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Abstract— This research provide the Application of Natural 

Language Artificial Intelligence Service based on the Multiple 

Merged Structures through the Image Recognition. According to 

the object and category/class relationships, each object can be 

implemented corresponding to the on demand defined data 

structure or category. Based on the recursively object 

recognition, the information corresponding to the object data 

structure could be chained. By merging multiple structures from 

the image recognition, the image can be described by the natural 

language as the artificial intelligence service. 
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I. INTRODUCTION 

Recently, artificial intelligence (A.I.) services are 

generally used in industry, education, and even 

entertainment. To support the A.I. services, huge 

hardware resources for complex computing are 

needed. Although there are several popular 

application programming interfaces (APIs) 

provided by various companies through the 

network, some functions would be limited or the 

additional usage fee would be required depending 

on the computing missions of A.I. 

Generally speaking, the small models of A.I. 

service could be managed and deployed more 

easily. However, due to the computing ability of the 

small models, to compute and deal with the 

complex scenario or mission would be difficult. 

However, small models are easily deployed and 

implemented. Therefore, to integrate or merge 

multiple models could be a possible solution. 

With the limited computing resources, to parallel 

and distribute the A.I. computing missions into 

multiple computing cores is a possible method [1]. 

Although the processing unit cannot provide huge 

computing resources and performance, by dividing 

the original computing job into multiple tasks, the 

small models could still deal with the A.I. 

computing works. Some systems would deploy the 

specific A.I. mission or computing service on the 

individual model. Hence, when the computing job 

is combined with various A.I. services required, 

each request could be delivered to the 

corresponding model.  

With the development of A.I. services, to let the 

A.I. application draw an image even the melody 

with some text descriptions are popular [2-5]. 

Service users could provide the text description of 

some objects or emotions, the A.I. services could 

provide the possible and various images or music 

according to the data in the database and the past 

learning histories. Since the training data for the 

A.I. services are collected from various users and 

database, it means that one description would cause 

various feasible solutions or results.  

On the other hand, based on the object 

recognition from the image processing, to transfer 

or translate from an image to the text description 

would also cause the various explanations or 

descriptions. With the importance, recognition 

accuracy, the size of the segmentation, etc., of the 

objects in the image, the description or explanation 

of the specific image would be more different. 

Therefore, how to let the A.I. service explains the 

image more similar to people with the order of 

importance and the topic of the story would be an 

issue. 

In this research, we propose the recursive object 

segmentation and recognition procedure, called 

Multiple Merged Models, for the image description 

and explanation. In section 2, the related researches 

and works are introduced. Section 3 presents the 

proposed system. The verification results are given 
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in section 4. Finally, the section 5 provides the 

conclusion. 

II. RELATED WORKS 

Recently, the A.I. services could generate the 

image according to the given sentence or 

description which is divided into multiple 

keywords. One keyword would be used to generate 

the multiple possible images or objects. Finally, by 

merging these possible images various images 

corresponding to the description are presented. 

To draw an object corresponding to the text 

description, the features of the specific object 

should be defined in advance. Traditionally, 

different object recognitions could be done 

depending on huge object data training. By 

labelling the various objects with huge image data, 

the object recognition and segmentation could be 

achieved [6].  

However, to execute the A.I. services or image 

recognitions, especially for the data training, huge 

computing resources are needed. Except the 

centralized computing resource for the A.I. 

services, the parallel processing and distributed 

system based on the modular computing jobs was 

proposed [1]. Originally, the requested computing 

job of image recognition or A.I. service would 

contain multiple purposes or the recognition of 

various objects. For the parallel processing, the 

requested computing job could be divided into 

multiple tasks corresponding to multiple purposes 

or objects. Each task would be only for a single 

recognition target or computing process. Finally, 

the tasks are distributed to the multiple Computing 

nodes for further processing. Therefore, we can use 

the distributed system based on multiple computing 

nodes with less hardware cost instead of centralized 

A.I. computing. 

In addition to the parallel processing and 

distributed system for computing, to properly 

describe the recognized objects, even to give the 

description corresponding to the original images are 

also the research issues. The first step is to 

recognize objects included in the images. By using 

YOLO algorithm and implemented service, users 

can give the images related to the target objects for 

training. After training, the YOLO service could 

identify and recognize the specific target object 

included in the image. For example, according to 

the music spectrum or characteristics, the similar 

music instrument can be detected [3]. In addition, 

by collecting the image of the target object for 

YOLO algorithm training without anchor points, 

the target object can be recognized even under the 

water with high turbidity [4]. Even when the target 

object is less different in color from the 

background, the YOLO algorithm could still 

recognize the fig fruit [5]. 

After recognition, the found objects should be 

shown to the users. Based on the YOLO recognition 

results, the identified objects can be estimated and 

feedback to the users through audio [2]. In other 

words, the objects can be represented as the text 

plain content. It means that to give the description 

of the image is possible after object recognition. 

III. PROPOSED SYSTEM 

In this research, suppose that an object can be 

represented as a data structure.  Various attributes 

included in the data structure are used to describe 

the corresponding object. Some attributes in the 

current object data structure can be pointed to 

another independent data structure as another new 

object with other new attributes. For example, a 

person can be an object with various attributes such 

as clothes, glasses, height, etc. An attribute, take 

clothes as an example, could be also an object with 

addition attributes which include color, material, 

sleeve length, etc. Therefore, similar to the tree 

structure, an object in the root node could be 

described and defined by more extending structures 

or data nodes. The following figure shows the 

possible data tree based on the data structure. 
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Human{

Sex;

Height;

Clothes;

Glasses;

……
}

Clothes{

Color;

Material;

Sleeve Length;

ACcesories();

……
}

Glasses{

Size;

Color;

Accessories();

……
}

Accesories{

Color;

Material;

Size;

……
}

 
Figure 1.  The UML diagram for the relationship between different classes of 

objects 

In this research, some classes of data structure are 

defined as the root structures or root classes for the 

root object implementation. When a root object is 

recognized and segmented, the possible extending 

object according to the attributes in the parent class 

would be verified within the parent object 

segmentation area similar to the zoom in 

management of the image. Since the object would 

be only recognized and found within the limited 

area, the relationship between the parent object and 

the extending object can be stronger with higher 

accuracy.  

Figure 2 presents the process flowchart. In the 

beginning, the image file would be reviewed and 

recognized according to the pre-defined root 

classes. If there are objects recognized that 

matching the definition of root classes, these objects 

are called root objects. In this research, an 

independent data structure corresponding to the 

recognized object is implemented. Therefore, one 

main object would be followed by multiple sub-

objects. It also means that the data structure 

corresponding to an object would be pointed and 

chained extendedly by other structures when the 

attributes point to the structure of the sub-objects. 

 

 
Figure 2.  The flowchart of the object recognition and segmentation for the 

object data structure chain 

In other words, according to the attributes 

included the data structure, the maximum amount of 

the objects recognized and segmented in the image 

can be decided.  

Therefore, according to the Figure 2, all the found 

objects would be represented as multiple object data 

structure chains. Each main object would be 

extended as the data tree structure or multiple 

branch chains. Generally speaking, most recognized 

objects could be presented or expressed as a noun 

individually.  In addition, the attributes of the 

structure corresponding to individual object are 

various adjectives such as color, size, etc. 

Considering the possible verbs related to the 

specific noun of the object, a suitable description of 

the current object can be developed. 

IV.  VERIFICATION RESULTS 

In this research, the image recognition is 

implemented based on YOLO v8. When a new 
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image comes, the central of the image will be 

decided first. Generally speaking, the object in the 

central location would be the main object or motif 

of the image. After first round of YOLO, the main 

object with the biggest size or the nearest position 

of the image centre can be recognized. Hence, the 

procedure in Figure 2 can be used for the data 

information chain development. For example, in the 

Figure 3, there are 3 persons are recognized with 

the bigger segment size. Since these 3 persons can 

be implemented as 3 individual objects according to 

the same data structure/class called ‘person’, it 

means that these three objects would have the same 

importance. Then, according to the data structure of 

person, there are multiple attributes which may also 

point to another structure. In this research, shoes, 

pants, emotions, etc., are the possible attributes 

which would need the on demand defined data 

structure for description.  

 

 
Figure 3.  The example of the object recognition according to the proposed 

system 

Then, according to the on demand defined 

structure corresponding to the results of image 

recognition, the various recognized objects related 

to the main object can be found and chained. Table 

1 shows the data structure chain corresponding to 

the individual main object. 

TABLE 1. DATA STRUCTURE CHAIN CORRESPONDING TO INDIVIDUAL FOUND 

MAIN OBJECT 

No. 
Data Structure Chain 

Main Object Sub-Class / Object 

1 person 

[footwear, white] 

[footwear, white] 

[romper, black] 

[Happy] 

2 person  

3 person 
[trouser, pink] 

[Sad] 

 

Hence, by merging multiple structures in the 

individual data structure chain corresponding to the 

main object, the suitable description can be given. 

For example, the object number 1 can be described 

as “in this image, a person who wears white shoes 

and black romper is happy”. 

V. CONCLUSIONS 

Based on the proposed merging data structure 

chain, multiple objects corresponding to the main 

object can be represented as the normal natural 

language. In addition, the structures of recognized 

objects can be correctly connected to the main 

object structure. In other words, based on the data 

chain or even the tree structure, more suitable text 

plain content can be given. 
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