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£ lut have several forms depending on the time in the active
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. INTRODUCTION

\ Netwral language translators have been developed since the
freetown-IBM system was demonstrated on 7th January
54 [1]. De Silva et al. in [2] have developed a Sinhala to
fglish language translator.. Wijerathna et al. in [3] then
ieloped a vice versa Sinhala-English translator (SEES). The
S (ranslator accuracy is 87%. The machine translation
jstem, translated 500 grammatically well-structured Sinhala
wiences to English and 150 grammatically well-structured
Bgish sentences to Sinhala. Furthermore, Soyusiawaty and
fgiyan in [4] developed a WAP-based (Wircless
grlication Protocol) software applications Indonesian to
stk language dictionary.

[ an effort to increase the success rale or accuracy in
fdation, some researchers applied method or approach to
chine translation.  Rule-based approach has applied in
Iabic language translation [5,6]. Shaalan in [5] has addressed
it successful efforts that involved rule-based approach for

) Al Nabhan in [6], hencelorth compiled test framework

gunmar) and word-ordering (order of words) in the sentence
wslation from English to Arabic. The results were analyzed
Wiliihe input sentence translation of certain words 1o put in
e machine translation of which ALMUTARIIM Al Arabi,
H0GLE, TARJIM. SYSTRAN. and RBMT. From the
ailysis obtained REMT (Rule Based Machine Translation)

dient Arabic natural language processing tasks. Shquier

i rule-based approach for handling agreement (rules of

produces a translation better than the other translation
machine. The other researches of rule-based approach are in
[2,7,9, 10, 11, 12]. In the same vein, Rhaman and Tarannum
in [7] have developed a Bangla to English translator which is
maodified from their previous research in [8]. In [9], Centelles
and Costa-jussa implemented the rule based approach for
Chinese to Spanish machine translator, meanwhile Rajan et
al. [10] applied such an approach in English to Malayalam
machine translator.

Utami and Hartati in [11] found that the English to
Indonesian text translator with rule-based method is able 1o
translate the words in the "daily conversation” reasonably well
with the corresponding translation of the sentence structure
and approach the original meaning. On the other hand, the
implementation of a rule based approach in English-Javanese
was performed in [12]. The result of the research that the rule-
hased approach can handle differences of grammar of both
languages so that produce the corresponding translation.

Based on the researches presented above, the rule based
approach is also applied in this research. The translation using
a rule based approach produces a translation based on
language grammar. Application of the rule-based method was
carried out the difference grammar between Indonesian and
Gorontalo language. The fundamental differences of the two
languages are the Indonesian language is not using form of
time, meanwhile Gorontalo language wuses it. The
transformation of the form of time is marked by changes in
affix of verbs. The change also affected by verb affixes
singular and plural actors in active sentences. Other
differences is the use of the article in the Indonesian language
is not mandatory, but in Gorontalo language it should be used.

Dako et al. in [13] has conducted preliminary research to
create software applications for Indonesian to Gorontalo
language translator (one-way translator). This paper is a
continuation of the research. The previous study result was
one-way translator with success level of translation accuracy
71.85%. Further, this study develops two important things.
First, to create the translation algorithms based on the
procedures and rules of translation from Gorontalo language
to Indonesian and adding some rules that have not been
applied in previous studies. Second, to obtain the design
software  bidirectional  Indonesian—Gorontalo  language
translator,

I.  PROBLEM FORMULATION

Based on the explanation above. we have formulated three
problems of this research. They are [irst, Getting the steps or
Gorontale  language  lext
implementing

procedurcs in the Indonesian

translation  vice wversa:  second, steps  or
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procedures into an algorithm for developing a computer
application  software Indonesian —  Gorontalo  language
translator: and finally, Gelting a good translation results with
rule-based method.

III.  DESIGN OF INDONESIAN — GORONTALO LANGUAGE
TRANSLATION

The concept of translating sentences of Indonesian to

Gorontalo language is performed by several stages:

(1) The analysis and design phases of the system,

(2) The implementation of translation rules-based on
grammar rules,

(3) Testing of the system by entering the input sentence in
Indonesian and evaluate results of translation in
Gorontalo and vice versa.

The translator system is designed following the steps below:

1} Design of grouping words. Grouping words in the

dictionary in a designed system aimed to classify words

into different specific markers of word classes. This is to
facilitate the implementation of the rules of grammar in the
translator application. Table 1 shows some of the words
which are derived from the classes of words. Number |
and 2 show as a single and a plural marker respectively.

Table 1 is purposed for translation direction [rom

Indonesian to Gorontalo’s language. The grouping words

of the other direction is presented in Table 2.

Design of Table of words. The table is designed for words

database or dictionary. There are seven pieces of words

table which is designed to accommodate the words
database or dictionary.

Analysis of Sentence Structure in Indonesian and

Gorontalo language. Translating sentences from

Indonesian to Gorontalo language and vice versa can be

done one to one or verbatim. To facilitate the process of

synthesizing a sentence or phrase formed in Gorontalo
language to Indonesian, it is necessary to compare the
analysis of the composition of sentences or phrases of

Indonesian and Gorontalo language.

4) Design of translation algorithm. Translation algorithm is
separated into two parts of procedures based on the
direction of translation. The first procedure is  the
Indonesian translation to Gorontalo language that could be
described as follows:

a. Text input sentences parsed by a space character, then
they are put in the dictionary to obtain equivalent
words in Gorontalo language. Equivalent words are
then reconstituted into a sentence,

b. The sentence translation, then examined sequentially
through some procedures of the rule of Gorontalo
language grammar which is presented in Fig. [.

-

3

R
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TABLEL

GROUPING TYPE OF WORDSI
INDONESIAN TO GORONTALO LANGUAGE
TRANSLATION SYSTEM[13),

Type of Bookmarks | Information
word
Verb (k) Verb in active
sentences t
(kp) Verb in passive I
sentences |
(kk) Verb form of the
command.
Noun (b} Noun (cancrele i
abstract).
{(bm), (bml), Noun related to 'I
{bm2) people/humans, =
{bb}, (bbl), Noun related wilh
{bb2) objects except
humans which ey
serve as agentsing
sentence,
(bo), (bol), Associated withih
(bo2) noun in kinship
{bw) Noun related with
time information
Pronouns (@) general pronoun
(aol), (a02) Personal pronoun
Adverb (e}
Adjectives (s). (51}, (52)
Numerals (1. (11 (12)
words Task (V)

TABLEIL

GROUPING TYPE OF WORDSIN
GORONTALO TO INDONESTAN TR ANSLATION

SYSTEM

Type.of Bookmarks Information

word

Verb (k) Verb in active senten
(ka) Verb in passive

sentences

Noun (b)

Pronouns (a) General pronoun
(anl), (a02) Personal pronoun

Adverb (e)

Adjective (s)

Numeral (1)

Word task (t)

International J
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T
[‘ Phrases rule —D

s

| Swep )

fare 1. Flow chart that represents sequential procedures of
rles for indonesian to gorontalo language translation.

General explanation of those procedures (see Fig. 1) will
describe as follows:
¢+ Time rule. Timing rules either past, present or future
are the underlying for application to other rules. If the
rules of the time have been addressed, it will be easier
for handling of plural or singular verh changes. Pseudo
code shown in Fig, 2.
For example, if an input sentence in Indonesian “Saya
tiba di Jakarta kemarin”. This sentence is translated
one-by-ome into  Gorontalo  "waatia medungga o
Jakarta olaango". Medungga in Gorontalo is the present
verb form. But, this sentence is followed by an adverb
in the past kemarin = olaango, so medungga must be
changed in the past form, by adding affixes lo- in front
of the verb, It's become lomedungga. The word
lomedungga will be changed to ledungga in the
Equivalent Rule process.
Combine and transform rule. This procedure will
examine and incorporate the adverbs (ma, he, lo) which
are followed by verbs, because in Gorontalo language
{hese adverbs are the prefix of the verb. Psendo code
that describes this procedure in Fig. 3.
For example, the sentence in Indonesian Kamar itu
telah saya bersihkan = Huali boito lo  watia
popoberesio. This sentence is a passive sentence in
Indonesian. However, therc is a mistake in the
translation in  Gorontalo language. So it must be
changed, by moving the word watia after the word
popoberesio. 1t becomes Huali boito lo popoberesio
watia and the bookmark of active verbs changed to the
passive verbs.
0 Subject rule. The procedure will handle words related
o subject as an actor in a sentence. For example, word
fai which mean orang in Indonesian has several forms
depends on the words that are following it I it is
followed by word boito or botia then it must change to
{0, Beside that this procedure is also handling plural or
singular form of the noun as a subject 1n a sentence,
The General pseudo code Tor this procedure can be
seen in Fig. 4.

1
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RESTRUCTURE Gorontalo Sentence

Figure 2. Procedure of time rule.

o0 UNTIL LA&ST WORD
EXEMINE word(i) and word{i+l)
IF word{i) = adverk THEN
i = noun{subject] THEN
i+2) = wverb THEH
EGSITION EXCHIMNGE word(it+l) and
word (1+2} B
¥ word(i) (active _
verh)
ta(i+i}) =

and word(i+i)

Figure 3. Procedure of combine and transform rule.

Equivalent rule. In this procedure, the subject as an
actor is specified in the active sentence both in plural or
singular. In passive sentences, this process is not
implemented, because it does not affect the verb. The
process will continue to search the equivalent verb in
words table or dictionary. This searching is intended Lo
find the cquivalent word, because in the previous
process, there is a presence of the plural and singular
actor and the combining of adverbs and verbs. Pseudo
code of this procedure in Fig 5.

For example, sedang makan = hemonga. If the verbal
phrase is preceded by plural actors such as in
[ndonesian mereka = timongolio in Gorontalo, then
timongolio hemonga must be changed into timongolio
hipongala.
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ENDIF

IF (wordii) = “ra

auwa

tau”) AND {(kata{i+i)}=' oL _
potia”™) TEEN that ha
CHANGE word (i) = “ta” . ’
ENDIF Fig. 10
IF kata{i} = noun{saubject) THEH
EXAMINE boockmark word{i) = piural _ inship)) THEHW
or singular between words oo ]
IF word(itl) = wverkh THEN word{i41) = noun concrecs/ehstract) R AM
MBLRE wo:d(i%—l) “Io™ betWeen ¥ IF W
MARE word{i) as "singular” or _
“plural” I
ENDIF
ENDIF
FIND sguivalant word{i) = werb in _

dicticnary
RESTRUCTURE Gorontalc sentence

i )
Figure 4. Procedure of subject rule.
ra Eentense
Do T
E AN
Figure 6. Procedure of phrases rule. 2 ;
- Stare .’)l :
.L, END!
IR
quivalent word(i) = wverb IN _ Signpost rule :
di nary
STROCTURE Gorontale sentence J/
1
B . . Passive — active
Figure 5. Procedure of equivalent rule. ks
e Phrases rule. Phrases procedurc will handle some ‘-L
rules of phrases. Pseudo code for this procedure in Fig. PR .
6- RES
Furthermore, translation algorithms for direction from ( Stop ) Fif
Gorontalo language to Indonesian are: e
a. The input sentences parsed by a space character, then Figure 7. Flow chart that represents sequential procedures o
the words are put in the dictionary to obtain 1Ls rules for gorontalo language to indonesian translation.

equivalent words in the Indonesian language, and the
words then restructure into Indonesian sentence.
b. This translation sentence also examined sequentially

General description of the procedures in Fig. 7 is descris
as follows:
+ Signpost rule. In Gorontalo language, signpost has

wrouch three sequences rules procedures in e . ; e
Rirguee _Llne PEERes e pm . es 1 lot of functions. Signpost can serve as a word if it!
Indonesian grammar as shows in Fig. 7. positioned before the affirmed words and serves u

morpheme after the affirmed words . This proceds
examines the signpost position either before or afterl
affirmed word — and transforms it according |
Indonesian grammar. General Pseudo code for U
procedure in Fig. &.

o Passive — active rule. Design of passive-acl
procedure is intended to handle some of form chang:
of the basic verbs that can be placed as an aci
sentence, and could also be used in passive sentenct
Pseudo code for this procedure in Fig. 9.
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¢ Phrases rule. Procedures for handling phrases in
Gorontalo language into Indonesian is similar to the
translation procedures phrases that have been designed
on the rules of procedure phrase translation from
Indonesian into Gorontalo language. This procedure is
made separately in order to simplily when writing
program codes for phrases that have not been identificd
at this stage of the designed system. Some of the rules
that have been handled are described in pseudo code in
Fig. 10.

DO UWTIL LAST WORD

EXIMINE word(i)

ir word{i}) = “datangi{mpal” or

word (i) = “pergi(mpa)” THEN

IF righti{word(i + 1), 3} = “{kK)" and _
ward(i) = “pergi{k}” or “datang(¥}"” THEN
wordi{iy = ™'

ENDIF

ENDITF

Figure 8, Procedure of signpost rule.

! WORD

= “{kp) " THEN
If word{i + 1} = “l2" or "Ii”

“lemei” or "1
1t} = “oleh/dengan”

#3F = M{k)” THEN
} ‘ or M

“olemel” or

e

Ly = 51i

word{i + 1) =
ENDIF

EESTRUCTURE Gorontalo sentence

Figure 9. Procedure of passive-active rule

UNTIL LAST WORD
VINE

kepadsfuntuk’

Case i3 = “dari{z}™
IF werd{i+l) = “ole” or “cli” THEN
word{i+l) = ™~
ENDIF
Case i3 = “mehelu”
IF right{werd{i+l)) = ™{1}” THEN
wordii) = word{i+i)
word{it+l) = “buah/ekecz”
Case is = ™3ini” cr “sana”
IF word{i+i) = “le” or “1i” or “lo” THEN
word{it+i) = “dari”

ENDIF
fnd select

IF word{i+l)

IF righti 3
wordi{i+l) = "7
Elseif right{word(i}}) = "{kz)” THEN

word{i+l) = “oleh

Figure 10. Procedure of phrases rule.

IV, RESULT

To measure the level ol success or accuracy of the
translation, the application is tested by inserting sentences of
Indonesian or Gorontalo language as input to the application.
Then the output sentences of translation in Indonesian and
Gorontalo language are analyzed.

The tests were carried out in two steps. The first step was
conducted by asking 80 respondents in 4 different districts.
Each respondent was asked Lo enter a total of 60 sentences, 30
sentences for cach Indonesian and Gorontalo language. The
total sentence obtained in this first phase of testing was 4800
sentences. There are 2241 sentences which are correct and the
translation accuracy is 46.69%. Based on the result, the
translation system, then modified adding vocabulary to the
dictionary and enhanced some rules that have not been applied
to the system. The second step of testing was done by
inserting back those sentences. The results, the truth is
obtained by an increase in the level of success or accuracy of
translation, which is 75.06%. The translation faults are due to
many words that have not been inserted into the dictionary,
some words depend on the context of the sentence, and some
translation rules which have not been implemented because it
has not been identified during the design process,

V.  CONCLUSION

In this research, we have identified the translation steps of
Indonesian and Gorontalo language based on grammar rules in
the form of algorithm translator. Then. the algorithm translator
algorithm is implemented in computer applications with the
best accuracy of the translation is 75.06%,
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