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E-book to sign-language translation program based on morpheme analysis
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ABSTRACT

As the number of smart devices increases, e-book contents and services are proliferating. However, the text based
e-book is difficult for a hearing-impairment person to understand. In this paper, we developed an android based
application in which we can choose an e-book text file and each sentence is translated to sign-language elements which
are shown in videos that are retrieved from the sign-language contents server. We used the korean sentence to
sign-language translation algorithm based on the morpheme analysis. The proposed translation algorithm consists of 3
stages. Firstly, some elements in a sentence are removed for typical sign-language usages. Secondly, the tense of the
sentence and the expression alteration are applied. Finally, the honorific forms are considered and word positions in the
sentence are revised. We also proposed a new method to evaluate the performance of the translation algorithm and
demonstrated the superiority of the algorithm through the translation results of 100 reference sentences.
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Fig. 1 Morpheme analysis and sign-language translation
sequence flow

31,43 B8 Sl8t 23 24 F]

3R gtolo] vlsh Alojet ojulut oj ofu], =
A5 BHA 75 AR S e B
4 v wolo] oo BAE o) AA g Tote] £
A7 G 739 e

(1) U hano] zhk — [ staeicl]

(2) H7h RSk — [ RrE T

(D] FAA &, o'k e RAE L9k 8
W, ke o] gol el A AR W shote] £
7 lomz et (el HHEIEF = whET

£ B9} -gh- oleks A171 oju]e] Ago] of

A
hefnd

HI

7]k FRf 43 piod

|H

ERL

o
o

A A THE A W8 TashA] o471 diel
AyErsiy,

o 1

o] 2 o7 E Al v T2 30| 71561
b 3l2 = o2 £33 WHol gt AR sy
2 2@E o= e & 3 W o AT FA oot
Loy

(3) Tl A1 gt Algo] v wo] i =t}.
— [BEA+A ST A A+ + Y O]
(4) o] Aol Y2 AL /AT
— [o]H+AFTH L+ 5o E]

()04 “of "2 oAb ol = EAE k. Sol “Ab
FPolet wol7l W9l MW 4 9l7] o] S}
ok EATE (4)0] AP = Felh B4 1L A
e AR HElAL ek 2 Lol A, 48k
R ) YAkt EEsHs dolr) gick Eat
‘o]l olebs BAS Eoh AAIE EdsH: FAH
9l A9 Flo] Bojeh Thol7} itk Jeh} B

3} A FEE 514 ok ‘o] Aol e Thol &
) BAS ALHe Foll A B4 ¢icks].

041 HE5oA £
e ALgAE Bl B LS EHE Hol
QAT MG Feh B3 S8 el g

A} ZFzst A s BES =25}
LERTH3].

(5) 113 obx] Ko AXI?
= [eeop A+ 2 9leh]

6) 7S4S FA WL
= [SA+BATh Tk 4]

G)oAA e 2ol AP FUBL ‘ort
2ol AT (B)A T ok Tl FlR =
Ao A FA U Aol A G

Bk,

463



=2X|(J. Korea Inst, Inf, Commun, Eng,) Vol, 21, No, 2 : 461~467 Feb, 2017

IV, 43} He M5TIL 100802 sheich 2k B2k WA e 4Be B 1
3 2k

4 BT 5 e AT A Golol o] B B AIZAN A A 1 ED A g ®
A4S 45} Qlol o] 3 u), Auht sl Wl Aol the Polet TFE TolEe ojele FES 1}
SheAe] ST A bk s, ﬂxu Ehuith. A B Tas AR oful 7k Shu) A
53t wlo] o] o AEQIX) 712 Ve W 2 AR, EASIoF sk 2ol A o et
7 upAlo] A5 o] whEe] B =Fel At 45 g WaTH A WA 71F Hojeld e BHTE
wlolo] A% Bk 71%E A o A YA 23 oot thA|H ofoksh Thol

st wolol e W 7120 44 Y W) SOl RIS ek Sl g e ke opxt
2 AT 7} 712 0R etk A B2} 71Rel N 0= AAE 7} 1S %A Bk BAYE,
L AR5 H), BETREEE), TolQaEsy), & Boldl] ti Ba H4E e £ &
AYEEOH) Y 47 o] EFEE, 4l Bk /1% H*jhsz} Toleld] Fio] HHE HHE A
oA MASEENS ERUT A WA A A B2 1E WY Sul Feh B gy

Table. 1 Sign-language translation evaluation method

(1) Sentence Content(15)

Hard (15) The sentence is long and words are difficult to understand.
Noraml (10) The sentence is long but words is simple. Or it is short but it has difficult words.
(Short sentence: less than 4 words)
Easy (5) The sentence is short and easy.

(2) Grammatical structure (25)

Excellent (25)

The sentence is expressed quite grammatically.

Normal (17)

The grammatical structure has some minor errors.

Poor (8)

The sentence follows no grammar rules.

(3) Words(25)

Excellent (25)

Each word is translated and its meaning is correct.

Absol -
bso u_te In short sentence, one or two words is not translated correctly. In long sentence, two or three
Evaluation Normal (17) words is not translated correctl
Metrics Y
Poor (8) each word in a sentence is not translated correctly and its meaning is different.
(4) Completeness(30)
Excellent (30) The sente_nce is translated grammatically and words are used correctly. The meaning of the
sentence is clear.
The sentence is translated grammatically and some words are used wrong. But the correctness
Great (24) s L
of the sentence is high and it is understandable.
The sentence is translated normally. The words are used with some errors. The correctness of
Normal (18) ; o
the sentence is low but it is understandable.
The sentence is not translated grammatically. But the meanings of the words are somewhat
Poor (12)
understandable.
The sentence is not translated grammatically and the meanings of the words is not
Very Poor (6)
understandable.
(5) Translation Speed(5)
Relative Fast (5) from 1sec to under 3sec
Evaluation
Metrics Normal (3) from 3sec to under 5sec
Slow (1) from 5sec to under 7sec
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Table. 2 Evaluation score of proposed sign-language translation

Sentence UH= Ule} A2 FoltA] Eoiet.
Reference translation UH U]+ A 2 +Zolsloh+ ot
Suggested translation U+ A 2+Fo)sl o+ B ok
(1) (2) (3) (4) (5) Total
10 25 25 30 5 95
Sentence = A28 w2 728kt
Reference translation I+ B+ A S+
Suggested translation I+ B+ A ok
(1) (2) (3) (4) (5) total
10 17 25 24 5 81
Sentence AAto]| Qe AF o] o]t]Z7} AlebiTh
Reference translation AR+ Q) TH A T+ AL} R T o] T
Suggested translation WA Q) TH A 4+ AL} tHo T
(1 (2) (3) (4) (5) total
10 25 25 30 5 95
Sentence T4l AT AFE D golut 7HA| AL QiU
Reference translation A+ R A S 2 G A T
Suggested translation A+ R A SO+ A T+ e+ 7R o
(1) (2) (3) 4) (5) total
10 17 17 18 5 67
Sentence 9 Y E0] A& Tt
Reference translation SHA+ -2+ 9f)
Suggested translation SRR+ RS+ 9
(1 (2) (3) (4) (5) total
10 25 25 30 5 95
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