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Overview of speech translation

[0 Speech translation research for major and technological supported languages has
been conducted since the 1983s by NEC corporation when they demonstrate as an
approach

» English, European languages (like French and Spanish) and Asian languages (like Japanese and
Chinese)

[0 Computer with the ability to understand natural language promoted the
development of man-machine interface people to communicate effectively in

public.

[0 This can be extended through different digital platforms such as radio, mobile, TV, CD and
others.



Ethiopia and Tourist attraction

[ Ethiopia has much to offer for international

tourists. These include; Tourist Arrival
= peaks of the rugged Semien mountains to the lowest
points on earth called Danakil Depression which is
more than 400 feet below sea level

= Tourist attraction including world heritages, which are
registered by UNESCO

 Since the year 2010 until 2015, the average
number of tourist flow increase by 13.05% per
year to visit different location in Ethiopia.

(J Amharic is the official language of the
government of Ethiopia and means of
communication by the society among the 89
language in the country.
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Amharic language

O Ambharic is the 2" |argest spoken Semitic languages among 89
registered languages in the country with up to 200 different
spoken dialects.

B Unlike other Semitic languages, such as Arabic and Hebrew, Amharic (AT3C%)
script uses a grapheme called fidel (£.£4).

[0 Ambharic language is under-resourced
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Problems

[1 Non-resident tourist speak foreign languages hindering them to

communicate with the local guide.
B As aresult, they look for bilingual guide or bilingual system.

Sample English output from
sTS wansiation sysem @ N€€d t0 develop a speech

600km away] translation system so that
tourists can effectively

Sample Amharic input from

et speech translation
tourist guide

state-of-the-art

LLCPA:

hha&.n ANN 600 2 from Addis
hA MFC PUA * ASR ] [ TTS ] Ababa.

communicate with the tourist
l I guide regardless of the
[ SMT ] language that they speak.




Related Works

|| Auhor Problem Solved Research Direction

X Investigate the Consonant-Vowel syllable recognition Recognition accuracy of 87.68 for Speaker Dependent
Solomon Birhanu (2001) . .
for the Amharic language and 72.75 Speaker independent

towards speaker independent recognition of speech and tuning
the model to diverse environment including.

Develop a large vocabulary, speaker independent » . .
. . " ~ Recognition accuracy of 90.43 % for Syllable based and  Improving the performance of syllable and triphone ASR for
Solomon Teferra (2005) continuous Amharic speech recognition using

91.31% for Tri-phone.

Large Vocabulary.
syllable and triphone.

X Selecting acoustic, lexical and language modeling 3% absolute WER reduction as a result of using syllable
Tachbelie, et. al, (2014)

syllable AM in morpheme-based speech recognition to be
units for Amharic ASR

acoustic units in morpheme-based LM. tested for other morphologically rich language

. English-Afaan Oromo machine translation system possibility of exploring for other local language to make the
Sisay Adugna (2009) BLEU Score of 17.74%

to assist professional translators. information available in all local language.

Mulu Gebreegziabher, et.  preliminary experiments on English-Amharic

BLEU It I 35.32 The experiment have been extended to get a better result out
- ) ) score result is 35.
al, (2012) statistical machine translation

of translation.

Mulu Gebreegziabher, et.
al, (2015)

BLEU score of 37.53 for the phoneme-based EASMT
system

Further improvement of English-Amharic SMT though different
Phoneme-based English-Amharic SMT

technique

Concatenative Amharic TTS synthesis for Amharic88% using Diphone and 75% for
Henock Leulseged (2003)

syllable based Overcome the problems of germinated sounds for syllable and
Language

recognition diphone based synthesis.

. . ) . . Perceptual evaluation of the synthesizer showed that the Improving by proper selection of unit and optimal corpus which
Sebsibe et. al, (2004) Unit Selection Voice For Amharic Using Festvox qualit; of the voice is good Y

covers all basic units and variations.



Speech translation corpus

[1 A 20hr Amharic read speech prepared by Solomon T. et al, (2005) is

used for training which 1s available at
https://github.com/besacier/ALFFA PUBLIC/tree/master/ASR
[1 Testing data BTEC 2009 available through IWSLT (Kessler, 2010).
B English corpus is translated to Amharic to prepare parallel Amharic-English
BTEC using a bilingual speaker.
B Ambharic speech data 1s recorded using Lig-Aikuma under normal office

environment from eight native Amharic speakers (4 male and 4 female) with
different age range.



Speech translation corpus

For Amharic ASR, a total of 10,875 taken from O For Amharic-English SMT, A total of 19472,

(Solomon T. et al, 2005) for training and 8112 500 and 8112 sentence have been used for
sentences has been recorded wunder a normal training, development  and  testing
working environment for testing. respectively.

TR T e o, Y
collected with an average speech time of

3297 ms. Out of these utterance 98.54% of Sentence 19,472 8,112
the speech data fall below 7sec. Word Token 107,049 2,795 37,288
Type 18,650 1,470 4,168

Ambharic

Sentence 19,472 500 8,112
Morpheme Token 145,419 3,828 50,906
Type 15,679 1,621 4,035
Sentence 19,472 500 8,112

Token 157,550 4,024 55,,062
Type 10,544 1,227 3,775

Train | Test
Word Morpheme

Sentence 10,875 8,112 261,620 261,620
145404 50,906 4223835 5773282

Type 24,653 4,035 328,615 141,851 .
English Word




Speech Translation Components

O

State-of-the-art of speech translation suggest to apply
through the integration of cascading components; ASR,
SMT and TTS

B The output of a speech recognizer contains more and presents
a variety of errors. These errors further propagates to the
succeeding component which results in low performance.

B Hence, in this study we propose an Amharic ASR post-editing
module that can detect an error, identify possible suggestion
and finally correct.

Post-edit 1s conducted using a corpus based n-gram

approach containing 681,910 sentences (11,514,557 tokens)

of 582,150 type data crawled from web including news and
magazine.

B The n-gram has 5,057,112 bigram, 8,341,966 trigram, 9,276,600
quadrigram and 9,242,670 pentagram word sequences.

Sl

Ambharnic Speech

Ambhanc Recognized Text

English Translated Text
Synthesized English Speech
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Post-edit
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Possible suggestion list Distance No | Type [ Sentence recognized and corrected
enma AP Fld ALCIOAD- -NAPA 5 I REI.W he 17 I Wﬂ:“}i"l‘ AT+ PO BFLA
PR R OF iR RECTAD 5 I_:dued ACNT “I°C %1 (H PD LTLA
Pumd AP ATLTEL ANd ALCIAD- 5 y [RaW | MhP3 +ThL+ T4t
- Edited | anh®% +Hh™a- Tk

e e e ; Raw | AGO7+ AA @0 9771 ATAAD:
LIMERS SRR Bahenite, Mol S 3 [ Edied [ anP7 AA @@ T ATAND
emd hF IR N ARCIAV S , |Raw | Ah?y @3m hdokt
fhmsds A N4 ALCIAD- NAA D Edited | anh®7? a7m27 Ehé. kT
eam Ad Nd AZCIAD- LANT® 5 s | Raw | ¢nmd AR T Afa-h ro-
M m.ge enmd AP hde ALCIAD- 5 ; Edited | enums A Aen APO-NN To-
¢amI AP ATV N4 ARCIAV- 6 6 |LRaw | £U FMI AL Uad® LTI £ Aa
POmI AP ATLTLPT ANd ALCIAD- 6 Ed'md Tﬂ?ﬂ ;‘; U;;T}_ ":—i{’fﬂ T;‘“"

— . aw | -0 ac &ic 0oy T BEC
SERE e @R ), SRR, 6 1 Edited [ 20 anC &7IC 007 OAT LLCAA
fimd AP AILLALN FNE ALCIAD- 6 Raw APy Chidk 9°
gnmF AP ATLOTLDA N4 ASCIAD- 6 8 " EIed [Fmss EhiE
emd Ad AILTaw M 04 ALCIAD- 6 Raw MNP FOAhTLary +T 4T
fhma A ATETLm™M FNé ALCIAY- 6 9 Edited | anh®e +Gh™Lao-3 274

Sample suggestion for “PNF AL +1HI? +NG ALLIAV” Sample raw and post-edited sentence
For equivalent English “Am hoping to buy some souvenirs” 12



EXEerimental Result
I T

CRA 89.1 85.5

- Ambharic-English SMT Morpheme LY 80.9 75.8

b dLM
Word-Word Morpheme-Word aS€ R £I00 (o

14.72 11.24 A 434
' ' CRA  70.1 69.7

VIO EEC N MRA 52.3 50.9
LM WRA 56.0 4.7
SRA 13.2 13.2

Ambharic-English Statistical Machine Translation Preliminary experiment for Unit Selection for
Ambharic Speech Recognition (Melese et. al 2016)



Cont'd

- Word-Word Morpheme-Word Word-Word

77.4 76.4 78.5

- 12.83 6.29 13.08

Ambharic Speech to English Text Translation



Concluding remarks

0 Our experiments show that after post-editing the
performance of translation improved by 1.95% (from 12.83
to 13.08) as a result of advancing ASR out put by 1.42%.

O This implies that, minimizing broadcast error improves the accuracy of
cascading components.

[0 The result we found from the experiments is promising to
design well performing Amharic-English speech translation.

0 Further works need to be done to apply post-editing at the
translation stages of speech translation to reduce error
broadcasting to the next stage.
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