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A 50-Year Walk Through Signal Processing

t is not casy to reflect on the
pathways of vour lifc; gener-
ally you are not fully satisfied
with what has happened dur-

: ing vour life, and in your
memory there remains the fact that
vou have done something,

My pathway has not been a
straight research-only life but has
been dispersed with business and
management. | will focus mostly on
my earlier career, the 19 years of re-
search from 1956 through 1975, Ten-
thusiastically devoted myself to the
innovation of digital communication
rechnologies. From 1975 to 1999, 1
was in business and then corporate
management where [ was responsible

for, first, division management and
then corporate management as presi-
dent and CEQ of NEC America, and
later as president of NEC Corp.

The Research Years
Concurring with “Digital” World
After finishing my B.S. degree at the
University of Tokyo in 19506, 1 joined
the Central Research Laboratories of
NEC Corp. 1 thought [ would chal-
lenge whatever the research topic
given to me without any specific pref-
erence, but reality turned out differ-
ently. First, I was assigned to work on
digital compurers. This topic excited
me greatly, but a tew days later, [ was
reassigned to a different lab where ul-
trasonic technology was being
worked on. This decision shocked me
because I had already become deeply
interested in the futuristic technology
of computing. In the ultrasonic area,
on the other hand, I had to study a

classic book by Lord Raleigh on
acoustics. I thought I could not place
any enthusiasm in this area.

But an assignment is an assignment,
and I started my job in ultrasonics. A
customer requested a model system of
delta modulation, a type of ana-
log-to-digital (A/DD) converter. I seized
this opportunity and devored myself to
concentrating on a delta modulator
[ 1]; I builta aircuit with a vacoum tube
because transistors were not ver avail-
able. To pursue the two different jobs, I
spent mornings on  ultrasonics desk-
waork, the ultrasonic experimental work
in the sleepy alternoon, and my favorite
digital research work in the evening af-
ter-work hours. Although the new dig-
ital work was not favorably placed
among many jobs, I was happy and
rather inspired and full ofa challenging
spirit, [t took me still another tew years
to phase our from the ultrasonic job
completely,

Statistical Approach and

a Study Opportunity at Berkeley
At that dme, computers and digital
were the important key words for in-
novation, and we had an internal semi-
nar as well as seminar discussions with
our friends abour Goldman’s book on
information theory. I noticed that the
probabilistic knowledge and the statis-
tical approach were mandatory in the
information theoretic approach.

I was working on a new approach to
pulse code modulaton (PCM) fram-
ing, synchronizing the frame of a digi-
tal sequence at the recetver side with the
sending side. This is important in digi-
ral transmission because one cannot
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identify the beginning of a sequence
without framing. My approach was to
find the start of a sequence in a digital
manner, because even the Bell Labs uti-
lized a semi-analog method for
reframing the sequence. I analyzed the
acquisition process and revealed its sta-
tistical nature, from which a design the-
ory was drawn. This was my first big
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column has shown leader-
ship in industrial research as well
as management. Hisashi Kaneko
describes his pathways from be-
ing a researcher in the early
stages of digital signal processing
and digital communications to
president of a big corporation. In
the research part, you will recog-
nize many contributions to what
is now considered classical signal
processing and digital communi-
cations. He also describes briefly
his managerial and business
work. Using his vast experience
and successes, he provides useful
advice to younger engineers.
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