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B Military operations::documents written_ in foreign languages are relevant.

B The information in the documents might be of great value for the military
analyst. -

B Foreign languages can be an obstacle.
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B Problem if the documents are written in less-learned languages:
only a few or no human translators are available, security issues
no economic interest in building translation systems

B New deployments or new languages for intelligence purposes: How the
military system can react agile to this language problem?

B This paper: Propose a concept to improve this situation:
Reducing the expectations of the quality of the translation and

using the approach of statistical machine translation (SMT) to rapidly
produce new translation system
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M Gisting: Possible to rapidly construct SMT systems if rough translations are
sufficient .

B Gisting:
to understand the general content or

identify those documents which should be translated by human
translators.

M As an example, we describe how we used this approach to set up an SMT
system for the language pair Dari — German.
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B ‘Machine translation (MT) is the complete automatic translation of text
from one natural (source) language to another (target language) while
preserving the meaning.

® Not: Computer-aided translation used by humans (translation memories).

W Gisting: rough translation, not a high quality translation, possible wrong
translated words, grammar errors etc.
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m Different types of translation

limited source language

fully automatic
machine translation

high translation
quality

with human

I low quality translator

currently not feasible

The graphic is from the talk “Machine Translation 11" given by Harold Somers, School of CS, University of Manchester.
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B For new mission-relevant languages any text written in this language
might be of interest. Therefore, we have to accept the low quality of the
translation.

B According to previous slide this is doable by fully automatic machine
translation systems.

W But, if we want to adapt agile to new “language-situations” this is only
possible if the systems for fully automatic translations can be constructed
rapidly.
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M Example for rough translation systems:

Forward Area Language Converter (FALCon, U.S. Army Research
Laboratory)

® notebook-based

B documents are scanned,
OCR (optical character recognition)

¥ translated into English

B English text can be searched for
keywords

B used during the Haiti (1995) and the Bosnia (1997) mission
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M Parts of the (simple) concept:

Reduce the expectations concerning the quality of the automatic
translation to rough translation.

Use the approach of statistical machine translation (SMT) to come up
very fast with a new translation system.

Build up a team of scientists who are up-to-date to the SMT technology
and to the corresponding scientific field and who are responsible to
create very fast new versions of the translation system.

Create an military operational centralized automatic translation service
for the military users via any military intranet.

Make sure that the operational staff tightly works together with the
team of scientists.
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B SMT is crucial for the success of the concept.

B We build up a small infrastructure (small team of scientists, computer
cluster, procedures, software ...) to show that we can come up (fast)
with a new SMT system for a language pair relevant for the Bundeswehr.

B Project::Machine Translation for ISAF Forces (ISAF-MT):

Objectives: Build up bilingual corpora and linguistic tools and to
construct through SMT technology Dari — German translation systems

German - U.S. cooperation project (Air Force Research Laboratory,
Dari — English)

B Our project proved that a translation system can be produced rapidly
(depending of the availability of corpora).
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® Dari
spoken by approx. 22 million Afghans
spoken in the center and in the northern part of Afghanistan
an Indo-European language
28 Arabic characters + 4 additional

a right-to-left language, no distinction between uppercase and
lowercase, no written short vowels

syntactic word order SOV (subject-object-verb)

closely related to the modern Iranian Persian (Farsi) and Tajik spoken
in Tajikistan
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m Statistical machine translation (SMT)

goal: find the “most likely” (best) translation for a given source
language sentence

for the source language sentence f the target language sentence e is
selected that maximizes the probability p(e|f)

p(e)p(fle)
p(f)

argmax, p(e|f) =argmax,

translation model p(fle): retains the content of the source language
sentence, bilingual parallel corpora

language model p(e): the target language sentence is well-formed,
monolingual corpus
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B Excerpt from the ISAF-MT translation model

154229  «usbaSle 1 ]|, seistill ! ||| 0.197548 0.00202913 0.197548 0.00328463 ||| ||| 1 1

154230  « wsb oSl |||, sei still ||| 0.197548 0.00331125 0.197548 0.00420655 ||| ||| 1 1

154231 < e Welt . online sy o« Ol 5ie b ollas yo 2 ||| Quelle Welt online am 20. Oktober 2008 : ||| 0.0282211
154232 s Welt . online 2usi o Ol e L 2l 5o ||| Quelle Welt online am 20. Oktober 2008 ||| 0.0282211 4.
154233 . sl «yls ||| Stationierung von ||| 0.00581022 3.81773e-06 0.0246934 7.41779e-06 ||| ||| 34 8
154234 .« g «yls ||| Stationierung ||| 0.00548743 3.81773e-06 0.0246934 0.0006259 ||| ||| 36 8

154235 . s «ls ||| begleitet von der Stationierung von ||| 0.00731657 3.81773e-06 0.0246934 2.60816e-13
154236 . sl <ls ||| begleitet von der Stationierung ||| 0.00731657 3.81773e-06 0.0246934 2.20072e-11 ||| |
154237 < sl <yls ||| der Stationierung von ||| 0.00731657 3.81773e-06 0.0246934 4.73274e-07 ||| ||| 27 8
154238 . sl <yl ||| der Stationierung ||| 0.00731657 3.81773e-06 0.0246934 3.9934e-05 ||| ||| 27 8

W Excerpt from the ISAF-MT language model

-0.9569345 fiur die Dauer des -0.140566
-0.3309343 flir die Dauer von 0.0009403285
-1.329289 nur die Dauer von -0.006186663
-0.4907208 oder die Dauer der -0.006186663
-0.4907208 und die Dauer der -0.006186665
-0.4907208 war die Dauer der -0.2274503
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B The translation model is trained on a bilingual parallel corpus

M Dari — German corpus: topics “military” and “terrorism”; Sada-e-Azadi,
Pajhwok, Kokchapress; around 27,000 sentences; military dictionary Dari to
German (71,798 entries)

T A8 ampadiy e Cysfi 1) QIS Cyial VYY) apas 4858 Opali U 55 4S i S Oyl Glaal el (gla 08 659,

2 oy papdi JAS o 1) el e 65000 VYY) dpaa 4858 e sle sl o e plio &)y,

3 oy aalya IS Cyiel 5 Guly s sl Cytal e gla s R0 L Sua 38 (s S 488 .

4 3l a3 (K5 oba 1) JIS 48 8 8 s g e 1) et Culel Culghue V1) 488 2Bl 0 08

Sl 253 A1 Ciaxs o3 bie 111. Division unterstiitzt die Sicherheitskrafte in Kabul.Nachdem afghe

6 2L eSsSzbse 9 Ende Mai wurde die 111. Division vom afghanischen Verteidigungsministe

7 355 Jexs OS85 3 e Division wird in Kooperation mit anderen afghanischen Sicherheitskra

8 <lshee el 35 4 Wahrend die afghanische Nationalgarde hauptverantwortlich fir die Vertei

9 dleaimlplyel 5 "ch verspreche der afghanischen Regierung, dass wir unserem Volk unte
10 88« S»J2¢ 5 Kabuls 111. Division, die ihr Training vor sechs Monate begonnen hat, bes
1 culean dlon e 7 pig Soldaten besuchen ein zweimonatiges Training und ihre modernen Wi
12 apei2dy peculiic g pig Griindung der neuen Division war ein groer Schritt in der weiteren E

9 "Die afghanische Armee hat mehr Sicherheit in die afghanischen Provinze
10  Weiterhin kiindigte er eine neue Militarinitiative an, die aus Polizeibeamter
11 Die letzten Vorfalle, in denen Zivilisten aus Versehen ums Leben gekomme
12 Die sieben Jahre alte afghanische Armee besteht mittlerweile aus 90.000 ¢
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B Development of SMT systems: experimental approach, different ways of
realizing the translation or language model, different corpus pre-
processing, ...

B Evaluation is based on a manually checked bilingual corpus (around
1,000 phrases); various metrics, e.g., BLEU, METEOR, TER

B Toolbox: Moses

Construction/modification | :
of SMT system Evaluation
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B Overall objective of the experiments: Find improvements of the translation
model (and its submodels) and correct weights of the parameter in the
models that maximizes the probability of produced translated sentences.

M Considered parameters:
size and quality of the tuning set,
normalization, compound splitting,
reversal of sign and word order,
alignment heuristics,
maximum phrase length,
reordering,
inclusion of part-of-speech (POS),
inclusion of lemma,

inclusion of word stems.
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B Experiment: Compound splitting

M The German language has a lot of compound words; words consisting of
more than one stem, e.g., “darkroom”

M In this experiment the compounds were split by the Moses Compound
Splitter into single words; for both languages

Compound splitting BLEU METEOR TER
baseline 7,55 15,60 8,93
input (dari) 7,14 15,54 9,02
output (deutsch) 6,65 14,98 10,50
input (dari) & output (deutsch) 7,14 15,60 9,02

M Decline in the scores.

B Contrary to the expectation compound splitting does not increase the
quality of the translation.
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B Experiment: Reversal of sign and word order

M Dari has a right-to-left writing system and the verb is located at the end of
the sentence.

B In this experiments each line of the Dari side was reversed sign by sign and
word by word.

Reversal BLEU METEOR TER
baseline 11,10 16,55 8,87
reverse words 10,03 15,48 9,41
reverse string 10,07 15,50 9,38

B Decline in the scores.

M Simple reversing is not an appropriate way of handling the direction in
different writing systems.
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B Experiment: Inclusion of lemma

B Lemmas are abstractions of the various possible word forms, e.g. runs =>
run, lauft => laufen; integrated by means of factored translation models.

B German: Mate-Tools package; Dari: internal tool.

Inclusion of lemma BLEU METEOR TER
Baseline 5,34 12,14 9,11
align: lemma => lemma 577 12,60 9,03
align: word => lemma 5,60 12,14 9,02
align: word + lemma => lemma 5,61 12,23 9,02
trans: lemma => word + lemma 5,37 12,18 9,06
trans: word => word + lemma 5,45 12,18 9,09
trans: word + lemma => word 5,35 12,15 9,08
trans: word + lemma => word + lemma 5,36 12,13 9,09
reord: lemma => word 5,40 12,32 9,07
reord: word + lemma => word 5,42 12,26 9,09

B Alignment can benefit from the inclusion of lemma.
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M Experiment: Example outputs of the ISAF-MT translation system

Input:

Reference:

Output:

Input:

Reference :

Output:

Input:

Reference :

Output:

Input:

Reference:

Output:

ST [P LA What | do not know will not hurt me.

Was ich nicht weiR , macht mich nicht heif’ .
Unkenntnis ein Segnung .

- J semantic affinity \

B e e lall iy ) 5 )5 4500 5 oLl ke 4S e e pluilisl )3 (S el S 1 100 Sl iw
Uber 100.000 US - Soldaten sind in Afghanistan stationiert, die gegen die Taliban und das
al - Qaida Terror -Netzwerk kampfen .
mehrals 100.000 US - Soldaten Soldatenin Afghamstan stationiert , gegen Taliban und dem
Al-Qaida Terror - Netzwerk kampfen. :

|

S 6 s _'a . !
. ‘1 semantic snmlanty |

.,.;)IJ".:_;:—;)—'.

Ich bin in Eile . ] small deviation ’ .
ichhab’seilig. ~ I'm in a hurry.

Lol Gad VS 10 0 (o O
Diese CD kostet 10 Dollar. ; -
Diese CD kostet 10 Dollar. W

This CD costs $ 10.
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Understanding documents written in foreign languages are important in
preparation of military operations or during these operations.

Less-learned language are a problem.

B To overcome the unsatisfying situation we propose a concept:

Reduce the expectations for the quality of the translation.
Use SMT to rapidly produce new translation systems.

As an example of using the SMT technology we show a translation
system for the language pair Dari — German.

We report about the corpus construction and the experiments to
improve the translation system.

We were successful in realizing an SMT system of a language pair
relevant for the needs of the Bundeswehr. We were able to do this in a
couple of month.
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Thank you for your attention!

Questions?
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