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Introduction

The ATR-MATRIX
system'® translates both ways between English
and Japanese, ' quickly enough to hold a
realistic conversation in the hotel reservation
task domain. This paper explains its software
design, features, limitations, and some future

speech translation

directions.

This paper focuses on features that are new?
in the past year, including hands-free operation,
bi-directional operation, and support for the
multinational C-Star II translation project.

Design

ATR-MATRIX integrates these software
subsystems: SPREC? for recognition, TDMT*
for translation, and CHATR? for synthesis.

Figure 1 shows a block diagram of ATR-
MATRIX, in the bi-directional configuration.
Communication between controllers is in a
packet format (thick lines). The Main
Controller is essentially a switch that controls
the basic data flow of the system. Each
subsystem's controller transforms the data

from received packets to the data format and
control signals necessary for each subsystem
(triple hines).

The host computer for the Japanese side
runs the Controllers and a Japanese recognizer,
a Japanese-to-English translator,
Japanese synthesizer. The English result is
displayed and sent by the Connect Controller to
the English host. From the English host,
Japanese translation results arrive at the
Japanese host's- Connect Controller and are
sent to the Japanese synthesizer. The English
host runs a complementary set of controllers
and subsystems.

For operation in the C-star II consortium,
the - Connect Controller transforms between
packets and the protocol for the C-star II
Communication Server, which connects to a
network of translation systems in various
countries. In another configuration of ATR-
MATRIX, German, Korean, and Chinese are
output in addition to English. (These
configurations are not shown in Figure 1).
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Figure 1: Basic Design for Bi-directional Configuration

ATR-MATRIX: HER AFHAIEFFR Y A 7 4

ben@itl.atr.co.jp, anishino,singer,fujisawa, syamada, sugaya, takezawa, ayokoo,s-yama -



2—88

l l I Awake I [ Sleep JI

ID I(Level Meter)l

Joo1: FEiADFHREHRELNLEY .

E001: [£L, LVyODEBY TLLEIH?

J002: + B O+ BN+ EZBFET T IILIN—LTERL
LET

J001: 1’ d like to make a reservation, please.

£001: Yes, and when would you like to stay?

J002: From October tenth to thirteenth and I’ d like to
have a single room, please

Figure 2: The Graphical User Interface

Figure 2 shows the Graphical User Interface
(GUI). At the start of the conversation, the user
pushes the Awake button to turn the
microphone on. The start and end of speech are
determined automatically, and the recognition
result is displayed as JOO1 in the top window.
The English translation result is displayed as
J001 in the bottom window, and is sent to the
English host. When his reply is translated to
Japanese, it appears as E001 in the top window.
Thus each window shows one full conversation
in one language, with each side (party)
identified by J or E (also in a different color on
the screen, shown here in Italics).

Two elements of prosody are used in ATR-
MATRIX: inflection and pause length.
Interrogative inflection is detected by the pitch
contour of the last vowel in each sentence, for
example, "wakarimashita? must be translated
differently from "wakarimashita." Any pause
longer than about 0.7 seconds is detected by
SPREC's front end Speech Detector. But a
pause of only 0.2 seconds occurring where the
Language Model expects an end-of-sentence
can be detected by a module of SPREC that has
knowledge of the Language Model. The result
is a much faster response by SPREC, and ATR-
MATRIX as a whole.

New Features and Problems

The primary new feature of ATR-MATRIX is
the addition of an English recognizer, enabling
bi-directional JE/EJ translation. This involved
training the  recognizer for English, and

modifying the Sentence Splitting® for English.
The greatest improvement in the user
interface is hands-free operation. But if noise is
detected as speech, or the user wants to sneeze
or talk to someone else, he must use his hand to

click the "Sleep"” button to abort the
recognition.
Recently we started supporting the

Slackware Linux Operating System to take
advantage of the newest and fastest Personal
Computers. But we had to solve some problems
with the audio hardware and drivers.

Future Work

The performance of ATR-MATRIX is
currently being evaluated by asking naive
users to complete a hotel reservation task. This
test brings to light many practical user
interface issues. For example, when the user
sees that the recognition result is mistaken, he
wants to stop ATR-MATRIX from sending it to
the other side, or to communicate that it should
be ignored. Results of the evaluation will be
presented in the near future, and will cast light
on new research directions enabling practical
use of speech translation systems.

!' T. Takezawa, T. Morimoto, Y. Sagisaka, N.
Campbell, H. Iida. F. Sugaya, A. Yokoo, S. Yamamoto,
A Japanese-to-English speech translation system:
ATR-MATRIX Proc. ICSLP 1998, pp. 2779-2782.

2 B. Reaves, A. Nishino, T. Takezawa, ATR-MATRIX:
Implementation of a Speech Translation System,
Proceedings of the Acoustical Society of Japan,
Spring 1998.
SRR, VYT =NTVR, =T AR
BRFE, “BEEFHR A7 A [ATR-
MATRIX ] 23T 5 &2 OERL & HliH 55
®. BAFEZERVR 10 FEEEMARERESHE
HEERICE. 1, pp. 161-162 (1998).

* H. Mima, O. Furuse, Y. Wakita, H. lida, Multilingual
Spoken Dialog Translation System Using Transfer
Driven Machine Translation, Proceedings of Machine
Translation Summit VI, pp. 148-155.(1997). -

3 N. Campbell, CHATR: A high-definition speech re-
sequencing system, Proceedings of ASA/ASJ Joint
Meeting, pp. 1223-1228 (1996).

¢ AESRE, BTE, "REEMOSEE LIS

L A EENBEMNA~OLRFE", AREEL
. Vol. 6, No. 2, pp. 83-95 (1999).



