R reflections

" his column invires

COMMIENT On carcer

experience in the

interest of broaden-

- ing the perspectives

of voung, developing engineers in our

field. There are of course as many

viewpoints as the number of invitees.

But there may be underlyving con-

stants, As one who has had opportu-

ity o contibute wo and lead research

in signal processings, both i mdustry

and in acaderia, 1 can provide ver

another perspective, Hopetully some
of the constants will emerge,

Research Leadership
Foremost, there 15 no substitate for
personat credibility built upon per-
sonal accomplishment, knowledge,
and familiarity with the field. As in
most team endeavors, “leading by
example™ is an effective mode,
Respect accrues to the leader who
asks nothing of subordinates thar he
or she has not done, or will not do
again, many times over, i needed.
Team effort requires organization,
authority, and accountabilioy. Bur
invariably multiple heads are better
than a single one. so engendering a
hospitable climate for listening (o
varied opinions) is crucial, Great cau-
tion is needed to avold squashing ini-
tative, Deflating original thinking is
deadly, and “my way or else”™ has no
place, even though the leader has the
responsibilicy for the nal judgment,
Creating appreciation for a group
climare rhar subordinares individual
interest to that of the total enterprise
is @ great asser, This docs not mean

Underlying Constants

thar there can't be indwviduwal “scars”
and substantial gradations of exccl
lence across individual performance;
in fact, both are desired. But all partic-
wpants should feel the stimulation and
benefit from every individual success.

While discharging the responsibili-
ty and accountability for rescarch pro-
grams and the investment of
resources, rescarch leaders bear
another prime responsibilicy—devel
oping to the fullest the talents and
abilitics of their associates. Mentoring
junior or less-expericnced colleagnes
is central to individual professional
groath, and eventually te the health
of the toral research organizanion,
This includes leadership training and
development of management depth.
The best condinon usually 15 o have
“a capable person in front of vou and
one behind vou.™ Quality staffing
also embraces recruiting—and the
supervisor wlio continually secks can-
didates *smarter than 1 am™ generally
builds an elite and effective group
and is rewearded for it

Commitment

Dopgpedness and commitment are orit
ical in serions rescarch, as every Pheld
candidare knows. Bur they are useiul
career attributes as well, Did vou ever
come to work saving *OK, this is
absolutely the last day U'm going 1o oy
o salve this prablem,™ oonlv to repeat
the process the nexr dav. If vou ever
went home wirthout bemg continually
troubled, wondering *What am 1
missing? Where is the kev?™ your com-
mitment may be lacking, “Furcks
moments” are 1ot requent—Dbut they
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James Flanagan

he author of the article in this
issue has provided a long
leadership in speech processing,
spanning a career in industrial |
research at AT&T Bell Labs to a |
more recent role in academia,
Dr. Flanagan compares the
research environments and moti-
‘vations in a company and a uni-
versity. His comments encompass
technical leadership, education,
professional development, indus-
try-university interaction, and
public responsibility. He advises
young students to seek broad
exposure and acquire solid fun-
damental tools for future success.
= ~ —Arye Nehorai

do oceur, and they reward dogged
determinaton, My bess ar Bell Labs,
John Perce, used to remark “How
wonderful v s w understand some
thing!™ {He also had comparable
remarks for when vou brought him a
dubious result—"Yes, vou know there
are more things known than are orue.”
e, “Anything not worth doing 15 not
worth demg well!™) There are times
when vou must cut losses and move
on—Dbut only atter vou have invested
agreater elfort than vou originally
thoughit needed,

Educational Preparation

There is the human tendency to fol-
lowe and cling to those areas about
which one knows the mose. But the
purpose ol technical education is to
broadly expose science and its fron-
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tiers. Specialization, both in
advanced degrees and in research
careers, is necessary. But in a fasc-
changing world the abilivy 1o adapt
o and address emerging opportuni-
ties 15 hiehly desirable. There 13 no
substitute for acquiring the funda-
mental knowledge tools thar support
versatility, There is similarly no sub-
stitute for contmued career-long
sellstudy thar builds breadih, Early
and life-long participation in techni-
cal society conferences and journal
publications not only educates but
formes comnectivity with the global
COMIMLNItyY,

Industry-University
Interaction

Following & 3(-vear career in indus-
trial rescarch and rescarch manage-
ment, [ joined a university to teach,
supervise thesis research, and head a
grant-supported research center
devored to industry and university
canperation. Somewhat later [ was
asked to take additional duries in the
aniversity adminiseration. For the
past decade | have been able to
compare the rescarch environments
of the industev T knew wich that of
the university. The differences are
stark. The rescarch “drivers™ are
quite disparare, By its nature, indus-
try 15 missien driven and is being
lorced w become more product on-
ented cach dav, In conreast, in irs
most pristine form, universicy
research is inguiry driven, with onigi-
nal knowledge creation a central
focus. Both activities are necessary
and admirable, but too loosely cou-
pled ro realize the grearest mutual
benefic. On the one hand, industry
needs frontier knowledge to protect
its future comperitiveness, On the
other, university should create
knowledge that has the greatest
probabilility of advancing quality of
life and train the next-generation
shkilled work force to proseente those
opportunitics. Each needs the sup-
port and understanding of the other,
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The practicalities are that indus-
try often seeks university help in
praduct-like development {which
usually is poorly done and gets
embroiled in intellectual property
rights). And the university—rfar
from pristine and qualicv-of-life
motivated —commits mainly to
rescarch preseribed by those agen-
cies which have large amounts of
grant funding to supply. (Happily,
sey far, we have a federal cseablish-
ment that largely recognizes the
societal benefit of risky, long-range
research and overtdy stimulaces i)
The granting agencics theretore
have enormous influence on
rescarch directions because universi-
ry rescarch “follows the money.™
The remaining point 15 that, given
this condition, industry that is being
torced to ever-shorter horizons in its
internal waork would do well 1o
achieve preater leverage from the
tederal investment in universicy
research and even contribute maore
canstructively to the design of feder-
al programs and their university
implementations, (My universice is
tvpical, with ndustry sponsership of
only abour 7% of ouwr external con-
tract research, whereas federal fund-
ing accounts for more than 50%.}
Indvstry parncipation can be accom-
plished through more personal inger-
action and hard-money investment
and through a willingness to come
away with nonexclusive, rovalie-lree
rights as opposcd ro laboriously
negotiated exclusive ownership of
intellectual property. Typically
mdustry scems to overvalue the lar-
rer in the precompetitive university
covironment, It seems to undenvalue
cultivaticn of highly promising can-
didates for emploviment and intern-
ships, the potental for indluencing
curricula imporrant to a skilled
workforce, and the usefulness of a
“neutral ground” (in academia) on
which to meet competitors for non-
proprictary informarion exchange
and professional nevworking,
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Large Team Effort

Large problems often require orga-
nized effort and shared resources,
This s a familiar situation in indus-
try and 15 readily accommodated. I
is somewhat more difficult te con-
front in academe. The professor,
scratching to win tenure or promo-
tion, 15 Joath 1o serve as subordinate
o a principal investigator whe may
be a rival. A university failing in
many instances is the lack of formal
policy for apportionment of credit
in collaborative lurge team effort.
[ some cases, this is being reme
died and joint work incentivized
maore, It is certainly important as
Munding agencies move toward
large, cooperative grants, Industry
participation in such large efforts
olfers opportunity for additional
incentives, which mighe be crafted
bv the funding agency or by the
proposers. Still, there likely will
always be academics who prefer the
single autonomous, independent
“Herr Professor™ mode] with o few
selected students worshipping at
the feet—and this is not bad,

“Missionary” Work

As practicing researchers who are
daily close to our wark, we casily
torget how important public under
standing of science is to our society
and to scientific progress. Our gov-
ernment leaders and our industry
managers are sensitive to public

impressions, as is the attraction of

high school students towards scien
tific careers. As responsible profes-
sionals, we should recognize an
implied “overhead™ on our work-

namely, telling the broad communi-
tv what we are deing and why, How
many of us give talks to the local
Rotary Club, or other busingss
Eroups, OF visit science classes
high schools? (In one ralk | gave o
a Botary Cluk, unknown to me,
there was a congressman in the
andience who afterwards introdoced
himself as a member of an appropr-

LR TiRRed

ations committee that 1 recognized
as important to science funding—
vou never know?!) Penodic devorion
1o public education and apprecia-
tion is a responsibiline we should all
shoulder,

The Constants
While a voung student, gain broad
exposure o ascertain individual tal
enrs and prelerences. Acquire solid
fundamental teols that insure versaril-
ity, the abilicy to adapt to societal and
scientific shilts, and the capability for
sustained carcer-long selfeducation,
Where i3 the futured I have no
crystal ball more insightful than my
peers. But in the coming decade or
s, there will be plenty of research
action in “bio,” “nane,” and
“info™!
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Sc.. degrecs from the Massa

chusewts Institute of Technology and
the B.S, degree from Mississippl
State University, following senvice in
the US. Anmy. His personal rescarch
ligs contered in volce communica-
tions, computer technigues, and
clectroacoustic systems. He invented
autodireerive microphone arrays for
teleconferencing and pioneered the
use of digital computers for acoustic
signal processing. He has published
approximately 200 rechnical papers
in scientilic journals. He is the
author of a research text Speech
Analvsir, Svathesiv and Perception
{Springer Verlag)., He holds 50 U5
patents, He has served in officer and
board positions for a number ol
rechnical societies and government
and academic organizations, He has
received scientific awards, including
the Natenal Medal of Science, the
L.M. Ericsson International Prize o
Telecommunications, the 1EEE
Edison Medal, and the Marconi
International Fellowship, He is a
Fellow of the TEEE, the Acoustical
Society of America, and the
an Academy of Arts and
Sciences, He has been awarded
Docter Honoris Causa from the
University of Paris-5ud and from the
Polviechnic Umversity of Madrid.
He is a member of rhe National
Academy of Engineering, and the
Mational Academy of Sciences,
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