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Abstract
Lontar digitalization produces image files which is acquired through scanners or cameras. In Lontar image of course there is a noise because the acquisition results on the original lontar there is brownish color on the leaves. Therefore, this research focuses on improving image quality to remove the existing noise on image by doing determining process the color space by using CIELab and Thresholding process using Local Adaptive Thresholding method. 
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I. Introduction
Preservation of Balinese culture in the form of lontar currently becomes a public’s attention starting from the government and Balinese society in particular. This preservation can be done by lontar digitalization. Lontar digitalization process is done by using a camera or scanner. Lontar which is already through digitalization process certainly there is of course there is a noise which derived from lontar’s leaf fiber and also the color between the script with the background has little difference.

Improved image quality is the solution of this problem that is by determining the color space and Thresholding. Color space determination is used to distinguish between the script with the background using CIELab. Thresholding is an image binarization process that produces binary images. The method used in this research is Local Adaptive Thresholding.


Similar research has been there about removing noise on lontar [1]. Other studies are also about binarization techniques in image [2] and Local Adaptive Thresholding techniques in Binarization [3].


Based on the research, the author tries to research about Preprocessing System to Improve Image Quality of Ancient Balinese Manuscript.
II. Fundamental Theory
A. Lontar

One of the most important cultural heritages in our ancestors is the ancient manuscripts (manuscript). Throughout Indonesia, there are many ancient manuscripts which written in various scripts and languages. Most of the manuscripts are still stored or owned by ordinary people.


Some are in central and local institutions, as well as adat institutions.


Lontar is one kind of manuscripts (manuscript) in the archipelago. Lontar is commonly found on Bali island, but some are found in Java, Sulawesi (called lontara), and in Lombok. Lontar was used as a writing instrument at that time before anyone knew the paper. In addition to lontar, there are also similar materials that used for writing places, such as in Java using nipah leaf (similar to lontar), dluwang (from bark); and parkamen (from goat skin), in Sulawesi using bamboo (written in circular) and rattan, while in Batak besides lontar there are also tribak (from bark).
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Fig. 1. Lontar Arya Tan Kaur (Ida Pedanda Gde Wayahan Datah, Gria Krotok, Budakeling, Bebandem, Karangasem, Bali)
B. Balinese Spelling
According to the decision of the Pasamuhan Agung that the Balinese spelling with Latin scripts was adapted to the Indonesian spelling [4]. that is, the Spelling is made as simple as possible and the spelling must be phonetic, which means exactly or close to the actual speech.

Based on the aforementioned matters, the scripts that used for writing the Balinese language with the Latin scripts are as follows:
1. Voice scripts (vowel): a, e, i, u, e. o (six pieces, have been changed in the pepet and same taling).
TABLE I

VOICE SCRIPTS

	No
	Balinese Character
	Bali Latin
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If the Balinese scripts in this case are the existing Voice which is written in writing of Latin Balinese as follows:

Information :

a. Wisarga ha  (with its sandangan) written the same with ä kara.
b. Suara dirga  (ulu sari, suku ilut and so on) is equated with hrasua script (short)
c.  Writing between pepet and taling is equated (adjusted to EYD)
d.  Duplicate voice formats: ai / ia = e (taling) and au / ua = o (only taken the password form)According to the experts stated, that the words which written with wisarga ha, in general are the words derived from Bali (considered Balinese),whereas words which written with a kara are the words that not Balinese origin  (Ancient Javanese or Sanskrit). In connection therewith, then:
TABLE II
REPLACEMENT AKSARA SUARA
	Aksara Suara
	Replaced with
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2. Wianjana scripts (consonant): h, n, c, r, k, g, t, m, ng, b, s, w, l, p, d, j, y, ny, (18 pieces).
TABLE III

WIANJANA SCRIPTS

	No.
	Balinese Character
	Bali Latin
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C. CIELab

Color is a powerful descriptor in image segmentation that simplifies object identification and extraction of images (Susijanto, 2013). The model of colors facilitate color specifications in a standard way. A subspace of a color model gives a point to represent the color.
CIELab is one of the color structures defined by the CIE (International Cisco 1976 L * a * b *). In CIELab, the CIE_L * quantity to describe the brightness of the color, 0 for black and L * = 100 for white. The dimension of CIE_a * describes the type of green - red, where the negative number a * indicates the green color and otherwise CIE_a * positively indicates the red color CIE_b * dimension for blue-yellow type, where the negative number b * indicates blue color and vice versa CIE_b * positive indicates yellow color RGB transformations (Red, Green, Blue) - CIELab can be done by:
[image: image99.png]


..........................................................................(1)

where
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G= 2.2. dan C= R, G, B
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So L*a*b* becomes:
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The result of the test using CIELab on the previous research of dissertation susijanto in 2013 obtained the average value for Δa * is 0,84, and mean for Δb * 1.4. It shows that the difference of colors inscription scripts for the component of color Δa * and Δb * is small. The big difference in the color intensity ΔL * which has the value of 11.47.

As well as from the results of metal inscription segmentation, from the measurement by the RMSE method obtained the average error value for segmentation with the component of color itensity L * is the smallest 116.57, compared with the component of a * and b * which is worth 215.79 and 205.81 . Based on these results it was developed to the process of improving the metal inscription image quality based on texture features. The texture which is the spatial variation of image intensity is also a characteristic of an object. From this texture characteristic is expected to be detected script carving and then processed to become more clear.
D. Local Adaptive Thresholding

Thresholding process will produce a binary image, which is the image that has two values of gray levels of black and white [5]. The process of grayscale thresholding citra to produce binary images in general is as follows.
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With g (x, y) is the binary image of grayscale f (x, y), and T explains the threshold value. The value of T plays a very important role in the thresholding process. The quality of the binary image results depends on the value of T used.

The method used in this research is Local Adaptive Thresholding. In this method, the local threshold value can be calculated in one of three ways:
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With W explains the processed block, NW explainss the number of pixels on each block W and C explains a freely available constant. When C = 0, the threshold value is equal to the average value of each pixel in the block.

The three ways above consecutively calculate the T value by calculating the mean, median, and average values of the maximum and minimum values of pixels in the window.
III. Methodology

The preprocessing system to improve the quality of ancient Balinese script images generally starts from the data acquisition process. Data acquisition is a process of taking image data from analog to digital data which is from lontar becomes image lontar using a scanner. The stored image will be processed at the preprocessing stage.
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Fig. 2. System Overview
The preprocessing process begins with the process of color space selection, the color space selection using CIELab color space, because the color difference with the lontar script itself is very small so to overcome it, it’s used CIELab. After the process of color space selection, thresholding process is done to distinguish between the script with the background.
The image of the ancient manuscript through the preprocessing stage to improve the quality of the ancient manuscript image which is obtained from the data acquisition stage. The results of ancient manuscript data acquisition is strongly influenced by the condition of the ancient manuscripts so it is necessary through the preprocessing stage. The preprocessing process aims to improve the ancient manuscript image so it can improve the ancient manuscript image. The result of the ancient manuscript image which has been enhanced its quality, which will be the output of the system that will be useful as digitalisation data of the ancient manuscript to preserve cultural heritage.
IV. Result and Analysis

A. Result

The result of color space determination process using CIELab that is found that the pixels of scripts are in component image L, whereas component a and b image only be found on background of the lontar image.
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Fig.3. Component Image L
The result of preprocessing process uses Local Adaptive Thresholding method of the component L image and produces image of the preprocessing result. The image of the thresholding results can be seen in this picture below:
[image: image122.png]39"@2“ 34”‘"5’/5""”58”“"”5‘337'"—’“”‘“"" o Uy g W?O'méjwn\nmmmagdﬁwzaqum?‘wwoy@aﬂ

wepy e ggmayg-gn M?nﬁejwnm«é)wméwmm?rlm vy«oef«v% gwwwanu}7mnngwow9ﬂmﬁvmﬁﬁm o s

ooy vw«bozywmt’oaﬁgﬂggvc&meg\uo;wwgmznw’ AR uv;mu?s)ymap'gcgjgg\nmuﬂ»!\)aumnénoaﬁwﬁwmﬂ
g7wwm75monus7 oyﬂ;v)\ -&m»w-w')ﬂ\jﬂa o Oy g e T I U, SN I ST qa]mm\wmu

3

Eealis





Fig.4. The image of the thresholding results
B. Analysis

Preprocessing using CIELab and Local Adaptive Thresholding is a process of improving image quality in a pre-determined color space and continued with thresholding process.
[image: image123.jpg]



Fig.5. Component Image L
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Fig.6. Component Image a
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Fig.7. Component Image b
There are 3 image which is obtained is component image L with value of L = 45, component image a with value a = 128, and component image b with value of b = 127. It is clearly seen that in component image L there are characters so that will be used for thresholding process is component image L.
The result of component image L that has been through thresholding process so it produces a binary image. In the thresholding process, W (window) explains the processed block and C (threshold value) represents a freely available constant. In this research has been done in 5 times using thresholding with the different window and threshold values. The results of the experiment can be seen in the table below.
TABLE IV
LOCAL ADAPTIVE THRESHOLDING EXPERIMENTAL RESULTS
	No
	Image Thresholding Results
	Information

	1
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V. Conclusion

The research about Balinese script Preprocessing on Lontar Using Local Adaptive Thresholding method. Based on the determination of the color space to produce 3 images that is the component image L with the value of L = 45, the component image a with the value a = 128, and the component image b with the value b = 127. It is very clear that in the component image L there are scripts. The component image L being tested 5 times using thresholding with different window and threshold values, it can be concluded that the smaller the value of the window and the threshold value so the more visible the existing noise in the lontar. Based on the experimental results above, so the experiments with values W = 70 and C = 0.05 produce the most images of the four other experiments.
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