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Abstract—This research is a study of using genetic algorithms 

through Conway’s game of life to solve the problem on Lanna 

character recognition. Pattern recognition can be defined as the 

objects identification on the basis of information available 

about it. The problem on character recognition has been 

discussed to find out the best solution and various recognition 

methods have been implemented. One of the proposed methods 

is genetic algorithm which used in many application areas such 

as image processing, pattern recognition and machine learning. 

Genetic algorithms are powerful search techniques that applied 

natural selection and genetic operators to find the best result. 

Based on the survey of related research, this research is 

provided to investigate the possibility of using genetic 

algorithms on Lanna character recognition. The proposed 

framework consists of three modules: data preparation, 

training by using genetic algorithms and recognition. The 

experiments are carried on 1,200 Lanna characters, which 

randomly selected from documents written in Lanna language. 

The system performs the number of match 1,142 characters or 

95.15%, while mismatch 27 characters or 2.25% and rejecting 

31 characters or 2.58%. 

 
Index Terms—Genetic algorithms, conway’s game of life, 

lanna character, pattern recognition.  

 

I. INTRODUCTION 

Pattern recognition is concerned with an attribute of 

human being as well as other living organisms. Human can 

recognize the voice of known person, read handwriting, 

analyze fingerprints and distinguish a countenance. A human 

being is a very sophisticated information system because 

human possesses a superior pattern recognition capability [1]. 

Many definitions of pattern recognition are proposed, pattern 

recognition can be defined as a process which leads to a 

decision. Moreover, pattern recognition can be defined as an 

area of science concerned with identifying objects on the 

basis of information available about it. The character 

recognition problem has been approached in many ways and 

various recognition methods have been suggested. Some 

methods are developed for the character recognition but most 

of them are borrowed from other fields of pattern recognition 

such as signal and image processing. The printed character 

and handwritten recognition are the first practical application 

in the field of pattern recognition [2]. 

Genetic algorithms are algorithm that can be easily applied 

to solve difficult problem because of its generic structure. It 
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is used in many application areas such as image processing, 

pattern recognition and machine learning [3], [4]. Genetic 

algorithms are powerful search techniques that applied 

natural selection and genetic operators to find the best result. 

Its power comes from its ability to combine good pieces from 

different solutions and assemble them into a single super 

solution [5], [6]. Genetic algorithms are generated initial 

population of solution called individuals or chromosomes 

then the solutions are evaluated by using fitness function. 

The algorithm creates new generations of population by 

genetic operations such as reproduction, crossover and 

mutation. The next generation consists of the possible 

survivors and the new individuals obtained from the previous 

population by the genetic operations. The result of using 

genetic algorithms for character recognition in other 

language yields accuracy rate at 75-90%. 

The research on character recognition in Thailand has been 

active for a decade [7]. Various recognition techniques are 

operated such as recognition based on detecting an important 

structure of character [8]-[11] recognition based on fuzzy 

rough sets [12], [13] recognition based on linear interpolation 

approach [14] and recognition based on neural network [15]. 

These methods have its own advantage and disadvantage, 

and can not be identified to be the best. A proper approach for 

the entire solution of the recognition problem has not been 

found and most of them are focused on Thai character 

recognition. Based on the survey of related research, the 

author is provided to conduct the research in Lanna character 

[16] recognition which applied genetic algorithm to solve 

problem.  

The rest of this paper is organized as follow. Section II 

provides a brief related works. Section III describes proposed 

methodology, followed by a description of the experiment in 

Section IV. Conclusion is drawn in Section V.  

 

II. BACKGROUND MATERIALS  

This section gives a brief description of related works 

consisted of Lanna character, Genetic Algorithms and 

Conway’s rules of life. 

A. Lanna Language 

This section gives a brief overview of Lanna language. 

The Lanna character is used to write Northern Thai language. 

The Lanna character set consists of 49 consonants, 13 vowels 

and 18 mixed vowel. Almost Lanna character composes of 

loops which are attached to straight lines and circular arcs. 

Almost Lanna characters are written by using stroke. Fig. 1 

shows the example of Lannna language. 

Based on Fig. 2, The Lanna sentence structure is divided 

into 3 main levels as in Latin family language. Additionally, 
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Lanna language has 2 sublevels in the upper level. The big 

difference between Lanna and Latin is Lanna does not have 

space between words. Moreover, Lanna characters have 

more complex structure than Latin. 

 

Fig. 1. The example of Lanna language. 

 

Upper level 1

Upper level 2

Center level 

Lower level 

 

Fig. 2. Lanna sentence structure. 

In this research, 49 Lanna characters with 8 fonts and 

different 10 character sizes are selected to create learning 

database in data preparation and training by using genetic 

algorithms module. 

B. Genetic Algorithms 

In this section, an overview of genetic algorithms is 

explained. Next, the different operators of genetic algorithms 

are explored and finally the general outline of genetic 

algorithms is shown by using a flowchart. 

Genetic Algorithms (GA) are a probabilistic search which 

is first suggested by John Holland in 1975 [17]. The general 

genetic algorithms work with three operators: selection, 

crossover and mutation [18]. The functioning of these three 

operators is shown in Fig. 3. These operators work on the 

data sets of the algorithm, which called chromosomes. 

Another important part of the algorithm is the fitness function. 

This function calculates the fitness of a chromosome using 

the genes of the chromosome. The goal of a genetic algorithm 

is to optimize this fitness function and find the individual that 

has the “best” fitness value. 
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Fig. 3. The genetic algorithms. 

Fig. 3 shows an example of a genetic algorithm. The 

process starts with a population of 5 chromosomes. The 

genes of the chromosomes are binary encoded which 

contained the only values 0 and 1. The values behind the 

chromosomes correspond to their fitness. In this example the 

fitness-function just counts the number of ones in the 

chromosome. After calculating the fitness of all the 

chromosomes in the population pool, two chromosomes must 

be selected for reproduction. This selection process is often 

random but with a bias for the chromosomes with higher 

fitness. Following the selection process the crossover and 

mutation operators will work on the two chromosomes. The 

crossover operation exchanges a number of genes from one 

chromosome with another. The mutation operator just 

changes the value of one gene in a chromosome. In the right 

part of Fig. 3 the left two genes of the chromosomes are 

exchanged and the mutation occurs on the right side of the 

upper chromosome. Crossover and mutation do not always 

happen. The general outline of the genetic algorithm is given 

in Fig. 4. 
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Fig. 4. Flowchart of the genetic algorithms. 

In this research, mutation operator, one of three main 

operators of genetic algorithms, is applied to combine with 

Conway’s rule of life. The details of mutation rate and 

characteristic for solving Lanna character recognition will be 

explained in the next section. 

C. Conway’s Game of Life 

Conway’s game of life was developed by John Horton 

Conway in 60s [19]. It is a set of rules which defined to 

control mutation behavior of two dimension cell in 

checkerboard. The basic idea is to start a simple 

configuration of cell then observe change by applying 

Conway’s genetic law for survivals, births and deaths [20], 

[21]. The rules are: 

Rule 1 Survival: if a live cell has two or three live 

neighbors, it survives.  

Rule 2 Death: if a live cell has less than two or more than 

three live neighbors, it dies. 

Rule 3 Birth: if a dead cell has exactly three live neighbors, 

it is born. 

These rules create the pattern of cells that will be survival 

or die or birth, depending on a description of eight neighbor 

cells, N1 to N8, as shown in Fig. 5. 
 

N1 N2 N3

N4 X N5

N6 N7 N8
 

Fig. 5. The neighbor cells position used for consideration. 

In case that cell X has a status survival or birth, based on 

Conway’s rules, an effect on cell X may be the following: 

Effect 1: if there are 2 or 3 cells around cell X has status 

survival or birth, cell X will be survived. 

Effect 2: if there are fewer than two cells or more than 

three cells round cell X has status survival or birth, cell X will 

be died. 

In case that cell X has a status death, its status will be 
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changed to birth when there are three cells around cell X have 

status survival or birth. 
 

Aircraft Carrier BeehivePondShip Snake Toad  

Fig. 6. The examples of stable state of Conway’s game of life. 

Time T Time T+1 Time T+2

Stable in form 

of glider

 

Fig. 7. The examples of Conway’s game of life. 

The stable state in Conway’s game of life is a state that 

contained only cell patterns which will not change any more. 

The some examples of cell pattern in stable state are 

illustrated in Fig. 6 and Fig. 7 shows the examples of 

Conway’s game of life.  

Conway’s game of life has a capability to generate a new 

identity pattern, which is a stable state, from predefined 

pattern. In this research, the idea of Conway’s rule of life is 

applied by assuming that the each line of Lanna character, in 

form of 30 X 30 pixels matrix, is a chromosome. In initial 

state, black pixels are considered as survival and birth status 

and white pixels are considered as death status. 

 

III. METHODOLOGY 

This section describes the proposed methodology of the 

Lanna character recognition which composed of three 

modules: data preparation, training by using genetic 

algorithms and recognition. The overview of proposed 

methodology is shown in Fig. 8. 

Data Preparation
Training by 

Using GA
Recognition

Learning DB

CompareCreate

Result

Match

Mismatch

Reject

Random selection 

1,200 Lanna characters

8 fonts with 10 sizes

Random selection 

1,200 unknown characters

 

Fig. 8. The system overview. 

A. Data Preparation 

This module proposes process to capture Lanna character 

from documents written by Lanna language. The input data, 

inform of scanned image, must have black characters on the 

white background. Each character is manually segmented 

through the Microsoft Paint as shown in Fig. 9. The 49 Lanna 

character derived from 8 fonts type with 10 different sizes are 

selected to be input data in data preparation process. The 

outputs of this module, which are the inputs of next module, 

are individual font in form of image. 

 

Fig. 9. Data preparation through Microsoft Paint. 

Initial State Generation 7

Generation 22 Generation 29 Generation 37

Stable State

Generation 15

 

Fig. 10. Lanna character mutation through Conway’s game of life. 

B. Recognition 

This module attempts to recognize the unknown character 

through software which implemented for this research. The 

software will be compared the stable state of unknown 
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character with all stable state in the database. The result of 

this module can be match, mismatch and reject. 

 

IV. EXPERIMENT 

The experiments on Lanna character recognition by using 

genetic algorithms are performed on 8 fonts type composed 

of lannawor, Cr-Doitong, Cr-Father, Cr-Fak, Cr-Insom, 

Cr-Udom, Cr-Maekorn and Cr-Kern. The 1,200 characters 

from 10 different font sizes, from 8 to 26, are randomly 

selected to test the system performance. The system can 

recognized (match) 1,142 characters or 95.15%, while 

mismatching 27 character or 2.25% and rejecting 31 

characters or 2.58% as shown in Table I. 

Moreover, the experiments are performed on 1,200 

unknown characters with 12 different font types which 

derived from Chinese, Japanese and Thai characters. 

Regarding to select unknown character, Ming LiU, MS Hei, 

MS Song and Sun ExtA are example of Chinese characters, 

while Hana Min Regular, Kochi Mincho, MS Mincho and 

MS UI Gothic are selected to example of Japanese characters, 

and AngsanaUPC, CordiaUPC, EurosiaUPC and Tahoma are 

example of Thai characters. The system informs the number 

of match 6 characters or 0.5%, while mismatching 11 

characters or 0.92% and rejecting 1,183 characters or 98.58% 

as shown in Table II. 

TABLE I: EXPERIMENTAL RESULT FOR LANNA CHARACTER. 

Font Name 
No. of 

Character 

Results 

Match Mismatch Reject 

Lannawor 150 148 2 0 

Cr-Doitong 150 142 6 2 

Cr-Father 150 145 4 1 

Cr-Fak 150 145 2 3 

Cr-Insom 150 136 3 11 

Cr-Udom 150 140 5 5 

Cr-Maekorn 150 141 1 8 

Cr-Kern 150 145 4 1 

Total 1,200 1,142 27 31 

Percentage 100% 95.15% 2.25% 2.58% 

TABLE II: EXPERIMENTAL RESULT FOR UNKNOWN CHARACTER. 

Font Name 
No. of 

Character 

Results 

Match Mismatch Reject 

Ming LiU 100 0 1 99 

MS Hei 100 0 0 100 

MS Song 100 0 0 100 

Sun ExtA 100 0 1 99 

Hana Min 100 0 0 100 

Kochi Mincho 100 1 0 99 

MS Mincho 100 0 1 99 

MS UI Gothic 100 0 1 99 

AngsanaUPC 100 1 2 97 

CordiaUPC 100 1 1 98 

EurosiaUPC 100 1 2 97 

Tahoma 100 2 2 96 

Total 1,200 6 11 1,183 

Percentage 100% 0.5% 0.92% 98.58% 

 

V. CONCLUSION 

This paper has described the Lanna character recognition 

by using genetic algorithm which applied Conway’s game of 

life as a mutation pattern. The Conway’s game of life is 

applied to determine the status of cell that is survival, death 

and birth within a 30 X 30 pixel matrix. The experiments are 

performed on 1,200 printed Lanna alphabets which adjusted 

sharpness of character line. The system performs the level of 

match, mismatch and reject at 95.15%, 2.25% and 2.58%, 

respectively. 

For the future work, the system will focus on applying 

other algorithms besides genetic ones, for example, case-base 

reasoning and neural network. In addition, there should be a 

variety and number of character sample patterns to increase 

the possibility of recognition.  
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