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227 (1.0mm) 23 (2.0 mm)

#AY F474 FAG FAH
Wala] WdslA] W3lA] #3HA
X 0970 0.990 0.094 0.921
Bitty SD 0.058 0.061 0.047 0.038
Cv 0.059 0.062 0.049 0.041
X 0991 1.039 0.983 0.964
NDD¥ SD 0.154 0.049 0.116 0.019
Cv 0156 0.048 0.118 0.021
2. Ad¥E #ZA
A% (1.0mm) H24 (2.0 mm)
#AAg FAA #AG FA4
AstA] skl WglA] sk
X 0971 0903 0.876 0.849
Bit®§ SD 0.042 0.027 0.042 0.020
CV 0.046 0.030 0.048 0.024
X 1.283 1.246 1.227 1.167
NDD® SD 0.143 0.017 0.150 0.015
Cv 0112 0014 0.122 0.013
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A Report on Polaroid’s New Dry
Imaging Technology
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1. Helios—The Dry Laser Imaging System

In the Helios system, a digital gray scale is
generated on non silver —halide film using high
power laser diodes. The laser beam interacts
with a tiny area of the film causing a material
response in the period of a few hundred nano-
seconds. In this way, the laser beam creates a
pixel element, rather than a complete pixel. The
gray value of the pixel element(pel) is equal to
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the maximum optical density of the film, which
is about 3.5, and has an area as small as a few
square microns with extremely high definition.

In the Helios system, each pixel is constructed
from a large number(4320) of these pels, and
the gray value of a pixel is determined by the
number of imaged pels in the pixel. By varying
the number of imaged pels, the imaged area of
the pixel is varied, and differing values of light
transmission are obtained. For the best image
quality we position these pels to within one mi-
crometer in the pixel area using a unigue and
sophisticated servo system. The combination of
the very large number of pels and the innova-
tive nature of the imaging process allows us to
obtain over four thousand shades of gray with
extraordinary accuracy and consistency.

Since each pixel is divided into 4320 different
pels, over 12 bits of gray values are construted
digitally, and a digital grayscale is precisely cre-
ated. Using proprietary imaging techniques we
have constructed many standard tonescale, and
have also disgned tonescales optimized for ren-
dering the iamge content of specific medical
imaing modalities. Each on of these eonescales
is composed of 256 gray levels(8 bits). The
choice of 8 bit tonescales is defined by the tar-
get market for the 8” % 10” imager, namely, ul-
trasound, nuclear medicine, and fluoroscopic ap-
plication. The fundamental capabilities of the
technology are much greater. The user can
choose and adjust the tonescale to match the
apperance of the scanner display console or to
satisfy a personal preference using the curve
shape, brightness, and contrast controls on the
imager control panel or remote keypad. Since
the Helios system is a fully digital system,
image processing is readily available. The sharp-
ness and softness of the image are selectable by
the user. Because the intrinsic spatial resolution
and level of noise in medical images varies with
modality, the choice of several image processing

algorithms ensures optimal image quality for all
applications.

2. Helios— A Flexible and Convenient Imaging

System

The Helios imager can accept multiple inputs.
Up to four host scanners can be interfaced to
on Helios imager. It is also possible to connect
different modalities to one Helios imager(see
figure below). Signals from these machines can
be either analog(video) or digital(SCSI or
Ethernet). For each host scanner, the operator
can select a unique set of imaging parameters
such as brightness, contrast, tonescale curve
shape, interpolation, etc. These parameters form
a dedicated set of user preferences for each
host scanner.

When the imager receives images from each
host scanner, it labels each image and stores it
on the hard disk. When the number of stored
images from any host scanner matches the cho-
sen page format for that user, the Helios imager
automatically prints that page. In the event that
a page must be made available to be read imme-
diately, the imager allows a preferential print-
ing of that page regardless of its order in the
printing queue, This can be done by activating
the “priority” mode in the menu on the imager
control panel or the remote keypad.

The imager can also be configured to receive
images stored on a removable disk. These imag-
es may have been stored on a floppy disk,
Bernouli disk, or optical disk. When a disk read-
er 1s connected to the imager using the SCSI in-
terface, the imager treats these images in a sim-
ilar fashion to any other input.

Possible future interfaces to Helios

3. Helios—An Environmentally Responsible Safe
System

Proper disposal of waste byproducts from wet

chemical procesisng represents an ever—in-
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creasing problem for hospitals and diagnostic
imaging centers. Polaroid has addressed this
problem with an entirely dry imaging process.
Helios uses no wet chemicals and therfore pro-
duces no liquid waste. Liquid waste disposal
problems and costs are thus avoided.

Possible future interfaces to Helios
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