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OPTICAL computers are no longer
an impossible dream. Recent ad-

vances in materials engineeting and

micromanufacturing have brooght
the possibility of optical computing
much closer in the past few years.
But what are optical computers and
how do they differ from today's
computers?

The goal of optical computing is 1o
solve problems vsing light and optic-
al devices, such as lenses, lasers,
holographs and mirrors in place of

electronic computers or manual cal-

culab,

Optical computers will be
much faster than today’s computers
because light travels and can be

switched many times faster than-

electrivity. Today's primitive optical
switches can already switch a signa)
ovet 4 hundred times Faster than the
quickest £lectronic switch.

Alsa, wnlike electrome computers
which can only execute one instruc-
tiom at 4 fime, optical computers will
probably be parailel processors ex-

ecuting literally millions of instruc--

tions simultaneously. Inside an efac-
tranic computer, each signal must be
guided by a small wire, but ne
Ei!yswal device is required to guide a

arn of light. This may make optical
computers easier to design and
manufacture and they will also be
free of the electronic noise which
plagues many of today's computers.

‘The L).5. Strategic Defence Initia-
tive — “Stay Wars™ — has provided a
great deal of motivation to recent
wark in this field. Many experts
believe that any SDE system will
have to rely on optical computing to
achieve (ae performance and te-
liability required by such a defence
project.

At a tecent conference hetd at the
Hebrew University’s Givat Ram
campus, over 150 scientists from
around the world gathered to discuss
the Jatest developments in this new
scientific field. The conference, orto

ive it its full title, The International
ticat Computing Conference, was
organized by the fsrael Laser and
Eiecho-OEncs Society and span-
sored by the International Commis-
sion for Optics (ICO}, the Optical
Soclety of Amenca (QCA), the In-
ternational Society for Optical En-
gineening (SPIE) and the Institute of

Optical computers
at speed of light
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Electrical and Electronics Engin-
eers (IEEE):

Ei:ﬂm At that point, tﬁerewmnld
abnghtspot

significant differences between
optical computers and today’s pre-
sent models, “This is a really big
pmenua.l field for optical compu-

ters,” he said, “becanse it is some-.

I:Iungyml can't do well electronical-
ly.” While electronic computers are
very well suited to Tming
numerical calculations, are not

very good at performing symbohc,

manipulations.
Optical processing easily manipu-
lates symbols, smr.z symbels can be

. Swhmmgeﬁ]mmldbemed
ACCORDING to Henri H. Arse- - as the basis of a targeting system for
nault, one of the speakers at the an anti-aircraft nussile. Although
conference from the Univtrsiﬁe these ﬁlters exm hoda)r, they are oot
Laval in Quebec, Canada, . ¥ETY papers discns-
-proceasing is likely to be one of the . sed wa in which image Flters can

be made insensitive to the noisc in
the image, along with scale, rota-
tion, size and contrast of the targes.
Another exciting application of
ggtlcnl computing is the construction
associative memories,

ter memories are like filing cabinets
—yau can only find out what is inside
the memary if you koow the oame of

_ n a second prescnmtmtl. L
Georg]e Eichmaon from City Col-
York University, stored in
asmauve memory the- radar
images of several aircraft and their
ldenuﬁcau& n:gnbers He lhe!tihla-
ter presen & memory with a
bragmeent of a B52 radar signal and
theﬂmemm}r output the letters
“g
There are fany other apphunons
for associative memories, such as
fingerprint identification,

Classroom computers
pass the screen test
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ment of encyclopedic databases, and
artificial inteHigence.

EVENTHE mast com ted clec-
tropic ers are built from a
smajl pem of sample electeonic
“building biocks

presented at the conference g
sed ways in which these buiding
blocks could be constructed from
optical, rather than electronic, com-
onents. Such optical building
glodts -could be etl:m us:;d h;m fo:
computer which only t
ite.calcutations. Such an optical coni-
pirter would be a very fast analogoe
of an electronic but would
ot exploit the ional possibili-
ties which optical compating prom-

the file, or where to look. Bui if you _ ies.

OOMPUTERS in achools are beoom.
ing almost as familiar as classroom
blackboards and chalk, To allay any
possible apprehension on the part of
the pupils, children are introduced
to this new learning aid as soon as
passible, even in the first prade.

There are also pre-school compu-
ter preparation programmes such as
those developed by a team from
kibbutzim in the Western Galilee.
Alon Blitz. of Kibbutz Hasolelim is
one of the nucleus of this proup of
developers. He is that still rare com-
bination of educator and comp‘ulzr
programmer.

In a paper which he presented to
the 18th international comgress of
the World Chganization for Early

casily reli'm small pictures,  had a file cabinet built out of associa- ~ Several scientists e:pvewed their | Chitldhood Edncation in Jerusalem,
Arsenault conti . Symbolic pro-  tlve memories, you could place a  doubts about the feadbility or de- | Blitz noted that as with all subjects,
cessing, a field whnch mcludes fatu- of a [etter on top of the Sll'!bllltr of constructing such a fully ex}:ert:se is not comprehensive.
tal 1 gnition, al binet and it would automatically “optical compater.” Tﬁe kecirond are not always sufficiently
mampﬁamnofmathmmTequa n tothe file containing the origin.  computer technology s versatile, | knowledgeable about computers
tions and w design, s T fast and cheap enough that optical | and what they can do to upgrade the
heavily used tn ial in U!,gmw One p:esentatlon demonsirated 8 computeis aronotneeded, theysaid. | standards of their pupils; and 2 @ood
npﬁl::uons holt‘:faphlc associative memory . Rather than the o jon of & | progt is nat autc
y of the papers presented at been used torecord sever-  fully cpt[ul r, the next few teacher,
the conference addressed the ques- sl phumgmphs of faces. After the years will pro see the substity- | Blitz and his colleagues are
tion of optical image recognition. If ages had been recorded, a small  tion of particalar electronic com) trained in both fields and for the
you look at the above semtence, it is nents with optical Analogues. For | six months have besn working

very easy to pick out the Tetter “e”.
But for a computer this task of
distinguishing an *e” other
letters is a very difficolt ahd time
CONSUMIng u?erntlon
The majority of the papers discus-
sed ways in which optical filters
could be made which woutd be sensi-
five to a particular image, such as
that of an aircraft. If a piciure con-
taining an airctaft and several other
objects were passed through such a
ﬁ]m, the filkered image w&n]d be
dark everywhere ekeept at it
where the aivcraft was in lheonl:::.!

ﬂ::ﬂnentofmeofﬂwalgmalhm
&5 ~ Was presented to the

hohgmm _The hologram was able to

instantly reconstruct the entire pic-

. ture, Being able to match names

with faces and recognizing feces
fromn minor details are two major
potential applications far ssoviative
Memories.

Using a conventional compater
system ko the same tagk
would require an extensive compari-
sont;’fthefrm:mntwnhewhplwm-

in computer's memory.
m could rake hours, even
foravefysmnllseto{phomgnphx.

‘mmple wires wsed io connect com-

tepdawd t:lw o 'ﬁf
g: wil optic cal
m: transmit signals faster and

wtth less noise, One of optical pro-
‘cessing’s first ications, accord-
ing to Peter from Bell Com-

?lun:mﬁmsbekmﬁﬁmh Indc New
ereey, will be to filter and prepro-
Eﬂu‘m&hm from fibwe ophu
Alread)r, Smith continued, ' com-
pani¢es making fibre-optic based
t:oIuIuunhi;::la:lt“ill:ugf systems have
reached the limit of processing speed
capablewil!lelwlmnicoomponmu.

ElectroInk The sharper image

uses lesy endrgy than other
aogysystems and iy also fuster.

enny Landa of Indigo says that-

no other company has managed to
perfect tlectropicaily responsive
tnks. The idea of fusing electronic
imaging end printing ink was aban-

Armed b svnrenne ales in the fisld

with the idea, because it makes their
more likely, absence) a
historical record, but

matter o(f
n? they felt they ooult_tn'
stand in the way of progress.

IT IS hoped that the keeping of

avetematic rerords on work  peris

Thammwwerpwgrnmmemuur&

_spondmanyonzswom regardless

of peculiaritees in pitch or pronuncia-
tion. In addition, the speaker should

i mthnvetopausebetwecnwnrdsor

lirit his ¥ocabulary.
to & software expert,
rontimiens sneech reomires six to 10

through GTM Iaformation Teth-
nologies Ltd,, a subsidiary of
Milouad, which is the computer set-
vices unit of Milouot, an industrial
cooperetive located near Acre and
guwned by 43 Western Galilee kib-

The software created by the team
is marketed as Triple P (pre—schuol
ation and is de-

preparation programine}
‘signed to help the child develop basic

concepts and facilitate a learning
teadiness. In the first grade, he
emphasized, childten already have
to deal with software contenis —
questions, exercises, typing. Their
approach wiil be that much more

positive if they are as familiar with.

the computer as they are with any
other classroun: furniturs,

The motivation behind the Triple
P series was an interest by its
creators in using the advantages of
the computer and combining them:
with the existing range of kindergar-
ten activities, idea was not to
replace those activities but to com-
plement them, using the computer as
a play-to-learn tool.

Pupils in a Netivar elassroom learn maiheémarics with the fielp of conpiers.

® the computer works fast, can
gpeat itself indefinitely, has plenty
tience and does nod get angry
when dealing with mistakes,
& it offers unlimited use of sdft-
ware, unlike a colevring buok,
which onee it kas been ﬂ]led in, is
uscless,
#  uniike books, cards, myom and
lnllldmg blocks, software can be
stoted compactly.
] ch:ldreumn develogafeelingof
creative partnership with the compu,
ter by watching on ‘the screen the
step-by-step creation of every im-
age. In coloaring books and assign-
mznt cards, the outlines of objects,
people and animals are already com-
pleted and the child is not gwen any
comprehension of how they have
' been made.

Perhaps even mote important is
the fact that the computer enabies a
child to develp mml bihftelﬁ :}
i t fear

humnatural;

beinsreprlman bya r.encher The
prove feed-

hnck when the cl'uld makes a mis-

Because the child receives the
right answer automatically after
making a ristake, lhere is no need to
stop the work and wait for a teacher
to explain where it was that he erred.

THE MAJOR advantage of Triple P
for adults is that they don’t have to
learn a language before working
with it because the use of the
keyboard is minimal. The role of the
adult is to choose an assignment
from the menu list, whick presom-

-ahly the child of kindergarien ape

can't tead. But after thal. it's inde
pendent piain sailing for the child,
wha in using the system learns the
concepts of shape, colour. size,
&u tity, direction and ordet, The
ild haas a joy stick to play to learn.
With computers soon destined to
be one of the basics of kindergarten
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equipmehl' &n obvious question

anises: will primary and secondary
school teachers eventually become
obsolete? Blitz responds with an
emphatic “no.” Nothing, he says,
can replace the teacher. Mo compu-

tor ran mina mars datella tns] crimen



