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EXCELLENCE

2

Melvin I. Cohen is
Manufacturing
Research and Devel­
opment vice president
for AT&T in Princeton,
New Jersey. Richard L.
Campbell is head of
the Systems Integra­
tion Department at
AT&T Engineering
Research Center in
Princeton, New Jersey.
Mr. Cohen manages
the activities of
AT&T's Engineering
Research, Manufac­
turing Development,
and Manufacturing
Software Centers.
He joined the com­
pany in 1964. Mr.
Cohen received Bach­
elor's and Master's
degrees in mechani­
cal engineering from
Massachusetts Insti­
tute of Technology
and a Ph.D. in
mechanics from
Rensselaer Polytech­
nic Institute. Mr.
Campbell is respon­
sible for research
and development to
support AT&T manu­
facturing in robotics,
machine vision , and
control/ers . He joined
the company in 1979.
(continued on page 4)

This issue of theAT&T Technical Journal focuses on
robotics technologies. We use the term robotics here to
encompass a broader range of technologies than is cov­
ered under the usual interpretation. We include not
only the physical sensing and mechanical technologies
that evoke notions ofanthropomorphic machines, but
also systems engineering, software, communications,
and computing technologies.
Perspective

Robotics technologies-including the physical sensing and
mechanical technologies, plus systems engineering, software, commu­
nications, and computing-enable us to achieve a high degree of
flexibility and versatility inautomating ourmanufacturing processes.
Automation ofthis type is animportant factor inAT&T's ability to
achieve and sustain a high level ofproductivity and quality inourmanu­
facturing operations.

This is not to say thatautomation-flexible or otherwise-will,
by itself, lead to world-class manufacturing. (By "world class," we mean
being competitive with thebest manufacturers inthe world.) Automa­
tion must be applied in the context ofanoverall program of
manufacturing excellence, a program thatencompasses (in priority
sequence):
- Systems engineering and re-engineering ofcurrent manufacturing

operations for globally optimized economy and effectiveness.
- Product design for manufacturability.
- "Enabling" automation required to accomplish "supra-human" manu-

facturing-the manufacture ofproducts thatrequires capabilities
outside the human range, such as veryhigh precision.

- Re-engineering ofinformation systems, to ensure that they effec­
tively support the needs ofthe manufacturing enterprise.

- "Cost-reducing" automation, to achieve higher levels ofquality and
lower the costofachieving the desired quality and, sometimes, to
reduce labor costs.

Implementing automation outside the context ofsuch anoverall
program for manufacturing excellence leads to "islands ofautomation"
thatusually do notdeliver the desired productivity benefit, and some-



times are counterproductive. The latterresult may occur
even ifthe automation project seems to be technically suc­
cessful, because we may be automating a function thatwe
would implement much differently under a system­
optimized approach.

For the most part, then, AT&T's work in robotics
is conducted with application inourfactories as anobjec­
tive, and applications ofthis typeyield the desired benefits
only in the context ofanoverall program ofmanufacturing
excellence. Within thatcontext, the mastery and exploita­
tion ofrobotics technologies can and do have significant
impact onourmanufacturing capabilities, productivity, and
quality.

For AT&T to achieve and sustain a world-class
manufacturing capability, there is noquestion thatwe must
be able to apply these technologies effectively inourfacto­
ries. New products, such as very-fine-pitch surface­
mounted devices, increasingly demand supra-human manu­
facturing capabilities. Also, the drive toward just-in-time
GIT) and total-quality-control (TQC) manufacturing philo­
sophies putsanever-greater premium onflexibility and
tight process control inourmanufacturing processes. Our
continuing work inrobotics technologies, some ofwhich is
reported in this issue, is a key element ofAT&T's efforts
to meet challenging problems such as these--challenges
thatwe must effectively meet to be a world-class manufac­
turer ofleading-edge communications and computing
products.

In This Issue
Much ofAT&T's work inareas ofproduct­

realization methods, systems engineering for global optim­
ization, design for manufacturability, and the architecture
ofinformation and control systems and theirimplementa­
tions hasbeendescribed previously. 1,2 In thisissue, we
describe some ofourrecentwork in technologies closely
related to robotics and flexible automation, and ourfactory
experience inusing these technologies. Thepapers cover
a broad range ofspecific technology issues, a direct result
ofourview ofrobotics as a broad umbrella for several
related technologies.

Flexible Automation. Consistent with ourfocus on
flexible automation inmanufacturing as a key targetarea
for the use ofrobotics technologies, several papers deal

with flexible manufacturing workstations and issues associ­
atedwith their design and operation.

Lilienthal et al. 3 describe a multielement robotic
workstation, which features a Cartesian workspace and
otherattributes thatmake it attractive for highly accurate
light-assembly manufacturing.

Decelle' describes initiatives at AT&T's Merri­
mack Valley Works to apply robotics technology for
inserting components into printed circuit boards. Strip"
describes technologies that improve robotic assembly by
incorporating active compliance and force sensing inthe
control strategy. He also outlines guidelines for their
application.

MachineVision. Berk, Judd, and Wisniewski?
describe three different workstations thatwere developed
for use in the manufacture ofoptical data links. Each of
these workstations uses machine vision to advantage.
Machine vision-even when it isn't tightly coupled to a
robotic manipulator--can enhance manufacturing quality
and overall process control. The paper by Ray' describes a
use ofmachine vision for thesepurposes.

Intelligent Systems. Achieving and maintaining a
world-class level ofcost-effectiveness and quality inmanu­
facturing operations increasingly requires use ofhighly
"intelligent," software-intensive machines and systems.

Cox et al. 8 identify several issues and problems
thatare relevant to software for real-time robotic systems.
They also describe useful approaches for dealing with
these issues and problems. Andersson? describes tech­
niques for introducing intelligence into robotic systems to
allow them to cope quickly with a dynamic environment.
These techniques varyfrom low-level control algorithms
through "expert system" approaches.

Material Management. For the most part, the basic
value added by a modem manufacturing operation takes
place within workcells, where parts and materials are
transformed into products. But the operation's overall
effectiveness depends critically onsystems and methods
for storing and moving components, materials, work in
process, and finished products. Pulat and Hewett'?
describe experiences at AT&T's Oklahoma City Works in
implementing advanced technologies for moving, storing,
and controlling the flow ofmaterial ina complex manufac­
turing environment.
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Summary
While these papersrepresentonly a sampling of

AT&T's ongoing work to develop andexploit robotics tech­
nologies, theyprovide solid evidence ofthe importance of
these technologies indriving toward ever-better manufac­
turing productivity andquality. Buttheir value canbe fully
realized only in the context ofa "rationalized" manufactur­
ing environment-one where:
- All operations are engineered for globally optimized

cost-effectiveness.
- Sound architectures andsupporting systems forcompre­

hensive information systems are inplace.
- Active, effective efforts are ongoing to assure the high

quality ofincoming parts, materials, andproduct
designs.

In AT&T's programs formanufacturing excellence, weare
aggressively pursuing the realization ofsuchrationalized
environments throughout ourmanufacturing operations. As
wecontinue ourrapid progress in thisdirection, robotics
technologies-suchas thosehighlighted in this issue-will
become even moreimportant to ourcontinuing ability to
realize our goals for manufacturing excellence.
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