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Agenda

» Calibrations
» Phantoms

» Some characteristics
e Display calibration result On-line & Off-line
e Once for all when positioning phantom

» Each calibration
e Purpose

e Phantom

e Key process

e Calibration result

> Notice



Calibrations

1. Grid Voltage Initialization
2. Rotor Balancing

3. Filament Pre-adjustment
4. Tube Seasoning

5. Filament Calibration

6. A-Plane Preadjustment

7. Tube Mechanical Alignment
8. A-Plane Calibration

9. SFS Calibration

10. DFS Calibration

11. Nonlinearity Calibration

12. Crosstalk Calibration

13. Beam Hardening Calibration
14. HCOR Calibration

. Laser Marker Calibration
. Air Calibration

Neusoft
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Phantoms

Two-layer step phantom Combination phantom
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Some characteristics - Display calibration result On-line & Off-line
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Some characteristics - once for all when positioning phantom

e After the first time to position a phantom successfully, software will
record the current horizontal position and vertical position.

e Later, when positioning the phantom again, the couch will go to the
recorded position automatically.

e The user only need to confirm the phantom’s exact position.

Crosstalk Calibration

{\l) Click Auta Phantam to set phantom position automatically,

If don't use Auto Phantom, follow the instruction:

L.Muount the combination water phantom and plumb up the phantam with radial plane.
2 Move the Patient Table to vertical position; 420mrm,

3.%et laser marker's beam on the center of 7 inch phantom,

[ote; Do not move the Patient Table or tilt the Gantry during calibration procedure,
Click "Manual Phantam” to continue the process.

Manual Phantam
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Grid Voltage Initialization

e Purpose: Input the initial value of grid voltage
e Phantom: None
e Key process: Next page
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Grid Voltage Initialization

DlgType LoadGridV¥oltage

\i‘) Mate:

Please input the information of the Tube and GridYoltages.
Click"Confirm" to complete initizlization;
Click"Cancel" to exit of the calibration.
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If wou have Tube CD, select "Fram Disk', or select "Type manually”.

From Disk Type manually
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Tube Type "CTR 2150 CEPN'

Install Date (000812 1 -

Scan |

Grid Voltage Initialization

Conflirm Cancel |
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Grid Voltage Initialization

DlzgType LoadGrid¥oltage

i) Hotes - :
L Please input the Information of the Tube and GridValtages.
Click " Canfirm" to complete initialization; '
Click "Cancel to exit of the callbratian.
e e
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Tube Type "CTR. 2150 CEPN"
Tnstall Date 2008-12- 1 i

Canfirm | Cancel |




Grid Voltage Initialization

Calibration result:
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SerialNumber

37035

KV
90
90
90
90
90
90
90
90
120
120
120
120
120
120

FSSize
Large
Large
Large
Large
Small
Small
Small
Small
Large
Large
Large
Large
Small
Small

Tubelnfo

TubeType
CTR2150

FSPos
FSU
FSQ
FSO
FS1
FSU
FSQ
FSO
FS1
FSU
FSQ
FSO
FS1
FSU
FSQ

InstallDate

01-Jan-2007
GridVoltage
GV1 GY2
710 110
6417 887
1071 469
491 1023
1060 1060
932 1188
1381 739
760 1328
974 974
817 1131
1378 601
635 1320
1420 1420
1250 1590

DFSPhaseDelay

0

CenterChannel
336.6346
336.751
336.3715
336.876
336.6365
336.751
336.377
336.878
336.6312
336.152
336.376
336.875
336.6362
336.751
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Rotor Balancing

e Purpose: Stabilize the gantry’s rotation
e Phantom: None

e Key process: Next page
e Calibration result: None
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Rotor Balancing

The speed track of gantry during its going to stabilization

Horizontal axis: Sample number. 160 point (One point per 100ms, and 16s in all.)

Vertical axis: Rotation time per view (125ns). Equivalent to time channel in Chorus16(next page).
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Rotor Balancing

A

Hatizanal: channel
Yertical: time value

9. 0124E+003
Index0:

&. B196E+HI03

4. BEEEE+O0S |-
1st rotation 2nd rotation 3rd rotation 4th rotation

: n ] ! 1 | i ] 1 1 | H 1 1 ! I 1 Hide Plat
. 4340E4003 S50 S50 &Ta0 e _|

Time channel of four rotation
Horizontal axis: View number. 2320 * 4 = 9280

Vertical axis: Rotation time per view (125ns)
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Filament Preadjustment

e Purpose: Initialize the baseline of the following Filament
Calibration

e Phantom: None
e Key process: None
e (Calibration result:

Tubelnfo a

SerialNumber TubeType InstallDate
37035 CTR2150 01-Jan-2007

FilamentCurrent
Yoltage Current Filan

Voltage Current FilamentCurrent Voltage Current FilamentCurrent

FSSize &) (mA) (®) FsSize ®)  (mA) @) FSSize (KY) (ma)

Large 90 30 3.40 Large 120 30 3.38 Large 140 30 3.37
Large 90 35 3.44 Large 120 35 3.42 Large 140 35 3.41
Large 90 40 3.47 Large 120 40 3.46 Large 140 40 13.44
Large 90 45 3.50 Large 120 45 3.49 Large 140 45 3.417
Large (90 50 3.53 Large 120 50 351 Large 140 50 3.50
Large 90 55 3.56 Large 120 55 3.54 Large 140 55 13.53
Large 90 60 3.58 Large 120 60 3.57 Large 140 60 3.55
Large 90 65 3.60 Large 120 65 3.59 Large 140 65 13.57
Large 90 10 3.62 Large 120 10 3.61 Large 140 10 (3.60
Large 90 IS 3.64 Large 120 5 3.63 Large 140 5 3.62| -
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Tube Conditioning

e Purpose: Remove the released gas in a tube that is not used for
a long time, avoiding ARC during its working.

e Phantom: None
e Key process: None
e Calibration result: None
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Filament Calibration

e Purpose: Find the optimum filament current
e Phantom: None

e Key process: None

e Calibration result:

Tubelnfo a

SerialNumber TubeType InstallDate
37035 CTR2150 01-Jan-2007

FilamentCurrent
Yoltage Current Filan

Voltage Current FilamentCurrent Voltage Current FilamentCurrent

FSSize &) (mA) (®) FsSize ®)  (mA) @) FSSize (KY) (ma)

Large 90 30 3.40 Large 120 30 3.38 Large 140 30 3.37
Large 90 35 3.44 Large 120 35 3.42 Large 140 35 3.41
Large 90 40 3.47 Large 120 40 3.46 Large 140 40 13.44
Large 90 45 3.50 Large 120 45 3.49 Large 140 45 3.417
Large (90 50 3.53 Large 120 50 351 Large 140 50 3.50
Large 90 55 3.56 Large 120 55 3.54 Large 140 55 13.53
Large 90 60 3.58 Large 120 60 3.57 Large 140 60 3.55
Large 90 65 3.60 Large 120 65 3.59 Large 140 65 13.57
Large 90 10 3.62 Large 120 10 3.61 Large 140 10 (3.60
Large 90 IS 3.64 Large 120 5 3.63 Large 140 5 3.62| -
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A-Plane Preadjustment

e Purpose: Get the coarse value of A-Plane in Z-direction
e Phantom: None

e Key process: None

e (Calibration result: Next page
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A-Plane Preadjustment

e (Calibration result:

14415 4536

16*15 5025

Small

Collimation R.Speed Zoffset R.Speed Zoffset R.Speed Zoffset R.Speed Zoffset R.Speed Zoffset R.Speed Zoffse
APlanelnfo 2075 05 1344 06 1344| 075  [1344] 10 1344| 15 1384 20 1344

[ L 05 1370| 056 1370) 075 [1370| 10 1370| 15 1370| 20 1370

SEERSAeDR SEENCIEOE 0. 5075 05 1421 |06 1421 075 [1421] 10 1421| 15 1421 20 1421
£ o) 156|  q%075 05 1446 056 1446| 075 [1446| 1.0 1446| 15 1446 2.0 1446
Chman 12075 (05 1472| |06 1472] 075 [1472| 10 1472| 15 1472| |20 1472

16%0.75 05 1523 06 1523) 075 [1523| 10 1523 15 1523 20 1523
Collimation CAmap 10715 05 1574| |06 1574| 075 [1574] 1.0 1574| 15 1574| |20 1574
0 0 12*15 05 1625, 06 1625| 075  [1625| 1.0 1625, 15 1625 20 1625
240.75 1219 14415 05 1654| (06 1654| 075  [1654| 1.0 1654| 15 1654| |20 1654
075 1472 16*15 05 1727 06 17271] 075 [17271] 10 1727 15 1727| 20 1727
8075 1979
107075 232 Large
127075 |2486 ’ b
167075 [2993
10%15 3499 |
12%15 1006 coarse value
14*15 4536

4 13
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An introduction before the following calibrations

Grid 1 X-Ray Tube Grid 2
Fsl Q@ U F50
GVI1) < GVX1) GV2(0) < GV1(0)
Index 1 stands for Index 0 stands for
F81 F30
Eocenter ¥

L

336,375 [/ 3365 336,875
FS0 T Q Fsl
136 337
Dis [, D = Datector Bitch
D/8 — _
pig [**  D=-1.40%3mm
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Tube Mechanical Alignment

e Purpose: Adjust the tube in X-direction and Z-direction, and get
the center channel of DMS when FS (Focal Spot) is in FSU.

e Phantom: Pin (on Combination phantom)

e Key process: Next page
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Tube Mechanical Alignment

Tube Heat (] ( 0.09 ma

GY1

Harizonal: view

Wartical: channel
A1773EA002 -

Index0: ==
Index0: =

3.55982E+002

30191E+002 -

Fe Hide Flot |

2.4400E+002

Scan ]

Tube Mechanical Alignment Il Yaoltage(ky) ] Currant{ma) ] Rezolution ] Caollimation Rotation speedisit)
120 150 Standard 1670.75 2

The pin (off-center) track during gantry’s rotation

Horizontal axis: View number

Vertical axis: Channel



Tube Mechanical Alignment

e Calibration result:
@ Small FS: 336.595~336.655 (336.625 + 0.03)

< Large FS: Small FS = 0.03

Neusoft

37035

KV
90
90
90
90
90
90
90
90
120
120
120
120
120
120

SerialNumber

FSSize
Large
Large
Large
Large
Small
Small
Small
Small
Large
Large
Large
Large
Small
Small

Tubelnfo

TubeType
CTR2150

FSPos
FSU
FSQ
FSO
FS1
FSU
FS0
FSO
FS1
FSU
FSQ
FSO
F51
FsU
FS0

InstaliDate

01-Jan-2007
GridVoltage
6v1 GY2
10 10
647 887
1071 469
491 1023
1060 1060
932 1188
1381 139
160 1328
974 974
817 1131
1378 601
635 1320
1420 1420
1250 1590

DFSPhaseDelay

0

CenterChannel

336.6346

336.751
336.375
336.876

336.6365

336.751
336.377
336318

336.6372

336.152
336.376
336.875

336.6362

336.751
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A-Plane Calibration

e Purpose: Get the refined value of A-Plane in Z-direction
e Phantom: None

e Key process: None

e Calibration result:

14%1.5 4536 £

L refined value

Small

Collimation R.Speed Zoffset ffset R.Speed Zoffset R.Speed Zoffs ed-Zoffset R.Speed Zoffse
2%0.75 05 1344 06 1344 075  [1344| 10 1344 15 1344 2.0 1344
4%0.75 05 1370| 06 1370, 075 1370 10 1370 15 1370 20 1370
8%0.75 05 1421 (06 1421 075 [1421] 10 1421 15 1421 20 1421
10%0.75 05 1446 | 06 1446 075  |1446| 10 1446 | 15 1446 2.0 1446
127075 |05 1472 (06 1472 075 [1472| 10 1472 15 1472| 20 1472
16%0.75 05 1523| 06 1523| 075  [1523| 10 1523 15 1523 20 1523
10%15 05 1574 (06 1574| 075  |1574| 10 1574 15 1574 2.0 1574
1215 05 1625| 06 1625/ 075 1625, 1.0 1625| 15 1625| 2.0 1625
14%15 05 1654| (0.6 1654 075  |1654| 1.0 1654 15 1654 2.0 1654
1615 05 1727| 06 1722] 0715 (1727 10 1727 15 1727 20 1727
Large

4 | 4
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SFS Calibration

e Purpose: Get the grid voltage and corresponding
center channel of DMS when FS is in FSQ

e Phantom: Pin (on Combination phantom)
e Key process: None
e Calibration result:

& 336.747~336.765(336.75-0.003,336.75+0.015)
el %ﬂ

37035 : CTR2150 01-Jan-2007 0
GridVoltage

90 Large FSU 710 710 336.6346

9  Llarge FSQ 647 887| | 336.751 |
90 Large FSO 101 469 336 3?5

90  large FS1 491 1023 :
90 Small FsuU 1060 1060
90  Small FSQ 932 uss|  [336.751
90 Small FSO 1381 739 336 3??
90 Small FS1 760 1328 336.878
120 Large FSU 94 974

120 Large FSQ 817 st [3a6752
120 Large FSO 1378 601

120 Large FS1 635 1320
120 Small FSU 1420 1420
120 Small FSQ 1250  1590| | 336.751




DFS Calibration

Neusoft

Purpose: Get the grid voltage and corresponding center
channel of DMS when FS is in FSO and FS1 respectively.

Phantom: Pin (on Combination phantom)

Key process: None

Calibration result:
FS0:336.360~336.378(336.375-0.015,336.375+0.003)
FS1:336.872~336.890(336.875-0.003,336.875+0.015)

Tubelnfo DMS g

GridVoltage

FSQ 647 887 336,751
FS[] 1071 469 336 3?5
FSU 1060 1060
FSQ 939 1188
FSO 1381 139
FS1 760 1328 -
FSU 974 974 336 63?2
FSQ 817 1131 336752
FSO 1378 601 336.376
FS1 635 1320 336.875
FSU 1420 1420 336.6362
FSQ 1250 1590 336751
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Nonlinearity Calibration

e Purpose: Reduce rings on images as a result of the non-linear
spectral response of detectors and Front End Electronics (FEE)
for various values of current and beam intensity

e Phantom: Two-layer step phantom
e Key process: Next page
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Nonlinearity Calibration

Harizonal: X
WYertical: UpSlice

-1.0865E+002 -

Indesld:  ————

-LOBSFE+002 -

-1.0748E+002 |

% Hide Plot

-1.0840E +002 g

3

Monlinearity Calibration I Currentima) Rezolution Collirmation Rotation speed(sr)

The distance between top surface of step phantom and ISO surface in Y-direction

Horizontal axis: Phantom width (mm)
Vertical axis: Y-Distance (mm)



Nonlinearity Calibration

1 mA

1.3071E+004 |-

8.6780E+003 |-

4. 284BE 4003 |-

-1.0840E+002

Manlinearity Calibration

Neusoft

Horizonal: channel
Wertical: data

Index0:
Index0:
Indexl:
Index2:
Index3:
Indexd:
Index5:
Indexf:
Indes?:
Indexd:
Index4:
Index10:
Index11:
Index12: ——
Index13:
Index14:
Index15:

char Hide Plot

=

Whether all the X-RAY pass through the step phantom

Horizontal axis: Channel
Vertical axis: Attenuation

1] 210 420 B30
Soan ]
|] Yoltage k) J Current{ma) J Resolution Caollimation Rotation speedisin = ‘
5 ¢ 16*0.75 \
.



Nonlinearity Calibration

e (Calibration result: Curve

Coordinate Systern 0 | Coordinate Systerm 1 ] Coordinate System 2

Neusoft

Harizonal: X
Werical: Y

Index0:

T
£, BTI0E-008 |-
Coordinate Systern 0 | Coardinate System
i
7.73B0E-007 |-
1.5120E-008 |-
4. SOBIE-00T |-- —3.8551E-008 |
-9, 2222 E-008 : ; : : : :
1. 2T46E-007 |- a 209 09
~1.9571E-007 : : : : : :
o 3360 B720 10080
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Nonlinearity Calibration

- Nonlinearity Calibration + Nonlinearity Calibration
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Crosstalk Calibration

e Purpose: Correct the crosstalk between the adjacent channels
e Phantom: 7 inch Phantom (on Combination Phantom)

e Key process: None

e (Calibration result: Next page
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Crosstalk Calibration

e (Calibration result: Curve
ardinate System 0 |

Harizonal: X

4444444444444
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Crosstalk Calibration

- Crosstalk Calibration + Crosstalk Calibration
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Beam Hardening Calibration

e Purpose: Correct the multi-spectrum of X-Ray

e Phantom: 7 inch Phantom (on Combination Phantom)
e Key process: None

e (Calibration result: Next page
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Beam Hardening Calibration

e (Calibration result: Curve

Coordinate System 0 | Coordinate'System 1 ] Coordinate Svstem 2 | Coordinate Svstern 3

1
Harizanal: x
—2.2591E-011 ;- Wertical: v
Index0:
Coordinate System 0 | Coordinate System 1 | Coordi
—2. TB30E-011 |-
-2, E591E-011 §
—3. 2B69E-011 |-
—-2. TB30E-011 §--
=5. TTOTE-011 i
—3. EBEOE-011 §-- a
—3. TTOTE-O11 o i e
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Beam Hardening Calibration

- Beam Hardening Calibration + Beam Hardening Calibration
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HCOR Calibration

e Purpose: Normalize the CT number among different materials
e Phantom: 10 inch Phantom (on Combination Phantom)

e Key process: None

e (Calibration result: Next page
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HCOR Calibration

e (Calibration result: Curve

Coordinate System 0 |
T

1. BB31E+001 -

1. BB1TE+OO1 -

1. BBO3E+001 -

1. BTEIE+001 a
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HCOR Calibration

10O IR g

Yl e

- HCOR Calibration + HCOR Calibration
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Laser Marker Calibration

e Purpose: Adjust the laser marker
e Phantom: Combination Phantom
e Key process: None

e Calibration result: None
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Air Calibration

e Purpose: Remove the influence of air on detectors
e Phantom: None

e Key process: None

e (Calibration result: Next page
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Air Calibration

e (Calibration result: Curve

Coordinate Systern 0 |
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z b A Index0:
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Index2:
Index3:
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Indexb:
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Indexd:
Index9:
Index10;
Index11:
Index12:
Index13:
Index14:
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Index1 7:
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Index20:
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| i i Index24:

7 200 400

—1. 1492E+003 ' X i
] Index25:

£ Indexz26:
1 Inaexsu; !
Index21:
Index22:
: Index23:

Coordinate Systern 0

5. D4BEE+003

2. 8541E+003 |-

2. B942E+003 |-

8. 524TEHO0Z |--

Index24:
X Index25:
Index26:

= " ; : ] ) :
1. 408BE+003 | =0 720 10080
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+ Air Calibration

- Air Calibration

Air Calibration



Notice

The Mylar may block the X-Ray.
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Neusoft

A bad air calibration example caused by the Mylar’s blocking X-Ray
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Beyond Technology
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