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Methodology of Automatic Editing for Academic Writing
Using Bidirectional RNN and Academic Dictionary
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ABSTRACT

Artificial intelligence-based natural language processing technology is playing an
important role in helping users write English-language documents. For academic documents
in particular, the English proofreading services should reflect the academic characteristics
using formal style and technical terms. But the services usually does not because they
are based on general English sentences. In addition, since existing studies are mainly for
improving the grammatical completeness, there is a limit of fluency improvement. This study
proposes an automatic academic English editing methodology to deliver the clear meaning
of sentences based on the use of technical terms. The proposed methodology consists of
two phases: misspell correction and fluency improvement. In the first phase, appropriate
corrective words are provided according to the input typo and contexts. In the second phase,
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the fluency of the sentence is improved based on the automatic post-editing model of the
bidirectional recurrent neural network that can learn from the pair of the original sentence
and the edited sentence. Experiments were performed with actual English editing data, and
the superiority of the proposed methodology was verified.
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Propsed method Pal et al.[50] Pal et al.[49]
GLEU(%) | time(s) | GLEU(%) | time(s) | GLEU(%) time(s)
Arts & Humanities 68.06 2.34 61.54 2.21 59.45 2.45
Bioscience 34.69 2.89 3358 2.718 31.45 2.80
Physical science 56.29 2.9 53.45 2.78 51.31 2.81
Psychology 56.71 2.64 54.55 2.88 55.79 2.9
Medical 42.94 3.01 43.45 3.14 39.40 312
Computer engineering 54.64 343 53.45 3.21 51.45 3.34
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FrtnE, 2 =] AljE MR Ee] Aol H o e & AdE e o7}
Hud 58S & + 3l A EAFolt AE fo VHA A
T3 Ao Yy ¢ & wAHE =57 (bronchodilator) 7} ¥3te & Egozr
A A AIHS S43 A3 oA 71 g H, A+ W EL T A &oE 2.8A
woF T 98t W =83 F 7HA| Eoke Ay 2 A A A e F va 2 g
tlolE A 714 wEA WA HAiE &3 TolE eExE A st wy A AF
o}, AR Wl W ER0]9] WA A3 &E 3FAE. E3k ‘existed & ‘was observed &
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7he wE RS &3 = 9k Egh wA geE 4 At 7+ WA dME BEF
A & Hv oY 27 oyt d4E 2 EdolY FHHE FAMY MY 58 wgs
# Zdele dgs s ARE B1E = 3l
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<E A Y R 2F;E 23S Al ¥} 2
(2 7) Miet HE D H|w wHES MMA Ao H|W

Example of edited result (1)

Example of edited result (2)

Original

Even after the inhaling of bronchodilator,
significant difference in lung function between
the never smokers and current smokers in our
study existed.

For example when you read your school’s book
as a first time you will not understand any thing
but when read it second time you understand
it.

Proposed
method

Even after the inhaling of bronchodilator, a
significant difference in lung function between
the non-smokers and current smokers in our
study was observed.

For example, when you read your school’s
book for the first time, you will not understand
anything, but when you read it the second time,
you know it.

Pal et al.[50]

Even after the inhaling of bronchodilators, a
significant difference in lung function between
the never smokers and current smokers in our
study existed.

For example, when you read your school's
book as a first time you will not understand
anything but when read it second time you
understand it.

Pal et al.[49]

Even after the inhaling of bronchodilator,
significant difference in lung function between
the never smokers and current smokers in our
study existed.

For example, when you read your school's
book for the first time you will not understand
anything but when you read it a second time
you will understand it.

(F 8) dAax A9 Zut 7|8t nd 29l "l
Proposed method Pal et al.[50] Pal et al.[49]
GEC / Misspell correction 0 X 0
Fluency improvement (0] X X
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