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Alignment Technology Overview

The TGA uses multiple electromagnetic fields for position
triangulation. Two transmitters are mounted under the X-ray
collimator to generate the electromagnetic fields, and a total
of eight receivers are installed inside the grid holder around

)

the grid/detector to detect the fields from the transmitters
(Figure 2). The transmitters use magnetic coils to synthesize
magnetic fields that are functionally the same as those of
spinning, permanent bar magnets (Figure 4). The receivers
sense the spinning magnetic-field intensity and phase, and
then each generates a unique sine-wave signal (Figure 5).
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Figure 4 - The Tube and Grid Alignment System works by detecting the intensity and phase of synthesized spinning magnetic fields. These
diagrams show three examples of different relative positions between a transmitter and a receiver.

Figure 5 — A snapshot of the detected magnetic-field signals from eight receivers

Sophisticated mathematical models are built inside the
software to decode the receiver sine-wave information. The
magnitude and phase of the sine wave from each receiver
are extracted from the electronic signals, and then compared
with their expected theoretical values, which are calculated
based on an initial assumption of the geometry between the

X-ray source and the grid holder/detector. A total error is
summed from the comparison differences for all the
receivers. A non-zero total error value indicates that the
initial geometry assumption is incorrect, to which fine
adjustments are made and the calculation process is
reiterated. The X-ray source position is best estimated when
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the total error is minimized. Finally, the estimated position
value is compared to the optimal grid-operation range, and
the X-ray source displacements from the proper alignment
are presented on the tube-head display.

The grid-alignment transmitters use amplitude-modulated
radio-frequency (RF) signals for extended operation range
and improved signal-to-noise ratio. Eddy current can be
induced by the transmitter RF signals in the metallic material
that is in close proximity to the receivers. The Eddy current
introduces secondary electromagnetic waves that can
negatively influence the accuracy of the grid-alignment
results. To overcome this issue, different bed types can be
selected on the software’s GUI to better compensate for the
interference. Specifically, the bed-type selection (intensive
care units vs. emergency departments) is primarily based on
the thickness of the mattress on top of the bed

metal frames.

Definition of Optimal Grid-Operation Range

The grid built inside the grid holder has a center focal
distance of 112 ¢m, a grid ratio of 8:1 and a frequency
resolution of 80 lines per centimeter.
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The optimal grid-operation range built inside the TGA
software is determined by the minimum performance
requirement for image-quality improvement. The grid
performance is characterized in terms of the signal-to-noise
ratio improvement factor (SIF)[8]. The higher the SIF value,
the better the performance. The benefit of using the grid
diminishes when the SIF value equals 1.0. The optimal
grid-operation range at a particular SGD is defined as the
maximum allowable lateral (across the grid-line direction)
misalignment in the X-ray source position, at which the
minimum SIF value across the detector’s effective imaging
area would be greater than 1.0.

Summary

Anti-scatter grids improve radiography image quality, and
the benefit of grid usage can be realized in digital
radiography with less exposure technique increments. The
CARESTREAM Tube and Grid Alignment System for the
DRX-Revolution is fully integrated with the radiographic
technologist’s normal workflow, and provides easy and
intuitive guidance for X-ray-source alignment to achieve
consistent and optimal image quality.
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