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Machine translation services on the Web are getting popular. For intercultural communication, multiple trans-
lation services are often combined. Furthermore, since English is a hub language, it is often necessary to cascade
different machine translators to realize translations between non-English languages. As a result, word sense is
often changed because of the inconsistency, asymmetry and intransitivity of word selections among machine trans-

lation services.

Therefore we propose a context-based coordination framework in which context is propagated

among cascaded translation services by referring multilingual equivalent terms. We regard machine translation
services as black boxes, and achieve substantial quality improvements by Web service coordination. This means
that context-based Web service coordination improves the quality of machine translation.
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Algorithm COORDINATE-TRANSLATION
-SERVICES(MT, s1) return spy1

1: MT /* An ordered list of cascaded machine
translation services combined
(MT ={MT\,MTs,.... MT,}) */
: s; /* Original input sentence of MT; */
: t; /* Output sentence of MT;(t; # si+1) */
: MT; = (s, t;) /* An original machine translation
service; a set of pairs of s; and ¢; */
: 0; /* A word in sentence s; */
. T; /* A set of n-tuples (w1, ..., wn),
where wy, is included in s (k < ); All n-tuples
are registered in n-Lingual Dictionary */
: Py /* A set of pairs (0;,0i+1), where o; € s; and
0i+1 € Si+1, modified translated word of o; */
T — {(w1, ..., wn)|w1 € 51}
for each MT; in MT do
ti — MTi (Sz)
P; — GET-WORD-PAIRS(s;, t;)
si+1 — MAKE-SENTENCE(P;)
end loop

8:

9:
10:
11:
12:
13:
14:
15:
16:
17:

return s,41

function GET-WORD-PAIRS(s;, t;) return P,

18 ¢i+1 /* A translated word of o, ciy1 € t; ¥/

19: P, — ¢

20: for each word o; in s; do

21: ¢i+1 < GET-TRANSLATED-WORD(o0;,t;)

22: for each n-tuple (ws,...,wy,) in T; do

23: if (0i,cit1) C (w1, ..., wn) then

24: P, — P U {(Oi, Ci+1)}

25: end if

26: end loop

27: if (0i7ci+1) ¢ Pl then

28: 0i+1 < i+1th word in n-tuple selected from

{(wi, ..., wn)|0; € (w1, ...,wn)}

29: P, — P;U{(0i,0i+1)}

30: end if

31: end loop

32: return P;

33:

34: function UPDATE-CONTEXT (T3, P;) return T4

351 Ti+1 — ¢

36: for each pair (0;,0,11) in P; do

37: Tit1 — Tip1 U{(w1, ..., wn)|(w1, ..., wn) € T;
and (Oi,0¢+1) C (wl, ,wn)

38: end loop

39:  return T;yq
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*2  http://www.kecl.ntt.co.jp/mtg/resources/index.php

gobooboobobobobobooboooboboboo
gobooooooobooooboobooooo

goboooobooooooooooooobooo
gobooboooooboobobooboooooooo
goboooboooooooobobooboooooooo
gbobooooboooooooboooboocobooooooon
goboooooooboooooooooooooooon

goooooooooboooboooouooooobobooooooo
gooooobooooobobooooooooooooooon
oooooOoooODOoOOoOoOOoOO0O webOOOOOOOOOOO
gobooooooobooooobooooo

gooo

[Hassine et al. 2006] Hassine, A. B., Matsubara, S. and
Ishida, T.: A Constraint-Based Approach to Horizon-
tal Web Service Composition. ISWC-06, pp.130-143
(2006).

[Singh 2003] Singh, M. P.: Distributed enactment of mul-
tiagent workflows: temporal logic for web service com-
position. AAMAS-03, pp.907-914 (2003).

[Traverso and Pistore 2004] Traverso, P. and Pistore, M.:
Automated Composition of Semantic Web Services

into Executable Processes. ISWC-04, pp.380-394
(2004).
[Wu et al. 2003] Wu, D., Parsia, B., Sirin, E,

Hendler, J. A. and Nau, D. S.: Automating DAML-S
Web Services Composition Using SHOP2. ISWC-03,
pp-195-210 (2003).

[Ishida 2006] Ishida, T.: Language Grid: An Infrastructure
for Intercultural Collaboration. SAINT-06, pp.96-100,
keynote address (2006).

[Yamashita and Ishida 2006] Yamashita, N. and Ishida, T.:
Effects of Machine Translation on Collaborative Work.
CSCW-06, pp.515-523 (2006).

[Kanayama and Watababe 2003] Kanayama, H.
Watanabe, H.: Multilingual Translation via Anno-
tated Hub Language. MT-Summit IX, pp.202-207
(2003).

[Liu et al. 2007] Liu, Z., A. and Ri-
abov, A. V.. A Planning Approach for Message-
Oriented Semantic Web Service Composition. AAAI-
07, pp.1389-1394 (2007).

[Vossen 1998] Vossen, P. (ed.): EuroWordNet: A Mul-
tilingual Database with Lexical Semantic Net-
works. Dordrecht, Netherlands: Kluwer (1998). See:
http://www.hum.uva.nl/ ewn/.

[Tokunaga and Tanaka 1990] Tokunaga, T.
Tanaka, H.: The Automatic Extraction of Concep-
tual Items from Bilingual Dictionaries. PRICAI-90,
pp-304-309 (1990).

[DO00 1998 OOOO0O,0000,0000..000000
JooopoooooD.oooooooog, Vol. 39, No. 6,
pp.1915-1924 (1998).

[0DO0,00 2006) DOOO,0000.: D0O0OOOOOOO
00 WebOOOODOOOOOOOOO.ODOOODO
00000000 171-12, pp.67-73 (2006)

and

Ranganathan,

and



