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Section A: Preliminary Setup Requirements
Tools Required:
-

DR Radchex Plus Meter
Laptop computer with DISC Image Optimizer Software installed

Procedure:
Step 1:
Establish a practical, reliable means of retrieving test images from various DR imaging systems and storing
them at a location where they can be easily retrieved for image analysis and scoring using the DISC Image
Optimizer Software.

Step 2:
Ensure that every DR station and/or plate is uniquely identifiable in the Dicom header section to ensure
that the reports can be reliably traced back to origin system/plate.

Step 3:
Come up with a way to include the Entrance and Exit Dose in the Dicom header section for automatic
inclusion in the reports.

Step 4:
Set up a custom QC/QA Exam button for the DR Radchex Plus Meter
Purpose:
Setting up a custom exam button offers a practical means of retrieving the digital information from the
DR Plate system without any interference from digital enhancements.
Method:
The user selectable parameters for this custom QC/QA exam button should be set up as follows:
- Set Contrast (tone) Curve selection to Linear. This eliminates digital enhancements created by using
non-linear Contrast (tone) Curve selections.
- Turn off or disable all other digital enhancements.
- Set up the appropriate window level and window width using the instructions below.
Note: Steps a) to g) are different for fixed plates and moveable plates but the rest of the steps are the
same for both.
Fixed In-Bucky DR Plate Instructions:
a) Center x-ray tube to bucky
b) Set SID appropriate for bucky
c) Position DR Radchex on bucky with DR Radchex head end towards head end of bucky
d) Center DR Radchex (DISC Plus Phantom) to bucky
e) Collimate x-ray beam to 30 x 30 cm (size of DISC Plus Phantom)
f) Set 80 kVp. If your x-ray generator doesn’t have 80 kVp selection, choose the next higher kVp
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g) Use manual technique and set 10 mAs
Skip to step h)

Moveable DR plates (tabletop technique) Instructions:
a) Position DR plate on tabletop
b) Center x-ray tube over DR plate
c) Set SID to 100 cm
d) Position DR Radchex on top of DR Plate with head end of DR Radchex towards anode of x-ray tube
and center DR Radchex (DISC Plus Phantom) to DR Plate
e) Collimate x-ray beam to 30 x 30 cm (size of DISC Plus Phantom)
f) Set 80 kVp . If your x-ray generator doesn’t have 80 kVp selection, choose the next higher kVp
g) Use manual technique and set 4 mAs
Fixed In-Bucky and Moveable DR Plate Instructions continued:
h) Select custom QC/QA Exam button. (Described in Section A step 4)
i) Reset the DR Radchex Meter and take test exposure
j) Observe calculated HVL value on DR Radchex Plus. If the HVL value is within 2.5 to 4.5 then
continue to step k). If HVL value is not within the 2.5 to 4.5 range, then the KV calibration of the xray generator may have to be verified or the tube head filtration may have to be adjusted. Once
corrective action has been taken proceed to step k)
k) Reset the DR Radchex meter and take a test exposure. Observe the resultant test image at
acquisition station and adjust window level for optimal viewing brightness and set window width
wide enough to visualize all seventeen steps of the dynamic range step wedge.
l) Save test image and analyze test image with DISC Image Optimizer Software (see detailed
instructions on using DISC Image Optimizer Software in Section B). Once analysis is complete,
several metrics will be shown.
m) Observe the contrast factor metric. If the contrast factor is greater than 1.0 then you will have to
increase the window width at the acquisition station and repeat Step l.
You can now use this custom QA/QC Exam button for all subsequent QC and QA tests.
Now any changes to our optimized reference image and/or standardized objective metrics directly
reflect changes in the information produced by the digital detector system itself.

Step 5:
Establish DR Plate orientation.
Purpose:
Because of geometry and x-ray tube anode heal effect, consistent DR plate orientation with respect to
the x-ray tube anode is important in order to eliminate variability due to inconsistent DR plate
orientation.
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Method:
Devise a means of identifying which end of the DR Plate should point towards the x-ray tube anode. This
is especially important for DR plates that can be removed from the bucky for tabletop work.
We recommend that you use the fixed SNR metric from the DISC Image Optimizer Software to determine
the DR plate orientation. Please follow instructions below to determine plate orientation (removable
plates only).
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)
m)
n)
o)
p)
q)

Position DR Plate on tabletop
Center x-ray tube over DR Plate
Set SID to 100 cm
Position DR Radchex on top of DR plate and center DR Radchex (DISC Plus Phantom) to DR Plate
(Head end of the DR Radchex toward X-ray tube anode)
Collimate x-ray beam to 30 x 30 cm (size of DISC Plus Phantom)
Set ~80 kVp (as close as possible)
Use manual technique and set 4 mAs
Select custom QA/QC Exam button
Take test exposure and analyze with DISC Image Optimizer Software
Document the Fixed SNR Value (plate uniformity)
Temporarily remove the DR Radchex Plus
Rotate the DR plate 180 Degrees and center to x-ray beam
Position DR Radchex on top of DR plate and center DR Radchex (DISC Plus Phantom) to DR Plate
(Head end of the DR Radchex toward X-ray tube anode)
Take test exposure and analyze with DISC Image Optimizer Software
Document the Fixed SNR value
Select the plate orientation that yielded the highest fixed SNR value (best uniformity)
Identify the end of the plate that should point towards the x-ray tubes anode.

Note: This is likely the plate orientation used by service engineers when they initialized the DR plate
system (flat field correction). Now that your plate orientation is identified, you will be able to ensure that
both the plate orientation as well as the DR Radchex orientation will be consistent over time.
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Section B: DISC Image Optimizer Auto Analysis Software
Abstract:
The appearance of Dicom images are highly influenced by brightness and contrast levels (simple post
processing). Attempting to visually compare the performance of various DR plate systems (subjective
analysis) is virtually impossible unless the same levels of brightness and contrast are applied to the various
Dicom images.
The appearance of Dicom images are also highly influenced by digital enhancement post processing. When
attempting to compare the performance of DR plate systems, the influence of various digital enhancements
can be eliminated by simply turning those digital enhancements off or disabling them.
The DISC auto analysis software packages are designed such that when the user analyzes the simple unenhanced Dicom images, the optimized image produced as well as the objective data are both standardized
and reflect the image information produced by the DR plate system itself without interference from any
digital enhancements. The subjective scoring as well as the objective scoring can now both be used to
compare the performance of various DR plate systems.

Theory of operation:
When processing simple Dicom images, the DISC Image Optimizer Software will standardize the orientation
of the test image. Subsequently the software will standardize the formatting of the pixel values within the
Dicom image (the higher the x-ray dose to the plate, the higher the pixel value). The DISC Image Optimizer
Software will then retrieve the log pixel values from the Dicom image and apply a standardizing formula to
the pixel values as shown below:
Pixel value x (scaling factor) + (offset constant)
The scaling factor standardizes contrast while the offset constant standardizes the image brightness.
The Image Optimizer Software will then use the standardized pixel values to construct an optimized
reference image that can be used for subjective analysis. Since the brightness and contrast of the optimized
reference images are standardized, any visual differences in and amongst the reference images can be
directly attributed to the DR plate system without any interference from digital enhancements.
The software will also use the standardized pixel values from various locations in the optimized image to
calculate standardized objective image metrics. The objective image metrics directly reflect the data
produced by the DR plate itself without interference from the digital enhancements.
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Using the DISC Image Optimizer Software:
1. Install the DISC Image Optimizer Software using the supplied USB stick.
2. Once installation has completed, initiate the software from the desktop shortcut or from the programs
menu.
3. There are 2 methods to view/open Dicom files in the DISC Image Optimizer Software. Drag and drop
the Dicom image file into the window, or click on the “Open a file” button and navigate to where the
image is saved and click on it.

4. There is a preview option available in the bottom right hand corner of the screen. This option is mainly
used if the Image Optimizer Software is encountering issues when analyzing the Dicom images.
The current version of the DISC Image Optimizer Software will compensate for rotated images, but it
will not correct for mirrored images (where writing is backwards). When the preview option is
selected, there are check boxes that allow the user to manually mirror the image before analyzing if it is
necessary.

NOTE: Mirroring will be automatically corrected in an upcoming release of the software.
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5. If the preview option is not checked, the image will be automatically processed when it’s dragged into
the window or opened using the open file button. If the preview option is selected, ensure that the
image is not mirrored, and then click on the “Process” button to analyze image. After several seconds
the optimizer will display the results of the analysis.
Note: At any time the user can abort the current file and load a new file by clicking on the Load New File
button on the bottom left corner of the screen.

Description of the Optimized Image and standardized metrics:
Once a test Dicom image has been processed / analyzed, the Image Optimizer Software package displays
two images. The image on the left is the original Dicom test image (rotated and cropped), and the image on
the right is the optimized/standardized image. The optimized image is always a positive image. The
brightness and contrast of the optimized reference image are standardized such that step 9 of the DISC Plus
Phantom’s dynamic range step wedge falls on the viewing monitors gray scale value of 128 (mid
brightness) and step 12 of the dynamic step wedge falls on gray scale step 90 of the viewing monitor.

The Image Optimizer Software also displays several standardized objective metrics, which are described
below.

Fixed SNR value:
This value reflects the level of low spatial frequency fixed noise (image uniformity). The higher this value,
the more uniform the image is within the measuring area. For tabletop test images typical values should be
> 50. This value does not change substantially with changing plate dose levels, but because of geometry
and x-ray tube anode heal effect, this value may change significantly with changes in SID and DR plate
orientation. Additionally for in bucky test images, this value is also affected by the x-ray absorption
characteristics of the tabletop, grid, and AEC pickup.
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Random SNR values (Random SNR and Random SNR2):
These values reflect the level of high spatial frequency image noise within the image measuring area. Since
a significant portion of high spatial frequency noise is random noise, these values will change with plate
dose levels. With appropriate tabletop protocols, these values can be used as a guideline to determine
appropriate plate dose for individual DR plate systems. Based on our experience, the Random SNR2 value
should be within a range of approximately 30 to 42. If the value is higher than 42, the plate dose may be
too high and the area of the DR plate under Step #1 of DISC Plus Phantom dynamic step wedge may be
saturated. If the Random SNR2 value is substantially below 30, the dose to the DR plate may be too low and
excessive image noise may deteriorate the quality of the image.
Note: This suggested Random SNR2 value range is only valid for tabletop techniques while analyzing unenhanced Dicom images. With in-bucky techniques, the grid can change these Random SNR values.

Contrast Factor:
Since the optimized image and the standardized metrics provided do not change with changes in the
original Dicom test images contrast, a contrast factor is displayed which allows the user to monitor changes
in the original Dicom images contrast over time (QA). If the contrast factor is 1.00 then this means that the
contrast of the original test image is the same as the DISC Optimized image. If the contrast factor is less
than 1.00, this means that the contrast of the original test image is lower than that of the DISC optimized
image and vice versa.

Brightness Factor:
Since the optimized image and the standardized metrics provided do not change with changes in the
original Dicom test images brightness, a brightness factor is displayed which allows users to monitor
changes in the original Dicom test images brightness over time (QA). If the brightness factor is 1.00, then
this means that the brightness of the original Dicom test image is the same as the DISC optimized image. If
the brightness factor is lower than 1.00, this means that the brightness of the original test image is lower
than the brightness of the DISC optimized image.

Using the DISC Image Optimizer Software for regular QA:
Taking test images and analyzing them with the DISC Image Optimizer Software will allow the user to track
several variables over time as shown below.
Ø
Ø
Ø
Ø
Ø
Ø

Detecting any image artifacts (subjective)
High contrast resolution (subjective)
Low spatial frequency noise (objective)
High spatial frequency noise (objective)
Changes in contrast (objective)
Changes in brightness (objective)
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Entering the mAs as well as the entrance and exit dose values produced by the DR Radchex Plus in to the
provided Excel templates will allow the user to also track several variables relating to the x-ray tube over
time.
Ø
Ø
Ø
Ø
Ø
Ø

Changes in kVp
Changes in tube head filtration
Changes in AEC techniques
Changes in manual techniques
Changes in tube output
Changes in SID
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Section C: In-house Image Analysis Program
Abstract
For the DR Radchex Plus users that require a more in depth analysis of their Dicom test images, DISC offers
a service where the customer can send their test Dicom images to DISC. DISC would then analyze the
Dicom test images and provide a detailed report to the user.
The DISC In-house Image Analysis Program works in the same manner as the DISC Image Optimizer
Software (refer to Section B Abstract and Theory of Operation), however the in-house software calculates
many more objective image scoring metrics and it produces a detailed report which is then sent back to the
user.

Sample Report

12

13

Description of values produced by the Report
Study Description:
Retrieved form the Dicom header. There is enough information contained to easily differentiate individual
plates and locations.

Exposure Description:
Values Retrieved from Dicom header.

DR Radchex Measurements:
Values retrieved from Dicom header. The entrance and exit dose values have to be entered in the Dicom
header before storing the test image. This should have been established on page 1 in procedure 3.
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Original Dicom image metrics:
Scale Factor:
This value describes the magnification of the test image. A scale factor of ~ 1.03 indicates that the DR
Radchex is positioned directly on top of the DR plate. Scale factors of greater than 1.05 typically indicate
in-bucky techniques.
Brightness Factor:
Since the optimized image and the standardized metrics provided do not change with changes in the
original Dicom test images brightness, a brightness factor is displayed which allows users to monitor
changes in the original Dicom test images brightness over time (QA). If the brightness factor is 1.00,
then this means that the brightness of the original Dicom test image is the same as the DISC optimized
image. If the brightness factor is lower than 1.00, this means that the brightness of the original test
image is lower than the brightness of the DISC optimized image.
Contrast Factor:
Since the optimized image and the standardized metrics provided do not change with changes in the
original Dicom test images contrast, a contrast factor is displayed which allows the user to monitor
changes in the original Dicom images contrast over time (QA). If the contrast factor is 1.00 then this
means that the contrast of the original test image is the same as the DISC Optimized image. If the
contrast factor is less than 1.00, this means that the contrast of the original test image is lower than that
of the DISC optimized image.

Optimized Image Homogeneous Area metrics:
Fixed SNR:
This value reflects the level of low spatial frequency fixed noise (image uniformity). The higher this
value, the more uniform the image is within the measuring area. For tabletop test images typical values
should be > 50. This value does not change substantially with changing plate dose levels, but because of
geometry and x-ray tube anode heal effect, this value may change significantly with changes in SID and
DR plate orientation. Additionally for in bucky test images, this value is also affected by the x-ray
absorption characteristics of the tabletop, grid, and AEC pickup.
Random SNR Values (Random SNR and SNR2):
These values reflect the level of high spatial frequency image noise within the image measuring area.
Since a significant portion of high spatial frequency noise is random noise, these values will change with
plate dose levels. With appropriate tabletop protocols, these values can be used as a guideline to
determine appropriate plate dose for individual DR plate systems. Based on our experience, the
Random SNR2 value should be within a range of approximately 30 to 42. If the value is higher than 42,
the plate dose may be too high and the area of the DR plate under Step #1 of DISC Plus Phantom
dynamic step wedge may be saturated. If the Random SNR2 value is substantially below 30, the dose to
the DR plate may be too low and excessive image noise may deteriorate the quality of the image.
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Note: This suggested Random SNR2 value range is only valid for tabletop techniques while analyzing unenhanced Dicom images. With in-bucky techniques, the grid can change these Random SNR values.

High Contrast Resolution:
This value describes the highest visible line pair of the line pair test object.

Dynamic Step Wedge:
Objective Step MPV:
These MPV values have the same scaling as a viewing monitors gray scale. A step is detected if the
difference between it and the next step is 3 or greater.
Objective Step CNR:
These CNR values are used to determine the detectability of the test objects located within each step of
the dynamic step wedge. A test object is detected if the CNR value is 0.95 or higher.
Subjective Step MPV:
These MPV values have the same scaling as a viewing monitor’s gray scale with a range of 1 to 256. Any
step, which has an objective MPV value of greater than 256, will appear on the subjective MPV as 256
(maximum gray scale step of viewing monitor).
Subjective Step CNR:
These CNR values are used to determine the visibility of the test objects located within each step of the
dynamic step wedge. A test object is visible if the CNR value is 1.2 or higher.

Low Contrast Test Objects:
These CNR values describe the relative visibility of the 9 low contrast test objects. A test object is visible if
the CNR value is 0.95 or higher.

Step Wedge MPV Graph:
This graph describes the relative shape of the dynamic step wedge contrast curve.

Step Wedge CNR Graph
This graph describes the relative detectability / visibility of the test objects located within the seventeen
steps of the dynamic step wedge. With appropriate protocols, these step CNR values can be used as a
guideline to determine appropriate plate dose range for various DR plate systems.
If the plate dose is too high, the test object within step 1 will drop in CNR value due to that area of the plate
saturated.
If the plate dose is too low, you start losing object detectability in the higher steps due to excessive high
spatial frequency noise (random noise).

Low Contrast CNR Graph:
This graph describes the relative visibility of the 9 low contrast test objects.
Note: The higher the dose, the higher the CNR values.
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Section D: DR Plate System QC
Abstract
Here we present a method of characterizing DR plate systems without interference from digital post
processing or interference due to changes in x-ray test image contrast.
The protocol, in Steps 1 to 10, is designed to ensure that the DISC Plus Phantom will be exposed to an x-ray
beam that always has the same x-ray beam hardness over time. This will ensure that the subject contrast of
the x-ray image remains constant over time.
1.

Position DR plate on tabletop with appropriate orientation (described in number 5 of section A)

2. Center x-ray tube over DR plate
3.

Set SID to 100 cm

4.

Position DR Radchex Plus on top of DR plate with head end of DR Radchex towards anode of x-ray tube
and center DR Radchex (DISC Plus Phantom) to DR plate

5. Collimate x-ray beam to 30 x 30 cm (size of visible portion of DISC Plus Phantom)
6. Set kVp to ~ 80 kVp
7. Use manual technique and set ~ 4 mAs
8. Select custom QA/QC exam button (described in number 4 of Section A)
9. Reset DR Radchex meter, take a test exposure and observe calculate HVL metric on DR Radchex display.
Note: By default the display shows entrance and exit dose. To view HVL and Dose Ratio you must
quickly press and release the reset button
10. If the HVL value is not within recommended range of 3.00 to 4.00, readjust kVp and repeat step 9. The
recommended kV range is 78kVp to 84kVp. Increasing the kVp increases the HVL value. If the HVL
value cannot be achieved within the recommended kV range, the kV calibration of the x-ray generator
may have to be verified or the tube head filtration may have to be adjusted. Once HVL value is within
recommended range, proceed to step 11
11. You will now be taking a series of 10 test images where the only difference in these images is dose level.
The recommended approximate mAs values for 10 images are: 2.0, 2.4, 3.0, 3.5, 4.2, 5.0, 6.0, 7.2, 8.6,
and 10.0
Note: These recommended approximate mAs values are scaled such that the dose difference from one test
to the next is about 20%.
Note: We will refer to these images as Image 1 to Image 10. Image 1 being the lowest dose to Image 10
being the highest.
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12. For each target mAs, follow the procedure below:
a) Set target mAs
b) Reset DR Radchex meter and take a test image.
c) Observe the entrance and exit dose on the DR Radchex Plus meter display and enter them into the
images Dicom header (method determined on page 1 procedure step 3).
d) Save the image.
Repeat step 12 for each target mAs.
13. Send Dicom test images to DISC for analysis. Once the images have been analyzed, we will email the
reports back to the user.

Using the reports to characterize the performance of the DR plate system
Determining Maximum suggested plate dose
1. Starting with Image 1, observe the CNR values for step 1 and step 2 of the dynamic step wedge
2. If the CNR value for step 1 is significantly higher than that of step 2, move on to Image 2.
3. Continue this procedure until you find the image where the CNR value of step1 is either equal to or less
than the CNR value of step 2.
4. The dose applied to this image represents the maximum plate dose. Any further increase in plate dose
would deteriorate image quality because of plate saturation under step 1 of the dynamic step wedge.
Once the image that best represents maximum plate dose level has been determined, document the
following objective metrics from the images associated report:
EI value: _______

Exit Dose (plate dose): ________

Low Contrast Visible Objects: ____
Random SNR2: _______

Step Wedge Detected Objects: __________

Fixed SNR: ________

Random SNR: __________

Highest visible line pair: ____

Note: It would be a good idea to observe the image in the DISC Image Optimizer Software to ensure that
there are no image artifacts.

Determining Minimum suggested plate dose
Typical DR systems can produce high quality image data at a much lower dose than the maximum
suggested plate dose determined on the previous page. For this reason we believe that a minimum
suggested plate dose should be determined. This can be accomplished using the Random SNR2 value from
the reports.
Based on our experience if an image produces a Random SNR 2 value of 30 or greater, the image quality is
sufficient (high spatial frequency noise is sufficiently low).
Observe the Random SNR 2 value from each of the test image reports. Find the image that produces a
Random SNR 2 value closest to 30. Document the following values from that report:
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EI value: _______

Exit Dose: _________

Random SNR 2 value: _________

Calculating metrics relating to plate system sensitivity
You can now use the values documented from maximum and minimum suggested plate dose determination
to calculate metrics relating to plate system sensitivity.
Plate EI Value range = EI value (min suggested plate dose) to EI value (max suggested plate dose)
Plate Dose range = Exit Dose (min suggested plate dose) to Exit Dose (max suggested plate dose)
Plate Sensitivity = Random SNR2 value (min suggested plate dose) / Exit Dose (min suggested plate dose)
EI gain balance = EI value (max suggested plate dose) / Exit Dose (max suggested plate dose)
We would suggest that if the above method is used on various DR plate systems, the resultant metrics will
be standardized and mean the same thing on all various DR plate systems.
If you do not have a regular QA program to monitor changes to the plate over time, we recommend that DR
plate QC should be performed on a yearly basis. This will allow the user to track any long-term gradual
changes to the DR plate system over time.

Section E: Regular QA for DR Radiographic Systems
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Abstract
Here we present a method of tracking changes in the DR plate system, changes in brightness and contrast
(Simple post processing) of the test images, as well as changes in the x-ray beam over time. This can be
accomplished by taking a single exposure at regular intervals in time (i.e. weekly, monthly etc…)

Setting up benchmark technique for in-bucky AEC driven exposures
Before starting, ensure that the x-ray machine, as well as the AEC system, is well calibrated.
1. Center x-ray tube to bucky
2. Set SID appropriate for grid
3. If grid is interchangeable, document which grid you are using and ensure that this is the grid that will
be used for all subsequent QA tests
4. Position DR Radchex on bucky with DR Radchex head end towards head end of bucky
5. Center DR Radchex (DISC plus phantom) to bucky
6. Collimate x-ray beam to 30 x 30 cm (size of DISC Plus Phantom)
7. Set ~ 80 kVp. If your x-ray machine does not have an 80 kVp selection, choose the next higher kVp
selection
8. Turn AEC on and select center chamber and “0” density selector setting
9. Reset the DR Radchex Plus meter and take a test exposure. Observe the calculated HVL value on the DR
Radchex display (quickly press and release reset button to display HVL and Dose Ratio). The HVL value
should be within the range dictated by your local regulations. If the HVL value is not within this range,
then the kV calibration of the x-ray generator may have to be verified or the tube head filtration may
have to be adjusted. Once corrective measures have been taken, proceed to step 10
10. Select custom QA/QC exam button (Described in Section A Step 4)
11. Reset the DR Radchex Plus meter and take a test exposure
12. Enter the entrance and exit dose from the DR Radchex meter into the test images Dicom header
13. Store the test image
Note: If you are using the Excel templates supplied by DISC, you can record mAs, entrance dose and exit
dose at this time in the template. It is also possible to retrieve mAs, entrance dose and exit dose from the
Dicom images header at a later time.
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14. You have now established your benchmark technique as well as your benchmark Dicom test image. In
order to maintain consistency over time, document the SID that you used, the set kVp, the tube head
added filtration, and for buckies with interchangeable grids, record the grid that you used. It is
important that you use the same technique on all subsequent QA tests
Benchmark Technique:
SID used: __________
Set kVp: _________
Tube head added filtration: ____________
Grid used: ____________
AEC: On
Chamber selected: Center
Density Selector Setting: 0

Benchmark Technique Metrics
Entrance Dose: _______
Exit Dose: ________

15. Analyze your benchmark Image stored in step 13 using the DISC Image optimizer and record the
following metrics:
Benchmark Image Metrics
Fixed SNR: ________
Random SNR: _________
Random SNR 2: _________
Contrast Factor: _________
Brightness Factor: _________
Highest Visible Line Pair: ____
Note: We suggest viewing the optimized image and ensure that there are no artifacts.

Setting up benchmark technique for manual tabletop exposures
Before starting, ensure that the x-ray machine is well calibrated.
1. Position DR Plate on tabletop and make sure that the DR plate is appropriately oriented (described in
section A step 5)
2. Center x-ray tube over DR Plate
3. Set SID to 100 cm
4. Position DR Radchex on top of DR Plate with head end of the DR Radchex towards the anode end of the
x-ray tube
5. Center DR Radchex (DISC Plus phantom) to DR plate
6. Collimate x-ray beam to 30 x 30 cm (size of DISC Plus Phantom)
7. Set ~ 80 kVp. If your x-ray machine does not have an 80 kVp selection, choose the next higher kVp
selection
8. Select 4 mAs
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9. Reset the DR Radchex Plus meter and take a test exposure. Observe the calculated HVL value on the DR
Radchex display (quickly press and release reset button to display HVL and Dose Ratio). The HVL value
should be within the range dictated by your local regulations. If the HVL value is not within this range,
then the kV calibration of the x-ray generator may have to be verified or the tube head filtration may
have to be adjusted. Once corrective measures have been taken, proceed to step 10
10. Select custom QA/QC exam button (Described in Section A step 4)
11. Reset the DR Radchex Plus meter and take a test exposure
12. Enter the entrance and exit dose from the DR Radchex meter into the test images Dicom header
13. Store the test image
Note: If you are using the Excel templates supplied by DISC, you can record mAs, entrance dose and exit
dose at this time in the template. It is also possible to retrieve mAs, entrance dose and exit dose from the
Dicom images header at a later time.
14. You have now established your benchmark technique as well as your benchmark Dicom test image. In
order to maintain consistency over time, document the set kVp and the tube head added filtration. It is
important that you use the same technique on all subsequent QA tests
Benchmark Technique:
SID used: 100 cm
Set kVp: _____
Tube head added filtration: ____________
Set mAs: 4.0

Benchmark Technique Metrics
Entrance Dose: _______
Exit Dose: ________

15. Analyze your benchmark Image stored in step 13 using the DISC Image optimizer and record the
following metrics:
Benchmark Image Metrics
Fixed SNR: ________
Random SNR: _________
Random SNR 2: _________
Contrast Factor: _________
Brightness Factor: _________

Highest Visible Line Pair: ____

Note: We suggest viewing the optimized image and ensure that there are no artifacts.
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Using the recorded metrics to do regular QA on DR systems
The metrics recorded in the benchmark setup of your QA program will now be the benchmark metrics to
which the metrics of subsequent QA test exposures will be compared. There are a total of 3 metrics used to
monitor changes to the x-ray system and 6 metrics to monitor changes to the Dicom test image.
The mAs, entrance dose and exit dose metrics are used to monitor changes in the x-ray system. When these
metrics are entered into the Excel template provided, the user can monitor changes in the following
metrics:
ü
ü
ü
ü
ü
ü

Changes in kVp
Changes in tube head filtration
Changes in SID
Changes in tube output
Changes in manual techniques
Changes in AEC techniques

The other 6 metrics allow the user to monitor changes relating to the Dicom test image:
ü
ü
ü
ü
ü

Fixed SNR: Changes in plate uniformity
Random SNR and Random SNR 2: Changes in high spatial frequency image noise
Contrast Factor: Changes in test Dicom image contrast
Brightness Factor: Changes in test Dicom image brightness
Highest Visible Line Pair: Changes in high contrast resolution

Application Note
If you detect any significant changes to the un-enhanced Dicom test image, the first thing to do is to check if
there have been any significant changes in the x-ray system.
Changes in the x-ray beam could be partly or wholly responsible for changes in the Dicom test image.
However if there are no changes to the x-ray beam, then there is a high likelihood that there have been
changes in the DR plate system.
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