Since the early 1980s
manufacturers have

used machine vision with
optical character recog-
nition technology for
measurement and con-
trol. Today, tens of thou-
sands of these systems
are in use around the
world. For mundane
tasks like counting ob-
jects as they pass
through a camera’s field
of view or locating se-
lected markings for iden-
tification, machine-vision
OCR is a-okay. However,
questions remain about
OCR's reliability for more
complex tasks that re-
quire sophisticated
recognition and charac-
ter verification.
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s the current generation of machine-vision
technology up to the challenges of today’s ad-
vanced manufacturing processes? For anyone
who's tried the optical character recognition
(OCR) software that comes bundled with
many of today’s off-the-shelf fax/modem
packages, that answer may be dubious. How-
ever, the more sophisticated OCR technolo-
gy that resides in advanced, industrial machine-vi-
sion systems is beginning to achieve a high level of
reliability and accuracy.

There are basically two broad categories of recog-
nition technology for machine vision: optical char-
acter recognition, which enables a machine-vision
system to identify characters with no prior knowl-
edge of which characters will appear (i.e., it can tell
the difference between a B and an 8); and optical
character verification (OCV), which allows a ma-
chine-vision system to verify an expected, known
character string (i.e., it’s looking for a B and can
verify that it has found one, but it won't know an 8
from an elbow if the 8 isn’t part of a pre-deter-
mined character set).

Each technology has a separate objective. OCR is
best suited to read a code, so that the proper ac-

In the past, operators performed manual, visual inspection of
Milk of Magnesia products as they moved down a conveyor
(inset). The FDA has introduced regulations inducing manu-
facturers to install electronic verification systems on every
manufacturing line in an effort to eliminate inspection errors.

Today, line operators rely on machine-vision inspection
(below) of products. In this case, the control panel is built by
Systronics Inc. (Atlanta, GA) and contains an Allen-Bradley
CVIM module.

tion can be taken, while OCV works well when used !
to verify normal fonts, such as those used for label ID
codes, expiration date, and lot codes. OCV applica-
tions also include inspection of fiducials; registration
marks on graphics; and the contrast, uniformity,
completeness, sharpness, and thickness/thinness
of alphanumeric characters or symbols.

According to Glen Lowry, president and chief ex-
ecutive officer of Alta Technologies (Sandy, UT), a
supplier of parallel products, such as Recognition
Works!, for high-performance workstation appli-
cations, a third character-recognition technology is
now emerging. Called intelligent character recog-
nition (ICR), it is used in applications requiring
hand-printed and badly degraded machine-print-
ed characters.

At the present time, according to Lowry, “the re-
liability of even the most advanced ICR packages is
only 95%, which is too low to be viable in main-
stream manufacturing applications.” Lowry does
expect, however, that ICR packages will improve as
faster and less-expensive microprocessors appear
on the market.

VISION TEST. Most industrial OCR applications in-
volve a machine-vision system with a charge-cou-
pled device (CCD) camera located above or be-
side an assembly line. Typically, a strobe light
“freezes” each part or product as it passes by the
CCD camera at speeds of up to 500 parts per
minute. As each part passes, a black-and-white
video image of it is taken. The black-and-white ana- |
log signal is instantaneously sent to a monitor
where it’s digitized into a series of elements called
pixels. The digitized image on the monitor is made
up of approximately 65,000 pixels arranged on a
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