
International Journal of Applied Computer Technology and Information Systems: Volume 7, No.2, October 2017 - March 2018 

 

21 

 

A Content-based Image Retrieval of Muay-Thai Folklores  

by Salient Region Matching 

Pakpoom Mookdarsanit1, Lawankorn Mookdarsanit2 

 
1Department of Computer Science 

Faculty of Science, Chandrakasem Rajabhat University 

Bangkok, Thailand 

pakpoom.m@chandra.ac.th  

2Department of Business Computer  

Faculty of Management Science, Chandrakasem Rajabhat University 

Bangkok, Thailand  

lawankorn.s@chandra.ac.th 

 

บทคดัย่อ—บทความน้ีน าเสนอการคน้คืน “ท่าร ามวยไทย (หรือ
แม่ไมม้วยไทย)” โดยใชเ้ทคนิคการเปรียบเทียบความเหมือนกนั
ระหว่างเส้นขอบบริเวณของวตัถุ ซ่ึงเป็นงานวิจยัฉบบัแรกท่ีมี
การบูรณาการระหว่างศาสตร์ “การจ าแนกท่าทางของมนุษย์” 
กบั “แม่ไมม้วยไทย” โดยมีวตัถุประสงค์เพ่ืออนุรักษศิ์ลปะและ
วฒันธรรมไทย อยา่งท่ีเราทราบกนัดีว่า มวยไทยนั้นไดรั้บขนาน
นามว่าเป็นศิลปะการต่อสู้ท่ีใช้ในการต่อสู้ไดจ้ริงมากท่ีสุดใน
โลก ดงัจะเห็นไดว้่ามีชาวต่างชาติจ านวนมากมาใชชี้วิตในช่วง
วนัหยุดยาวเพ่ือร ่ าเรียนวิชามวยไทย จากจารึกจดหมายเหตุแห่ง
สยาม พบว่า แม่ไมม้วยไทยนั้นเร่ิมมีการเผยแพร่ให้กบักองทพั
และราษฎรของสมเด็จพระสุริเยนทราธิบดีแห่งอโยธยา เพ่ือเป็น
วิชาการต่อสู้ป้องกันตัวเองจากการโจมตีของศัตรูภายนอก
ราชอาณาจกัร ซ่ึงประกอบไปดว้ย แม่ไมม้วยไทย 15 ท่าร า ดงัน้ี 
(1.) ท่าสลบัฟันปลา (2.) ท่าปักษาแหวกรัง (3.) ท่านชวาซดัหอก 
(4.) ท่าอิเหนาแทงกฤช (5.) ท่ายกเขาพระสุเมรุ (6.) ท่าตาเถรค ้า
ฝัก (7.) ท่ามอญยนัหลัก (8.) ท่าปักลูกทอย (9.) ท่าจระเข้ฟาด
หาง (10.) ท่าหักงวงไอยรา (11.) ท่านาคาบิดหาง (12.) ท่า
วิรุฬหกกลบั (13.) ท่าดบัชวาลา (14.) ท่าขุนยกัษจ์บัลิง และ (15.) 
ท่าหักคอเอราวณั ตามล าดบั 

      ค ำส ำคัญ: กำรรู้จ ำท่ำมวยไทย ,กำรค้นคืนศิลปะกำรป้องกนั
ตัว, ค ำอธิบำยภำพกีฬำกำรต่อสู้, แม่ไม้มวยไทย, กำรจ ำแนก
ท่ำทำงของมนุษย์ 

Abstract—This paper introduces a novel “Muay-Thai 

folklore image retrieval” by salient region matching that is 

the first groundwork to combine the “human action 

classification” and “Muay-Thai folklores” together. The 

paper is proposed to support the “Thai arts and cultures 

conservation (known as Thai-ness)” As Muay-Thai is 

denominated as the “real-world practice of martial 

fighting” in the world. Importantly, many foreigners take 

Muay-Thai training courses during their long holidays. 

From the Siamese archives, the “original Muay-Thai 

folklores” was disseminated in the reign of king 

Suriyentharathibodhi during the age of Ayutthaya. Since 

the king needed his men and armies having the martial 

fighting skills to protect the domestic kingdom against the 

foreign enemies.  And the traditional Muay-Thai folklores 

consisted of (1.) Sa Lub Fun Pla, (2.) Pak Sa Waek Rang, 

(3.) Java Sud Hok, (4.) Tang Krich, (5.) Yok Khao Phra 

Sumen, (6.) Ta Then Kum Fak, (7.) Morn Yan Lak,  

(8.) Pak Look Toy, (9.) Jor Ra Kay Fad Harng, (10.) Hak 

Nguang Ayara, (11.) Na Ka Bid Harng, (12.) Wi Roon Hok 

Klub, (13.) Dub Chavala, (14.) Koon Yak Jub Ling and 

(15.) Huk Khor Erawan, respectively.  

 
Keywords-Muay-Thai Recognition; Martial Arts Retrieval; 

Fighting Sports Annotation; Muay-Thai Folklores; Human 

Action Classification 

I.  INTRODUCTION  

“Muay-Thai (or Thai-boxing)” is one of the most 
popular martial arts in the world [1], like other fighting 
sports as “Kung Fu”, “Judo” and “Taekwondo”. With this 
in mind, the uniqueness of Muay-Thai is using the physical 
stand-up striking together with various clinching techniques 
that combines the use of 2-fists, 2-elbows, 2-knees, and 2-
shins [2] to fight efficiently against the opponent during the 
combat boxing, being known as “the art of eight limbs 

(Thai: นวอาวธุ)”. From the ancient Siamese archives, Muay-

Thai is referred to the king Suriyenthrathibodi of Ayutthaya 



International Journal of Applied Computer Technology and Information Systems: Volume 7, No.2, October 2017 - March 2018 

 

22 

 

kingdom [3]. Since the king helpfully published the Muay-
Thai scriptures to his men and armies in order to protect the 
domestic kingdom against the foreign enemies. The 

traditional Muay-Thai of the king had 15 folklores (Thai: แม่
ไมม้วยไทย) [4-5] as (1.) Sa Lub Fun Pla, (2.) Pak Sa Waek 

Rang, (3.) Java Sud Hok, (4.) Tang Krich, (5.) Yok Khao 
Phra Sumen, (6.) Ta Then Kum Fak, (7.) Morn Yan Lak, 
(8.) Pak Look Toy, (9.) Jor Ra Kay Fad Harng, (10.) Hak 
Nguang Ayara, (11.) Na Ka Bid Harng, (12.) Wi Roon Hok 
Klub, (13.) Dub Chavala, (14.) Koon Yak Jub Ling, and 
(15.) Huk Khor Erawan, respectively.  

 

   
   

   
   

Figure 1.  “Muay-Thai” – a valuable cultural heritage of  martial arts  

 As of today, Muay-Thai has been tremendously 
interesting from foreigners coupled with the Thai-tourist 
destinations [6]. It is not surprise that why many foreigners 
spend their long holidays to learn Muay-Thai and also travel 
in Thailand. Significantly, there are many traditional Muay-
Thai gyms available for training the foreigners in Bangkok 

[7] such as Luk Tup Fah Muay Thai Camp (Thai: ค่ายลกูทพั
ฟ้า), Sor Vorapin Camp (Thai: ค่ายส.วรพิน) and Jiti Gym 

(Thai: ค่ายมวยไทยจิตติยิม), etc. When many people learn these 

Muay-Thai folklores, it can be proudly seen as the 
“inheritance of cultural Thai-ness” that is unique so far than 
other martial arts. All things considered, it is proven that 
this present time is the “golden age of Muay-Thai”. In order 
to conserve those 15 Muay-Thai folklores, this paper 
introduces a “novel thought” as the first groundwork to 
retrieve the Muay-Thai folklores from the “Muay-Thai 
action” image dataset. This paper uses image processing [8-
9] in conjunction with machine learning [10-11] techniques 
that are successfully seen in various researches like face 
detection [12-13], landmark recognition [14-16], tourism 
recommendation [17-18], cathedral retrieval [19-21], food 
recognition [22-24], satellite imagery [25-27] or even 
human action classification [28-30]. As well as the “Muay-
Thai folk images” that can be retrieved from the action 
dataset using their “salient region matching” in terms of 
displacement magnitudes and angles. The evaluation was 
done by the average recall and precision that were 0.75 and 
0.80, respectively. 

This paper is organized into 4 sections. The proposed 
framework is at section 2. And section 3 and 4 discuss about 
experimental results and conclusion, respectively. 

II. THE MUAY-THAI FOLKLORE IMAGE RETREIVAL  

BY SALIENT REGION MATCHING FRAMEWORK 

The framework “Muay-Thai folklore image retrieval by 
salient region matching” consists of data preparation, object 
thresholding, image separation, scaling pyramid and region 
matching as shown in Figure 2.   
 

 
 

Figure 2.  The Muay-Thai folklore image retrieval by salient region 

matching framework  

A. Data Preparation 

The 150 Muay-Thai folk lore images with 15 folklore’s 
names are used in our experiment. Both the images for 
creation of dataset (called “training set”) and unknown 
image (called “testing set”) are firstly input to data 
preparation. All images are also cropped out the noises in 
terms of background and other unimportant features to 
remove the noise of recognition.  

 

A. Data Preparation

B. Object Thresholding

C. Image Separation

D. Scaling Pyramid

E. Region Matching
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Figure 3.  Cropping out of unimportant features. 

B. Object Threshoding 

The cropped image is set the threshold value into 2 
groups as “interested region” and “background” using the 
brightness threshold ( ) filtering by (1). 
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where yxI ,  is any pixels within the image 

 
The 4 different thresholds of an image (called binary 

image) can be shown in Figure 4. 
 

 
 

(a.) 5.0  (b.) 6.0  

 

  

(c.) 7.0  (d.) 9.0  

  

Figure 4.  Difference of threshold segmentation 

C. Image Seperation 

The binary image is seperated into 4 regions (or the 

25% of the image’s size) as shown in Figure 4. And each 

region also is seperated into 42 = 16 sub-regions as shown 

in Figure 5. 

  

(a.) Image sepreation (b.) Region seperation 

Figure 5.  Image and region seperation 

Each “i-th” region  is computed the magnitude from the 

“x-th, y-th” pixel values by (2) and the direction of all 

pixels was done in term of “slope of the regions” by (3). 
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Furthermore, each j-th sub-region is computed the 

orientation summation by (4). 
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D. Scaling Pyramid  

From the previous data preparation, object thresholding 
and image separation, all features within a binary image are 

in terms of “magnitude ( iatyxP , )”, “direction ( iatyx, )” 

and “orientation summation (
ja tyx

sum
, )”, respectively.  

The binary image is also scaled down and also repeatedly 
computed those 3 terms of features in the m different sizes, 
called the “scaling pyramid”, as shown in Figure 6.  

 

 
Figure 6.  Scaling pyramid in different sizes 

Not only the scaling pyramid is in different “m sizes” 
but also it is done in the “n thresholds”. The output of 
pyramid is a “vector representation of image”. The vector 
keeps all features within the image in term of floating 
numbers (also called “feature description”). To that end, the 
complexity of all scaling pyramids can be iterative as “

)(mnO ”, which is shown in Figure 7.  
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Figure 7.  Scaling pyramid in different sizes and threshold  

E. Region Matching  

For training set, all Muay-Thai folklore images in term 

of vectors with their textual information are kept in the 

“Muay-Thai action dataset” that will be used to match with 

the unknown folklore image. In contrast, the region 

matching is a process to compare the unknown image (in 

term of vectors) within the test set and the vectors (with 

their information) from the training sets. In comparison, the 

most similar image from the dataset is selected to match 

with the unknown image. And the information annotation 

is also done, as shown in Figure 8.  

 

Figure 8.  The region matching between the “unknown image” and the 

“most similar image” from the action dataset 

 

The similarity of images can be measured using 

Euclidean distance. The most similar image from the 

dataset must have the lowest Euclidean distance value 

because it has the shortest distance (or the nearest image) 

compared to the unknown image. The Euclidean distance 

can be computed by (5). 

  
n

unknownidatasetEuclidean IIDist
1

2   (5) 

III. EXPERIMENTAL RESULTS 

This experiment used 150 Muay-Thai folklore images 
that covered 15 folklores as (1.) Sa Lub Fun Pla, (2.) Pak Sa 
Waek Rang, (3.) Java Sud Hok, (4.) Tang Krich, (5.) Yok 
Khao Phra Sumen, (6.) Ta Then Kum Fak, (7.) Morn Yan 
Lak, (8.) Pak Look Toy, (9.) Jor Ra Kay Fad Harng, (10.) 
Hak Nguang Ayara, (11.) Na Ka Bid Harng, (12.) Wi Roon 
Hok Klub, (13.) Dub Chavala, (14.) Koon Yak Jub Ling, 
and (15.) Huk Khor Erawan, respectively.  

 

 
Figure 9.  Some Muay-Thai folklores 

We have done our experiment on top of the content-
based image retrieval using Matlab 2016a. Our proposed 
framework implementation was based on “Harris corner 
detection” [31] coupled with “Dense-SIFT description” 
[32].  In light of measurement, we used the “recall” and 
“precision” to evaluate our experiment by (6) and (7). 

 

 
FNTP

TP
call


Re   (6) 

 
 

FPTP

TP
ecision


Pr  (7) 

 
 
- TP (True Positive) is “the folklore A” and the system 

correctly detects as “the folklore A” 
 - FP (False Positive) is “not the folklore A” and the 

system wrongly detects as “the folklore A” 
 - FN (False Negative) is “the folklore A” and the system 

wrongly detects as “not the folklore A” 
 

Jor Ra Kay Fad Harng :
…Protected the punch by kicking
This technique uses the heel reverse kick…
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Figure 10.  The experimental results between actual and predicted Muay-Thai folklores 

The overall experimental results are shown in Figure 10.  
The recall and precision of all 15 folklores are shown in 
TABLE I. 

TABLE I.  THE RECALL AND PRECISION OF 15 FOLKLORES 

Muay-Thai Folklore Recall Precision 

1. Sa Lub Fun Pla  0.7 0.7 

2. Pak Sa Waek Rang  0.6 0.86 

3. Java Sud Hok 0.8 0.62 

4. Tang Krich 0.8 0.62 

5. Yok Khao Phra Sumen 0.8 0.8 

6. Ta Then Kum Fak 0.9 0.9 

7. Morn Yan Lak 0.7 1 

8. Pak Look Toy 0.6 0.46 

9. Jor Ra Kay Fad Harng 1 1 

10. Hak Nguang Ayara 0.5 0.42 

11. Na Ka Bid Harng 0.7 1 

12. Wi Roon Hok Klub 1 0.67 

13. Dub Chavala 0.9 0.9 

14. Koon Yak Jub Ling 0.5 1 

15. Huk Khor Erawan 0.8 1 

Average 0.75 0.8 

 
From the experimental results, the “Jor Ra Kay Fad 

Harng (Thai: จระเขฟ้าดหาง)” folklore had the 100% 

correctness in term of recall and precision. Since this 
folklore was totally distinctive from other folklores. Having 

said that, “Koon Yak Jub Ling (Thai: ขนุยกัษจ์บัลิง)” was the 

most complicated Muay-Thai folklore that had the low 

recall as 0.5. Moreover, the “Pak Look Toy (Thai: ปักลูก

ทอย)” and “Hak Nguang Ayara (Thai: หักงวงไอยรา)” 

sometimes were looked almost similar (as shown in Figure 
11) that made their correctness were lower than other 
folklores. With this in mind, the average recall and precision 
were 0.75 and 0.8, respectively 
 

  
(a.) Pak Look Toy (b.) Hak Nguang Ayara 

Figure 11.  The similarity between “Pak Look Toy” and “Hak Nguang 

Ayara” 

IV. CONCLUSION 

Since Muay-Thai has become one of the best martial 
arts in the world that is called the golden age of Muay-Thai. 

The art of eight limbs (Thai: นวอาวธุ) in Muay-Thai consists 

of 2-fists, 2-elbows, 2-knees, and 2-shins to fight the 
opponent that makes Muay-Thai is distinguish from other 
martial arts. Muay-Thai was officially disseminated by the 
king Suriyentharathibodhi of Ayutthaya. The original 
Muay-Thai consisted of 15 folklores as (1.) Sa Lub Fun Pla, 
(2.) Pak Sa Waek Rang, (3.) Java Sud Hok, (4.) Tang Krich, 
(5.) Yok Khao Phra Sumen, (6.) Ta Then Kum Fak, (7.) 
Morn Yan Lak, (8.) Pak Look Toy, (9.) Jor Ra Kay Fad 
Harng, (10.) Hak Nguang Ayara, (11.) Na Ka Bid Harng, 
(12.) Wi Roon Hok Klub, (13.) Dub Chavala, (14.) Koon 
Yak Jub Ling, and (15.) Huk Khor Erawan, respectively. 
Thereupon, Muay-Thai is the valuable cultural heritage of 
Thailand and Thai signature.  This paper is proposes a 
“novel thought” in the combination of “Muay-Thai 
folklores” and “human action classification” to conserve 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 7 1 2

2 6 4

3 1 8 1

4 1 8 1

5 1 8 1

6 1 9

7 7 2 1

8 6 4

9 10
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12 10

13 1 9

14 1 2 2 5

15 2 8
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“Thai-ness (Thai: ความเป็นไทย)” and “Thai Culture (Thai: 

วฒันธรรมไทย)” using image processing coupled with 

machine learning. This experiment was evaluated by 
average “recall” and “precision” that were summarized as 
0.75 and 0.8, respectively.   
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