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A Study on Automation about Painting the Letters to Road Surface

Kyong-Ho Lee*

Abstract

In this study, the researchers attempted to automate the process of painting the characters on the

road surface, which is currently done by manual labor, by using the information and communication

technology. Here are the descriptions of how we put in our efforts to achieve such a goal. First, we

familiarized ourselves with the current regulations about painting letters or characters on the road,

with reference to Road Mark Installation Management Manual

of the National Police Agency.

Regarding the graphemes, we adopted a new one using connection components, in Gothic print

characters which was within the range of acceptance according to the aforementioned manual. We

also made it possible for the automated program to recognize the graphemes

by means of the

feature dots of the isolated dots, end dots, 2-line gathering dots, and gathering dots of 3 lines or

more. Regarding the database, we built graphemes database for plotting information, classified the

characters by means of the arrangement information of the graphemes and the layers that the

graphemes form within the characters, and last but not least, made the character shape information

database for character plotting by using such data. We measured

the layers and the arrangement

information of the graphemes consisting the characters by using the information of: 1) the information

of the position of the center of gravity, and 2) the information of the graphemes that was acquired

through vertical exploration from the center of gravity in each grapheme. We identified and compared

the group to which each character of the database belonged, and recognized the characters through

the use of the information gathered using this method. We analyzed the input characters

using the

aforementioned analysis method and database, and then converted into plotting information. It was

shown that the plotting was performed after the correction.

» Keyword: Letter Automatic Painting, Grapheme extraction, Grapheme recognition
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2.1. Difficult situation and Research Scope
and Method
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Fig. 1. Example of Road Marks
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Fig. 2. Planning System Configuration Diagram
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Fig. 4. Korean Graphemes According to the Location
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TPCCL( datalrows][cols] ) {
linked[N] //connection expression array.
num = 0 //label number to attach to new element
labels[rows][cols] //labeling result array. initialize to 0
{ // < passl > row major processing
if datalrow][col] { //inspect neighboring elements for labeling of current
elements.
if there are many labeled neighbors {
label[row][col] = min( neighborhood labels )
store related neighbor label equivalencies in linked
}
else //if there is no neighbor label
labeling the current element with a unique label.
}

{ //<pass 2 > column major processing
If it is not a background element.{
labels[row][col] = min(store related neighbor label equivalencies in linked in
pass 1)

}

return label[rows][cols]

Fig. 5. Grapheme Extraction Algorithm
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Fig. 6. Grapheme Extract Steps and Results
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CalWeight( CharData[rows][cols] ) {

for(i=0; i<rows; i++) {
for(j=0; j<cols; j++) {

CharGrapheme[ CharDatalil
CharGrapheme[ CharDatalil
CharGrapheme[ CharDatalil

}
}

for(i=0; i<NumOfGrapheme; i++) {
CenterOfWeight[i] [x]=CharGraphemel[i][x]/CharGrapheme[i][num];
CenterOfWeight[i] [x]=CharGraphemel[il[y]/CharGrapheme[i][num];

¥

1 1[x]

X
vl
n

1 1lnum

]
i
++

GraphemesNumbering( CharData[rows][cols] ) {

TPCCL( datalrows][cols] ) {
linked[N] //connection expression array.
num = 0 //label number to attach to new element
labels[rows] [cols] //labeling result array. initialize to 0

< pass 1 > // row major processing

if datalrow][col] { //inspect neighboring elements for

elements.

if there are many labeled neighbors {
label[row][col] = min( neighborhood labels )

store related neighbor label equivalencies in linked

else //if there is no neighbor label
labeling the current element with a unique label.

}

< pass 2 > // column major processing

If it is not a background element.{
min( store related neighbor label equivalencies in linked in

labels[row][col] =
pass 1)

}

retumn label[rows][cols]

labeling of

current

TemplateMatching( datalrows][cols] ) {

Classification_data = classification (datalrows][cols])

CenterOfGravityInformation = ExtractionOfCenterOfGravity( Classification_data );

ProbePosition = Probe by center of gravity( CenterOfGravitylnformation );
Placementinformation = disposeGraphe mes(ProbePosition);
make UpRectAreaByGraphe mes(Place mentinformation);

coloringRectangularArea =
coloringRectangularArea
coloringRectangularArea
coloringRectangularArea
coloringRectangularArea
coloringRectangularArea
return AllRectangularArea;

}

make UpAreaByGraphemes(coloringRectangularArea);

makeDownAreaByGraphemes(coloringRectangularArea);

makeLeftAreaByGraphemes(coloringRectangularArea);

makeRightAreaByGraphe mes(coloringRectangularArea);
makePartitioningByGraphemes (coloringRectangularArea);

number 1: L 2:0 3: — 4 L G 6: 0
Ganter 6 45,15 45, 34 45, 51 24, 81 60, 66 60, 83
gravity
1:16 1:16
1:1~16 1:1~16 11~16 | 1:16 : :
Probe 20542 | 22542 | 22542 | 22740 | 22039 | 22639
result 3:51 3:51 3:51 3:51 3:51 3:51
esu o7 o7 o7 s 5:58~68 | 5:58~68
: i i : 6:76,90 6:76,90

probe acquisition-—-

+ : center of gravity

s initial disposition polygon

Final disposition polygon

information
e~ e
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[ — ]
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O |
9 HS5 | B L

Fig. 15. Weight calculate algorithm, Grapheme numbering
algorithm, Template matching algorithm Algorithm
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Fig. 16. Experimental process



A Study on Automation about Painting the Letters to Road Surface 83

2 lines 3 lines 4 lines isolated deci-si
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Fig. 17. Extracted feature point coordinates and judgment

Fig. 18. Results of painting simulation
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