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Who We Are

» CyberQual

o @orizia, Italy
> Delivers quality control
services

> Develops products for
Quality Control
» Strongly Related with
Leeds Test Objects
o Distributor in ltaly

> Software developer
partner




Auto-Scoring Software

AUTOPIA

Automatic Phantom Image Analysis




AutoPIlA Benefits

v

Easy to use
> Scoring is fully automatic

Image Quality Indices are unquestionable
> Objective

o Standard

o Reproducible

> Verifiable

Better results with less effort

> More sensitive and precise

> Not influenced by intra- and inter- reader variability
> Cost effective

Complete and open tool

o Control charts

> Fast detection of out of control values

> Export of image quality indices to Excel

v

v
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Standard Windows Application

§
@ AutoPa - CyberQual EER

File Edit Acticns View Help

# Close-up O] Measures | ] DICOM

im 4 Opens an Image

.LL] Graphs

T Messages




Open an Image

€8 AutoPIA - CyberQual [ e

File

7] Mavigation s~ Close-up O Measures | [ DICOM

[ 055 03_Nov_2011.dcm Code Name Value

00181150  Exposure Time 1200
IYS e the Im dge 00181151 X-ray Tube Current 62
; : 74

00181152 Exposure

00181153 Exposurein uls 74500

00181160  Filter Type STRIP

00181164 Imager Pixel Spacing 0.0940909090200100 _
1 m P

Il Graphs

Select a detail to visualise the associated graphs

[ Meszages

Time Message

i INFO 115212 The image inside file 055_03_MNov_2011.dcm has been loaded




Analyze The Image

€ AutoPIA - CyberQua [ ———

File Edit Actions View Help

TR =

[ | Mavigaticn +~ Close-up 5 Measures| 5 DICOM

4 [ 055_03_Mov_2011.dcm

| %; Perpendicular HCR |

o

TOR MAS (TOR MAS)

Mame Value UoM

Sub-details

e Value UocM
it off 438 Ip/rmm
zquency at MTF50% 1,99 Ip/mm
Frequency at MTF 20% 3,04 Ip/mm
Frequency at MTF 5% 4,10 Ip/rmm
3 : 5.6mm circular details Visible 7 2
4, 5.6mm 29 | " 0.5mm circular details  Visible 7
‘R 5.6mm #10 | N. ,' 0.25mm circular details Visible 7

Uniform step wedge 50% rel contrast 0,414

A
W”HH“ ' - 100% rel contrast 0,012
| |.|H . Micro-particle step wedge  52-3 ratic 2814
.

M2-3 ratic 6,764
F2-3 ratic 15,962

. 4& 0.5mm circular details
> 4{ 0.25mm circular details
F] ﬁ Uniform step wedge

‘bh Step 1

‘bﬁ Step 2

‘ﬁ; Step 3

%ﬁ Step 4

%ﬁ Step 5

% Step 6

4&& Step 7

GR Step 8

4&?@ Step @

%, Step 10

. Bs Mirra-narticle chan wedne

HoH B R W B R

_jJ Graphs

Mo graphs available for the selected detail




Visualize Image Quality Indices

-
€53 AutoPIA - CyberQua
File Edit Actions View Help

-

e “
TR = A
[5 | Navigation
4 [ 055_03_Nov_2011.dcm
4 % TOR MAS

& o = 0
“gy 5.6mm 22
% 56mm £3
%, 56mm #4
%, 5.6mm 5
%, 5.6mm #6
| % 56mm =7
% 56mm £8
%, 56mm £9
%, 5.6mm #£10
%, 5.6mm #11
% 56mm 12
‘k; 0.5mm circular details
%% 0.25mm circular details
4 %; Uniform step wedge
ébﬁ Step 1
%ﬁ Step 2
‘b@ Step 3
‘b«\ Step 4
‘R Step 5
éb% Step &
%ﬁ Step 7
%Q Step 8
‘b«\ Step 9
%, Step 10
%; Micro-particle step wedge

Legend

Close-up

1 Measures| O DICOM

Perpendicular HCR (High contrast resolution grid)

MName Value UoM
Cut off 438 Ip/mm
Frequency at MTF50% 1,99  Ip/mm
: Frequency at MTF20% 304  Ip/mm
ull‘mmﬂ Frequency at MTF5% 410  Ip/mm
—control Values :
Bar pattern 2 1,12 82,19
Bar pattern3 1,25 7761 3
Bar pattern4 1,40 7179
Bar pattern 5 1,60 6514
Bar pattern& 1,80 56,58
Bar pattern7 2,00 4947
Bar pattern 8 2,24 40,88
Bar pattern3 2,50 33,88 i
1] Graphs

ROI
Detail

jLe]|
Cut off

[Modulation Transfer Function (MTF) with antialiasing v]

Modulation Transfer Function (MTF)

with antialiasing

u
=75 a
S
- |
T 50 .
3 .
o .
g 25
—ill
0
1,0 1,5 2,0 25 4,0

Spatial frequency




Understand out-of-control Values

File Edit Actions View Help

o B2 | &
VRS N2
| Navigalionl ' Close-up £ Measures| £ DICOM
4 H0 055_03_Mov_2011.dcm 5.6mm circular details (Low contrast 5.6 mm group)
4 gy TORMAS N Atokornlaliond
> ‘ﬁ Perpendicular HCR .aﬁe el s
a % 5.6mm circular details Visible 7 =
|: 26mm #2 e Sub-details
P Detail Mominal contrast  CMR  Visibility
ﬁ 5.6rmm £5 56mm#l 830 5487 Yes
ﬁ 5 6mm 26 S56mm=2 560 3522 Yes
ﬁ 5.5mm £7 56mm#3 390 2928 Yes
‘k 5.6mm 28 TG Yes
% 56mm o the Cause [[zB®
4. 56mm 210 725 Yes
G, 56mm 211 SEmm e 100 0606 Ves
%, 56mm #12 56mm#8 0,70 0469 MNo
> ﬁ 0.5mm circular details S.6mmES 0,50 0313 No
s B 0.;5mm circular details 5.6mm 210 0,35 0224 MNo
4 ﬁ Uniform step wedge S56mm #1025 0090 Mo
W, step1 56mm#12 015 0089 Mo
ﬁ Step 2
‘ﬁ Step 3 X
ﬁ Step 4 LI-'I Graphsl
Step 5 = H
2; Stesﬁ CNR against Nominal Contrast
%, Step7 2 -
w2
ﬁ Step 8 [
G, Stepd _E 4 e
%, Step10 F —
> %, Micro-particle step wedge é 3 .
1
@ 2 g
Legend = "
c1
ROI Q1 3 ="
- I o e
Visible detail  Visible 0 1 2 3 4 5 6 7 8
Hominal contrast




Drill-down to the Cause

File Edit Actions View Help

w8 %

| Navigation

4 [ 055 03 Mov 2011.decm
4 S TORMAS

[+ ﬁ Perpendicular HCR
I 4 % S.6mm circular details

%, 5.6mm £1

|, 5.6mm £2 |

%, 5.6mm £3

%, 5.6mm 24

%, 5.6mm 5

%, 56mm 26

% 5.6mm =7

%, 5.6mm #8

%, 56mm =9

% 5.6mm #10

%, 5.6mm =11

%, 5.6mm 212
[ ﬁ 0.5mrm circular details
> %l 0.25mm circular details
4 ﬁ Uniform step wedge

ﬁ Stepl
e

[T |

#' Close-up

O Measuresl O DICCIM|

5.6mm #2 (Low contrast 5.6mm detail)

Value Uoh

352 # @  [3,550-4,400]




Show ROls

File Edit Actions View Help

N
W %S
E] Navigationl # Close-up ] Measurﬁ‘ O DICGM|

| 055_03_Mowv_2011.dcm
4 TOR MAS
ﬁ Perpendicular HCR
% S6mm circular details
% 56mm 21
By 5.6mm 22
%, 5.6mm 23
% 5.6mm #4
% 56mm 25
%, 56mm 26
%, 56mm 27
%, 56mm 28
% 56mm =9
%, 5.6mm #10
%, 5.6mm #11
% 5.6mm #12
ﬁ 0.5mm circular details
%5 0.25mm circular details
ﬁ Uniform step wedge

ﬁ Step 1
A oA

S.6mm F2 (Low contrast 5.6mm detail)

Mame Yalue UcM
Maominal contrast 5,60 %

[ CNR | 3522 # o [3,550-4,400]
Visibility Yes




Check Insights On The Web

(3 Contrast-to-Noise Ratio - % % Y

&« C' [} autopia.cyberqual.it/index.php/Contrast-to-Noise_Ratio
i App Google (] CyberQual (] Development (] Images [ Utile (] Personal [ AutoPIA13.X [ AutoPIA-14.X B Small issues of Life a...

page

Contrast-to-Noise Ratio

o — gl
=1

CNR =

where:

= pp: mean pixel value of the detail ROI

= pg: mean pixel value of the background ROl

navigation » og: standard deviation of pixel values of the background ROl

= Main page
m Recent changes
= Random page

links
u CyberQual
m Leeds Test Objects

tocloax
= ‘What links here
m Related changes
m Special pages
= Printable version
= Permanent link

Bl Detail
Background




Show ROls

File Edit Actions View Help

= 1=
2 o[

] Navigation - Close-upl ] Measurﬁ‘ O DICGM|

|mm| 055_03_Mov_2011.dem Samm #2 (Low contrast 56mm detail)
4 TOR MAS :
Yalue UoM

%, Perpendicular HCR Sto re I mage Qual |ty Ind ICES sntrast 560 %

% 5.6mm circular details
ﬁ 5.6mm £1 [ A | 3522 # o [3,550-4,400]

By 5.6mm 22 Visibility Yes

%, 5.6mm #10

%, 5.6mm #11

% 5.6mm #12
ﬁ 0.5mm circular details
%5 0.25mm circular details
ﬁ Uniform step wedge

ﬁ Step 1
A oA




Store Image Quality Indices

[57] Navigation

B 055 03_Nov_2011.dem
4 TORMAS
% Perpendicular HCR
'h Sbrmm circular detai
% 56mm =1
A& 56mm =2
% 56mm =3
% 56mm =4
% 5.6mm =5
% 56mm =6
% 56mm =T
% 56mm =8
*L 5.6mm =9
% 56mm =10
%, 56mm =11
% 56mm =12
%\ 0.5mm circular detai
45 0.25mm circular detd
‘h Uniform step wedge
% Stepl
% Step2
% Step3
% Stepd
% StepS
% Stepb
%, Step7
%, Step8

Store image 055_03_MNov_2011.dcm
G} Check the information used for storing results into the database

Date giovedi [E novembre 2011 [G~ Time 08:28:45 =

Motes

Equipment

Serial NE020627225 + Station name GE-AWS

Manufacturer GE MEDICAL SYSTEMS

Location Room 101

[ Measures ] DICOM

5.6mm =2 (Low contrast 5.6mm detail)

~

Qperator -

Model name  Sencgraphe Essential VERSION AD5_53.10.1

a

[3,550-4,400]

-

|etail

ok Cancel |

% Step9
r, Step




Show Control Charts

-
€3 AutoPIA - CyberQual
Y e
File Edit Model View Help
(o]
E Navigatiﬂnl @ Control Chart
4 5 Oncological Institute CNR
4 % GE-AWS (GE MEDICAL 5YSTEMS-5eno
4 |-m CNR 4,4
Fi % Low contrast 5.6mm detail
% 56mm #1 43
|g S5Amm #2 | - »
% 56mm £3 M\
. . 4r2 | n I !
[+ ﬁ High contrast 0.5mm detail w -. \ » |
» %, High contrast 0.25mm detail | . Jd m
4,1 [=h \ N A
> I pec IV AR A |
.. | i ! i ! | | 1
[ -7 Visible " A N
4,0 L] |I 7 | — -
=~ Rel contrast g \ | | [ 1w
4 |- Ratio = e Y\ .
%, 523 3,9 Y -y N
G, M2-3 "' e v L
| (] [ A
3,8 [T AR A | SR |
%, F2-3 A I AR
| Cut off | | O S I B N i
- Frequency at MTF 50% 3.7 | [V
- Frequency at MTF 20% . " : i |
| Frequency at MTF 5% 3,6 !
]
3,5
gen-2011 mar-2011 mag-2011 lug-2011 set-2011 nov-2011
4 T P Time




Supported Phantoms

» Radiography » Dental ‘@,\
> TOR CDR > CBCT-161
> PIX-13 » Mammography
» Fluoroscopy > TOR MAS
> TOR 18FG > TOR MAX
» Threshold Contrast > TOR MAM
> TO 20 > DMAM2
> TO 16 > DMAM2 Gold
> TO 12 > PIXMAM 250D

0]

PIX MAM 300x240

> TO 10




Sell AutoPIA

» Order AutoPIA to Leeds Test Objects

» Receive a USB flash drive with
° |nstaller (standard)
° |nstructions (on PDF)
° License file

a
» Receive 30% discount on list price

» Send USB flash drive to customer
» Customer installs AutoPIA and the license
° On all PCs they want

» Customer uses AutoPIA
> Plugging the USB flash drive into the PC
> Only the serial is used to check the license




AutoPIA Cloud Edition

» AutoPIA is installed on a cloud
» It is delivered as a service

» AutoPIA acts as a centralized quality control centre
> Performing analysis on uploaded images
> Storing images and image quality parameters
> Checking equipment state using a set of rules
- Stability
* Qutliers
* Trend

» For companies delivering quality control services




Implement Level A Tests

» Companies delivering QC service
> Buys the service for equipments/phantoms
> Register the equipments/phantoms of their customers

» Technicians on customers side
o Perform exposure
o Upload the image
o Get immediate feedback

» Experts of QC companies
> Get email with information about equipment state
o Eventually investigate further
 Descriptive information
* Image quality indices
 Control charts
> Eventually download the image for custom analysis




Increased Value of Service

» Companies providing QC service

o Offers a continuous quality control activity

> Allows frequent quality controls (even daily)

> Allows quality controls with complex phantoms
» Low risk

° |nvestment is split over time

> |nvestment grows with the business

> The service can be stop at any time

» Low costs of management
o> No infrastructure

> No installation
> No maintenance




Customer Login

[ AutoPIA - by CyberQual =

<« C | [Y autopia.screeningveneto.it/autopia/index.zu
[ E Google [ CyberQual (] Java [ Imagel (] Utils [ Personal E AutePIA - by Cyber.. i 1l Costo e d Consigli ...

AutoPlA - Sign in
Username andrea

FPassword  ssssssses

Ni
1]}




Customers Upload Images

[ AutoPIA - by CyberQual = § Y

= C [ autopia.screeningveneto.it/autopia/home.zu

Google [ CyberQual ([ Java (] Imagel (] Utils (] Personal [#] AutoPIA - by Cyber.. - 1l Costo e4 Consigli ...

AuTtoPIA

Analyze Show + Manage - Welcomes, Andrea Ballaminut Sign out

Medical center  CyberCual |E| Equipment | Mammao 1 EI Phantom | TOR MAS |Z|

Selectthe image file to analyze

Progress 0 % Llpload file

@ 2010-2013 CyberQual s rl.




Customers Get Feedback

Who Is x 1 [7 AutoPIA - by CyberQual % [#] AutoPIA - by CyberQual

&« C | [ localhost:8080/autopia/home.zu
E) Google [ CyberQual

AuToPIA

%
m

Analizza Visualizza * Gestizci EBenvenuto, Andres Ballaminut Esci
Centro Medico | Marzana (ULSS 20) |E| Apparecchiatura | Hologic Selenia Dimensions |Z| Oggetto ditest | TOR MAS E|
Seleziona il file da analizzare 20130325_124712.dcm Scegli
Avanzamento 100 % Completato

@D Gli indici di qualita dellimmagine sono conformi con quelli della baseline

Continua ad effettuare i controlli di gualita con la frequenza standard

©® 2010-2013 CyberGual s.r.l.




Overview Of All Equipments

[ AutoPLA - by CyberQual %

by
n

€« C [ autopia.screeningveneto.it/autopia/home.zu
Google [ CyberQual (T Java [[J Image) [ Utils [T Personal @ AutoPIA - by Cyber... g5 Il Costo e4 Consigli .. {_ DOWNLOADS - Ove...

AuToPIA

Analyze Show « Manage « Welcoms, Andres Ballaminut  Sign out
SUMMARY
Medical center Equipment Phantom Status Last
Adria (ULSS 19) Hologic Selenia TOR MAS [ ® ] Thu - 27 Jun 2013 - 08:13:03
Belluno (ULSS 1) IME Giotto Image TOR MAS [ »®] Mon - 01 Jul 2013 - 08:33:44
Bussolengo U.M. (ULSS 22) GE Senographe DS TOR MAS m- Mon - 10 Jun 2013 - 08:02:52
Castelfranco Veneto (ULSS 8) Hologic Selenia Dimensions TOR MAS [ o®] Sat-29 Jun 2013 - 12:56:50
Cittadella (ULSS 15) Siemens Inspiration TOR MAS m Mon - 24 Jun 2013 - 12:15:32
Conegliano (ULSS 7) Sectra Microdose TOR MAS [ ® ] Wed - 26 Jun 2013 - 13:13:57
Dolo U.M. (ULSS 13) Konica Instrumentarium CR TOR MAS &0 Mon - 20 May 2013 - 08:23:53
Este (ULSS 17) IMS Giotto Image TOR MAS &0 Mon - 01 Jul 2013 - 08:29:06
Feltre (ULSS 2) Hologic Selenia TOR MAS [ o] Thu - 27 Jun 2013 -13:15:13
Marostica (ULSS 3) Hologic Selenia Dimensions TOR MAS m Fri-28 Jun 2013 -08:01:46
Marzana (ULSS 20) GE Senographe DS TOR MAS m- Mon - 01 Jul 2013 - 13.38:54
Marzana (ULSS 20) Hologic Selenia Dimensions TOR MAS [ o®] Mon - 01 Jul 2013 - 13:34:39

® 2010-2013 CyberQual s rl.




Details of a Single Equipment

[ AutePIA - by CyberQual

<« ' [ autopia.screeningveneto.it/autopia/home.zu ‘”:E’ =

[ Google [ CyberQual (] Java [ Imagel (7 Utils [ Personal [&] AutoPlA - by Cyber.. [ Il Costo e4 Consigli... (_ DOWNLOADS - Ove..

AuToPIA

Analyze Show = Manage - Welcome, Andres Ballaminut Sign out

Medical center | Treviso (ULSS 93) E| Equipment | IMS Giotta Image E Phantom | TOR MAS E

Type Date Created on Wed- 26 Jun 2013 -12:28:51

Study 27 Jun 2013124313

Phantom TOR MAS

Status n Under surveillance  Increase quality controls to once a day

Study 26 Jun 2013 12:28:51

Study 20 Jun 2013 15:12:04
Baseline checks Image checks
Study 19 Jun 2013 12:46:40
Message Subject Value Constraint

Study 12 Jun 2013 12:53.38

' Image quality index CMNR of 3,049 More than 4/5 outside [3.871 + 4.250]
different than baseline 5.6mm #1 ’ ([u-1.00 = pu+1.00])

Study 05 Jun 2013 18:10:58
Study 29 May 2013 15:41:53
Study 22 May 2013 13:30:54

Study 15 May 2013 14:46:59

sgaoaecece
X B B B B X % ) X ¥ ¢

Study 08 May 2013 12:02:13

[1-10/43]

© 2010-2013 CyberQual




Image Quality Indices

[ AutoPIA - by CyberQual = % Y
- & [ autopiascreeningveneto.it/autopia/home.zu Z':? =

[ Google [ CyberQual (] Java [ Image) (T Utils [T Personal [&] AutoPIA - by Cyber.. o I Costo e4 Consigli.. {_ DOWNLOADS - Ove..

AuToPIA

Anatyze Show + Manage - Welcoms, Andres Ballaminut Sign out

Medical center | Treviso (ULSS 9) [+] Equipment|IMS Giatto Image [+] Phantom |[TORMAS [+]

Type Date Created on Wed - 26 Jun 2013 - 12:28:51

Study 27 Jun 2013
124313
Study 26 Jun 2013
122871
Analysis

Phantom TOR MAS

Operator

File RAW_TORMAS 26-06-2013_TORMAS 26-06-2012 | * Download ] [ Ql csv ]

Study 20 Jun 2013
151204
Study 19 Jun 2013
12 4R-40
Study 12 Jun 2013
125338
Study 05 Jun 2013
181058
Study 29 May 2013
15:41°53
Study 22 May 2013
133054
Study 15 May 2013
14'4R°R9

Quality index Detail Value UolM
MTF Area Perpendicular HCR 424 52 % Ip/mm
CNR 5.6mm #1 3.95 #
DCC 0.5mm #1 #
DCC 0.25mm #1

Rel contrast Step 3

Rel contrast Step 8

8goaace 88
XX XXX X

Ratio 52-3

[1-10744] Ratio




Control Charts

[,

[ AutoPI& - by CyberQual  x % %

~J

&« C' [} autopia.screeningveneto.it/autopia/home.zu )
Google [ CyberQual (7 Java [ Imagel [ Utils [ Personal @ AutoPIA - by Cyber... i Il Costo e 4 Consigli ... »

AuTtoPIA

Welcome, Andres Eallaminut Sign out

X

Analyze Show = HManage -

Medical center | Castelfranco Veneto (ULSS &) |Z| Equipment | Hologic Selenia Dimensions |Z| Phantom | TOR MAS |Z|
RITENVRLEECNR of 5. 6mm #1 -

Beta version. This is notthe final version ofthe graphs module. Many improvements are currently under development.

27 1 -0 - . & o~ .

2.25 1

1.8 4

1.35 1
@® cNR of 5.6mm 21
0.9 4

0.45 |

01 2 3 4587 8 9 1011213141516 17 181920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 38 37 38

@ 2010-2013 CyberCual s.rl.




Succesful Stories

» CyberQual

> 35 equipments

» Oncological Institute of Veneto
o 27 equipments (over 24 locations)

» Company in Belgium
> 35 equipments




Thank You

email
andrea.ballaminut@cyberqual.it

Web sites
http://www.cyberqual.it
http://autopia.cyberqual.it
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