware revision. 
See the release note document in the package for supported displays. Please note that displays not mentioned in the release notes, should never be updated using this tool. In that case please contact your local Barco support team for assistance.
	Barco Partnerzone (see chapter 8.3).  The Barco Butler tool is available per display type.


7.3 Monitor Calibration & Compliance Verification Guidelines

To comply with image quality standards generally accepted or legally required in the medical international community such as AAPM, DIN, and EUREF.

DIN 6868-57, DINPACS, EUREF, AFSSAPS
TBD
7.3.1 Dicom GSDF Compliance
TBD
7.3.2 DIN 6868-57

TBF
7.3.3 DINPACS
TBD
8 FAQ
8.1 The Barco Image Care helpdesk in your area

For assistance during your troubleshooting actions, you may contact the Image Care helpdesk:

· Europe – Middle-East – Africa:
Phone: (+32) 56 233 376
E-mail: image.care@barco.com
· North-America:
Phone: (+1) 866 302 7939
E-mail: image.careUS@barco.com
· Asia:
Phone: (+886) 2 8221 6868
E-mail: image.careAsia@barco.com
· Other regions:
Phone: (+32) 56 233 299
E-mail: image.careGLOB@barco.com
8.2 Use Barco troubleshooting tools for collecting information
Before escalating an image quality problem to Barco (or through Agfa support channels), it is strongly recommended to provide the correct troubleshooting information by using the Barco troubleshooting tools:
· It is advisable at all times to create a BarcoMedSelfExam using the Barco BMSE tool. The BMSE tool is copied on your desktop during the installation of a graphics driver.  When running the tool, a lot of useful information about the hardware & software installed and configured on the workstation is collected.
· Additional logfiles can be retrieved from the QAWeb Agent tool, used for calibrating and evaluating the displays (see chapter 5.4.1).

More information to guide you through the troubleshooting procedure can be found in the ‘Troubleshooting Guide Medical Systems’ document available on the Barco Partnerzone (see chapter 8.3).  Therefore go to ‘Support ( Products ( select Display’ and open the ‘User Guide’ bar.

The Agfa-Barco escalation procedure is described in the Service Plan available on MedNet GSO Library: Service Plan for Barco Products or Livelink ID 14457076.
8.3 Barco MIS AGFA Support Site (Medical Imaging Partnerzone)
Barco has setup a website for use by Agfa personnel to assist in supporting their products. 
This is a company confidential website and its use is only intended for Agfa personnel.
The support site includes Agfa specific information like:
· Support and Sales information
· Support Forms
· Contact information
· Installation and User Manuals
· Driver Software
· Regulatory and Safety Compliance certificates.
· Etc.
Accessing the BARCO MIS AGFA Support Site:
The Barco Partnerzone is available through Agfa’s Intranet:
http://intra.agfanet/BU/MI/mednet3.nsf/EN/barco.htm
or via Extranet:

http://extranet.agfa.com/bu/MI/service2.nsf/EN/barco.htm
Username = support and password = support.

8.4 Barco software available on Agfa Global FTP server

The latest released Barco drivers (validated by Agfa) and some tools can be downloaded from the Agfa Global FTP Server: (http://ftp.agfa.be/HE/software/PACS/3rd_Party_Solutions/Display_Products_Monitors_Video/Software/Barco/). 
You must sign on using the Username and Password listed in MedNet Bulletin: PACS 2004-11-23 Global FTP Server Password.

8.5 Requesting or downloading the latest graphics driver and Medical QAWeb versions

The latest graphics driver and Medical QAWeb versions can be requested from the Barco website or downloaded from the Barco Partnerzone (see chapter 8.3):

· The driver can be requested from next website: 
http://www.barco.com/en/medical/support/driverrequest/default.aspx
· Medical QAWeb can be requested from next website:
http://www.barco.com/medical/qa/qawebagent/default.aspx
· For downloading the driver from the Barco Partnerzone, go to ‘Support ( Products ( select board type’ and open the ‘Driver Software’ bar.
· For downloading Medical QAWeb from the Barco Partnerzone, go to ‘Support ( Support home ( Drivers (Most popular selections) ( Medical calibration and QA software ( Medical QAWeb ’ and open the ‘Application Software’ tab.

Note that it is preferred using the Agfa released driver version.  See chapter 5.1.

The release note (in .pdf or .html format) can be found in the driver and application package itself, either in the root or Docs folder.

8.6 Compatibility between current and legacy (EOL) Barco products
You may experience problems when connecting a legacy display with a newer display controller, e.g. Coronis 3MP (MFGD-3220D) with MXRT5200.  Display MFGD-3220D only supports BarcoMed 3MP2FH.  
This monitor was first introduced in 2003 and replaced by MFGD-3420 in 2005.  See also chapter 9.1 Upgrading BarcoMed to MXRT5200 for MFGD-3420 & 5421 displays.
Most of the EOL displays have a legacy or MXRT option as display controller.  More information about current products and also EOL products with their legacy option can be retrieved from the ‘Barco Systems Configuration Matrix’ available on the Barco Partnerzone (see chapter 8.3).  Therefore go to ‘Support ( Compatibility matrices’.

9 Known issues and Troubleshooting

	Products
	Issue description
	Solution

	Display
	Board
	
	

	MFGD -3420/5421
	MXRT5200
	Graph lines in Nuc. Med application is invisible when using older B&W displays.
	See chapter 9.1.

	5MP Coronis
	MXRT7300
	An image artifact on the lower part of the second display and painting problem while panning the image in all directions.
	Solved in driver version 8.543.3.1

	Color
	MXRT
	Green Ultrasound image displayed
	See chapter 9.4.

	B&W
	MXRT
	Banding effect when using MXRT boards with B&W displays
	See chapter 9.5.

	Any
	MXRT5100
	Driver 8.543.3.1: unable to display correct resolution with MXRT5100 board. 
	See chapter 9.6.

	B&W
	BarcoMed
	Black text, checkboxes, drop down boxes and keywords in Impax List/Text Area and Volume Viewing 'Series Selection Basic MIP/MPR CT/MR’ screen.
	See chapter 9.7.


9.1 Upgrading BarcoMed to MXRT5200 for MFGD-3420 & 5421 displays

· Problem:
When using MXRT5200 boards on older B&W displays like MFGD-3420 & 5421, the color graphics overlay and text in Nuc Med applications are invisible. 
Moreover the DICOM GSDF compliance & verification failed and the images are not of diagnostic quality.
· Cause:
MXRT boards are color boards and send color (RGB) data to display. MDCG-3120 display could receive both grayscale and color data. MDCG-3120 display performs RGB->Y conversion when color data is received to combine all three colors into one grayscale value. MFGD-3420 is an older model grayscale display and does not have RGB->Y conversion capability therefore conversion needs to be done within driver. When driver performs this conversion it sends grayscale 8-bit pixel data to display over DVI cable in dual10 mode. If display is operating in normal DVI mode than only Blue (B) channel of RGB pixel is used therefore certain images could appear grainy or washed out. Both 8.440 and 8.543 drivers detect if display supports RGB->Y. The driver makes decision to operate in Dual10 If display does not support RGB->Y.
· Solution:
EDID within the MFGD-3420 & 5421 displays should be updated using the ‘EDID updater tool’, so that they are working in DVI-DUAL 10 mode.
See chapter 7.2 No 2.

By upgrading the grayscale image quality is improved.  Furthermore the monitors pass the DICOM GSDF compliance and calibration verification.  
9.2 Configure dual-head with navigational displays for correct monitor numbering

If you have a 3 monitor IMPAX Client workstation, you may need to disable the 2nd output of the board being used for the 3rd monitor.

With two graphics cards installed in a workstation, Windows Display Properties will probably have one graphics card as monitors 1 & 3, while the second graphics card has monitors 2 & 4.  By disabling the second output of the first graphics (monitor 3), via Device Manager -> Display Adapters, Impax will properly show 3 monitors in the correct order on the client.
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This solution has worked with ATI FireMV2200s and ATI FireMV2250s used as monitor 1 in conjunction with either Barco MXRT5200 or nVidia Quadro FX4800 graphics cards used for the diagnostic monitors. This also works fine using the new MXRT1150/2150 graphic cards in conjunction with the older BarcoMed graphic cards.

9.3 Configure quad-head displays for correct monitor numbering
· Problem: 
Installation of 2 graphics boards in order to setup 4 monitors. The most left monitor should have the IMPAX text screen, the 2 middle monitors are the diagnostic monitors and the most right monitor is for the RIS.

Two boards are installed: ATI Fire GL V3600 for text and RIS and an ATI Fire GL V7600 for the diagnostic monitors (or Barco MXRT-2150 and MXRT-5200). 
Both boards are installed in PCIe 16 slots.

The problem is that Windows assign numbers 1 and 3 for text & RIS and numbers 2 & 4 for diagnostic.
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With this monitor numbering it is not possible to configure above described quad-head display configuration.
· Cause: 
IMPAX does not understand the random numbering of displays. If you define monitor 2 as 1st diagnostic monitor, it will automatically take the next active windows monitor as the 2nd diagnostic monitor: in our case monitor 3, a low resolution monitor. The diagnostic monitors of IMPAX need to have an ascending windows order.


· Solution: 
It is preferred only using Barco (or ATI) graphics boards as described in the compatibility matrices (see chapter 4.2.2).

To enforce the display numbering in ascending order, perform the following actions in this sequence:
· Either changes the boot order in the BIOS.  Therefore press the F10 button during startup of the workstation and go to menu Advanced – PCI VGA Configuration,
· or switch boards in the PCIe slots,
· or uninstall the drivers ; remove only 1 board ; install the driver and if everything works fine then install the second graphics board.  In that way the computer will keep the heads together as pairs.

When the ascending numbering is 1,2,3 and 4, drag monitor number 2 behind number 4 and flag ‘Extend the desktop onto this monitor’.
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9.4 Green image is displayed on color display with HDR mode
· Problem:
IMPAX displays a green ultrasound image on Coronis MDCC-6130 (Fusion 6MP DL) or NIO MDNC-3121 (3MP HB Color) color monitors.
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· Cause:
IMPAX cannot handle ‘30-Bit TrueColor Mode (HDR)’.  

· Solution:
The color display should be controlled using ‘24-Bit TrueColor Mode’.  The setting can be configured in the ‘Advanced Properties’ of the ‘Barco’ tab under ‘Display Properties’. 

9.5 Banding effect when using MXRT boards with B&W displays
· Problem:
When displaying technical images ‘Philips circle’ or ‘AAPM TG18-QC’ in screen format ‘Image: 1x1 1:1 pixel’, the grayscale gradient going from white to black is not smooth, i.e. artifacts in the shape of circle rings (so called contouring lines or banding effect) are visible.

The problem could show using MXRT boards with B&W displays, and when the image is downscaled and/or window/level is applied
· Cause:
The reason is that MXRT boards are color boards and send color (RGB) data to the display. The B&W monitor can receive both grayscale and color data. The monitor performs RGB->Y conversion when color data is received to combine all three colors into one grayscale value.

The algorithm that AMD driver elected to use with the R6xx and R7xx boards can lead to loss of grayscale luminance and therefore causes the banding effect.
· Solution:
· The problem is solved from XPDM driver 8.593.3.4 (Win XP & VISTA) and WDDM driver 8.682.7.6.

· Barco has resolved the issue by adapting a different algorithm, so that the full range of 256 grayscale values is generated.

· Therefore next workaround may be ignored when installing the latest Barco drivers, i.e. 

On IMPAX Client, the slider of the DirectX Acceleration (applied to studies) must be set to the 4th position, i.e.
Allow hardware scaling on tested cards and use YUV buffers only for appropriate color images.  This is a valid setting for stations that do not need top CINE speed on grayscale images but need to guarantee all 256 gray levels are available for them.

To select the DirectX Acceleration applied to studies:
- From the Configure drawer menu[image: image12.png]


, select Stations.
- In the navigation pane, select a station or station container.
- In the details pane, expand the General bar.
- Switch to the Video Card tab.
- Select the DirectX Acceleration value by dragging the slider left or right.
9.6 Driver 8.543.3.1: unable to display correct resolution with MXRT5100 board
· Problem: 
Unable to display correct resolution when using driver 8.543.3.1_Agfa on next configurations:

· 3 (dual head with navigational) monitors with 1 x MXRT5100 and 1 x MXRT1150
· 5 (quad head with navigational) monitors with 2X MXRT 5100 and 1X MXRT 1150
· Cause: 
Driver bug.  It occurs only with older MXRT boards like MXRT5100.
· Solution: 
Rolling back to driver 8.440.3.0 solves the problem or using the latest released XPDM driver for OS XP and VISTA.
9.7 Black text, checkboxes, drop down boxes and keywords
9.7.1 Impax List/Text Area

· Problem: 
Checkboxes, dropdown boxes and keywords in the Impax List/Text Area are displayed black on B&W monitors.  The graphics board installed is BarcoMed.
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· Cause: 
Barcomed boards are 2D grayscale boards that run in 8bit mode, using a 256 static palette. When drawing a color object, such as an icon in the GUI interface, the ideal situation is that the graphics driver receives the rendering call, with the image in RGB format, and coverts it to the correct luminance. 
When the Barco driver receives the data from Impax, it has already been rendered (from RGB to Y) by Impax.  The Barco driver has no possibility anymore to correct the manipulated data.
· Solution: 
It has been decided by the Impax PCT (Product Core Team) not to give high priority for solving the problem.  The reason is that the problem mainly manifest on the List/Text Area, which is generally never displayed on a high resolution Barco monitor.

Workarounds: either use a color text monitor for displaying the Impax List/Text Area and/or replace the BarcoMed board with MXRT family (see also chapter 8.6 Compatibility between current and legacy (EOL) Barco products).
9.7.2 Volume Viewing Series Selection screen

· Problem: 
Text and checkboxes are displayed black on B&W monitors.  The graphics board installed is BarcoMed.
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· Cause: 
See also 9.7.1.
The main cause for the problem is that GDI+ has problems rendering to 8 bit grayscale hardware.
· Solution: 
For Volume Viewing 1.1 a workaround has been implemented, i.e. when the user drags the dialog box to the color monitor, it will also appear on that monitor when login the next time.
This fix will also be present in RegFus SP1 and Virtual Colonoscopy SP1.
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