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Select workflow

Objectives B

= Setting to work
Optical system calibration without radiation
- MV geometry calibration

- MLCHFvUJL—>g>DJ—4 - Reduced field diaphragm calibration
JO—0E## - Reduced field leaf calibration
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MLC Calibration
Workflows

f
""lllllllllll Illlllllllll"f.‘
‘1,

J 4
!
‘L
L

CTTTTT e
1 O Y VS DO OO

‘I
- v

2 | Focus where it matters




Topics covered

1. Calibration Overview
2. Optical Calibration
3. MV Geometry Calibration

4. Radiation Calibration
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Optical F+UJ L —>3> RadiationFF+ U J L —>3>
(Full Field) (Reduced Field)

Major Offset
Determination

_ MV Isocenter
Minor Offset Pixel Size

Determination Determination

Major Gain
Determination
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Terminology
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Terminology

Minor Offset

MV Isocenter

Pixel Size
Determination
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Terminology
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Terminology
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Workflows

Select workflow Unlth5 W NI A—AIC (i#?%’—%@-‘-FV y, j L—=3>
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i= Setting to work

= Optical system calibration without radiation
MV geometry calibration

- Reduced field diaphragm calibration

.. Reduced field leaf calibration

Minor Offset

Optical
System
Calibration

Reduced Field
Diaphragm
Calibration

Major Offset , Major Gain BR\IEeN=1=1aEN 6]

Reduced Field
Leaf
Calibration

MV Isocenter; Pixel Size
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Optical¥vUJL—>3>
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Mechanical diaphragm calibration
Camera tilt and skew calibration
Leaf trajectory calibration
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Resetting calibration data...
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Camera Setup
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Camera alignment in tolerance...

Camera set-up information

Y Tilt Rotation X Shift Y Shift

-0.17 0.06 -0.20 -0.31
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Adjusting brightness...
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MV Geometry v+ UJL—>3>
Pixel Size

MV GeometryF+UJ L —=3>(3.
mm / pixel T/ V25 —(TI%x2
SNBEPIDETIIL YA X EMV A
\Jt \/g _G) t"gt) L{ﬁ%@ﬁﬁ%ﬂ% Use this workflow to make sure that the MV detector panel is aligned correctly
EITDT—0IO0—LIED s

* Pixel tool and alignment tray

MV geometry calibration

45 minutes is necessary for this procedure

* MV alignment phantom and MV phantom interface assembly

ZDIEHR(E. EPIDZEERLUIZD 1 —
IWRHYALXDFrUTL—2 321, 3
IJ — j C‘:.Q/I/ 77 EAOD'TLE%__"RE@_ PH:EPI]::!:;?: MVIC to acquire images.
5 E&J(:Eg C‘:.tﬂ:% B. Set MVIC to iCom mode.

* PP5 indexing bar
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MV Geometry

Pixel Size

1. Put the PPS indexing bar in the
correct position on the table top.

2. Put the MV phantom interface
assembly on the PPS indexing bar.

3. Attach the pixel tool alignment
tray to the MV phantom interface
assembly.

4. Put the pixel tool on the pixel
alignment tray.

017771_001

- Angular
Pixel size ali t
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MV Geometry ¥+ UJL—>3>

Pixel Size
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MV Geometry ¥+ UJL—>3>

Pixel Size
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MV Geometry F¥vUJL—>3>
Pixel Size
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Y2 Pixel size ratios: Y2
U (X1-X2) = 0.%58 mm/pixel
V (Y2-Y1) = 0.2157 mm/pixel

Nominal pixel size ratio at isocenter:
0.2163 mm/pixel

A T S N\

Pixel size ratios:

V (Y2-Y1) = 0.2157 mm/pixel

x2
Nominal pixel size ratio at isocenter:
0.2163 mm/pixel
i Y1
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D20 Bs: (< | > =8 Bs ¢ 2}
% O 125% (< | (| [>]
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Library Image Acquired Image
Image Analysed
[ Accept Image ] [joect Image Qualily] [ Reject Pixel Tool
EPID image acquisition Automated image analysis
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MV Geometry v+ UJL—>3>

Pixel Size

25| Focus where it matters

Gantry O
Pixel size ratios:

U (X1-X2) = 0.2158 mm/pixel
V (Y2-Y1) = 0.2157 mm/pixel

Nominal pixel size ratio at isocenter:
0.2163 mm/pixel

Make sure that the displayed green
lines are on the edges of the
cutouts of the pixel tool.

Image analysis key:

Green line = position of the pixel
tool cutouts

Green cross = center of the pixel
tool

Gantry 180
Pixel size ratios:
U (X1-X2) = 0.2162 mm/pixel
V (Y2-Y1) = 0.2161 mm/pixel

Nominal pixel size ratio at isocenter:
0.2163 mm/pixel

Make sure that the displayed green
lines are on the edges of the
cutouts of the pixel tool.

Image analysis key:

Green line = position of the pixel
tool cutouts

Gna'en cross = center of the pixel
too
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MV Geometry v+ UJL—>3>

Pixel Size
The pixel size results are within the 2% tolerance.

Measured U Pixel Measured V Pixel
BeamiName Size (mm/pixel) Size (mm/pixel)
Pixel Size 0 Deg 0.2158 0.2157
Pixel Size 180 Deg 0.2162 0.2161

Combined pixel size at isocenter: 0.2160 mm/pixel
Nominal pixel size at isocenter: 0.2163 mm/pixel

faR(C (., EfRESEREEOmM S DDITOMENRRSND
fHAEOEIEEOTILE 1 X(30.2160T. AHRETILET 1 X(30.2163&£7383

0.2158 + 0.2157 + 0.2162 + 0.2161

4
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MV Geometry F+UJL—>3>

Angular Alignment
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Current Panel Calculated Panel
Angle (degrees) Angle (degrees)
0.10 011

Image analysis key:

Green lines = detected edges of the
leaves in the image

Yellow box = detected edges of the
region of interest

Quality (ESREEEERRARERARARE]
Library Image
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MV Geometry ¥+ UJL—>3>

U Pixel (IEC X)
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MV Geometry ¥+ UJL—>3>
U Pixel (IEC X)
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MV Geometry F¥vUJL—>3> éé ’ ; J!

U Pixel (IEC X)
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MV Geometry F+UJL—>3>

U Pixel (IEC X)
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MV Geometry F+UJL—>3>
U Pixel (IEC X)

The resuits are within the 4.63 pixel tolerance.

Gantry Angle Calculated Y2
(degrees) U Pixel
505.98

240 505.7

STEESnNzUEO=IVEMNL > 2 50535
DUAEC E(ICRRSN. FHEED 330 505.02
STEENS % <

Z NS DfE(EMachine Geometry i i
J7A1IVICIRTFEEIND e s

Mean U Pixel U Pixel U Pixel U Pixel

B 50741 50497 2.44 o -
Llow B Bew < | B

Image analysis key:
Yellow line = U pixel at gantry angle
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MV Geometry ¥+ UJL—>3>

U Pixel (IEC X)

34 | Focus where it matters

Description Parameter Unit | Valuel
Source axis distance (SAD) sys_sad mm 1435
Source detector distance (SDD) sys_sdd mm 2653.15
Source collimator distance leaves (SMCD) to center of leaves sys_smcdl mm 356.8
Source collimator distance diaphragms (SMCD) to center of diaphragms  [sys_scmdd mm 442.5
Thickness of leaves mlc_tleaf mm 90
Thickness of diaphragms mlc_tdiaphragm mm 77
Number of MLC leaf pairs mlc_nleaves NONE (80
Maximum field size at iso sys_fieldwidth mm 571.704
Coil gap width fgu_gapwidth mm 146.1
Coil gap to isocenter distance fgu_igd mm 630.6
Imager width/height x/y im_dim mm 409.6
Image panel resolution read out U/V im_npix pixels
Isocentre pixel U/V 0 degrees im_isopix_0.0 pixel
Isocentre pixel U/V 30 degrees im_isopix_30.0 pixel
Isocentre pixel U/V 60 degrees im_isopix_60.0 pixel
Isocentre pixel U/V 90 degrees im_isopix_90.0 pixel
Isocentre pixel U/V 120 degrees im_isopix_120.0 pixel
Isocentre pixel U/V 150 degrees im_isopix_150.0 pixel
Isocentre pixel U/V 180 degrees im_isopix_180.0 pixel
Isocentre pixel U/V 210 degrees im_isopix_210.0 pixel
Isocentre pixel U/V 240 degrees im_isopix_240.0 pixel
Isocentre pixel U/V 270 degrees im_isopix_270.0 pixel
Isocentre pixel U/V 300 degrees im_isopix_300.0 pixel
Isocentre pixel U/V 330 degrees im_isopix_330.0 pixel
Mean U/V im_isopix_mean pixel
Panel rotation (CCW) im_rot_deg degrees |-

© 2019 Elekta all rights reserved. Confidential and proprietary information.
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MV Geometry ¥+ UJL—>3>
V Pixel (IEC V)
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MV Geometry ¥vUJL—33>
V Pixel (IEC Y)

X1

x2 X1 x2
Y1 Y1
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Library Image Acquired Image 1/24
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MV Geometry F v U L —> 3 2

. Combined pixel size: 0.2160 mm/pixel
V Pixel (IEC Y) The pixel size was calibrated on 04/19/2018 at 11:52:25
The results are within the 4.63 pixel tolerance. Calculated panol angh: 0.1 609'0“
Diaphragm Images
Ga 1 Calculated Ra Y2 v i all
(3:; ::g e «\l, c;i:al ne ngze Calculated U and V pixel results for all gantry angles
20 2::::: i:g Gantry Angle Current  Calculated Cun.ent Calcu{lated
270 651.41 337 (degree) U Pixel U Pixel V Pixel V Pixel
300 651.06 3.24 506.24 506.25 651.67 652.05
330 650.77 3.04 240 505.83 505.98 651.86 651.87
4 o | 2 270 50545  505.62 651.48  651.43
30 650.97 2.92 - ~ . -
60 650.87 310 i 2 300 504.87 505.24 650.93 651.07
19;’0 ::‘-ig ;:; 330 504.95 505.29 650.93 650.79
1. h
150 652.01 3.58 0 505.74 505.83 650.75 650.86
180 651.80 3.55 30 506.41 506.48 650.74 650.98
60 506.97 507.02 650.95 650.88
7 90 507.29 507.18 651.16 651.24
Calculated  Maxi Mini Ra
Sl e e 120 S07.92 50769 65146 65149
652.03 650.77 1.26 S TE . 150 507.59 507.47 651.96 652.02
o — = 180 506.90 506.81 651.97 651.81
Blow B v < | > by
Image analysis key:
Red line = edge of diaphragm Calculated mean U and V pixel results
Yellow line = V pixel at gantry angle
Groen croes = Intorsection point Current Mean  Calculated  Current Mean  Calculated

U Pixel Mean U Pixel V Pixel Mean V Pixel

VESIT ) LOSEBRAER SN, RCEHERHNEREINSD | 50535 TR 651.32 651.37
38 | Focus where it matters @ Elekt0

© 2019 Elekta all rights reserved. Confidential and proprietary information.



MV Geometry F+UJL—>3>

V Pixel (IEC Y)

X 9> TF)FT—4

Description Parameter Unit Valuel | Value2 | Defaultsl | Defaults2 | Locked
Source axis distance (SAD) sys_sad mm 1435 1435 1
Source detector distance (SDD) sys_sdd mm 2653.15 2653.15 0
Source collimator distance leaves (SMCD) to center of leaves sys_smcdl mm 356.8 356.8 1
Source collimator distance diaphragms (SMCD) to center of diaphragms sys_scmdd mm 442.5 442.5 1
Thickness of leaves mlc_tleaf mm 90 90 1
Thickness of diaphragms mlc_tdiaphragm mm 77 77 1
Number of MLC leaf pairs mlc_nleaves NONE 80 80 1
Maximum field size at iso sys_fieldwidth mm 571.704 220 571.704 220 1
Coil gap width fgu_gapwidth mm 146.1 146.1 1
Coil gap to isocenter distance fgu_igd mm 630.6 630.6 1
Imager width/height x/y im_dim mm 409.6 409.6 409.6 409.6 1
Image panel resolution read out U/V im_npix pixels 1024 11024 024 1024 1
Isocentre pixel U/V 0 degrees im_isopix_0.0 pixel 521.93 | [370.691 [|412 375 0
Isocentre pixel U/V 30 degrees im_isopix_30.0 pixel 520.981] [370.881 |412 375 0
Isocentre pixel U/V 60 degrees im_isopix_60.0 pixel 520.356] [370.645 |412 375 0
Isocentre pixel U/V 90 degrees im_isopix_90.0 pixel 520.709] [370.345 412 375 0
Isocentre pixel U/V 120 degrees im_isopix_120.0 pixel 520.397] [370.134 |412 375 0
Isocentre pixel U/V 150 degrees im_isopix_150.0 pixel 519.684) [370.139 |412 375 0
Isocentre pixel U/V 180 degrees im_isopix_180.0 pixel 521.202} [370.237 |412 375 0
Isocentre pixel U/V 210 degrees im_isopix_210.0 pixel 522.412] 370.407 |412 375 0
Isocentre pixel U/V 240 degrees im_isopix_240.0 pixel 522.468] [370.783 |412 375 0
Isocentre pixel U/V 270 degrees im_isopix_270.0 pixel 522.606] [370.693 |412 375 0
Isocentre pixel U/V 300 degrees im_isopix_300.0 pixel 523.125] [370.961 |412 375 0
Isocentre pixel U/V 330 degrees im_isopix_330.0 pixel 522.922) [370.927 |412 375 0
Mean U/V im_isopix_mean pixel 521.566] [370.57 12 375 0
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Radiation ¥v UJ L —>3>

Reduced field diaphragm calibration

3 minutes is necessary for this procedure, or add 12 minutes if pixel size activity is required

: O):F _\7 IJ j\ l/ L > E > (j:\ IJ o 7 Radiation calibration of the diaphragms using the reduced field of the on-gantry EPID
BLUFAT IS LDAS Y —AT
Y hETA 2 EHUG T DITHICET
=Nd
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Radiation ¥vUJ L —>3>

Full Irradiation Field Size @
Isocenter

Imaging Area @
isocenter

22 cm

<€ >

57.4 cm
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Radiation ¥+ UJL—>3>
Diaphragm Workflow
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Radiation ¥+ UJL—>3>
Diaphragm Workflow

Reading the current calibration.

Displaying the diaphragm
calibration resulis.

Applying the new calibration.

The new calibration is applied.

KRN BDEIC (S,
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Diaphragm Results
Diaphraam Measured Measured Delta Delta Offsets RMS Residual Max. Residual Min. Residual
phrag Gains Offsets (mm) Gains {mm] Error {mmj Error Error
- x1 L 1.0136 0.0002 0.1514 0.0356 0.0503 0.0254
X2 0.0043 1.5234 0.0009 0.123 0.0676 0.0483 0.0956
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Leaf Workflow
J—JDFvrUJL—3 3
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Leaf Pair Leaf Pair Center
Number Position {mm)

>iE T<Ul ——

I/_ ~ ~ (—1§ 33 54.1605
3 _lc 34 47.0065
32.6841

éﬂj‘: | ) — j-U' 37 25.5576

38 18.4603

40 4.1519

41 2.9170
42 9.9126
43 17.0491

(Z. Y1EY200H = =

48 52.7652
49 59.9432
50 67.1518
51 -74.3409
52 $81.5300
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Leaf Workflow
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Leaf
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229 |
Y2:30
YZ2:31
Y2:32
Y2:33
Y2:34
Y2:35

Y2:37
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Y2:48
Y2:49
Y2:50
YZ2:31
Y2:52
¥1:29
Y1:30
Y1:31
Y1:32
Y1:33
Y1:34

Radiation Edge
Position (mmj)
40,7344
40.5366
40.6250
409779
40.7522
40,6951
40.5698
40.8781
409316
40.9007
40.3750
40.8941
40.0992
40,6244
40.6740
40,7736
40.6474
41.0299
40.6261
40.4789
40.7091
41.2348
40.7623
40.8730
-19.4244
-18.7959
-19.3916
-19.2199
-19.4634
-18.9262

Position
Error {mmy)

{1.6344
0.5366
10.7250
07779
1.7522
0.8951
0.6698
0.7781
0.7316
.6007
0.3750
0.7941
0.0008
0.7244
0.7740
0.9736
0.5474
-1.0299
0.7261
4.5789
0.7091
-1.2348
0.8623
0.9750
1.8756
-1.2041
{.9084
0.9801
{.8366
0.9738
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Radiation ¥+ UJL—>3>
Leaf Workflow

Reading the current calibration.
Displaying the leaf calibration resulis.
Applying the new calibration.

The new calibration is applied.

Leaf Gain Offset HEI_l;a Delta Offset Max. Residual Min. Residual RMS Residual
Bank {mmj Gain {mmj Error immj) Error {(mmy} Error (mmy}
Y1 0.0044  D.8269 0.0026 0.0981 0.0029 0.0057 0.0040
Y2 0.0040 09141 0.0031 0.1781 0.0019 pﬁ:? 0.0037 0.0026

U—DJDWEREY A7 IS LDEREBABRODTRRICIED, L. U= &T1>/
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Radiation ¥+ UJL—>3>
Leaf Workflow
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