
Meetings 

Mechanical Translation: 

U.S.-Japan Joint Conference 

The possible use of electronic com- 
puters to translate natural languages 
was explored at a conference arranged 
by Panel II of the U.S.-Japan Coopera- 
tive Science Program (Tokyo, 20-28 
April 1964). Of special concern was the 
intertranslation of English and Japa- 
nese, with particular regard to the ex- 
change of scientific information. The 
conference was attended by 13 Japanese 
and 8 American delegates, with many 
observers present; Yasujiro Niwa (Japan 
Information Center for Science and 
Technology) presided. A prime pur- 
pose was to familiarize researchers in 
each country with the status and di- 
rection of the research effort in the 
other; visits were made to Japanese 
institutions active in the field of auto- 
matic translation. 

The status and problems of auto- 
matic translation in Japan and the 
United States were first surveyed by 
Hiroshi Wada (Electrotechnical Lab- 
oratory, Tokyo) and F. L. Alt (National 
Bureau of Standards). The papers which 
followed were mainly devoted either to 
linguistic or philological aspects of the 
problem or to computers and pro- 
gramming. 

S. Ohnishi reported on information- 
theoretic investigations of the Japanese 
language and on statistics on word 
frequency, multiple meaning, and fre- 
quency of certain word groups or con- 
structions in English. I. Imai presented 
a rigorous formalization of a simplified 
grammar of Japanese. B. Koro dis- 
cussed a classification of verb-preposi- 
tion government in English, which 
facilitates the choice of Japanese 
equivalents in the process of trans- 
lating into Japanese. 0. Watanabe dealt 
with Japanese verb patterns in con- 
nection with translation from Japanese. 
M. Nagao presented a set of criteria 
for English-sentence generation ex- 
pressed in terms of "expansion rules." 
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Following these highly theoretical 
papers, S. lyanaga presented a prac- 
tical set of rules for pre-editing Jap- 
anese text in preparation for auto- 
matic translation into English. These 
rules provide for transliteration into 
special characters (perhaps the Roman 
alphabet), breaking down complex 
sentences into simpler ones, supplying 
missing (implied) parts of speech, and 
coping with usages of parts of speech 
and with the "nuances" peculiar to Japa- 
nese. N. Nozaki reported on experi- 
ments in machine translation of pre- 
edited Japanese into English, while 
T. Sakai dealt with models and 
strategies in English-Japanese mechan- 
ical translation. 

H. Nisimura (Electrotechnical Lab- 
oratory) described experiments with 
automatic segmentation of Japanese 
text as a prerequisite to machine trans- 
lation. It is customary to print a whole 
sentence in Japanese as a continuous 
string of characters with no spaces 
between them; word separation is be- 
ing attempted by comparison with dic- 
tionary entries, using left-to-right scan- 
ning by the principle of longest 
match. T. Tamati surveyed Japanese 
computers intended for automatic 
translation, and T. Kurihara described 
a machine to be built for the purpose. 

Contributions of linguistic theory to 
problems of automatic translation were 
surveyed by H. H. Josselson (Wayne 
State University), dealing with con- 
ventional theories, W. S.-Y. Wang 
(Ohio State University), with trans- 
formational theory, and S. Lamb 
(University of California, Berkeley), 
with stratificational theory. E. N. 
Adams (I.B.M., Yorktown Heights, 
N.Y.) discussed machines for input 
of text, especially readers of print, 
while A. Satterthwait (Washington 
State University) surveyed special-pur- 
pose programming languages for lin- 

guistic problems. E. D. Pendergraft 
(University of Texas) spoke on rela- 
tions between linguistic research and 

the design of programs for it. Finally, 
D. G. Hays (Rand Corporation) sum- 
marized the American contributions to 
the Seminar. 

Photocopies of the Japanese papers 
are available from the Office of Tech- 
nical Services, U.S. Department of 
Commerce, Washington, D.C. (Pre- 
prints for Seminar, on Mechanical 
Translation, April 1964; OTS PB 
166204. Xerox, $5; microfilm, $1). 
Copies of the American papers may 
be had from the respective authors. 

I quote significant portions of the 
official final report on the conference: 

"There was general agreement that 
no single theory would be acceptable 
to all scholars at present, but that 
several deserve continued study and 
offer hope of providing a sound basis 
for mechanical translation. In Japan, 
the use of computers has not yet at- 
tracted the attention of many linguists; 
in the United States, few linguists 
have professional experience with Jap- 
anese, whose structure differs in many 
respects from those of Indo-European 
languages. 

"Since many delegates believed that 
mechanical translation requires lin- 

guistic studies of the languages in- 
volved, it seemed desirable for prog- 
ress in translation between Japanese 
and other languages to gain the in- 
terest of more Japanese scholars, to 
make their knowledge available in the 
United States, and to acquaint them 
more thoroughly with American 
theory and techniques of linguistic 
computation. 

"Since semantics is important for 

translation, since it is receiving in- 

creasing attention, and since the 
knowledge of the native speaker is 

urgently needed in this area, it seems 
to be a good . . . [area] for collabora- 
tion. Although the condition of syntactic 
studies is more advanced, collabora- 
tive study in this area would also be 
valuable. Obviously, English-Japanese 
and Japanese-English translation are 

especially appropriate topics for col- 
laborative research. 

"American scientists have almost al- 

ways used general-purpose computers 
for language studies, whereas two Jap- 
anese groups have constructed special 
machines. . . . difficulty of access to 

computers hampers some scholars in 
Japan, although this difficulty will 

probably be eliminated soon. 
"In the United States, much work 

has been done on programming lan- 

guages and systems for linguistics. One 

1599 



avenue for collaboration is the use of 
American systems by Japanese lin- 
guists. Such a plan would avoid serious 
duplication of effort. 

"In both countries, work on auto- 
matic print readers is underway. Suc- 
cessful completion of such a machine 
will reduce the cost of both linguistic 
research and machine translation. 
Meanwhile, it is noted that text can 
be obtained for study by collection of 
tapes produced as byproducts of book 
and newspaper publication. Such tapes 
could be exchanged with mutual benefit. 

"Information is exchanged inade- 
quately between the two countries. Dis- 
semination of titles and abstracts is 
needed, as are translation and also dis- 
tribution of semipublished reports to 
more interested persons. It was sug- 
gested that the Association for Ma- 
chine Translation and Computational 
Linguistics, the Research Committee 
for Machine Translation of Japan, and 
the Information Processing Society of 
Japan might help with these problems. 

"Results of machine translation 
studies, such as programs or algo- 
rithms, dictionaries, and grammars, 
are not easy to publish, but private 
arrangements are possible. .... the 
value of much cooperative work will 
be proportional to closeness of col- 
laboration, especially in Japanese-Eng- 
lish translation, and vice versa. 

"The delegates recommend: 
"1) A systematic program of ex- 

change of researchers between Ameri- 
can and Japanese mechanical transla- 
tion projects, especially in the field of 
linguistics and computer programming 
applicable to mechanical translation; 
these exchanges should be used to aid 
establishment of programs of research 
on Japanese in the U.S. 

"2) Increased availability [of] and 
ready access to highspeed digital com- 
puting facilities for language process- 
ing research in Japan and also in the 
U.S. 

"3) Encouragement of continued 
exchange of published and unpub- 
lished reports on an informal and in- 
dividual basis and the establishment of 
an appropriate mechanism for the 
timely exchange of both research re- 
ports and published literature, with 
adequate provision for translation of 
the significant literature. 

"4) That all Japanese reports and 
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"4) That all Japanese reports and 
articles on mechanical translation and 
computational linguistics be provided 
with English abstracts which would be 
made available to appropriate an- 
nouncement and dissemination services 
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such as Computing Reviews and the 
Association for Machine Translation 
and Computational Linguistics. 

"5) Exchange of Japanese and Eng- 
lish textual material in machine-usable 
form such as punched paper tape, 
punched cards, and magnetic tape. 

"6) Exchange of coding systems, 
algorithms and programs. 

"7) A second seminar on mechani- 
cal translation, after sufficient time and 
opportunity have been allowed to im- 
plement the kinds and means of co- 
operation suggested in the preceding 
recommendations. 

"8) A planning meeting in the US 
in 1965 to determine areas for further 
cooperation; it should be preceded or 
followed by visits to US research 
centers. 

"This seminar feels it desirable to 
establish close relationships between 
the Mechanical Translation Commit- 
tee of the Information Processing So- 
ciety of Japan and the Association for 
Machine Translation and Computa- 
tional Linguistics, in order to promote 
the recommended actions, such as 
3,4,5,6, on a non-governmental basis." 

FRANZ L. ALT 

National Bureau of Standards, 
Washington, D.C. 

Radiation Preservation of Foods 

A comprehensive review of research 
activities on radiation preservation of 
foods throughout the world was given 
at an international conference held 
27-30 September in Boston, Massa- 
chusetts. 

S. A. Goldblith (Massachusetts In- 
stitute of Technology) opened the con- 
ference by challenging the 350 scien- 
tists attending to make sound judg- 
ments about the safety of foods pre- 
served by radiation. "Let us not allow 
our thinking to be muddled by 'theoret- 
ical hazards' that do not and cannot 
exist in the practical situation," Gold- 
blith admonished. He pointed to the 
application of the 1 2-decimal-reduc- 
tion-time (12D) principle for thermal 
processing to radiation sterilization of 
foods as an example of such "mud- 
dled thinking." 

Expanding this point, Hamed El- 
Bisi (U.S. Army Natick Laboratories) 
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no available evidence to support the 
claim of industry-wide compliance 
with the 12D principle in the thermal 
canning of foods. He called for a posi- 
tive effort directed toward the estab- 
lishment of a sound, realistic, and ex- 
perimentally supported definition of 
the minimum radiation dose required. 

In summarizing studies on the 
wholesomeness of radiation-preserved 
foods, Nicholas Raica, Jr., (U.S. Army 
Medical Research and Nutrition Labo- 
ratory) said that recently completed 
studies indicate that foods electron-ir- 
radiated with 11-12 Mev to 5.5 Mrads 
are wholesome. (Current Food and 
Drug Administration clearance for ra- 
diation-preserved canned raw bacon 
limits the use of electrons to a 5-Mev 
maximum.) Raica stated that induced 
radioactivity cannot be detected in 
foods irradiated with energies of less 
than 10 Mev. He explained that, on 
the basis of theoretical considerations, 
it has been determined that if a per- 
son's entire diet consisted of food elec- 
tron-irradiated with 24 Mev to 5 
Mrad, his total exposure would be 
0.26 Mrad per year. It has been esti- 
mated that one is exposed to about 
150 mrem per year from natural 
sources and that 5 mrem of this is con- 
tributed by fallout. 

The pasteurization of fish products 
by radiation was a major topic dis- 
cussed at the conference. Kevin G. 
Shea (U.S. Atomic Energy Commis- 
sion) said that radiation pasteuriza- 
tion has been shown to extend refrig- 
erated shelf-life of marine products 
for 30 days or more. 

Areas of study pursued by the AEC 
and the Bureau of Commercial Fisher- 
ies in the field of radiation microbi- 
ology of marine products include: (i) 
shifting ecology of the irradiated flora 
due to variation in irradiation resist- 
ance and the unique spoilage patterns 
resulting; (ii) whether significant num- 
bers of microorganisms which survive 
are mutants, and what their disease- 
producing role is, if any; (iii) extent of 
increase in radioresistance; (iv) syner- 
gistic radiolethal effects of food addi- 
tives (such as nitrates, sodium chlo- 
ride, antibiotics), concomitant heat, 
and other agents. 

John Dassow (Bureau of Commer- 
cial Fisheries) reported that a mini- 
mum radiation dose of 0.2 Mrad will 
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give reasonable (two- to fourfold) ex- 
tension of shelf-life to Pacific crab- 
meat and flounder fillets at a storage 
temperature of 0.5?C. He explained 
that the advantages of using this low 

SCIENCE, VOL. 147 

give reasonable (two- to fourfold) ex- 
tension of shelf-life to Pacific crab- 
meat and flounder fillets at a storage 
temperature of 0.5?C. He explained 
that the advantages of using this low 

SCIENCE, VOL. 147 


