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The goal of this thesis is to design an interactive translation system to support multilingual
communication using the user-centered design approach; it details how to select the best
machine translation for the user's input message, customize translation for different
communication topics, and interact with users to improve translation quality for multilingual

communication. This thesis consists of six chapters.
Chapter 1 outlines the thesis, including the research objective, approaches and issues.

Chapter 2 describes the background of this thesis. This chapter studies the previous work on
machine translation mediated communication, shows the communication problems caused by
machine translation, and clarifies the requirements important in designing interactive

translation systems.

Chapter 3 proposes a two-phase evaluation process for selecting the best translation result
from multiple machine translation services. The first phase selects one of a number of
automatic machine translation evaluation methods, and the second phase uses the selected
evaluation method to identify the best translation result. In preparation for machine translation
| evaluation method selection, the supervised learning approach is used to learn evaluation
method selection rules by using human evaluation results from experts as a supervisory signal.
In the first phase, the machine translation evaluation method that best suits the user's input
message is selected by using the learned rules. In the second phase, the selected evaluation
method is used to evaluate translation results of the user’s input messages from multiple
machine translation services for selecting the best translation. An experiment on a test set for
machine translation evaluation shows that even though the proposed method currently has very
simple evaluation method selection rules, it can achieve an improvement from 3.8 to 4.2 (5-

point scale of adequacy) compared to using just one evaluation method.

Chapter 4 presents a customization method for translating messages across multiple topics.
The target is to enable the user to flexibly compose the language services of domain resources
(dictionaries and parallel texts) with machine translation services so that different domain
resources can be selected for different topics. A declarative language is designed for users to
incrementally add domain resources into composite services for each topic, and its execution
environment is developed by allowing the dynamic identification of a topic by keyword-based

topic detection, the generation of all possible composite services by using logic programming,




and the selection and execution of the best composite service for translation. A case study of
foreign students'.communication on multiple topics, such as learning life and graduation
procedure, is provided. Following the description of customization, a significant increase in

human judgment accuracy is verified.

Chapter 5 proposes a translation agent that interacts with users for improving translation
quality. The translation agent is designed to detect the mistranslations output by machine
translation services, with evaluation support from Chapter 3 and service deployment support
from Chapter 4. This design enables the translation agent to prevent the transfer of
mistranslations and to suggest message alteration for improving translation quality. Thus, the
translation agent can reduce the number of user messages needed to address the mistranslation.
Through a multilingual communication experiment in which users collaborate on tangram
arrangement, this chapter shows that translation agent mediated communication allows users to
achieve consensus-building by exchanging 22% fewer messages than the traditional machine

translation mediated communication.

Chapter 6 summarizes the original contributions and future directions. The user-centered
design proposal is useful in selecting the best machine translation service for each user's input
message, to flexibly apply various language services for customizing translation, and to
interact with users for improving translation quality, so as to improve translation quality for

multilingual communication.

FRIXABOEG LRBLEEOHEOEBIL 1 HE 3 8FEX 36T TERL. &bt
T, 3,00 0F2EBUELTH &,
MYXABROEEZEBEBTHRATDIESIRX, 4100~1. 10 Owords TERL
EEWBOBEGIIAAES00~2, 00 0 FRETERT LI &,




(Bitk 2 )

(RXBFEDOHBEOER)
R, ZBFEII 25— a e EXXBT 5017, IR AF L0 —F
DX El (user—-centered design) Z2ELTWS, AIE, I—HOAHAvEZ—I1Z
WU BRT —EXORERN, Py IR UEEBBRBRY - A0 AFT 1
X, B, AT EOHFEIZLHI2BRAEOXUEBEZREL TS, BoN/zEE
RERELTO®EOTH D,

1. BEBERY-EARROEDO EEREM O

HEOBEMBARY —EAZHANWTREDOHRERZ2E22DI0. 2—HDAT A
O ZEICHEYATRIEMTFEERIRL, FNEHWTHERBRT — Y 225
fli - BT BE NS ZEREHFM ORI ERELTWS, £T. FOLELAN A
Wl — IR T AR - Y 2O REEEFEORRNEMEEIZL DML .
AFIZELSFEMELRETEIET, AJTAYE—PORMIZIECTATIZ L 28
ERDIEWEIRMEFEEZEZEZER T AN IV EFEH L THL., AvtE—IUBRAHLENH
BN, ZDN—IERWTHRGFEE®RIRL GE—BE | BRan/-8
NEMFLEEHNWTERZOBEBRBRY - 2AOMWREREZHEML. BROMAEL
EEINTS (FoERE . BEFRICLSTRERE, BREETFE2EELRE
FIEENHRERZEMEIZI - THMGEL /&2 A, BRI ko R
PO —NzZHWERIZBWTD, BEFRICIDTREROBEYE (adequacy) D5
BT 2 193, 8 54 N EE A I EITRIL TS,

2. PEwZIZEIWERROIAITL X

BEROME Y IMBILTARFTEA Y EZ—PRRF2 AL M EHRTLEZDHIZ. MY
w IR U TTEYAMRERY - EX (EMAERECHPINER) Z2EM8RR
U, BB —EXEHEES B IR AFHEEZREL TS, £, I
EFEBITHEDIL, TNy ZRECTHRERZEAY—ERITEINT 3
FODRIBREBERIFLTNS, 5612, F—U—RIZEIS My ZHIEZRZ W
T, BEFEA Y- PCRF2 A MDAy EY /7BEICHELZMRI—EXE, &
OS2 07 eRWTERLETTA2REZHEBL TWS, 24ALEPHEE
R EBEROIEY VNRETHEBREA L V—TOMGFHICIREFEEMHL. b
By 7 ZEZHEBOBRERY —EANELTAEE6IC. BREEXKIBICM ET
HIEEMERLTND,

3. A—TFERRIATLDA S T a L HRAGERE
BHBRY——EZOBERIIEZ2IZI a2y —2a > OEMBEEET A 2010, 11—
FEDA IS a il BRBERZRETOIHRI - MERELTL
bHe BEMHRENZIX, BRI -2 2 MAMRFMFERZ AW TEBBRY —EX DO
REROBRE*EEHML. SMEMENESEBRERZEETTIZFOTME
EANAYE—VOBEREZEZI-YFIZRRTS, LD, ERENEAyE—
CORERBEEHETAZENTE, I—FHEOII 2=y —3 g > OBIZEN
5., BERIA—TOEEERBEELTHONSY 7S LAEBERIZE ST, IR
IV b ENLEEEEII A yr—2a UEBHRY - ZA0AER N
HOE D BLWMBFDA v E—PHTEERRBITADIEEZHSMILTWS,
PLlE. RBXEA S0 574 TR AT LAOMBREEZETH D (1) BEMEET
M7otAX, () PEYIZIZEISFROIAITA X, () ZI—TFEHFAI A
TLADA o2 a X5 MRBEREOREEZHEMAILTWDS, £, £




EERIABRERNYT — E ARG Ch 570, RN OES BRI TH D .
BBERY - 22 WEd3I 22— g L iiHFET5HOTH S,

EoT. RRXidit (BE%) OSUHXELTHifESH2DbDERADS, £,
RIS H S AT EM L 7 CAA & 2 B L s O R A% & b T,

it

E R NEEOHROEE ORI, FURIXOEEIDNWTOREZHLTHI &,
iz, dEORROES W2 TR £ A HWXAFESTNIZEELL
MEGRB 2T o i RER ERBDZ, 1) 2HTHAD T &,

WebTOMEAMEFLLAVEAE. UFAMTRETZEMERATEI &,
P UN L £ DI




