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A B S T R A C T

Detection and classification of abnormal growth of cells in brain are very significant in clinical 

practices. MRI is the most efficient non-invasive practice for detection of abnormal and uncontrollably 

growing cells in human body. The identification of cancerous cells by visual examination of MRI is a 

subjective judgment by the clinical practitioner. Content Based image retrieval (CBIR) is the powerful 

method to locate an image in a very large database. The application of CBIR approach in for medical 

image management to fetch similar cases from huge Image database is very relevant in the current 

scenario. This paper aims to analyse recent works done in feature extraction of MRI images and the 

relevance of CBIR in medical image management. Identifying relevant cases from the MRI database 

using CBIR helps the physician in the diagnosis. Efficient feature extraction methods facilitate accurate 

decision making in the classification and retrieval of images.

Keywords - Feature Extraction, MRI, Content Based Image Retrieval (CBIR), Classification.

I. INTRODUCTION

Brain tumor pathology is becoming a major mortality issue all over the world in recent years. Early 

detection and treatment of brain tumors assure cure from the disease. Magnetic Resonance Imaging 

(MRI) is widely used by radiologist to study human body anatomy. No known risk is present with MRI 

imaging modality compared with other imaging modality like Computed Tomography (CT) and 

Positron Emission Tomography (PET). MRI gives good contrast between different soft tissues like 

white matter, gray matter, cerebrospinal fluid, lesion, tumor cells and skull. Content Based Image 

retrieval (CBIR) approach aims to represent the image with non- textual features and not with the 

metadata associated with the image. Huge volume of medical imaging data is generated during clinical 

routine due to the advancement in medical image acquisition technology. To store and retrieve 

information from large database CBIR is most efficient. Image queries to the database are related to the 

similar images based on features in the image. This approach aids great support for clinicians in 

diagnosis and decision making. As a part of clinical pathology, the quantitative and qualitative analysis 

of normal and abnormal structures in brain of each subject has to be done in time and space scale for 

effective treatment.

The most important step in the construction of any Content Based Image Retrieval system is to find the 

correct method for the extraction of feature vector of the image and the correct similarity metric that
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efficiently group visually similar images together. The images are indexed according to their visual 

contents such as texture, color, shape or any other feature or a combination of a set of Brain tumors can 

be malignant or benign. According to the guidelines of World Health Organization, tumors are 

classified using a grading system, a scale from grade I to grade IV. The benign tumor cells have a 

uniformity in structure and are non-active, fall under grade I and II. High grade tumors fall under grade 

III and grade IV are classified as malignant tumors and possesses active cancerous cells. Low grade 

brain tumors need serial monitoring. If these tumors are left untreated, these are likely to turn into 

malignant at a later stage. Imaging and observation of these tumors are done every six months. In 

evidence based medicine or case based diagnosis the retrieval of relevant and similar cases for 

comparison is significant [1]. Content Based Retrieval in medical field is intended to better 

understanding of the disease. High degree of content understanding is required to retrieve images from 

medical database for comparative diagnosis. Feature extraction methods need to be most efficient for 

content based retrieval approach. This paper summarizes different feature extraction methods in MRI 

brain images for the retrieval of similar images from database.

II. PREPROCESSING METHODS

The presence of noise in Magnetic Resonance Image are very less compared to other imaging modality. 

Noise in MRI images is mainly due to fluctuations of the magnetic field in the coil. During image 

acquisition, intensity in homogeneity occurs due to non-uniformity in radio frequency, which in effect 

results in shading artifacts [2]. For diagnostic purpose using MRI image high resolution and high 

contrast images are required. Noise filter is applied on MRI only fine details in the image are retained. 

Contrast to Noise Ratio (CNR) and Signal to Noise ratio(SNR) have significant role in MRI tumor 

diagnosis,[3]. Adaptive filter and wavelet filters can be used for reduced edge blurring effects. The non-

linear filter and median filter remove noise preserving edge details. Median filter is one of the best noise 

removal method for medical images [4]. Each pixel or voxelentry is replaced with the median value of 

its neighboring entries.

Intensity normalization is done in the preprocessing stage of MRI images due to intra scan and inter 

scan variations in image intensity. In paper [3], six intensity normalization techniques are listed, 

Contrast stretching, histogram stretching, histogram equalization, histogram normalization, intensity 

scaling and Gaussian kernel normalization. The paper [5] claims best performance for histogram 

normalization compared to other methods. The background information of Brain MRI images 

increases processing time and uses more memory. Removal of background information (skull 

stripping) are done during preprocessing. In many medical application skull stripping is significant for 

effective examination of tumor from the brain MRI images. In skull stripping, all non-brain tissues like
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fat, skin and skull are removed from Brain MRI [6]. Popular techniques for skull stripping are image 

contour, morphological operations, segmentation and histogram analysis.

III. 3D CONTENT-BASED IMAGE RETRIEVAL FRAMEWORK

A typical 3D content-based image retrieval framework is show in the figure 1.

Figure 1

It consists of a database with an index structure created offline and an online query engine. 3D shape 

descriptors are used to define each 3D model. An indexing data structure along with a searching 

algorithm is needed to retrieve 3D models online from a large 3D database. The 3D model retrieval 

proceeds in four major steps: (1) indexing, (2) querying, (3) matching and (4) visualizing. The first step 

in the framework is done off line and next steps are done online. The first step includes representation of 

3D volumes in terms of defined feature vector and indexing or classification. The online query engine 

computes the feature vector of the given query and measures the distance similarity between the query 

and the database entries. The fetching module retrieves similar 3D models which matches with the 

given query.

IV. FEATURE EXTRACTION

Feature extraction is the process of collecting high level of information like texture, color, gray level, 

shape, contrast etc. from an image for analysis. In the feature extraction stage, the most prominent 

features are to be selected. These are the inputs to the classifier. The feature vector forms the collection 

of relevant set of features defined for the application and it forms the reduced representation of the 

original image data. Features are of typically two types: (1) Primitive features color, texture and shape 

(2) Domain specific feature vector single or a combination of features which are application specific. In 

3D Volume retrieval, defining certain object aspects and extracting their numeric values from the 3D
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Volumes are done and create Feature vector which is application specific. Feature vector bridges the 

gap between the visual content and its numerical representation. From the raw pixel intensities 

Photometric features are derived which exploits color and texture. Shape based descriptors form 

Geometric feature.

A. Color Feature

Color feature was one of the earlier CBIR feature representation method. The image characteristics can 

be obtained using color histogram. Most of the medical images are grayscale so the color cue are rarely 

used in medical context. Color feature can be used in ophthalmology, pathology, dermatology, nuclear 

cardiology or when color is used to scale flow velocity. In medical CBIR, color features are less useful.

B. Texture Feature

Texture feature encodes the spatial orientation of pixel intensities. With the use of standard transform 

domain analysis tools, texture features can be extracted. Fourier transform, wavelet, Gabor or stock 

well filters are the common analysis tools. In medical imaging, texture features reflect the details 

contained within the image structure. Tumors, lesion and solid nodules exhibit uniform intensity 

density. In 3D medical images, texture features can be extracted from 3D volumes as they are stack of 

2D slices. Slice-by-slice approach suffers from missing information that are interlaced within the 

volumetric data. Spatial structural information needs to be extracted from cubes rather than surface or 

square.

C. Shape Descriptors

Shape information is derived from the image using geometric cues such as edges, contours, joints, 

polylines or polygonal regions. Geometric features are powerful when objects in 3D volumes can be 

clearly separated from the surroundings. Shape descriptors represent the image content in the form of 

point sets, contours, curves, regions or surfaces. Firstly a shape representation is extracted from the 

pixel intensities by region-of-interest for 2D images and volume-of-images for 3D images, by 

detection, segmentation and classification. Shape descriptors are highly used in the detection of 

tumors/lesions or understanding its evolution.

In medical context, semantic features can be derived with the help of human experts. With image 

descriptors, annotation can be included. Annotation tries to fill the semantic gap. Expert-in-loop 

approach can be adopted to deal with semantic gap in the medical CBIR.
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V. RECENT WORKS

A multimodal content based image retrieval system handling MRI and CT images proposed in [11]. For 

image similarity, anatomical structure of brain is considered and indexing and retrieval are 

implemented using visual and collateral information of 3D MRI volumes are used. In this paper the 

authors with the help of neurologist, identified five salient feature mass effect, Anatomical location, 

Density, Contrast enhancement and Boundary, which have significant semantic meaning in 

interpreting brain MRI images. Hao, kim et al. [12] proposed Volume of Interest (VOI) feature 

representation and retrieval of multidimensional PET images with 3D spatial and 1D temporal domain. 

Along with texture features, the work proposed, VOIs represented by location based on 3D standard 

atlas, physiological temporal kinetics and parametric estimate, volume and surface distribution using 

spatial and temporal domain together for feature extraction and retrieval. Li, Chen et al. [13] proposed a 

method for 2D contour matching and 3D partial retrieval from a 3D volume. 2D image slices in the 

stack of a 3D volume are segmented into object contours. In the adjacent 2D slices, related object 

contours are linked to form a 3D component from that 3D volume. Contour matching is done using 

Fuzzy Logic System (FLS). A high dimensional feature set is generated from two types of features- 

image based features and alignment based features [14]. Image based features are extracted using 

Gabor wavelet filter and alignment based feature method use three types of templates, spatial 

likelihood, average intensity and left-to- right symmetry.

In the paper [15] W.Cai et al. described CMRGIc [cerebral metabolic rate of glucose consumption] 

texture feature with volumetric co-occurrence matrices from neurological FDG (fluoride oxyglucose). 

Pet images are extracted using adaptively designed pathology-centric masks. Feature extraction in this 

comprises of functional normalization of CMRGic images and PCM based volumetric texture feature 

extraction. . Liu et al. [16] developed a 3D curvelet transform (DcVT) based Content based retrieval on 

3D functional neuro imaging database. 3D curvelet transform is used to extract localized volumetric 

texture features. The 3D- DcVT approach captures the innate volumetric property beyond the scope of 

two dimensional methods. In this system, the non VOI regions are filtered out with the localized feature 

extraction from DOMs (disorder-oriented mask). MIRAGE [17], a texture based on line CBIR system 

for 3D MRI images. Four texture based approaches are used: 3D Local Binary Pattern (LBP), 3D 

Grayscale level Co- occurrence Matrices (3D GLCM), 3D Wavelet transform and 3D Gabor transform. 

For local feature description, different parts of brain in the 3D volume are divided into 64 non-

overlapping equally sized blocks, giving 4 block along each of x, y, z axes. Using 3D LBP texture 

feature are extracted to generate feature database.
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The 3D CBIR medical image retrieval scheme based on three stages has been proposed by Azhar 

Quddus and Otman Basir [1]. In the first stage, an SVM-based technique for identifying a 3D volume 

using an incoming 2-D query image is done. In the second stage, an SVM-based, semantic 

 classification technique is proposed for classifying the incoming 2- D query image into one of the 

four semantic regions and the registration based image retrieval is done. The work [18] used a multi 

scale and multi neuro imaging feature extraction with degenerative pattern with 3D Gabor filter for 3D 

content based analysis and retrieval of images. The paper gave a comparative evaluation with 3D 

discrete curvelet transform based method and 3D spatial grey level co-occurrence matrices based 

methods. S.Dong et al.[19] proposed a method on 3D CT images for classifying local structures present 

in the images into line like, blob- like or sheet-like patterns, in different sizes by using second order 

derivatives in multi scale space. Queries are given the size and type to extract specified local structures 

from the volume data. A 3D statistical feature extraction method for the segmentation of tumors and 

lesion in brain MRI volumes is proposed in [20]. The method is implemented on a database of 18 T1 

weighted brain volumes. A statistical descriptor is defined with first order and second order features 

calculated from each cube window. Central pixel intensity along with the mean and variance of 

intensities of other voxels in the cube form the first order feature. The relationship among the voxels in 

each cube describes the texture features as second order feature, 3D GLCM for cube size of wxwxw are 

considered with window size, ’w’ and voxel separation -d and d voxels, form the texture features. Jiang 

et al. proposed an algorithm to generate a graph by learning population and patient specific feature set 

for segmentation in brain MRI images [21]. For feature extraction, the authors developed a Gabor filter 

group in several directions and scales, and image modality features are included. Real-Adaboost 

classification is employed for voxel classification for finding the probabilities of whether a voxel to be 

present on the foreground or background in an image.

 

Sachdev J. et al. [22] used a content based active contour model to extract 856 Region of Interest (ROI) 

from the MRI images of 55 patient and 218 features are extracted from these region of Interest. These 

218 features are extracted using Laplacian of Gradient (LOG), Directional Gabor texture feature 

(DGTF), Rotational Invariant Circular Gabor Features (RICGF), Rotational Invariant Local Binary 

Pattern (RILBP) and Intensity Based Features (IBF). The feature reduction is achieved using PCA 

(Principal Component Analysis), classification using Artificial Neural Network (ANN) and an overall 

accuracy of 85.23% is obtained. Xianhong [23] developed an online CBIR system in which the content 

features of 3D MRI brain images and 3D ultra sound cardiac video sequences are represented using 3D 

SIFT descriptors coupled with sparse code. Feature vectors are extracted using 3D SIFT descriptors and 

a code book of vocal dictionaries created using the sparse coding of feature vector. The method is 

implemented for both still and motion images of different modalities.
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Rahim et al. presented [24] a detailed 3D feature extraction based on texture features and Support 

Vector Machine kernel (SVM) based segmentation. SVM image characterization is done using GLCM 

(Gray Level CO-occurance Matrix) features like correlation, homogeneity, contrast, angular second 

momentum, variance, cluster tendency, mean, standard deviation entropy, and inverse different 

momentum. GLCM features are calculated in 0˚, 45 ̊ , 90 ̊  and 135˚ directions from NxN image matrix. 

Mani et al. [25] proposed a volumetric texture classification inspired from local frequency descriptor 

(LFD). The method includes 2D and 3D gradient calculation, the gradient information are calculated on 

the XY- Z orthogonal planes at each voxel. The proposed method is compared with 3D volumetric 

GLCM, 3D LBP(Local Binary pattern) and SOP(Second order pyramid)and shows excellence in 

accuracy, robustness and speed. Authors [7] developed a fully automated system to identify slices and 

segmenting the tumors with appreciable and less computational complexity. The paper compares the 

efficiently of Gabor filter features and statistical features using different classifiers. The tumor 

detection performed by comparing the mutual information histogram of both brain hemisphere. Gabor 

wavelet method extracts the locality, orientation and frequency. the statistical feature extraction in this 

paper is done using Gray Level Co- occurrence Matrix (GLCM), Gray Level Run Length Matrix 

(GLRLM), Local Binary Pattern(LBP) and Histogram of Gradient(HOG).

In the paper [26] 3D models are generated from magnetic Resonance Imaging slices and depth 

information are included. These models are used to search similar images among 3D annotated medical 

cases. The 3D models generated comprise both global and local descriptors. The information about the 

deformation degree and the places they occur are extracted, stored and compared using spectral 

clustering method and classified into Congestive Heart Failure (CHF) and non CHF. R. Maani et al.

[27] extended 2D GLCM to define texture features on a voxel by voxel basis (VGLCM-3D) in 3D T1- 

weighted MRI brain images of AD(Alzheimer’s Disease) patients. Eight texture features were 

extracted using VGLCM-3d and VGLCM-TOP- 3D GLCM over Three Orthogonal Planes and 

achieved an accuracy of 100%. A feature set with 35 features extracted from MRI of brain using 

GLCM(Gray Level Co-occurrence Matrix), GLRLM(Gray Level Run Length Matrix), shape based 

feature and statistical features classify the images into tumour affected and not affected [28]. Results 

showed SVM (Support Vector Machine) performed better than Neural Network classifier. A novel 

method for texture analysis based on voxel based approach is implemented in [29] and validation on 

MRI data set of Alzheimer’s Diseases (AD) patients. Author extended the 2D GLCM to 3D images on 

voxel by voxel basis and experiment results are analysed on T1-weighted MRI data set. In the paper 

[30] an automated system extracts features from the Guassian Mixture Model (GMM) curve fitting of 

the image histogram of T1-w, T2-w and FLAIR (Fluid-attenuated inversion recovery) images and the
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GMM features are validated with wavelet features. Principal component analysis (PCA) is used for 

feature reduction and appropriate features from the feature vector are gathered. The method claims a 

performance accuracy of 97.05% for T1-w, 91.70% for T2-w and 94.11% for FLAIR MRI images. In 

the paper [31], authors used MGLCM (Modified Gray level coo-occurrence matrix) for feature 

extraction, the feature selection is achieved with ANOVA (Analysis Of Variance). The experiment is 

done on four imaging modalities T1-W, T1c-W, T2-w and FLAIR and classifier used is Multilayer 

Perception Neural Network(MLPNN), obtained an accuracy of 89% compared to manual process.

The work [32] detected Brain MRI slices and classify into normal and abnormal. Bilateral symmetry of 

two hemispheres of brain is considered, 21 co-occurrence statistics obtained from Modified Gray Level 

co- occurrence Matrix extracted the features and achieved an accuracy of 97.8 % using MLPNN. The 

work in [33] explained the brain tumor segmentation using Berkly wavelet transform and by analysing 

the GLCM features, the classification is done using SVM (Support Vector Machine). Histogram based 

feature extraction and feature based investigation are performed, results are compared and an accuracy 

of 96.51% obtained. The method in [8], gave an automatic algorithm for detecting tumors in 3D 

Magnetic Resonance Image. Pre-processing methods used are Bias field correction and histogram 

matching, the feature learning is done using LBP-TOP (Local Binary Pattern in three orthogonal 

planes) and HOG- TOP(Histogram orientation of Gradient). LBP is superior in texture feature 

detection and HOG is used for object detection. Random Forest classification is used for Tumor 

classification. In the paper [34], the authors give a detailed description of feature extraction using 

GLCM properties and the method gives excellent performance for axial, coronal and sagittal views of 

brain MRI images.

Features Methods Papers

5 salient feature mass effect, Anatomical location, Density, Contrast 

enhancement and Boundary
[11]

Texture features and VOI features [12]

Contour matching [13]

Gabour wavelet Filter [14],[21], [7]

CMRGIc texture feature with volumetric co-occurrence matrices [15]

3D curvelet transform (DcVT) [16]

3D Grayscale level Co-occurrence Matrices (3D GLCM) [17], [20], [25], [27], [29]

3D Local Binary Pattern (LBP) [17], [25], [7], [8]

3D Wavelet transform [17]

3D Gabor transform [17],[18]

Shape features [19]

Laplacian of Gradient (LOG), Directional Gabor texture feature (DGTF), 

Rotational Invariant Circular Gabor Features (RICGF), Rotational Invariant 

Local Binary Pattern (RILBP) Intensity Based Features (IBF)

[22]

3D SIFT descriptors [23]

GLCM [24], [7], [28], [33], [34]

SOP(Second order pyramid) [25]

Gray Level Run Length Matrix(GLRLM), [7], [28]

Histogram of Gradient(HOG) [7], [8]

Guassian Mixture Model (GMM) [30]

MGLCM (Modified Gray level coo- occurrence matrix) [31], [32]

Table I.
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 VI. CONCLUSION

Now a days Image retrieval is becoming more challenging in web data mining applications. The 

millions of image are available in web database, so retrieving images from these large database become 

more complex. 3D Content Based Image Retrieval has become extremely active research area for the 

last decade. The important steps in the construction of  any Image retrieval system is to find the correct 

features to represent images, as well as a similarity metric that groups visually similar images together. 

Therefore the images have to be indexed according to their own features such as color, texture shape or 

any other feature or a combination of set of visual features. This paper discussed some of the feature 

extraction methods applied on 2D and 3D Magnetic Resonance Images (MRI) of Human Brain 

databases and tabulated their average retrieval precision from the database.
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A B S T R A C T

Research on graphic design on packaging to present the image ofAyutthaya which is the old capital and 

Thai historical park was registered as a UNESCO World Heritage Site under the name of "Ayutthaya 

Historical City and Acropolis". Therefore, it is a major tourist province of Thailand. Each community 

also has products that are unique to the community sold to tourists,but the product does not offer the 

overall image of the product in Ayutthaya Province. The researcher, therefore, sought a graphic design 

approach on the packaging to present the image of Ayutthaya. The research objectives are 1)To study the 

identity of Ayutthaya. 2)To study the products of Ayutthaya. And, 3) To study graphic design on 

packaging to present the image of Ayutthaya by conducting research on the number of people living in 

Ayutthaya both males and females aged 20 years by accidental sampling method. Research results are 

1)Obtainedthe identity of Ayutthaya. Sample group responded to the questionnaire when talking about 

Ayutthaya, 86% of the historical sites. 2)Obtained the products that are famous and unique in 

Ayutthaya, 92 percent ofRotiSaimai, 84 percent of bamboo fan, 62 percent of grilled fish, 58 percent 

loincloth and 42 percent of ground grilled fish.3) Have designed graphicon the packaging using the 

image of Ayutthaya as an archaeological site. Graphic design experts have the desire to use an ancient 

style with realistic illustrations 42.9 percent, color pairs and opposite 71.4 percent. The researchers 

used the graphic design on the packaging to present the style of Ayutthaya.

Keywords - Graphic Design, Packaging, Identity, Image

I. BACKGROUND AND IMPORTANCE OF THE PROBLEM

PhraNakhon Si Ayutthaya Province or in short, "Ayutthaya", is located in the central region, and is the 

old capital and Thai historical park. This was registered as a UNESCO World Heritage Site under the 

name of "Ayutthaya Historical City and Acropolis". At the 15th World Heritage Committee meeting in 

1991 at Carthage, Tunisia And the Thai Fine Arts Department announced the registration of ancient 

monuments, which are important heritage of Thailand that still symbolizes the glory of the past. 

Therefore, this is a major tourist province in Thailand. In addition, each community has products that 

are unique to the community sold to tourists, but the product does not offer the overall image of the 

product in PhraNakhon Si Ayutthaya Province which is a province with a unique identity and historical 

sites of Thailand. The researcher therefore saw the importance of graphic design on packaging to 

present the image of PhraNakhon Si Ayutthaya. Giving the product a consistent image in PhraNakhon 

Si Ayutthaya Province will be a way to present the image of the province to both Thai and foreign 

tourists.
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II. OBJECTIVES

1. To study the identity of PhraNakhon Si Ayutthaya.

2. To study the products of PhraNakhon Si Ayutthaya.

3. To design graphic on packaging to present the image of PhraNakhon Si Ayutthaya.

III. METHODOLOGY

1. Population and sample group

Population in this study is general people who live in PhraNakhon Si Ayutthaya Province.

The sample group of this study is the target group of general people who live in PhraNakhon Si 

Ayutthaya Province, 50 people, both male and femaleage 20 years by accidental sampling method.

2. Tools for data collection

Questionnaire set 1 for consumer tastes. There are 50 sets of data collected from the sample group 

inquiry.

The second set of questionnaire on graphic design on the package has 7 sets of data collected from the 

questionnaire of 7 graphic design experts by purposive sampling method.

3. Data type

Primary data from the questionnaire. The researcher conducted the data collection.

Secondary data Collect data from the theory. In addition, the researcher has studied from the literature 

and applied the Thai color tone theory to be used in graphic design on packaging to present the image of 

PhraNakhon Si Ayutthaya.

 

4. Data analysis

Information about general conditions and consumer tastes of respondents such as gender, age, monthly 

income and taste.

Journal of Computer Graphics and Multimedia Applications (Volume- 09, Issue - 02,  May - August 2025)                                                Page No. 12



Table 2 Information about consumer tastes of the sample group when talking about 

PhraNakhon Si Ayutthaya, about 50 people

Data analysis of graphic design experts on packaging presents the image of PhraNakhon Si Ayutthaya.

Table 1 Information about the general condition of the sample of 50 people

Table 4 Number of experts in graphic design on 7 people
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IV. RESULTS

1. Obtained the identity of PhraNakhon Si Ayutthaya sample group responded to the questionnaire 

when talking about Ayutthaya, 86% of the historical sites.

2. Obtained the famous and unique products of PhraNakhon Si Ayutthaya which are 92% of 

RotiSaimai, 84% of woven bamboo fans, 62% of grilled fish, 58% of loincloth, and 42% of grind 

grilled fish.

3. Have designed graphic on the packaging using the image of Ayutthaya as an archaeological site. 

Graphic design experts have the desire to use an ancient style with realistic illustrations 42.9 

percent, color pairs and opposite 71.4 percent. The researchers used the graphic design on the 

packaging to present the style of Ayutthaya.

V. DISCUSSION AND CONCLUSION

From the study of graphic design on packaging to present the image of PhraNakhon Si Ayutthaya, 

summarizing and discussing the results are  as follows:

1. Graphic design on packaging to present the image of PhraNakhon Si Ayutthaya in the form of 

graphics on the packaging is found that the identity of PhraNakhon Si Ayutthaya 

Provincesample responded to the questionnaire when talking about Ayutthaya, historical sites 

86%, and graphic design professionals have the need to design graphics on the packaging using 

a realistic illustration which corresponds to  the past history of the ancient remains that remain 

today.

2. Famous and unique products of PhraNakhon Si Ayutthaya from respondents' questionnaires on 

consumer tastes which are 92 percent of RotiSaimai, 84 percent of woven bamboo  fans, 62 

percent of grilled fish, 58 percent of loincloth and 42 percent of grind grilled fish, to bring the 

products to be designed for graphics on the packaging to present the image of PhraNakhon Si 

Ayutthaya.

3. Graphic design on packaging to present the image of PhraNakhon Si Ayutthaya. Graphic 

professionals have the need to design graphics on the packaging using a realistic illustration of 

42.9 percent, color pairs and opposite 71.4 percent. The researcher used the Thai color tone 

theory to use in graphic design on packaging to present the image of PhraNakhon Si Ayutthaya 

in the same direction.
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Examples of graphic works on packaging are as follows.

Figure 1 graphic sample on roti packaging

Figure 2: Graphical examples of bamboo sticks packaging

Picture 3 Sample graphic on grilled fish packaging

Figure 4: Sample graphic on loincloth packaging
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Picture 5 Sample graph on grilled fish food packaging

VI. SUGGESTION

From literature studies of PhraNakhon Si Ayutthaya, there are also ancient temples and river tourism 

and this is a province with many rivers converging including Chao Phraya River, Pa Sak River and Lop 

Buri River. This research can continue to extend this research to publicize the travel of temples, ancient 

monuments and ships.
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A B S T R A C T

This article discusses the relevance of the use of mobile applications in the organization of the 

educational process in technical universities. There are own training developments using new 

information technologies. The conclusions about the use of new technologies in the study of physics are 

provided.

Keywords - Physics, Augmented Reality, Education, Virtual Physical Laboratory, Unity. 

I. INTRODUCTION

Today it is difficult to imagine our life without information technologies (IT). They become an 

important part of our daily life, greatly simplifying some of its moments. Moreover, this integration is 

increasing day by day. With the development of IT, we are gaining access to an ever-increasing number 

of new tools that speed up, reduce the cost and make some everyday processes more convenient. These 

are mobile devices and tablets.

Mobile technologies have steadily entered our lives. They dramatically improve both production 

processes and information consumption processes. The use of mobile technology allows to be aware of 

all the events in the world, making for this a minimum of effort. In education, the prospects for the use of 

mobile technologies are broad, ranging from mobile applications to the organization of the learning 

process, to applications used specifically in the framework of subjects. So, for the development of new 

methods of teaching using mobile technologies, recently augmented reality has been actively used, 

which allows visualizing various objects, phenomena and processes by introducing virtual components 

into the real environment.

It is known that the human brain is more able to processing visual images than plain text. There are 

many studies on this topic [1, 2], which show that the technologies of augmented reality in the field of 

education enrich visual and contextual learning, improving the content of information. If, while 

listening to lectures, 25% of information is retained in short-term memory, then with visual training it is 

80%. In this regard, it can be noted that the use of training systems with elements of augmented reality at 

any level of education will positively affect the learning and understanding of the material by students.
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In Kazakhstan, the International Information Technology University, which is the leader in Central 

Asia in training highly qualified, internationally recognized IT experts for the region, has extensive 

experience in developing software applications using new technologies. For example, in the discipline 

"Physics" classes are conducted using augmented and virtual reality technologies. Additional training 

tools such as virtual labs, 3D animations, educational mobile applications developed by university 

teachers and students are used.

For example, a virtual laboratory consists of laboratory work in such areas of physics as mechanics, 

dynamics, thermodynamics, hydrodynamics, electricity and magnetism, optics, atomic and quantum 

physics [3, 4]. This complex works in three languages (Kazakh, Russian, English), contains a 

theoretical description, a virtual experiment and a test of knowledge with multiple choice answers.

The developed mobile application for the courses “Physics-1” and “Physics-2” is implemented for 

devices running the iOS operating system and allows to study the theory of laboratory work, the 

experimental setup scheme, test knowledge by answering questions, communicate with the teacher via 

chat, and also have access to social networks Another development is an electronic textbook, which is 

an additional material for self-study students of the discipline "Physics". This textbook presents 

theoretically material, tasks, tests, video tutorials and animations. Thanks to the use of hypertext, an 

electronic textbook reduces the time for searching and learning educational material at times. The 

electronic textbook also contains thematic and training tests for self-control. A feature of the developed 

electronic textbook is the regular update of its content and test questions.

This article presents a mobile application using augmented reality technology to study physics. The 

virtual laboratory developed by the authors allows solving problems and observing the course of the 

experiment when changing the initial parameters, performing laboratory work, watching animations 

and testing knowledge with the help of test questions.

II. RESULTS

Figure 1 shows a mobile application using augmented reality technology with a set of practical tasks, 

experiments, animations and test questions in physics. The user is given the opportunity to move in the 

task space and observe its imitation from any positions or viewing angles, which in turn improves the 

perception and assimilation of the studied material. Such an application of augmented reality has a 

positive effect on the motivation, attention, concentration and discipline of students. It is also possible 

to test knowledge using tests with multiple choice answers.

Journal of Computer Graphics and Multimedia Applications (Volume- 09, Issue - 02,  May - August 2025)                                                Page No. 19



Figure 1 - Example of a mobile application using augmented reality technology (a) laboratory 

work, b) animation, c) test

As a software environment, a graphical tool was used to develop three-dimensional Unity3D 

applications [6], which is a cross-platform computer game development environment from 

Unity Technologies. It allows you to create virtual reality applications running on personal computers, 

mobile devices with iOS and Android operating systems, in Internet applications. Unity Editor has a 

simple Drag & Drop interface that is easy to configure, consisting of various windows, so you can 

debug the game directly in the editor. The engine supports two scripting languages: C #, JavaScript. 

Physical calculations are made by the PhysX physics engine from NVIDIA.
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As a library for the implementation of the functions of augmented reality, the Vuforia library [7] was 

chosen due to qualities such as crossplatform, free work, tracking of 3D objects, visual search. The 

Vuforia library makes it easy to scan targets with the integrated Vuforia Object Scanner. It is also 

possible to enable virtual buttons and map additional elements using OpenGL. Cross-platform allows 

you to work on different platforms, which means a wider audience coverage and usability of the 

program.

In general, the operation of the application can be described using the following UML diagrams. The 

application consists of the components shown in Figure 2. It shows the structure of the application. The 

main component is the Main Launcher, which launches the camera and many scripts necessary for the 

application to work. The scripts are located in the Assets component, where you can also find models, 

prefabs, and other necessary resources.

Figure 2 - Component Diagram

An example of user interaction with an application can be described by the example of performing a 

virtual laboratory work “Determining the focal length of a thin lens”. The use case diagram in Figure 3 

describes the possible actions taken by the user. Three markers are required to complete this lab. When 

they are seen in the visibility zone of the camera, the following three-dimensional objects will be built 

on the screen of the mobile device: lens, candle, white paper. Depending on the location of each marker, 

the application draws an image of a candle through the lens on a virtual paper object. The distance x 

from the object to the lens and y from the lens to the reflection will also be displayed on the screen. As 

the marker moves, the x and y values, as well as the marker display, will change in real time.
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Figure 3 - Case Chart

Thus, when performing this virtual laboratory work, the user is given the opportunity to study the image 

building process, check the thin lens equation and independently carry out the calculation to determine 

the magnification of the resulting image.

III. CONCLUSION

Many foreign researchers call the technology of augmented reality one of the main trends in education 

in the next decade; therefore, domestic universities and schools should not stand aside. Today, the 

technology of augmented reality in education is at the stage of formation, therefore, analyzing foreign 

and already existing domestic experience, it is necessary to actively implement them in educational 

processes at all levels. Currently, the authors are constantly working to expand the functionality of the 

developed mobile application in the direction of creating new virtual laboratory works and physical 

animations and integrating them into the laboratory.
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A B S T R A C T

This study aims to create girl's self-esteem for their bodies, according to Courtney Ackerman' s study 

that collected information and guidelines for women to feel proud of themselves, although they have put 

on weight. Therefore, an animation created from this study should be interesting and communicative. 

The output of this study is a 2 D animation collected data from questionnaire and case studies. The 

results found that the target group prefer animation with 2-3 minutes long. They like the illustration with 

outline and they prefer a realistic proportion characters. The content will be positive and relaxing. The 

design guidelines found that; Medium shot of camera angle is mostly used. The sound effect background 

is music. The story sequences start from the beginning until the end respectively. The color tone is a 

mixture of tones.

I. INTRODUCTION

Lately Thai teenagers give a high value on the looks of body. This is more likely to bring a bad attitude 

and bad judgement on people’s bodies. Girls could be not accepted if they don’t have the bodies that 

match the value. A lot of teenager’s problems may be too difficult to understand or to find a solution. As 

a result, they become lack of confidence due to low self-esteem toward their bodies.

People with low self-esteem have a negative feeling and a bad attitude towards themselves. They would 

think that they are worthless, lonely, unlovable and incompetent. This kind of people can’t focus on 

work or study. Moreover, they can’t confront any problem, awkward and have no will to do anything. 

Consequently, this affects the quality of life in many ways. In contrast, people with self-esteem have a 

positive feeling. They like and appreciate themselves.So people with healthy self-esteem are 

more likely to be happy and successful since they believe that they will achieve their goals. Therefore, 

self-esteem has a significance  role  in one’s motivation and success. (Cherry. K. 2019).

Consequently, there are many studies on this issue. Including Courtney Ackerman, who has collected 

related research ‘results aim to find the solutions and guidelines to change a bad attitude about one 

self’s body. She suggests many approaches to feel better and become more positive to the body. Her 

work could be a content guideline for a 2 D animation that aims to form up a good attitude for teenagers 

who have low self-esteem about their bodies, so that they will have a positive feeling, be proud of their 

bodies and most of all is to have a quality life.
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II. OBJECTIVES

1. To design a 2 D animation title: Be proud of your bodies.

2. To encourage teenagers to have positive feeling about their bodies.

III. METHODOLOGY

1. Study information and related studies about 2 D animation.

2. Create the research’s tools: questionnaire and case study form.

3. Collect data from target group 100 persons

4. Collect data from 15 case studies.

5. Analyze the data collected from the target group. Using basic statistic, that are percentage (%) 

MEAN and interpret the content from 15 Case study . These analysis result will be a  design brief 

and it will match with the target group’s interests.

6. Design the 2 D animation title: Be proud of your bodies.

IV. RESULTS

The resuts collected from the target group, that are students 100 persons, divided into 2 parts; the target 

group’s beheaviors and the target group’s preference. The results are as follow;

Part 1 The target group’s attitude and the interests.

Table 1 The reason that make them not feeling positive about their bodies. The result found 

that it is because of the people surrounded that teasing or giving a critique.

Table 2 The content interests found that the target group prefer the content that is positive 

and relaxing

Journal of Computer Graphics and Multimedia Applications (Volume- 09, Issue - 02,  May - August 2025)                                                Page No. 25



Table 3 The animation's duration that the target prefer. It is found that they prefer 2-3 

minutes long.

Table 4 The illustration style that the target group prefer. The result found that they prefer 

the illustration with outline.

Table 5 The character proportion preference. The result found that they prefer the realistic 

proportion.

Part 2 case study analysis. It is found that most of the cases are emotional contents and very imaginative. 

The illustration is drawing type of illustration. The character proportion is realistic. The background is 

simplified. There are many camera angles and medium shot is mostly used. The sound effect 

background is music so that the audiences would focus more on the content and the illustration. The 

story sequences start from the beginning until the end respectively. The color tone is a mixture of tones.

Design output

The design brief created from the result analysis that collected from the target group. So the design will

 

match the target group’s interests and preference. The output of this study is a 2 D animation with  the 

design concept: Change your attitude. It intends to communicate to the target group to change the way 

they think so that they would feel positive and proud of their bodies. The mood and tone using for the
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design are Romantic, Gentle and Cool. The target group is female student age 19-22 years old. They 

don’t have a positive feeling about their bodies. The animation will interest the target group because of 

the new style of design.

The design procedure is as follow;

1. Analyze and conclude the results

2. Sketch story board and color the characters.

3. Develop the story board, characters, background music, camera angles and animate.

Figure 1 : Story board's Sketch

Figure 2 :The characters development
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V. CONCLUSION AND DISCUSSION

This 2 D animation title: Be proud of your  body, aims to communicate to female students, age 19-22 

years old who don’t have a positive feeling about their bodies. The design encourage them to become 

more positive and become proud of their bodies. The content is easy to understand and enjoyable. It has 

mood and tone that match the target group’s interests. The story content is concluded from Courtney 

Ackerman’s study. It is a good guideline to bring a positive feeling and give many advices to the 

audiences. Therefore, the target group will enjoy this 2 D animation and take the advices to feel proud of 

their bodies.

For a further study could take this content to be a guideline to design another type of media. Otherwise, 

a study could focus on different type of low-self- esteem, in order to bring positive feeling to the people 

who have the problem to have a quality of life.
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A B S T R A C T

In recent years, the virtual reality of the scene and interaction, not only can pick up the traditional art, 

reproduce the historical fragments, and bring a new artistic sensory experience different from the past. 

Nowadays, some virtual reality systems with the theme of historical preservation mostly use the way of 

guiding historical relics to let users watch or virtual touch the cultural relics. The lack of letting users 

experience the historical plot is like standing in front of historical figures to watch the evolution of 

historical facts. To this end, this study uses Taiwan's historical facts as a script to create animations and 

combines virtual reality somatosensory to let users experience the history of Taiwan. The virtual reality 

animation developed in this study allows users to participate in the process of historical events and play 

historical figures, and to observe the history of the history of different historical figures. The historical 

story in this virtual reality animation is built with 3D models and 360-degree surround animation. In 

order to complete the development of virtual reality animation, this study develops 3D model media in 

Taiwan's real history, including 3D terrain, buildings, 3D character models, 3D prop models and event 

animations, and physical environment construction. Finally, it will be published and displayed as  a  

finished product.

Keywords - Virtual Reality, 360-Degree Surround Animation, Taiwan Historical Facts, Role Playing

I. INTRODUCTION

The past education model requires teachers and students to be in the classroom, and teachers to convey 

the knowledge of the students one-to-many. Such an education system is already deeply rooted. 

However, when students leave the school and walk into the workplace, they realize that their practical 

ability is quite scarce. It is caused by the fact that students usually passively listen to the lectures of 

teachers and lack the ability to learn and solve problems spontaneously. Therefore, many scholars 

advocate that the teacher-centered learning environment should be changed in the past, and students are 

encouraged to interact and communicate with each other in different ways to create a student- centered 

learning environment. With the maturity of virtual reality Virtual Reality (VR) technology, the method 

of breaking the traditional education system has gradually become clear. VR makes digital content 

more authentic and interactive than ever before. If the abstract curriculum concept can be combined 

with storytelling and even the evolution of events in the historical story, the attitude of students 

participating in various courses can be greatly improved. By designing a VR interactive experience 

textbook,  it can be applied to students' learning, enhance their enthusiasm for learning, and drive the 

promotion of education. It is expected to explore the infinite potential of VR for education.
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II. LITERATURE REVIEW

Although there are not many examples of domestic VR system and historical relics navigation, this 

research initially finds relevant applications in the near future, including the VR tour of the Kishu An 

Forest, the VR experience of the Forbidden City landscape painting, the VR experience of the 

Dunhuang Caves, and the VR city culture guide of Taipei City. View and Tamsui Historical VR tour. 

The description is as follows:

Kishu An Forest is the first cultural field in Taiwan that attempts to combine the local culture and  

heritage history with VR new technology. KKlabs collaborated with the city's historic site, Kishu An 

Forest, to bring VR into the historic site and reproduce the style of the restaurant during the Japanese 

occupation. When visitors visit the Kishu An Forest, they can experience the original VR interactive 

content combined with the historical and local history by using the SPOT VR glasses and  smart 

phones.

The VR experience of the Dunhuang Caves is based on the VR system. Although the viewer is in a small 

physical space of two meters square, he can explore the spacious virtual caves. With a single glimpse, 

you can become a "flying sky" to soar in a virtual caves.  If you want to stop and watch the murals in the  

middle of the flight, you can also press the "Time Freeze" button at any time. Solidify your body in 

midair and slowly appreciate the details of the mural.

Taipei City's "VR City Culture Guide", people wearing VR glasses, can enjoy four cultural venues as if 

they were on the scene. As long as you wear VR glasses, you can experience the venues such as Beitou 

Hot Springs Museum, SHIN HONG CHOON TEA CO. LTD, Zhongshan Hall Taipei College and Sun 

Yunyi Science and Technology Memorial Hall.The British Consulate in Fortress San Domingo City 

Park, using VR technology and interactive flight, can feel the fun of traveling with the hot air balloon 

and the famous Taiwanese celebrity "Dr. MacKay" from the sky to overlook the water's monuments and 

natural landscapes. When people wear the VR device, they can simulate the realism of taking the hot air 

balloon to the sky on the hills and historic sites on the shores of the Tamsui River, and experience the 

live flight. The Fort San Domingo, the former British consular bureau, and the customs terminal and the 

monuments such as the Tamsui Chapel, you can also watch the internal structure.

The above is a small part of the cultural navigation system presented at the present stage for the 

preservation of history and culture combined with the VR experience. These VR systems usually let  

the user experience by guiding the monuments and artifacts. Some VR systems, such as the Dunhuang 

Craves VR experience, provide virtual props that allow the experiencer to use virtual props such as
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"Historical Recovery Searchlights" in the virtual space to provide feedback on historical artifacts in the 

space. In addition to the tour of historical relics, if the virtual space allows the experience to travel 

through time and space to interact with historical figures or historical facts, there will be a more vivid 

and more realistic experience. This is the function that this study has realized in the VR experience.

III. METHODOLOGY

This study combines historical events and characters into the VR experience, and allows the 

experiencer to play the characters in the historical facts  to experience the people, things, and things that 

happened in history. This study uses VR somatosensory equipment combined with Zheng's historical 

story as an interactive system to experience historical events in the Zheng period. Through the 

interactive design of immersive experience VR content, through the implementation of VR experience 

interactive effects, design game-oriented VR interaction, combined with the role-playing role- playing 

(Role-Playing Game, RPG) and educational content. The 3D model media development work plan is 

shown in Figure 1. This study develops 3D digital content and plot animation based on Zheng's 

historical story. And integrate 3D digital content/animation into the VR somatosensory platform 

developed by VR interactive program development.

In the VR development hot today, the development of Unity3D conforms to the progress of the times, 

and the launch of the latest collaborative development model effectively improves the overall 

efficiency of VR development. The resulting cross-platform creative ability and the mode of working 

together in the VR mode will bring new ways of working for the creation of VR works. Its emergence 

represents a possibility for the emergence of VR and non-VR accessibility development platforms.

Figure 1 :  Delay and Area evaluation of an XOR gate.

IV. RESULT AND DISCUSSION

The VR stereo animation of this study is shown in Figure 2, Figure 3 and Figure 4. Figure 2, 3, 4are the 

schematic diagrams of the user wearing the VR to view the "Zheng Yihetuan" in the role of a bystander, 

and taking the event animation of Zheng Yihetuan. Bystanders wearing VR glasses can examine the 

process of agreement and dialogue between Zheng Yihetuan and the Dutch envoy in the event of the 

delegation.
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Figure 2 : Zheng Yihetuan.  (Part 1)

Figure 3 : Zheng Yihetuan .. (Part 2)

Figure 4 : Zheng Yihetuan .. (Part 3)

V. CONCLUSION AND SUGGESTION

VR technology is used in education. Through appropriate gamification or interaction, not only can 

teachers and students break through the space constraints of traditional classrooms, but through the 

challenges in the game, students can learn to play physics theory. Abstract concept of chemistry 

experiment etc. Not only can it reduce the accidents in the physical classroom, but also increase the 

students' willingness to learn. In this study, we develop a set of VR landscape animation platform, 

including 3D scene model, character model, prop model and other digital content development. In 

academic education, this research can cultivate students to become VR ring animation creation talents
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through the research and development process. Subsequent research can further improve the virtual and 

real integration of augmented reality.

The conventional carry select adder performs  better in terms of speed. The delay of our proposed 

design increases lightly because of logic circuit sharing sacrifices the length of parallel path.

However, the proposed area-efficient carry select adder retains partial parallel computation 

architecture as the conventional carry select adder design; the This research is part of the research and 

development of the Ministry of Science and Technology (MOST 107-2637-H-366-004). Thanks to the 

funding subsidy from the Ministry of Science and Technology, this research and development can be 

carried out smoothly.
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