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ACR QA Resources

Medical Physics Resources

ACR » Clinical Resources » Clinicel Tools and References » Specialties » Medical Phiysics

Dl‘aft SBB QC Manual for Access the draft manual and forms

Public Comment

=

Manuals

Getinsights and guidance into the best practices for clinical medical physics in computed tomography. magnatic resonance imaging,

mammaography and maora.

Computed Tomography (2017)

This manual provides a standardized QC program for CT.

+.) Download now

Magnetic Resonance Imaging (2015)

This manual provides a standardized QC program for MRL

4. Download now

ACR

QUALITY 18 DUR IMAGE

ACR

iy
RADIDLOGY
CUALITY 10 OLR IHS0E

2017
Computed Tomography

QUALITY CONTROL MANUAL

Radiologist’s Section
Radiologic Technologist's Section
Qualified Medical Physicist's Section

2018
Digital Mammegraphy———

R —
OQUALITY CONTROL MANUAL
Reaisod 2 Edition — May 320

Radiolog Ets Sectlan
Radiinghe Tech nalog it Sectian

Queinry iw Oum Inmse

Mammography (2018, 2020rev)

This manual provides a standardized QC program for digital
mammagraphy, including DET.

+ Download now

Muclear Medicine (2024)

This manual provides a standardized QC program for nuclear
medicine (PET not includad).

+ | Download now

Positron Emission Tomography QC Manual (2023)

Thiz manual provides a standardized QC program for PET.

+ Download now

ACR Manual on MR Safety (2024)

Thiz manual provides comprehensive guidance for operating a safe
MR envircnment.

4 Download Now

ACR Manual on Contrast Media (2024)

This manual is a guide for safe and effective use of contrast media.

4. Download now

Radiation Safety Officer Resources (2021)

This manual is a guide for medical physicists, radiclogists. radiation
oncologists, and nuclear medicing physicians who provide radiation
safety officer semvices.

4. Download now

Mammaography (1999)

This CR'QC manual for screen-film mammaograghy. including
the Clinical Image Quality saction.

+.) Download now

Stereotactic Breast Biopsy (1999)

This manual is the original ACR standardized QC manual for
stereotactic breast biopsy.

4 Download now

Mammaography

QUALITY CONTROL MANUAL

Radlalog st Sectian
Qirical Image Quality
Rudivlogic Tuchnulgals Swciun

Meckzal Ffyzicots Section

Medicine
QC Manual

2015
Magnetic Resonance Imaging

QUALITY CONTROL MANUAL

Radlalogst's Sectlan
MFITechnologsTs Sectlan

MR Scivnlats Swliun

Po itron
Emission
Tomography
QC Manual

https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Specialties/Medical-Physics-Resources




General QC / QA Tests in Diagnostic Imaging

* Image quality  Radiation features

* Spatial resolution  Tube voltage
* High contrast * Accuracy
* Low contrast « Stability

* Noise * Exposure time
» Signal-to-noise ratio * Accuracy
* Contrast-to-noise ratio o Stability

« (Geometric accuracy  Radiation output rate

* In-plane distortion « Stability

» Slice thickness / position Beam quality
Pixel value accuracy Automatic Exposure
Artifacts Control

* Defects Field assessment

* Uniformity * Alignment

* Ghosting pattern « Radiation profile



Found relevant published articles

« Enhancing quality control in radiography systems through automated
algorithms
 Herdi Firdaus Jamal, et. al. Nuclear Engineering and Technology,

2026 Excel
' algorithm
 Microsoft Excel based program | paisput ;f%:::::: sl o
* The QC test performed include: = =

 repeatability of radiation output test, .« y_ray beam/light field

= accuracy kVp, centering (at 1 m of FID),

* accuracy of exposure timer, « resolution,

« coefficient of linearity, e contrast,

* x-ray beam filtration (HVL « focal spot size measurement,
measurement), » leakage radiation,

« collimation light field illumination, o scattered radiation test.

* x-ray beam/light field alignment,
* beam perpendicularity,



Pattern recognition and Image analysis

> Sensing —b»  Segmentation

|

Feature Extraction

Output
L '

rﬁ l!.l < Post Processing <4————  (lassification




Pattern recognition and Image analysis

 Pattern recognition

 Statistical Model

 This model determines the placement of a specific piece, such as
categorizing whether it is a cake or not. It relies on supervised
machine learning to achieve its outcomes.

 Syntactic/Structural Model
* Designed to establish complex relationships between elements, this
model is often applied to tasks like identifying parts of speech. Its
methodology involves semi-supervised machine learning.

» Template Matching
« This model involves matching an object’s features with a predefined
template, allowing the identification of the object by proxy.
Plagiarism checking is one application where this model finds utility.

* Neural Networks
* The neural network method stands out for its reliance on artificial

neural networks, showcasing greater flexibility compared to
conventional algorithms.



Artificial Neural Network

@ An Artificial Neural Network Diagram

input layer hidden layer 1 hidden layer 2 hidden layer 3
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SOURCE: National Energy Research Scientific Computing Center document Peter Harrington and Steven Farrell,

“Scientific Deep Learning on Perlmutter,” National Energy Research Scientific Computing Center, January 7, 2022, p. 3,
https://www.nersc.gov/assets/Uploads/Deep-Learning-on-Perlmutter.pdf.

NOTE: Adapted from the original by National Energy Research Scientific Computing Center.




Commercial Products for Automatic QC

DIAGNOMATIC | Pro-Project) Phantoms ware  Company Login sign up

SOLUTIONS PRODUCTS FEATURES EDUCATION SUPPORT

Automate Quality Checks
for Reliable Medical
Imaging

an.

Experience Faster QA Today Contact Us

QUALITY CONTROL IN MEDICAL IMAGING

ware which performs quality ct

QUALITY CONTROL IN MEDICAL IMAGING

;onnect

Specifications:
- Automated analyze of DICOM images
mocalities, including CR, DR, DX, XA and RF systems Technical Specifications / System requirements:
1BA Group - Efficient selction of DICOM images througt Processor ; Intel® Core 2 Duo

YORAM




|JAEA

Press centre  Employment  Contact

| (&) 1AEA

Remote Automated quality control in Radiology

Diagnostic Radiology

https://www.iaea.org/resources/hhc/medical-physics/diagnostic-radiology/remote-automated-quality-
control-in-radiology



RADIOGRAPHY PHANTOM

5 mm PMMA




MAMMOGRAPRY PHANTOM

|JAEA

5 mm PMMA

0.2 mmAl




|JAEA

[ ERLIN CRISTIAN HOSPITAL
Y] Station: 1033272

&8 5026/01/02 12:01

MTFh 50, 20, 10%: 0.00, 0.00, 0.00
MTFv 50, 20, 10%: 0.00, 0.00, 0.00
SDMNR=0.07, SNR=36541
d'(0.1)=nan, d'(0.25)=nan




UPDATES SALES ABOUT CONTACT

SOLUTIONS PRODUCTS FEATURES EDUCATION SUPPORT

SOLUTIONS PRODUCTS FEATURES EDUCATION SUPPORT

RIT FAMILY OF EPID MLC SOFTWARE
PRODUCTS
RIT EPID MLC
RIT COMPLETE

RIT EPID MLC WITH

RIT CLASSIC ISOCENTER: PICKET FEMCE
RITG142 QA, EPID MLC QA 'F PR(
RITG135
RITC148+ OEM CUSTOM
ADVANCED QA SOF SOLUTIONS
RIT FILM
For over 30 years, Radiological Imaging RADIA THERAPY PRODUCT
s RADIA DIAGNOSTI MANTENANCE T
g PECRECOR PROGRAM (PMP) =NT QA

therapeutic and diagnostic physics. RI1

and imaging QA for linear accelerators

for TomoTherapy® (TG-148) and CyberKnife® (TG-135), and automated phantom
analysis for diagnostic imaging.

TomoTherapy™ and CyberKnife™ are registered trademarks of Accuray, Inc.

FIND YOUR PERFECT SOFTWARE PACKAGE



RIT Radia

 Diagnostic Modules
« ACR CT Module
« ACR FFDM Module
« Gammex / CIRS
« ACR MRI Module
* ACR Large / Medium MR Phantom
« ACR Small MRI Module
* (Extremity & Breast)
 Catphan/OBI Module
* CT Uniformity Module
« Gamma Camera Uniformity Module
« GE CT Module
 |EC 62464 MRI Module
 kV Imaging Module




RIT Radia

[} RIT Complete Version 6.7.1.64.000
File Edit Calibration Patient QA Machine QA MLCQA  Image QA  Database Management  Help

@] [ [m][%] [Fr] (EEEEEEie |5 (% a

Units: P Palette: 2 —RQI

| Filter Type: X Min:

¥ Min:

‘ Current Rotation

Calibrate to

‘ Normalization:




RIT Radia

raphy  EPID

04| @

0000 PPSPP 9N G000 ———

Preferences: irof
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200 4

Catphan
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ACR FFDM QA

File Edit Es M Aan h VI ePhantom  PentaGuide Phantom  Monitor Image Quality  Help

G

CR FFDM Phantom

CRITRadia\Demo IrmagesiFFOM_MammolFFO_x OVERALL RESULTS

-100 F
Ty
- ALL TOLERANCES PASSING ANALYSIS COMPLETE
~ —_— Filename: C:\RIT\Radia\lDemo Images\FFDM_Mammo\FFDM_X
Al [ F ; .
Imaging Information
-40 r 2000
204 L
< B 1500
£
£ 01 r
204 F
E 1600
4014 3
F 1400
B0+ ‘\ =l - r
&0+ r
r o0 FFDM Caontrast Analysis
1004 r
B0 B0 40 -0 0 20 40 B0 80
mm

(X, Y) Intensity Display range: [1089 2437]
:

5000

Tag Name v




ACR FFDM QA

FFDM Contrast Analysis

|
Insert Width |
-- , Contrast RO
|
| ‘ Background ROI

Filename: FFDM X

Insert Width

Contrast Analysis
Measurement Value |I'I.I'Iinimum |Paﬁ-FaiI
Contrast to Moise Rati ass
ShR Contrast Chject
SMR Background

Insert Analysis

Object | |Number Passing (Minimum |Pass-Fail

|F.t.H.h | ’—’7




Mammography QA

FFDM Insert Analysis

Analysis Settings

CMRE Threshold
CMR Area mm*2

Mass Detection Threshald

Fiber Detection Threshold

=mall Speck Detection Threshold
Large Speck Threshald

Speck Detection Threshald

Fiher Length Threshold
Full Point Major/Minor Axis Ratio
Half Point Major/Minor Axis Ratio

Mass Roundness Ratio

Speck Detail

Group
# of Specks Detected B B B B

Speck Group Fass-Fail Min. Specks/Group = 4 |Pass |Pass |Pass |Pass |Fail |[Fail




ACR CT QA #1

RADIOLOGICAL IMA GING TECHNOLOGY, ING. g RADIOLOGICAL IMAGING TECHNOLOGY,

ACR CT Phantom - Module 1 Report CT Material Values

Material Mean(HU) SD(HU) ACR Min. ACR Max. Pass-Fail

B A ESU SiE Water 0.51536 5.0623 7 7 Pass
-m 0 Polyethylene -90.5471 4.7447 -107 -84 Pass

gl Bone 915.7423 6.1209 850 970 Pass

ALL TOLERANCES PASSING anawvsis c¢ [ Acrylic 127.9663 5.7235 110 135 Pass

Air -993.2289 4.0089 -1005 Pass

CT Number Linaarily'

Image Information 1000

Flename C:\RIT\Demo Images|Radia Demo Images'\ACR._CT\Module 1

Institution Univ. of Va, Hospital 02 800

Station uvaradcl?

o 20

mA 80 600

mAs 95

Protocol 0.4 LEVEL 2 (A ACR

Filter SO0 FILTER

Convolution Kermel STANDARD!

DICOM Slice Thideess(mm] | 5

S0P Instance UTD 1.2,840.113704.7.1.0. 13075181 85175.1249655180.62
ice Location -1

ACR. Protocol Adult Abdomen

400

200

0

Analysis Image 20
400 . Fit: y = 1.0061x+2.25

600 R? = 1.0000 f
Sum Squared Differences = 0.55%

-
Q
a
E
3
=
=
]
il
g
o]
=
5
&
]
=

-800

0 200
Morninal Material CT Numbers

Analysis Settings

Allowsble Bone Tolersnce 400
Preferences Profile radizorofile
Tolerances Profile RITSiteGroup | RITSite | RITWault

No slice thickness check
No scan position check

‘hadia ‘hadia
Produced by Radia V7.00.000 97/ 2026 9:08:22 pm Produced by Radia V7.00.000 9/7/2026 9:08:22 pm




ACR CT QA #2

CAL IMAGSING TECHNOLOGY, INC.

Contrast to Noise Ratio (CNR)

Contrast to Noise
ACR. Minimum CNR. Tor Adult Abd; 1
OVERALL RESULTS e T

Contrast Statistics
{Contrast Cylinder Mean

‘Contrast Cylinder Standard Devistion
/N Contrast Cylinder
Bdaw_gluun: Mean
Image Information g?:‘g:‘:;fmsf‘f"'d Deviton
C:\RIT\Demo Images|\Radia Demo Images\ACR_CTWModule 2
Eoulder Community Foothills Hosp )
CToL_0Co Rod Detection

Rod Size {mm) Num. Rods Detected

o

ALL TOLERANCES PASSING ANALYSIS COMPLETE

6.1 ABDOMEN/PELVIS
BODY FILTER
STANDARD

DICOHM Slice Thidkness{mm) | 5
S0P Instance UID 1.2.840.113619.2.55.1.1762897610.2203. 1179930851.806.7
Slice Location . .
ACH Protocol Analysis Settings
Filter Size 3

A . Large Rod Thrashold 16

"aIySIS Image 7 mm Rod Threshold 13
Preferences Profile radizprofilz
Tolerances Profile RITSit=Group | RITSite | RITVault

hadia hadia
Produced by Radia W7.00.000 Pagelof 2 9/7/2026 9:08:47 pm Produced by Radia V7.00.000 Page 2 of 2 972026 9:08:47 pm




ACR CT QA #2

Contrast to Noise Ratio (CNR)

Contrast to Noise

ACR Minimum CNR for Adult Abdomen

CNR Pass-Fail

Contrast Statistics

Contrast Cylinder Mean

Contrast Cylinder Standard Deviation

S/N Contrast Cylinder

Background Mean

Background Standard Deviation

S/N Background

Rod Detection

Rod Size (mm)

Num. Rods Detected




ACR CT QA #3

ACR CT Phantom - Module 3 Report U nIfO rmityu,,iﬁ,r,,,i

OVERALL RESULTS

CAL IMAGING TECHNOLOGY, INC

ty Measurements

AreaMean | Uniformity vs. Uniformity Pass-
enter Fail

- 157 00 5 1
s 0.7 - 5 1 =
1 -5 3 ass
o

-0.14 E -5 3 e

ALL TOLERANCES PASSING ANALYSIS COMPLETE

Mean Pixel Value and SD by Measurement Position
Image Information

CARIT\Dermo TragesRadia Demo TmagesVACR. CTiModdle 3
Boulder Community Foothills Fosp

CroL_oco

120

00

NPS (HU?mm?)

259

.1 ABDCMEN/PELVIS
DY FILTER

 TANDARD

-2.840.113619.2.55.1.1762897610.2203.1179930891.816.17
0

uft Abdomen

Analysis Image

04 06

Mean Pixel Value (£ 1 SD)

Frequency (mm™")

Noise Power Spectrum

[Ticise Power Peck (HU"2 mm*2)
[Pk Frequeny [mm™-1]

Center Top Left Right Baottom

Measurement Position Analysis Settings
[[B8 Thveshold 2
i [ Outer Radius Mask 257

BB Distance [Preferences Prefle VadiaproRE

[ Diszance betwsen B85 (mm) .55 [ Tokerences Profile RITSit=Group | RITSite | RITVeul

Dis
[ Bek=From 106 mm (]

Em

No noise (SD) value

‘Hadia ‘hadia

hadia
9/7/2026 9:05:23 pm Producsd by Redia V7.00.000 Page3of3 9/7/2026 5:09:23 pm

Producd by Radia V7.00.000 Page1of3 9/7/2026 9:09:23 pm Produced by Radia V7.00.000 Page2of3

Uniformity Measurements

Area Area Mean | Uniformity vs. ACR Min. ACR Max. Uniformity Pass- Area SD
Center Fail

Center -1.67 0.00 -5.00 5.00 5.45
Top 0.70 2.36 -5.00 5.00 Pass 5.08
Left 1.22 2.89 -5.00 5.00 Pass 4.97
Right 0.21 1.88 -5.00 5.00 Pass 4.03
Bottom -0.14 1.53 -5.00 5.00 Pass 4.13




ACRCT QA #4

RADIOLOGICAL IMAGING TECHNOLOGY, INC.

ACR CT Phantom - Module 4 Report

OVERALL RESULTS

@D o

K

ALL TOLERANCES PASSING ANALYSIS COMPLETE

Image Information

C:\RIT\Demo Images\Radia Demo Images\A4CR. CTiModule 4

EBoulder Community Foothills Hosp

CT01_0OCo

RADIDLOGICAL IMAGING TECHNCLOGY, INC.

Visibility of 5 Ip/cm Lines
The 5 Ip/cm lines are visible: Pass

The 5 |pfcm petten pass/fail is informational only and does nat count toward overall pass/fail stans.

Modulation at 5 Ipfcm

[Bar [ Modulation [ Minimum Tolerance [ Pass/Fail

5 Ip/cm 621 | 600 | Pass

MTF (Based on Standard Deviation)

Bar MTF(SD)
41p/cm 0.56

5 lp/cm 032

6 lp/cm 0.20
7 lp/em 0.08

Tﬁcrr 0.03

6.1 ABDOMEN/PELVIS

% Ipfem 0.00

BODY FILTER

10 lpfem 0.00

Convolution Kemel STANDARD

12 Tofem 0.00

DICOM Slice Thicknessmem]

S0P Instance UID 1.2.840.113619.2.55.1.1762897610.2203. 11 79930891.824.25

Slice Location 120

AR Protocal Adult Abdomen

Analysis Image

Tadia

Produced by Radia V7.00.000 Page1ofd 9/7/2026 9:09:42 pm

MTF Curve

'1MTF.- 0.5 LPcm: 4.13

*MTF: 0.1 LPlem: 6.78
N

.

8
Line Pairs/cm

‘Hadia

Produced by Radia V7.00.000 Page 2 of 4 9/7/2026 9:09:42 pm




ACRCT QA #4

Interpolated Ipfem

4.13Tp/cm

6.78 Ip/cm

Modulation

r

Modulation

p/cm

1102.00

p/cm

621.00

p/cm

38500

BB Measurements

Kumber of BBs found

Maot, BE Area (pinels)

Min. BB Area (pinels)

Tog to Bottom Distance {mm)

Left to Right Distance {mm

Fhantom Angle [degrees)

7 Ipfom

155.00

Ip/em

54.00

Ip/'cm

0.00

0 lofem

0.00

Incorrect number of bars detected in this patterm.
Tncormect number of bars det n this pae.

12 Ip/em

0.00

Analysis Settings

EB Threshold

25

Outer Radius Mask

2:7

Allowble Missing Bars

Preferences Profile

adiuﬂ&

Tncomrect number of bars detected in this pattern.

Modulation

1200
L]

Modulation

_I"lodulahon (normalized to 4 Ipfcm):562.23 LPlcm: 5.25

|
|
+

Modulatiok l&ormallzed to 4 Iplem):119.36 LP/cm: 7.38

1 -
-
+ '

-] 9 10
Bar (lp/cm)

Interpolated LP (normalized to 4 Ip/fcm)

Interpolated Ip/em

5.25

Modulation
56
113.36

738

‘Hadia
Produced by Radia V7.00.000

Page3of 4 9/7/2026 9:09:42 pm

Talerances Profile

RITSit=Group | RITSHe | RITVaulk

LN N

LA TwEoH

Froer s d (6 line pair/em ) 14
b B AT AR L A TR B
H g mn # (8 line pair/em )

BB

o, LA AR B AR AR B 5 AR AT JE B R

BT

EMTFao=t+=i

mERBERAGZ T AT

adia
Produced by Radia V7.00.000

Paged of 4 9/7/2026 9:09:42 pm




Catphan CT 528

RADIOLOGICAL IMAGING TECHNOLOSY, INC.

CATPHAN Resolution - 528 Module Report

OVERALL RESULTS

(55 5)PASS} o

ALL TOLERANCES PASSING ANALYSIS COMPLETE

Image Information

Ct\RIT\Dermo Images \Radia Demo Images\CATPHANYCTPS23

BODY FILTER

STANDARD

25

1.2.840.113619.2.55.3.279721844.514. 1284471618.226.23

60.5

hadia
Produced by Radia V7.00.000 Pagelof4 26/7/2026 7:43:57 pm

AL IMA GING TECHNCOLOGY, INC.

Line Pairs Detected

[ Spatial Resolution (lp/cm) [ Minimum Resolution (Ip/cm) [ Pass/Fail
| 8 of Z1 detected. 17 | Pasz

MTF (Based on Standard Deviation)

Bar MTF(SD)
[ 11pfcm 1.00

2 Ip/cm
3 Ip/cm
4 Ip/'cm
5 Ipfom
& Ip/cm
7 lp/em
[Flefn
9 Ip/em
p/om
fam
fom
pjcm
n/cm

=

= S S 11

o=

JMTF:0.5 LPlom: 2.66
!

.

Y

WITF: 0.1 LP/om: 617

1o
R e = =)
10 15
Line Pairs/cm

hadia
Produced by Radia V7.00.000 Page 2 of 4 26/7/2026 7:43:57 pm




Catphan CT 528

AL IMAGING TECHNOLOGY, INC.

Interpolated LP (normalized to 1 Ip/cm)

InleF'o_Iated Ip/em
2.66 lp/icm

6.17 Ipfem

Modulation

443.90

Interpolated lp/cm
2.66

8682

5.17

Analysis Settings

Peck Threshold

Minimumn Pulse Distance

Low Value Gap

Detection Threshold

Minimum Bars to Detect

Bar Threshold Delts

Max Objects

Preferences Profile

radiaprofilz

Tolerences Profile

RITSiteGroup | FITSite | RITVaulr

noomect number of Dars oetected

Tncorrect number of bars detected

ncorrect number of in this pattern.
Incorect number of in this T

in this .

Tncorrect number of bars detected in this pattem.

in this pattern.

Tncorrect number of bars detected

in this pattem.

0.

Incorrect number of bars detected

in this pattern.

0.

bars or spaces

0.

Dars of spaces

0.

bars or spaces

0.00

D&rs OF SpA0es

0.00

bars o spaces

0.00

Dars of Spaces

Modulation Calculation

900

800 |

oo

Modulation {0.5):443.90 LP/cm: 2.66
I

I
I
.

3|Mudula1ion (0.1):86.82 LPform: 6.17

.—
10 15 20

Line Pairs/cm

Tadia
Produced by Radia V7.00.000

Page3of4 26/7/2026 7:43:57 pm

THadia

Produced by Radia V7.00.000

Page & of 4

26/7/2026 7:43:57 pm




Catphan CT Uniformity

CT Uniformity

Area Mean(HU} | SD{HU) Uniformity (Mean Ctr - Mean Pass-Fail {Range: -30.00 to
Area) +30.00)

OVERALL RESULTS Corter ESST] 158 +0.00 NA

Top +10.88 +15.49 +10.51 Pass

Rignt +8.82 +16.68 +12.57 Pass

Left +14.46 +16.20 +6.53 Pass

n Botiom +15.07 +16.80 +6.32 Pass

ALL TOLERANCES PASSING ANALYSIS COMPLETE

Integral Uniformity Profiles

Image Information

C:\RIT\Demo Images'\Radia Demo Imsges\CATPHAN\CTR4SS

a0
75200

‘Convolution Kermnel Ram-Lak

DICCH Slice Thickness(mm) | 3.5

S0P Instance UID 1.2,246.352.63. 1.50456038762953074 145, 16031 764751980 778584
Slice Location -37.5

Analysis Image

CT Uniformity

Mean{HU) Uniformity (Mean Ctr - Mean Pass-Fail {Range: -30.00 to
Area ) +30.00)

+21,39 +0.00 vy

+10.88 +10.51 Pass

+8.52 +12.,57 Pass

+14.46 +6.93 Pass

+15.07 +6.32 Pass

hadia hadia
Produced by Radia V7.00.000 Page 10of4 26/7/2026 7:3%:12 pm Produced by Radia V7.00.000 Page 2 of 4 26/7/2026 7:3%:12 pm




Catphan CT Uniformity

RADIOLOGICAL IMAGING TECHNOLOGY, INC. RADIDLOGICAL IMA GING TECHNCLOGY, INC.

NPS Plot

Mean (HU)

—
E
E

o
-

£
%
o
=

Center Top Right Battom

0.4 0.6
Area

Freguency (mm™")

Integral Non-Uniformity Moise Power Spectrum

Noise Power Peak (HU*2 mm™2)
Horizontal Integral Non-Uniformity Peck Frequency {mm™-1]
Vertical Integral Mon-Uniformity

Analysis Settings
Profile Fiter Size 15

Preferences Profile radizprofile

Tolerances Profile RITSiteGroup [ RITSite | RITVaut

Tadia

Produced by Radia V7.00.000 Page 3 of 4 26/7/2026 7:3%:12 pm

‘Hadia

Produced by Radia V7.00,000 Page 4 of 4 26/7/2026 7:3%:12 pm




Catphan CT 404

RADIOLOGICAL IMAGING TECHNCLOSY, INC. [ RADIOLOGICAL IMA GING TECHNOLOGY, INC.

CATPHAN Materials - 404 Module Report CT Material Values

Matarial Mean(HU) Min. (HU) Target (HU)
Ar MaN -1 -1000
OVERALL RESULTS [ Polyrens = : 3
Background L 5 50
LDPE X . -110
an o = s —1
J -1030

e
OMNE OR MORE TOLERANCE(S) FAILING ANALYSIS COMPLETE %Zﬂ—?: = 8332

Acnic 19, 108

Image Information . .
9 CT Number Linearity

C:\RIT\Demo Images\Radia Demo Images\CATPHAN\CTR04W. dem
Boulder Community Hosp ills

= CT Number Linearity
120 1000

510

[F]

1.1 HEAD WO 10/12
MEDIUM FILTER
Convolution Kemd STARDARD 600
DICOM Slice Thicknessimm) | 5

S0P Instance UID 1.3.6.1.4.1,5550. 100.1.2. 4048315304 109500455 1094645415 1688670357
Clice Location 0

800

400

. 200
Analysis Image

Measured Material CT Numbers

Polystyrens

Fit: v = NaMxNaN

Background R? = NaN

% Sum Squared Differences = NaN%

500 o 500
Mominal Material CT Numbers

Slice Width Measurements

Drientation Measured Slice | Actual Slice Minimum Maximum Pass/Fail
Width (mm]) Width Measurad Measured

Tolerance (mm) | Tolerance {mm)
45 5.5

Bottom
Top
L=ft
Right:

ladia hadia
Produced by Radia V7.00.000 Pagelof3 26/7/2026 7:38:29 pm Produced by Radia v7.00.000 Page2of3 26/7/2026 7:38:29 pm




Catphan CT 404

RADIOLOGICAL IMA GING TECHNOLOGY, INC.

Ramp Alignment [Degrees)




RADIOLOGICAL IMAGING TECHNCOLOGY, INC.

ACR Large MR Phantom - Localizer
OVERALL RESULTS

(55 o) PASS) o

oK

o o
Localizer Line Length

Localizer Line Length {mm) 48.010

ACR_Minirvum {mm] 35,00

ACR Mawimum (mm) 51.00

Pass-Fail ass
Analysis Settings

Localizer Phantom Threshold 0.5

Preferences Profile radizprofile

Tolerarices Profile

RITSit=Group | RITSie | RITVet

ALL TOLERANCES PASSING ANALYSIS COMPLETE

Image Information

Filename C:\RIT\Demo Images'Radia Demo Images\ACR_MRI\Localizer
Institution Rocky Mourtain Open Scan-Golden

Station MRC17485

Magnetic Feld Strength 1.4%4

Pretocal Sagittal_Localizer

DICOM Slice Thidmessmm) 30

S0P Instance UTD 1.3.12.2,1107.5.2.6.23452, 3000000701201 03405234300001 2 27
Slice Location [i

Echa Time 20

Repatition Time 200

In Plane Phase Encoding Direction ROW

Pixel Bendwicth 400

RecaiveCoilName

Transmit Col Mame Eody

Fip Angle 90

Device Serial Mumber 3452

Software Version symgo MR 20044 4VAISA

Scan Options

Echo Rumber 0

0 Train Length 1
Operating Mode

Analysis Image

Localizer Line Length

Localizer Line Length (mm) 148.01
ACR Minimum (mm) 145.00
ACR Maximum (mm) 151.00
Pass-Fail Pass
Analysis Settings
Localizer Phantom Threshold 0.5
Preferences Profile radiaprofile
Tolerances Profile RITSiteGroup | RITSite | RITVault

Tadia
Produced by Radia V7.00.000 Pege1of2

9/7/2026 9:16:04 pm

THadia
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ACR MRI #1

CAL IMAGING TECHNOLOGY, INC.

ACR Large MR Phantom - Slice 1
OVERALL RESULTS
v

ALL TOLERANCES PASSING ANALYSIS COMPLETE

Image Information

Flename C\RIT\Demo Images \Radia Demo Images\ACR_MRI\Slice_1.dom
Trestitution Rocky Mountsin Open Scan-Golden

MRC17485

Station
Magretic Feld Strength 14%
Protocol

ACR_TL
DICOM Slice Thicknessmm] 5

1.3.12.2,1107.5.2.6.23452, 3000000701201 0340534300001 230

-43.816

20

Geometric Accuracy

AL IMAGING TECHNOLOGY,

Vertical Line

Horizontal Line

Length [mm] 19152

191,12

ACR. Minirmwm (mm ) 187.00

187.00

ACR. Masimum (mm) 193.00

193.00

PazsFal Pazs

Pass

Resolution

| Resoluti tterm
Lt

mim

Visible

Resolution Visibility

.1 mm Right

Visible

0 mm Left

Visible

A0 mm Right

Visible

0.5 mm Upper Left

0.5 mm Lower Right

Visible

Minimum tolerance for Resolution Pattemn visibility: 1.0 mm
Resolution Visibifity pass/fal stetus: Pass

Slice Thickness

500

In Plane Phase Encoding Direction oL

Slice Thickness [mm)

ACR Minimum (mm

Pixel Bandwidth 90

ACR. Masimum (mm)

ReceiveCoilName

PazsFal

Top Length [mm)

Transmit Coil Name Eody
A 90

Device Serial Humber 452
Software Version syngo MR 20044 4VAZSA

0

1

Bottom Length (mm)

Slice Difference

Slice Difference (mm)

ACR Minimum (mm

Analysis Image

Slice Difference

Top Wadge

S —— | HCrizontal
Bim Wedge

ACR. Masimum (mm)

PazsFal

Analysis Settings

Minimum Medulation

Slice 1 Phantom Threshold

Slice 1 FWHM Threshold

0.5

Preferances Profils

|';dig:|uF Iz

Tolerances Profile

RITSH=Group | RITSit= | RITVaut

Tadia

Produced by Radia V7.00.000 Page1of2 9/7/2026 9:16:48 pm

‘Hadia
Produced by Radia V7.00.000
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1 Slice Difference
Slice Difference (mm) -2.60
ACR Minimum (mm) -5.00
Vertical ACR Maximum (mm) 5.00
Pass-Fail Pass

1 Slice Difference
Slice Thickness

Slice Thickness (mm) 5.35
ACR Minimum (mm) 4.30
ACR Maximum (mm) 5.70
Pass-Fail Pass
Top Length (mm) 51.10
Top Wedge Bottom Length (mm) 56.17

| Horizontal

Btm Wedge

&
i

Resolution
Resolution Pattern Resolution Visibility
1.1 mm Upper Left Visible
1.1 mm Lower Right Visible
1.0 mm Upper Left Visible
1.0 mm Lower Right Visible
0.9 mm Upper Left Visible
0.9 mm Lower Right Visible

Minimum tolerance for Resolution Pattern visibility: 1.0 mm
Resolution Visibility pass/fail status: Pass




ACR MRI #5

CAL IMAGING TECHNCLOGY, I

ACR Large MR Phantom - Slice 5

AL IMAGING TECHNCOLOGY, INC.

Geometric Accuracy

Distance Measured Distance (mm) | Minimum (mm) Maximum (mm Pass-Fail
Viertical 154,34 137.00 193.00 [Fai

DVEHALL RESU LTS Horizontal 1.78 137.00 193.00 lazs
Upper Right to Bottom Left 187.00 193.00 Fail

o Upper Left to Bottom Right 187.00 192.00 Fail

OME OR MORE TOLERANCEIS) FAILING ANALYSIS COMPLETE Distance

Image Information

Filenarme C:\RIT\Demo Images'Radia Demo Images\ACR_MRI\Slica_5_new.mat
Institution Policinico San Marco
Station ANPA1179
Magretic Feld Strength 15
Protocel ACR
TICOM Shice Thidknessmm] 5
1,3.12.2,1107.5.2.18.41179. 2019072616271 768105154
05343
0 1493287
1000
In Plane Phase Encoding Direction oL
Pixel Bandwidth 150
ReceiveCoilName
Transmit Coil Name Eody

ip Angle 90
Device Serial Humber 41179
Softwiare Version symgo MR D13

Measured Di

1
1

Analysis Image

R e oo
Upper Right to Bottom Left Upper Upper

Analysis Settings

Slica 5 Phantom Threshold 050

Preferences Profile radizprofilz

Talerences Profile RITSiteGroup | FITSite | RITVault

Upper Left to Bottom Right

Tadia ‘Hadia

Produced by Radia V7.00.000 Pagelof 2 5/7/2026 9:17:22 pm Produced by Radia V7.00,000 Page 2 of 2 9/7/2026 9:17:22 pm




ACR MRI #7

RADIOLOGICAL IMAGING TECHNCLOGY , INC.

ACR Large MR Phantom - Slice 7

OVERALL RESULTS

() Pass) ©

oK

ALL TOLERANCES PASSING

ANALYSIS COMPLETE

Image Information

Flename

Institution

C:\RIT\Demo Images'Radia Demo Images\ACR_MRI\Slice 7
Rocky Mourtain Open Scan-Golden

MRC17485

Station
Magnetic Field Strength

1.494

Protocol

DICOHM Slice Thickness] mm)

ACR T1
H

S0P Instance UTD

.3.12.2,1107.5.2,6.23452, 30000007020 103405234300001 2 33

Slice Location

6,164
0

jtion Time

500

Plane Phase Encoding Direction

CoL

Pixel Bandwidth

50

RecaiveCoilName

it Coil Mame

Eody
90

Device Serial Mumber

23452

Software Version

symgo MR 20044 4VAISA

Scan Options

Echo Rumber

a

Echo Train Length

1

Analysis Image

Right Ghost

Percent Integral Uniformity

RADIOLOGICAL IMA GING TECHNOLOGY, INC.

Percent Integral Uniformity

ACR. Minimum

PassFal

PIU Area Statistics

Mean Large ROL

Small ROT Low Signd

Small ROT High Signal

Frequency of Large ROI Pixel Values

200
800
oo

600

Frequency
. [
o= (=]
= =

(=]
=]
=1

[ x)
=
<

100

S et it

ol
1300 1400

1450

Large ROI Pixel Values

Percent-Signal Ghosting

Percent-Signal Ghesting

ACR. Maximum

PagsFail

Ghost Area Statistics

Area

Tog

Botem

Left

Right

Tiadia
Produced by Radia V7.00.000

Page1of 3 2026 9:17:43 pm

Large ROT

THadia
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ACR MRI #8

CAL IMAGING TECHNOLOGY, INC.

ACR Large MR Phantom - Slice 8

Spokes Detected - Slice 8

OVERALL RESULTS

s

ALL TOLERANCES PASSING

ANALYSIS COMPLETE

Image Information

Filename

Institution

CH\RIT\Deme ImagesiRadia Demo Images\ACR_MRISlice_8.dom
FRocky Mountain Open Scan-Goden

MRC17485

Number of Spokes Detected

Paszs/Fail

(=3

]

Minimum Nominal Number of
pokes Detected

g

Pass

Contrast to Noise Ratios

Spoke Mumber f-n_gle [deq]”™

CNR Inner CNR Middle

500

713

477

.51

2.81

B1

13

.76

3.15

4

237

4.85

369

4.03

216

Seation
Magretic Feld Strength
Protocel

1494

[ R s N M e

147

=]

128

ot
DICOM Slice Thickness| mm)

ACR, T2
5

S0P Instance UID

1.3.12.2,1107.5.2.6.23452, 300000070201034052 34300001251

Slice Location

36,164

Echo Time

20

Renesition Time

2000

*angles dockwise from 12:00

Analysis Settings

n Plane Phass Ercoding Direction

CcoL

Slica § Spoks Width

Pixel Bandwidth

80

ReceiveloilName

ICNR. Inner Ring Slice 8

‘CNR. Middle Ring Slice &
'CNR. Owiter Ring Slice 8

Body
0

Device Serial Humber

23452

Software Version

symngo MR 2004A 4WAISA

0

Structuring Element Size {Slice 8)

Threshold Start Slice &

Threshold Stop Sice &

Preferances Profils

radisprofile

Tolerances Profile

RITSi=Group | RITSite | RITVat

1

Analysis Image

Tadia
Produced by Radia V7.00.000

Pagelof2 9/7/2026 9:19:08 pm

‘Hadia
Produced by Radia V7.00.000
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ACR MRI #11

RADIOLOGICAL IMAGING TECHNOLOSY, INC.

ACR Large MR Phantom - Slice 11

RACIOLOGICAL IMA GING TECHNCOLOGY, INC.

OVERALL RESULTS

(5 & o)PASS &

ALL TOLERANCES PASSING

ANALYSIS COMPLETE

Image Information

Filename

C\RIT\Deme Images|Radia Demo Images\ACR_MRI\Slice_11.dam

Institution

Rocky Mountain Open Scan-Goken

Station
netic Field Strength

MRC17485

14

ot
TCOM Slice Thickness| mm)

ACR, T2
5

S0P Instance UID

1.3.12.2,1107.5.2.6.23452, 30000007020 1034052 34300001 2 54

Slice Location

56,164

Echo Time

80

Renatition Time

2000

n Plane Phass Ercoding Direction

CoL

Pixel Bandwidth

80

ReceiveloilName

Body
0

23452

Software Version

symngo MR 2004A 4WAISA

1

Echa Train Length

1

Opergting Mode

Analysis Image

Spokes Detected - Slice 11

Number of Spokes Detected

Minimum Nominal Number of
pokes Detected

10

Paszs/Fail

10

Pass

Slice Difference

Slice Difference (mm)

ACR Minimum (mm)

ACR. Maximum (mm)

Pass-Fal

Contrast to Noise Ratios

Spoke Number
1

Angle (deg)”
28.00

CNR Middle
324

2

63,00

99.00

3

136.00

173.00

209.00

244.00

283.00

31800

345.00

TAngles dockwise from 12:00

Analysis Settings

Slica 11 Spoke Width

3

'CNIR. Inner Ring Slice 11

14

'ONR. Middle Ring Slice 11

37

A3

CNR Outer Ring Slice 11
Structuring Element Size {Slice 11

Threshold Start Slic

20

Threshold Stop Slice 11

Preferences Profile

35
radizprofile

Toler=nces Profile

R TSit=Group | FITSe | RITVedt

Slice Difference

Slice Difference (mm)

ACR Minimum (mm)

ACR Maximum (mm)

Pass-Fail

Tadia

Produced by Radia v7.00.000
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RIT JRAE HENME : Sequencer

neue(C One-Click” Analysis

REXRBAT © AT A REHE—T - BT EEERALE]RY DICOM R 51 T5e BaY i BT TAE 7

BHEIEE - HEIEMERREER - BH ROIIGEHES2E > FEFEIEN -

%1%k Sequencer : fEAE{LES MRI ~ CT ~ CBCT iz st fiin 751 -
— RunQueueC Workflow

CATPHAN

Materials
Resolution |

Coptras'g Fully-automated batch RunQueueC automatically
Un |form|ty analysis is performed generates reports

in a designated folder

by RunQ C.
y RunQueue and RITtrend ™ exports.




RIT Cerberus: ¥ iE—3 BELE Q1L

B RERIICE

MEREGUI (R = BETT - A TR B, S 1 FE FHERAS -

BB ERS ¢ R HARMES H 8% - SR E fqfhifRel PACS Y DICOM [ &2
HEI#AT ¢ BELEEAREZEL ACR MRI K Catphan CT {&ASHITESCECEHIE T -
RIRFEH © HEEALSRE R PDF/XLS #5158 RIT Trend &L

~

FULLY-AUTOMATED WITH ‘TC erb erus

. > M
4 '& % Cerl ble us dﬁtec!s % .
i ' files in the
reanarc; |:" D'fé‘gﬁ'é'fﬂf,, “scanned images” Cerberus automatically
ing. “scanned images” folder & performs generates reports
folder. the analysis ina desngnated folder
automatically. and RiTtrend“exports.

PROCESSES ARE AUTOMATIC, THC NEEDING TO OPEN RIT SOFTWARE
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Standardizing Diffusion-Weighted Imaging (DWI) & ADC Values

Phantom Construction & Tissue Mimics:
(ERRE i B A © N ELRE AR LIS el (PVP) B &%
M R ASSHER P EY K T HEAER - BE 30 mL &Kk
Fe 6 mbL FLAENR - BRI ESANR SRS T T TG #E1T 16°C
F 24°C AUiEHEREIEE(L (Z2RIEE - ARy ADC ([HEkE S EM%
) o

Clinical & Biomarker Applications:
EEPRELAEYIECCIER] © AR5 T 81 3.0 T fefib AV - A
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Automated Al-based quality pipeline for chest radiograph

[ DICOM Ingestion ]
¥
[ Metadata Filtering ] — (Reject Non-CXR or Invalid Views)
A
[ Geometric Validation ] — (Check Rotation & Clipping via Landmark CNNs)
¥
[ Image Quality Net ] —» (Assess Exposure, Blur, & Foreign Artifacts)

|

i |

¥ ¥

[ PASS: Send to PACS ] [ FAIL: Reject / Alert Technologist ]



> Eur Radiol. 2022 Nov;32(11):7680-7690. doi: 10.1007/500330-022-08771-x. Epub 2022 Apr 14.
Ste p_ by_Ste p Al Q u a | Ity P I pel I n e Automated quality assessment of chest radiographs
based on deep learning and linear regression cascade

algorithms

1. Ingestion & Metadata Filtering (DICOM Parsing)
Action: The pipeline automatically intercepts the raw image from the acquisition scanner.

Al Mechanism: Natural Language Processing (NLP) or rule-based models read the DICOM headers.
They verify that the body part is "CHEST" and filter the projection type (e.g., separating
Posteroanterior [PA] from Anteroposterior [AP]). Non-matching images are instantly routed away

from the main chest pipeline.

2. Geometric Validation (Anatomical Landmark Detection)
Action: Checks patient positioning, rotation, and whether any critical anatomy is cut off (clipping)
Al Mechanism: Regression-based Convolutional Neural Networks (CNNs) or segmentation models

like SAR-Net map key landmarks:
Rotation: Measures the pixel distances between the medial clavicle tips and the spinal

processes.
Clipping: Automatically traces the bounding box of the thorax. If the costophrenic angles
or lung apices touch the image boundaries, it flags the image for "anatomy

truncation”






Step-by-Step Al Quality Pipeline

3. Deep Learning Quality Assessment (Classification Network)
Action: Checks exposure faults (over/under-penetration), motion blur, and the presence of
foreign artifacts.
Al Mechanism: ResNet or EfficientNet backbones trained on thousands of multi-center,
expert-annotated datasets evaluate the image matrices:
Inspiration: Counts the visible ribs above the diaphragm line.
Penetration/Contrast: Analyzes histogram data alongside feature extraction
layers to check if the thoracic vertebrae are visible behind the heart.
Artifacts: Identifies foreign metallic or physical objects (e.g., jewelry, ECG leads,
external tubes) obscuring vital lung fields

Sin




Step-by-Step Al Quality Pipeline

4. Automated Gating & Feedback Action
Action: Generates a unified quality metadata profile and acts as a firewall

Outputs:
Pass: Image passes into PACS for immediate clinical evaluation.
Fail/Warn: The system generates a low-latency alert on the technologist's console,
providing precise reasons (e.g., "Warning: Left costophrenic angle clipped;
repeat scan recommended”)

Machine Learning Pipeline

Data Collection Model Training Deployment Maintenance

Automated Data Quality Gates for Al
v lb-J / A‘

Training Pipelines

<> ENME

G ”

Feature Engineering Evaluation Monitoring
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