
How a Hand-Held Scanner
Works
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As your hand moves the scanner, a hard
rubber roller—the main purpose of which
is to keep the scanner’s path straight—
also turns a series of gears that rotate a
slotted disk.
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The single line of the image now passes to
an analog-to-digital converter (ADC). In a
grayscale scanner, the converter assigns 8
bits to each pixel, which translates into 256
levels of gray in the final digitized image.
The ADC on a monochrome scanner regis-
ters only 1 bit per pixel, either on or off,
representing, respectively, black or white.
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The lens focuses a single line of the image onto a charge-
coupled device (CCD), which is a component designed to
detect subtle changes of voltage. The CCD contains a row
of light detectors. As the light shines onto these detectors,
each registers the amount of light as a voltage level that
corresponds to white, black, gray, or to a color.
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The voltages generated by the CCD are
sent to a specialized analog chip for
gamma correction, a process that en-
hances the black tones in an image so
that the eye, which is more sensitive to
dark tones than to light ones, will have
an easier time recognizing the image.
With some scanners, gamma correction
is performed as a software process.
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As the disk turns, a light shines through the slits
and is detected by a photomicrosensor on the other
side of the disk. Light striking the sensor throws a
switch that sends a signal to the ADC. The signal
tells the converter to send the line of bits generated
by the converter to your PC. The converter clears
itself of the data, and it is ready to receive a new
stream of voltages from the next line of the image.
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When you press the scan button on a typical
hand-held scanner, a light-emitting diode
(LED) illuminates the image beneath the
scanner. An inverted, angled mirror directly
above the scanner’s window reflects the
image onto a lens in the back of the scanner.
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