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lodOX statscar

critical imaging technology
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1999, 2Q True medical prototype commissioned at GSH




Statscan

StatScan:
critical
imaging
technology

2003, 2Q First system
shipped to UMMS in
Baltimore



Principles of operation......
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Scannihg direction

i \ Travel




X-ray System

X-ray .
cameras

X-ray tube

High voltage
generator




Linear
Slit/Slot
Scanning

Principle
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Doses tor Diagnostic Equivalence
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Binning
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Dynamic Range
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160
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dynamic
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Logarithmic scaling
compresses the
gray scales to about

16384 levels




Lodox DQE Comparison

Lodox Statscan

0.5 1 1.5 2

Spatial frequency (cycles/mm)




Spatial Resolution

VERY STAND-

SPATIAL RESOLUTION MODE: ULTRA HIGH gllelyl ARD

Binning Size 6X6

Nominal Pixel Size (mm)

Limiting Spatial Resolution LSR
(Ip/mm)

Relative Signal to Noise ratio
per Binned (Super)Pixel

Fundamental Dynamic Range

of Available Grayscales 24000 @ 36000




Relationship between Contrast,
Spatial Resolution & Pixel Size

For a particular x-ray radiation exposure setting

Spatial Resolution Setting on Statscan

Ultra Very High High Standard Base

Object’s “X- R 000006
4

ray
Opaqueness”

Medium

Discernable Contrast Resolution
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Comparative Primary to Scatter

Primary and Scatter distribution for Statscan

Position of

post-collimator.

By Monte Carlo Simulation
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LODOX Breaks the Inverse Square Law!

End of Scan

Fixed Focal Spot Origin Linearly Moving Focal Spot
Origin
A

s

Start of Scan

Object Plane
Object Plane

Image Plane

Scanning direction

< Slit direction
—— Image Plane

Scanning Axis’

Full-Field StatScan

Area of Image = 4 x Area of Object Area of Image = 2 x Area of Object

— 2 —
Iimage - Iout/ D Iimage _ Iout/ D




The Affect of the Distance
Relationship on the Dose

For a fixed dose at the detector of 1 unit:
Full Field Statscan
SID: 1 1.1 1.2 13 14 15 16 1.7 18 1.9 1.3

0 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.1 1.16 115 114 113 112 1.11 1.08

Equiv-alent 1.36 1.33 131 128 127 1.25 1.18
enfll‘(e::ce 0.3 1.62 156 151 147 144 1.41 1.30
0.4 196 186 1.78 1.71 165 1.60 1.44

distance
from the 0.5 242 225 212 2.01 1.92 1.84 1.63

detector: 3.06 2.78 2.56 239 225 214 1.86




Statscan’s Dose Advantage

The Quantification of Statscan's Dose Advantage

Linear Slit High Primary to Statscan's Dose
Scanning Scatter Ratio Advantage Multiple
Best Expect Worst Best Expect Worst Best Expect Worst Best Expect Worst

Dose reduction reason: Digital

OTHER MODALITY:

General Full-Field Screen

Film Radiology 3.0 2.0 : 3.0 2.0 : 3.0 2.0 1.5 270 8.0
(Chest Only) 3.0 2.0 : : 1.1 : 1.2 1.1 1.0 43 24

General Digital Full-Field

Radiology 1.1 1.0 : : 2.0 1.5 3.0 20 1.5 99 4.0
(Chest Only) 1.1 1.0 . . 1.1 ' 1.2 1.1 1.0 |

Analog Slit Scanning 3.0 2.0 : : 1.5 : 1.0 1.0 1.0 : 3.0
Non-Linear Digital Slit

Scanning 1.1 1.0 : : 1.5 : 1.0 1.0 1.0 : 1.5




Image Quality Tool




Uncorrected Image




Inter-Camera Overlaps

Scanning direction
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Optimum Overlap of Cameras




Typical Gain Correction Curve

Done for each kVp value:

Intensity




Final Corrected Image

SRR

!




Image Quality QC

For each steel step thickness for each column:
Standard Deviation

Average

For Each Camera:

MTF (modulation transfer function)
NPS (noise power spectrum)

NDQE (notional detective quantum efficiency)




Omm attenuation stainless steel

N e SR
Performance

200

3.6mm attenuation stainless steel

150

SNR

o e e e

-
-
e

100

50

SNR

185 190 195

7.2mm attenuation stainless steel

-“F_ﬂp----ﬂuuuar————'----
e
-

rrrrr

185 190 195 200
Detec

1.5 3 ----- Good camera
1+ — Average
ey -~ Poor camera
05k — — Subjective tolerance limit H

185 180 195 200 205 210 215 220 225
Detector voltage [v]



Notional DQE

Shown averaged for groups of cameras

= slot direction, peripheral

== s|ot cdirection, central

—— scan direction, peripheral
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Resolution [cycles/mm




Thank-you for your time....

Any ?’s




