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Graph Transformer Networks for Optimized 5G Network
Resource Management: A Conceptual Study
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Abstract
Resource allocation in 5G networks must adapt to complex and dynamic environments. This study
proposes leveraging Graph Transformer Networks (GTNs) for 5G network slicing. By modeling the 5G
network as a heterogeneous graph, the approach automatically generates meta—-paths to capture the
intricate relationships among user equipment (UEs). Additionally, Graph Convolutional Networks (GCNs)
are employed to classify nodes within the network. The proposed method aims to improve the intelligence
of network resource allocation for UEs, particularly in meeting diverse network slicing requirements such

as eMBB, mMTC, and uRLLC.

1. Introduction

5G networks play a vital role in supporting diverse
applications through network slicing, which allows for
the creation of multiple virtual networks on a shared
physical infrastructure. Efficient resource management
within these slices—such as spectrum and bandwidth
allocation—is essential for optimizing performance.
However, traditional methods often struggle to handle
the dynamic and complex nature of 5G environments[1].

Graph Neural Networks (GNNs) have been utilized
for network management by leveraging the underlying
network topology, but their effectiveness diminishes in
large-scale, dynamic settings. This study explores the
application of Graph Transformer Networks (GTNs) to
overcome these challenges, offering a novel approach to
resource management in 5G network slices.

2. Related works

5G
typically depend on fixed network topologies and

Traditional resource management methods
predefined rules, making it challenging to adapt to
dynamic changes in the network environment[2]. For
instance, optimization algorithm-based strategies may
perform well in static settings but struggle with
efficiency and flexibility when faced with frequently
changing traffic patterns and diverse service demands.
Similarly, existing machine learning approaches often

overlook the complex inter—node relationships, limiting

their ability to fully exploit the heterogeneous nature of
5G networks. These limitations hinder the ability of
current solutions to meet the rapidly evolving demands
and intricate resource allocation challenges inherent in
5G network slicing.

Graph Neural Networks (GNNs) have been introduced
to better utilize network topology for tasks like traffic
the
application of GNNs in dynamic resource management

prediction and link prediction[3]. However,
remains constrained, particularly when dealing with the
complexity of 5G slicing.

Graph Transformer Networks (GTNs) present a
alternative by incorporating attention
that process

structures[4]. While GTNs have demonstrated success

promising

mechanisms can evolving graph

in other domains, their potential in 5G resource
management has not been thoroughly explored—an area

this study seeks to address.

3. Methods

In 5G networks, different user equipment (UE)
requires distinct slices of network resources (eMBB,
mMTC, uRLLC) to meet specific service demands. This
study aims to categorize UE nodes using GTNs to
intelligently allocate network resources. To accurately
represent the nodes and their interrelationships within a
5G physical infrastructure, the network is modeled as a

heterogeneous graph. This graph encompasses various
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types of nodes and edges, reflecting the diverse The inputs to the GCNs consist of the node feature
elements and connections within the 5G network. matrices X and the adjacency matrices A generated by
the meta—-paths. Through multiple layers of convolution,
the GCNs produce the final representations of each UE

? eMBB node, which can then be used for intelligent network

resource allocation.

Finally, a classifier is employed to categorize each

- UE node into one of the network slices: eMBB, mMTC,

or uRLLC. The classifier takes as input the node

representations generated by the GCNs, and its output
is the slice type label assigned to each UE node.

GTNs 4. Conclusion

In this study, we propose a method utilizing GTNs
for the classification of UE nodes in 5G network

slicing, with the goal of optimizing network resource

allocation. By modeling the 5G network as a

heterogeneous graph, our approach employs GTNs to
automatically generate meta—paths that capture the

U

UE . complex relationships among nodes. We then use GCNs

; : to extract node features, enabling precise classification
oG physical infrastructure networks &p

of UE nodes.
Figure 1 GTN-based 5G network resource management. This method eliminates the need for predefined
The GTN figure is modified from [4]. meta-paths and is capable of adaptively managing

dynamic 5G network environments, thus supporting

The 5G network is modeled using three types of effective and intelligent network resource management.

nodes: User Equipment (UE) representing terminal Future research could investigate the proposed concept

devices in the 5G network, which are the primary focus in an experimental study with a larger-scale networks

of classification; Base Station (BS) representing base and explore its potential for other network management

stations responsible for communicating with user tasks

devices; and Edge Computing Node (EC) representing

edge computing resources that provide services for Acknowledgement

low-latency applications. Within these three types of This research was supported by the Korea National
nodes, four types of edges can be established: UE to
BS, BS to UE, UE to EC, EC to UE. The node

features include attributes such as device type (e.g.,
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Indoor Environments
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Abstract
This paper presents a study on the classification of Line-of-Sight (LOS) and Non-Line-of-Sight
(NLOS) signals in indoor environments using Bluetooth Low Energy (BLE) Received Signal
Strength (RSS). We used two deep learning algorithms LSTM and CNN-LSTM to classify
unlabeled LOS/NLOS signal using BLE RSS with an accuracy of 80% and 82% respectively.

1. Introduction

One of the primary challenges in indoor positioning
systems (IPS) is to select the good access point after the
classification of good and bad signals for location estimation
as the Received Signal Strength (RSS) values collected in
indoor environments are often affected by obstacles,
reflections, and multipath effects, leading to inaccuracies in
location estimation. Correctly classifying these signals can
greatly improve the performance of IPS. Classification of
good and bad signals is termed LOS/NLOS. This paper
introduces and evaluates two Deep learning Algorithms
classical LSTM(Long Short-Term  Memory) and
CNN-LSTM (Convolutional Neural Network - Long
Short-Term  Memory)  for  distinguishing  between
LOS/NLOS conditions using BLE RSS.
2. Related works

Recent research has focused on various techniques such
as Channel impulse response (CIR) using machine learning
and deep learning [1, 2] to classify and mitigate the effects
of LOS/NLOS signals. Dong et al [3] focus on using Wi-Fi
RTT and RSS data for real-time identification of
LOS/NLOS conditions in smartphone-based systems,
employing machine learning methods to achieve high
accuracy.

This paper aims to develop and validate a deep learning
method for classifying unlabeled signal as LOS/NLOS using
BLE RSS.

2. Methodology
2.1 Data Gathering and Preprocessing

As shown in Fig. 1, In LOS condition there is a linear
relation between RSS and distance. Multiple BLE devices
were deployed in a university corridor and computer lab.

Two BLE devices B4 and B9 are strategically placed Fig. 2
to capture signals in NLOS/LOS conditions respectively.

For handling missing values in acquired BLE data, we
applied KNN imputation, and later various statistical
features were extracted from the RSS data, such as mean,
median, and standard deviation as used in [2]. These
features capture essential aspects of the signal’s distribution
and variability, providing valuable insights for classification
tasks. Additionally, the signal-to-noise ratio (SNR) was
calculated using the formula (1) to quantify the quality of
the signal relative to the background noise. This experiment
uses Noise floor of -9 dbm.

SNR = RSS — Noise Floor. (1)

—50-

RSS (dBm)

—90-

Distance (m)

13 1 Relationship between distance and RSS
2.2 LOS/NLOS Classification

The ability of LSTM to memorize and utilize information
over long sequences makes it a good choice for
distinguishing between LOS/NLOS propagation which often
exhibit very small temporal variations that traditional
models might overlook. Whereas the CNN-LSTM combines
the strengths of CNN and LSTM networks, to process
spatial and temporal data, respectively. CNN component is
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Fig. 2 Distribution of Refrence points for taining data collection in 10m range from B4 and B9

responsible for extracting spatial features before passing
them to LSTM for capturing temporal dependencies. for
experimentation, we executed 25 epochs with a batch size
of 64. LSTM has 32 neurons in each of its 2 stacked
LSTM layers. CNN-LSTM has 2 convolution layers with a
kernel size of 3 and uses 16, and 32 filters in the first layer
and second layers respectively. Both Models use the RelLU
activation function and CNN-LSTM uses the softmax
function in the final layer. Moreover, 2 batch normalization
layers and one fully connected layer with 128 units.

3. Results

Both models show rapid initial learning and achieve final
accuracy levels of around 80% and 83% respectively. In
Fig. 3, the training loss of LSTM starts high at
approximately 0.7 and rapidly drops to around 0.45 in the
significant  initial improvement.

first epoch, showing

However, the loss fluctuates between 04 and 0.2 in the

0.7 4

—e— LSTM Loss
—— CNN-LSTM Loss

0.6 1

0.5+

Average Loss

0.4+

0.3+

Epochs

Fig. 3 Training Loss comparison of deep learning

models
next epochs, indicating some instability in the training

process. On the other hand, CNN-LSTM shows a slightly
different behavior except for the first epoch. The training
loss indicates a less sharp decline compared to the LSTM
model however afterwards the loss shows less fluctuation
around 0.5 with a few minor peaks, suggesting a more
stable but slower learning process. The training accuracy of
both models in Fig. 4 follows a similar trend, starting
around 0.3 and quickly reaching 0.85, however, in the
subsequent epochs, it fluctuates a lot resulting in overall
accuracy of 80% and 83% respectively. The accuracy of
LSTM seems slightly lower compared to the CNN-LSTM

model towards the end of training. Although LSTM model
demonstrates a quicker reduction in training loss and
initially faster achievement of high training accuracy,
however with more fluctuation in loss indicates potential
issues with overfitting or instability in learning. In contrast,
the CNN-LSTM model shows a more stable training loss
with less fluctuation and high final accuracy. Further
evaluation of validation and test datasets needs to be done
to determine their generalization capabilities.

Accuracy

—e— LSTM Accuracy
—+— CNN-LSTM Accuracy

] 5 10 15 20 25
Epochs

Fig. 4 Training accuracy comparison of deep learmning
models
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Course Design for Software Convergence Based
on Design Thinking

So Wol Yoo,

Jang Woong You?

National Center of Excellence in SOFTWARE, Jeonbuk National University!
Department of Design, Nambu University?

Current generations are greatly influenced by digital literacy—based sociocultural factors. However,
there is a need for significant improvements in establishing a university curriculum system
suitable for a software—centric society and the era of direct application of Al technologies. In
response, the research team has designed a curriculum for software education utilizing design
thinking, based on a literature review of domestic software education and creativity education, as
well as expert group activities. As a result of the study, key elements at the learning base and
teaching-learning dimensions were identified, and a standard model for related courses was
designed, which is currently being applied in existing courses. Further research will be conducted
to evaluate the accumulated educational outcomes in the future.
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Abstract

The main goal of this paper is to explore energy-efficient approaches to federated learning (FL) for large language models
(LLMs). As LLMs continue to grow in size and complexity, traditional centralized training poses significant challenges in
terms of computational costs, data privacy, and energy consumption. Federated learning offers a decentralized solution that
addresses these issues by distributing training across multiple devices while preserving data privacy. This paper reviews the
key components of FL systems, including benchmarks, back-propagation-free optimization methods, and fine-tuning
techniques, all aimed at reducing energy consumption and improving efficiency. We discuss the challenges of data
heterogeneity, privacy, and computational resource management in FL-LLM systems and provide insights into future
directions for making federated LLLM training more energy-efficient and scalable.

1. Introduction

Large language models (LLMs) have demonstrated remarkable
capabilities in processing and generating human-like text[14],
making them indispensable in diverse domains, from
education[3] to healthcare[1]. However, to maximize the utility
of these models in specific fields, fine-tuning is essential.
Fine-tuning adapts pre-trained models with domain-specific
data, enabling them to perform better on specialized tasks by
incorporating domain knowledge. This process enhances the
reliability of outputs, improves fairmess, and mitigates issues
like hallucinations, where models generate inaccurate or
misleading information.

Despite these benefits, fine-tuning LLMs presents significant
challenges. The computational resources required for
fine-tuning models with billions of parameters are substantial,
often necessitating advanced infrastructure. Additionally, access
to domain-specific data, which is crucial for fine-tuning, can
be limited due to privacy concerns, particularly in sensitive
sectors like healthcare and finance. These issues highlight the
need for efficient and privacy-preserving fine-tuning methods.
Federated learning (FL) offers a promising solution by enabling
multiple entities to collaborate in fine-tuning models without
sharing raw data, ensuring privacy while benefiting from
collective learning. Techniques such as model decomposition
and back-propagation—free strategies further enhance the
efficiency of federated fine-tuning by optimizing key
components of the model and reducing computational costs.
Model decomposition allows certain parts of the model to
remain static while others are updated, minimizing resource
use. Back-propagation-free approaches provide alternative
optimization techniques that avoid gradient-based computations,
significantly lowering the overall cost.

To evaluate the effectiveness of these approaches, new
benchmarks have been developed. These benchmarks are
critical for assessing the real-world applicability of federated

LLM fine-tuning across distributed and heterogeneous data
environments.

In this paper, we discuss current methodologies for federated
LLM fine-tuning, including model decomposition and
back-propagation—-free  approaches, and examine existing
benchmarks that assess their performance. We also explore
future directions for improving scalability, efficiency, and
privacy to guide the development of more effective federated
fine-tuning frameworks for LLMs in practical applications.

2. Resource-Efficient FL-LLM Systems

We summarize the FL-LLM models and benchmarks
related to this review concisely in the Table 1.

i. PEFT Strategies

Parameter-Efficient Fine-Tuning (PEFT) is a strategy
designed to tailor LLMs for specific downstream tasks.
FedAdapter [5] proposes progressively modifying the
adapter configuration to efficiently identify the most
effective setup. FeS [6] integrates bias-only prompt
learning  with  pseudo-labeling in a  structured
curriculum, achieving substantial accuracy with minimal
data labeling. FP-FL [7] introduces a soft-label
enhanced federated tuning, incorporating LoRA tuning
to diminish both computational and communication
expenses. FedPrompt [8] explores the additional
advantages of prompt learning, particularly its potential
to allow for larger differential privacy budgets.Malaviya
Table 1: Resource Efficient FL-LLM Systems

Resource Efficient LLM Systems following Federated learing mechanism

Framework & Benchmark Flower [10], FedML [11], FATE [12], Federatedscope-llm
[13], Woisetschlger et al. [15]

FedAdapter [5], FeS [6], FP-FL [7], FedPrompt [8], Malaviya
etal. [9]

FedOBD [17], FedBFPT[16]

PEFT-based Approaches

Model Decomposition

Backprop-free Approaches FwdLLM [18] FedKSeed [19]

et al. [9] analyzed the effectiveness of various PEFT
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methods under different non-IID scenarios and varying
client fractions.

ii. Framekworks and Benchmarks

Significant progress has been made in federated
learning frameworks, including Flower [10], which
supports federated fine-tuning of LLMs, FedML
[11]with its FedLLM integration, FATE [12] enhancing
training efficiency with parameter—efficient tuning,
FederatedScope-LLM [13] offering a comprehensive
package for federated fine-tuning, and Woisetschlager
et al. [15], who evaluated the potential of edge
computing for large federated models.

iii. Model Decomposition

Decomposing a large FM into several sub-models is a
straightforward yet effective approach towards practical
FL. FedOBD [17] takes an innovative approach by
decomposing large scale models into semantic blocks,
enabling FL participants to selectively upload quantized
blocks to the FL server for aggregation. FedBFPT [16]
adopts a strategy where only a portion of BERT’s
layers are trained on the client side, with the number
of layers involved gradually increasing.

iv. Backpropagation-free Approaches
Back-propagation (BP) is challenging in FL due to high
computational and memory costs on edge devices.
Zeroth-order optimization offers an alternative by
optimizing large FMs without relying on BP gradients.
FwdLLM][18] integrates zeroth-order optimization in FL
using forward gradients, but reduces gradient
estimations by updating only intrinsic dimensions. It
enables training large LLMs on mobile devices.
FedKSeed [19] avoids forward gradient transmission by
using a gradient accumulator to compute local
gradients.

3. Conclusion and Future Directions

In this paper, we reviewed energy-efficient federated
learning (FL) for large language models (LLMs),
focusing on reducing computational costs, data privacy
risks, and energy consumption. While FL shows
promise, challenges like communication overhead, data
heterogeneity, and resource management remain.

Future research should prioritize improving
communication efficiency, optimizing for diverse data
environments, and enhancing privacy preserving
techniques, along with hardware-aware optimizations
and robust benchmarks to ensure scalable,
energy-efficient FL-LLM systems.

Acknowledgement

This work was supported by Institute of Information &

communications Technology Planning & Evaluation
(IITP) under the Artificial Intelligence Convergence
Innovation Human Resources Development

(IITP-2023-RS-2023-00256629) grant funded by the
Korea government(MSIT). This research was supported
by the MSIT(Ministry of Science and ICT), Korea,
under the ITRC(nformation Technology Research
Center) support program(IITP-2024-RS-2024-00437718)
supervised by the IITP(nstitute for Information &
Communications Technology Planning & Evaluation)
References
[1] Google, “A large language model from Google research,
designed for the medical domain,” 2023.

and Vitaly Shmatikov.
local adaptation.” arXiv

[2]Yu, Tao, Eugene Bagdasaryan,
"Salvaging federated learning by
preprint arXiv:2002.04758 (2020).

[3] Latif, Ehsan, et al. "Knowledge distillation of lm for
education.” arXiv preprint arXiv:2312.15842 (2023).

[4] Alex de Vries. The growing energy footprint of artificial
intelligence. Joule, 7(10):2191 - 2194, 2023.

[5]Cai, Dongqi, et al. "Efficient federated learning for modern
nlp.” Proceedings of the 29th Annual International Conference
on Mobile Computing and Networking. 2023.

[6]Cai, Dongqi, et al. "Federated few-shot learning for mobile
nlp.” Proceedings of the 29th Annual International Conference
on Mobile Computing and Networking. 2023.

[7]Jingang Jiang, Xiangyang Liu, and Chenyou Fan.
Low-parameter federated learning with large language models.
arXiv preprint arXiv:2307.13896, 2023.

[8]7Zhao, Haodong, et al. "Fedprompt: Communication-efficient
and privacy-preserving prompt tuning in federated learning.”

ICASSP  2023-2023 IEEE International Conference on
Acoustics, Speech and Signal Processing (ICASSP). IEEE,
2023.

[9]Shubham Malaviya, Manish Shukla, and Sachin Lodha.
Reducing communication overhead in federated learning for
pre-trained language models using parameter—efficient
finetuning. In Conference on Lifelong Learning Agents, pages
456 - 469. PMLR, 2023.

[10]Beutel, Daniel J., et al. "Flower: A friendly federated
learning research framework.” arXiv preprint arXiv:2007.14390
(2020).

[11]JHe, Chaoyang, et al. "Fedml: A research library and

benchmark for federated machine learning.” arXiv preprint
arXiv:2007.13518 (2020).

[12]Fan, Tao, et al. "Fate-llm: A industrial grade federated
learning framework for large language models.” arXiv preprint
arXiv:2310.10049 (2023).

[13]Kuang, Weirui, et al. "Federatedscope-1lm: A
comprehensive package for fine-tuning large language models
in federated learning.” Proceedings of the 30th ACM SIGKDD
Conference on Knowledge Discovery and Data Mining. 2024.
[14]Winata, Genta Indra, et al. "Language models are few-shot
multilingual learners.” arXiv preprint arXiv:2109.07684 (2021).
[15]Herbert Woisetschlager, Alexander Isenko, Shigiang Wang,
Ruben Mayer, and Hans-Arno Jacobsen. Federated fine-tuning
of llms on the very edge: The good, the bad, the ugly. arXiv
preprint arXiv:2310.03150, 2023.

[16]Xin'a0c Wang, Huan Li, Ke Chen, and Lidan Shou.
"FEDBFPT: An efficient federated learning framework for
BERT further pre-training.” Proceedings of the Thirty-Second
International  Joint Conference on Artificial Intelligence,
IJCAI-23. 2023.

[17]Chen, Yuanyuan, et al. "FedOBD: Opportunistic block
dropout for efficiently training large-scale neural networks
through federated learning.” arXiv preprint arXiv:2208.05174
(2022).

[18]Xu, Mengwei, et al. "FwdLLM: Efficient FedLLM using
Forward Gradient.” arXiv preprint arXiv:2308.13894 (2023).
[19]Zhen Qin, Daoyuan Chen, Bingchen Qian, Bolin Ding,
Yaliang Li, and Shuiguang Deng. Federated full
parameter tuning of billion-sized language
communication cost under 18 kilobytes.
arXiv:2312.06353, 2023.

models  with
arXiv  preprint

37



2024 St=A0IEDICIAS 3 &Et=E A st =AHST=U 3

Al 3, o] ;<H U] E ]
B SHEATY oo S A4
e-mail : {shinhh9554, jmlee, hw.chuni@Xkisti.re.kr

Federated Learning based Eye-tracking Image
Classification Model for Early Detection of ASD

Hyeonho Shin, Jae-Min Lee, Hong-Woo Chun
Korea Institute of Science and Technology Information,
Future Technology Analysis Center

® %
A 2HER Fo(ASD) = WHEHQ ey} AE A AL EAE EAHOR = A Iy A

2, 27 B3 A5t o Fol & FFS v o A olF IHS EAste] ASDE x7of &
AstE e A7 @dbs] Mg ok Tejy o8 doHEA] At 1‘_ F4 olv| A= - T
of Al¢ke] gt} o]F FEsIY] fdl, & AFNAe ASD #xpe] Al F7 olw|AE &8s AYSTHF
(Federated Learning) 7|4k olu|z] BE mdlS zotsldcy. A8 Ay, Aggsty nd H5e AHIn
0.85, F1 2=30] 0.845 HHt} ol& Fa ASD x7] dFdA <dstersol a344 JIHde U538
now, 945% o]l o] MAGH Hae} BAF kg e S &’\]Oﬂ A A& T

1.4 & 3. At ¥

Z4# AHEH Aol(Autism Spectrum Disorder, ASD)+ 3.1 A%k 34 1A
7 kg Aolo] dxo g A3 A AbE LI} oA} E| xLoH Agslse- dolEHE A ﬂo—a—}x] a1, 7} FEfoldEdA 2

L9 Hol= o] EAo|t}[1-2]. ASDe) 43
m)$- Fo3he|, ¥k 54 o)de] wrsta

SId /RS AR b FR BAS Sisks o]
o 2wy mge ﬂamo%m sl A3E BHel] ulol=sn,

%)
B2 AR 5ot 2] geby] deltHal. H Wiy o] 34 Roundelar 2], Aigisles Tajglel=ie o 13} 2ok
o 2g30] ASD FHake] A o]% SEIS BAshL, 1_— =
-

s ASDE z7)o] WAsn WEe AEE vl }aq 75 — T g%%
o] Furs] Was L ek o) AJMe] o) sjEle] UurHow - TR
ASD #ape] 9. SR0% Q1457] wjiolrH1] T

AR B AR @ A 4 ool el 4

E‘D’
—
o
@
[oN
(0]
=
o
—t
@
[oN
—
[}
5
=3
0Q
g
mlo
J_Ll
ol:o B
o,
_0,

g
B, B AT o8 B4 Qe 58

7 &
= 1ulS. ok 38
AZsta, FAabe ElolE $FoME ASD ¢F 29 g5o) (2% 1) odglsty Zaa
Feee Qs do 7t gPolEdA AHgEE 12T ON 722, $4F
Z, Adl 9, EEolS B3 omAE AHYsta HF 2
2. #d A+ 22 dZ&dt). Agsty BAA s TITAN RTX GPU
FH ASD ATl AH8-H = dleolEe] MAAR HEE $3) 1E 42t flazeeoldos FHY, SeoEE F 2
Agslyol &g o ol [2]9} [3laAM e dFdEHe g2 FAE0] gt R WA Zgjo]dEE RTX 6000 ADA
ggale] MOARE HIFAME S AHee 2HsE GPU 2012, ¥ WA Zeo]dleE: RTX AG000 GPU 14
ASD oS REAS FE3anh ey Al s 248 Est Azt oy BE FEpoldEs 7 ghesd ojsid, 7}
ASD oS A= obg] K8 Adgfolt)y mpA] 2 Aol A Zefo|AET}F HAS 2 dolH MES Jae FYsith
v AFEES HLete] AA dEE BAska, olE F
ASDE o] Zale= malS FE3ta4) gtk 3224 2 A9 2d 34 I

ALl 7t 22 Feoldet ASD tid A

2
o
i
o

38



2024 =A0IEDICINSE&

Fg3to] CNN 7jute] ofv)x] 25 wae sigsha, o
%ol fusw mde| verlEE Az Agath Aus A%
we WeElEES 4 13} o] Bisse] Fud =

: 29 gyl 7 Zeloldes] Holg
Sample %ol Wlelste] 7Hg Bite AXkSHE WA LR o] Foly

HE

W, 2ot REETE 1w gieiu|E gro] Hstal, 2
ndlo] Aoy wat AlE Frlsle] HE Yl sl "ok
K (5
k
wt+1‘_2(7“/;>
k=1

4. 23
4143 373
w Aol Al 34 onAE S ASDgF TD(HE A

D) obs-g H38] flate] [1]ellA] 753k 547709] Al 34 o]
uA] ElolEAle E88isitk. ASD el 2197), TD Fe
o= 328700] olmX7h glem, ASD Agke CARS(Childhood
Autism Rating Scale) 42 7|ikez @7kt 2 A7tolA]
= ASD f-ut ofel 11 JEE vjetsy] glsl CARS zia&
JNzow ASD Sl g AEHCARS < 30), 530 < CARS <
36), T5(CARS = 36)9] Al 7H4] Eei=z FEatsick T2E
ole] = & 13 2k [1]o]A 753 dlold = CNN 2l

} swekA] ot Hlolel e A8tk 7 St
oA wiHH 855 dlolH Sample = 2,7047) 0]t

1ol
ry
!I,I)
ol
=
N
=2
rlr
\
i

(£ 1) AlA %8 o|o|x| 2t Class & H|oJE{ %=

Class Train Test
ASD 7% 88 10
ASD 5% 78 9
ASD 5% 30 4

™D 295 33

B g o AP 9 A5 Skt Agsieel o)
RE 889t F gy 9 2% Epoch: 203], Batch =
71+ 1622 AAsg o, dAgtstsS 203 RoundE 433351
0. AR RE WA dERY] §4E AL8el9a, Optimizer
= 2% Adam& AF8-3k9ich
4.2 A3 A%

A AFEHS AeF BE wde] 45 A7) 9
AR EelEE B Sd Y A%Y wdd dgspos
Shrdt mde] 45 Bk
(£ 2) 3% Yol 2 29 45

sty W ACC F1 Precision Recall

FIRF 0.92 0.89 0.94 0.85
At E 0.85 0.84 0.84 0.85

o

50

o oy 0
¥
3’.9,
G

o
> o
o n:E
i
<
!
re
%
%
)y
o
ofy
02
ey
ofy
oft
ol
1,
= FU
=
i
R
o
oX,
off

_?E
N
)
32
>
)
T
2
i,
o,
o
o
o
o
o
>
=
rO
ol
fz
i
Jo
>
ol
ol
Ho

e,
ol
j%
N
9
iﬁ
oX,
ol
o
t
i
et
4
%0
o
flo
f
2
)N
)

Accuracy over Rounds Precision over Rounds

Ac
Precision

25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
Round Round

Recall over Rounds F1 Score over Rounds

F1Score

25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
Round Round

(T8 2) dgsts Round & 28 M5

ASDS} TD ok ¥H% $ls) A4 34 o

i

[1] Carette, R., Elbattah, M., Cilia, F., Dequen, G., Guerin, J. L.,
Bosche, J., "Learning to Predict Autism Spectrum Disorder
based on the Visual Patterns of Eye-tracking Scanpaths", In
Proceedings of the 12th International Conference on Health
Informatics, 2019, pp. 103-112.

[2] H. Shamseddine, S. Otoum and A. Mourad, "On the
Feasibility of Federated Learning for Neurodevelopmental
Disorders: ASD Detection Use—Case", GLOBECOM 2022 -
2022 TEEE Global Communications Conference, Rio de Janeiro,
Brazil, 2022, pp. 1121-1127.

[3] Farooq, M. S., R. Tehseen, M. Sabir., "Detection of
autism spectrum disorder (ASD) in children and adults
using machine learning", Scientific Reports, Vol.13,
No0.9605, June 2023. DOI: 10.1038/s41598-023-35910-1.

e

2
>
pony
a1
&
2

l..

Ho

77| EATHEA] Aol ofste] o] F
M5 HR22C1605)

39



2024 Bt=AOtEDICINS3|&Bt =M At H e St 3]

0% 44 3% AMAE E-MTNS 343
nYe g A 4
a5, 4%

FEUS Az EY o st}

e-mail : gh369ho@naver.com, kjcheoi@cbnu.ac.kr

Enhancing Video Violence Detection Performance
Using Multi-modal Fusion and E-MTN

Gwangho Na, Kyung Joo Cheoi
Dept. of Computer Science, Chungbuk, National University

Q of
B owRo At BE 4§80 ANE E-MING B850 we %o w4 45e 34T A=
= 2ElS Adeglth AgtE Rde 7] o]F ¢4 Rl TEVADE #43 o= Az, 4,
A AEO 3% FAS &AL, e HES A e o EAE TFE Fo Ay &
Yyl 7te] thF Az A 54 FF UEYAMTNE H 83t Aol 7Y 3% 45 Hds
gt e, 53 2 5L s dAdste Wel MY 29 dE dFsidnh =3, e
MTNE AH&3te] Aol Fdde gt
1. A1 & EAFAE Edl A, 4 HFEE §¥E T
A F dzk vge ez ANy F5EEA Y 2ol A WS At 71E TEVADSH:E 4 AR
Aol AWe TR WLeE AEor A= 7]&d £ F7t2 AgEdE A3 54 &9 W %2 AL
3 ZeAo] Frhsta ok 7€ ZH g Age ttathE Zpol7h gtk wg the AZE =AY A AR
FE AZ Ao oEdto] AEE . AR oel g H E4E& " aRHem  FEFIV] fd 71E9
Zowpale mas Az Ao A wAstE thekst &g o MTN(Multi-scale Temporal Network)< 783 7§41€
% & GGt gAstE v dAVE Ak vt e s A E-MTN$S Attt} o]t xol2 HYe U %HE& ¥
s A ey s Azt Arn ofyg tE g4 et Aee SUSAIAT
(Multi-modal)& 1% a7} gk A1z AuRtoz=
T3 U EA uE xS Yo BE The FAS 2. At W
HTl e & gdHor sfMste d megs = 5 Ath 2.1 A F=
o] Ay e £E g AFES ¢4xd] ghio] At RHe] HA Fx2EF AEstH v 2o WA
olg 7} ol REAOT wi by or o] AF Ht o7l 2dle] ExH T1e 243l (snippets) &= &
H ool E Abgete] RS shgshe FHwl ks A gua, BEE 4 sl dis) A4 54 F, 4 5
= fi}'%'(iveakly iupervﬂisgd lea;ning)[l]% "]"%f}‘:‘r. ok st 4 F, 22 24 Fg ZZat ojdy 329 7 £
Amofm wMe dRE 0T Ohu\fgjé o (Multiple E2 dA(Concatenation) WHE B3 3o EHo=
Instance Learning, MIL) Z#YaE 7|wto g 3}, gaso] F, 2 A4aT oF gaw =de AHm
MIL-> &% W9 &4 F3bol] digk AR 222 AHg3kA
ory wTe 29 Ado] U fue Afd 2y U E-MTN(Enhanced Multi-scale Temporal Networks)2
o] S @S P ug Fga AR e A AL S Fpoyryd AREH 1%
Chen 5[212 71&2 Azt 5A4te g votay] o A ARE Fpoyrys A YA 54 A7
= ouEA AEE XA 98 AT A EAS (magnitude) AlAbel A& o) ZIth Aty 9 Hrje R
Azt 53 Ade A 7uk v o] B Al FE REolX A9 ke b 2 54 AT 243l
¢l TEVAD(Text Empowered Video Anomaly Detection) FEAAA ZHeA ofdAE EXEr] 93 ZH g B
£ Altetsith TEVADE HIT|2 W] nEF ou & Fr1e] FHe 98 AgEo £ EAE 93 27 EF
XS A GEE A AMEFORA VEY AAH 5 71E Fdsith
A 7R A ET 33 dss HoFuTh
2 =RdAE A4 dre x4 JRE F8T 2.2 7\A9 E-MTIN
TEVADE g7gste] Azt EAvto = F&38H7] o83 71E9] MTNI2]> ttd AZE 2ADoA A7 EA &
H gr A ulE Hre PFMY 2HS AR A FE3t7] A8 Hr= &4 AE2FAHPDC) EEF

40



2024

Non-local E%(NLB)& AM&38tATE £ =i SE
T E(Squeeze and Excitation Module)& 7}5t3., NLB
Edsayy 3y EE(TEB)SZ diAgd /Axd
E-MTNE Arstoh, 27 12 714¥E E-MTNe| dA3
TELEE HAFEH Fpoyye FESE A b

WA ¥ 5F Fu,v PDC £%3 SE &
sto] Fppcs et sAldd £,
5 TEBE E#3t Frepps
Foped Frpps A4 (Concatenation)dtal,

£ d3to](Addition) HE &8 Fpo yrys

i

_Y__I‘

Enhanced Multi-scale Temporal Network

/ - --
\ ( Transformer
Convid  ==| Encoder

Block

Fppe

[

\J/

FTEB

3

(38 1) 7= E-MIN 22X

.43 2 A3
Algtale Alzdle] HAes Hrtsly] 98l the s
T3l XD-Violencel3] BlolHHNEE AF&3}9 T}
XD-Violence Hlo|HAEe] w3t Z#d FFo AP
T Hagk Aoty & Ao Atek thF °o“‘
AW ang Hrtstr] 98, d5ol 53 71E9
A wEEy AH=S nwsdrh B oo
e A, 4,

o

TZ

o_>|: fo 2

A ¥4 % ol

TolA AE BT FA
2 2% Agsle] Agdo M 839%°] AP
sttt

(F 1) XD-Violence CIOE{ME0] Cist =Zaiel =& AP A& H|IL

Method
RTEFM (2021) [4]
TEVAD (2023) [2]
Zhang et al. (2023) [5]
UR-DMU (2023) [6] )
Ours (Original MTN) V, T,
Ours (Enhanced MTN) V, T,

Modality
Vv

AP(%)
7738
79.8
81.4
81.7
82.2
83.9

v, T
V, A
V, A

A
A

=

oX,

ﬂ% dlo
>

= g
AR
e

A
H =R AE TEVADE #43te] 2
2 ¥ 283 g5 %W 1=

e >
I

T
3k

o

o2
1>
o,

o
L
A=
M

Z
X
]

0k

T
52
i)
2 o2 Mt oX
e o
O orlr ob mo oX

[0
o
X
2

o
2

¥ <4 (Concatenation) WHo| 74 T35 dS Y534
ow tE FAE AMRSE AU VIE 9 S =
olF FAE AMEstE ASHET Aol ° 58S g
AT =3 tRE Ao 7]E MTNE AFE3 F
SRt AetdE AAE E-MINS AHEdS o 5o o
S FAEE glstAnt. FF ATdAE tF e d
S E8H0FE AT F e 7 Y 2d Fx9
Mds T3 vte % g4 Axgo JE4¥ §84
S S ETolv WFoR s o gojr}
Acknowledgment
o] Fo7l AN 2 FRFA7 S 719

(2019-0-01183) 2] A1 wWro} =44,

Fx e d
[1] W. Sultani, C. Chen, M. Shah, "Real-world anomaly
detection in surveillance videos,” Proceedings of the
IEEE Conference on Computer Vision and Pattern
Recognition, 2018, pp. 6479-6488.
[2] W. Chen, K. T. Ma, Z. J. Yew, M. Hur, D. A. A.
Khoo, "TEVAD: Improved video anomaly detection with
captions,” Proceedings of the IEEE/CVFE Conference on
Computer Vision and Pattern Recognition, 2023, pp.
5549-5559.
[3] P. Wu, J. Liu, Y. Shi, Y. Sun, F. Shao, Z. Wu, Z.
look, but
multimodal violence detection under weak supervision,”
Computer  Vision - ECCV 2020: 16th
Conference, Springer International Publishing, Part XXX
16, Glasgow, UK, August 23 - 28, 2020, pp. 322-339.
[4] Y. Tian, G. Pang, Y. Chen, R. Singh, J.W. Verjans,
G. Carneiro, "Weakly-Supervised Video
Detection with Robust Temporal Feature Magnitude
Learning,” Proceedings of the IEEE/CVF International
Conference on Computer Vision, 2021, pp. 4975-4986.
[5] C. Zhang, G. Li, Y. Qi, S. Wang, L. Qing, Q.
M. H. Yang, "Exploiting Completeness and
Uncertainty of Pseudo Labels for Weakly Supervised
Video of the
IEEE/CVF Conference on Computer Vision and Pattern
Recognition, 2023, pp. 16271-16280.
[6] H. Zhou, J. Yu, W. Yang, "Dual Memory Units with
Uncertainty Regulation for Weakly Supervised Video
of the AAAI
Intelligence, Vol. 37, No. 3,

Yang, ”"Not only also listen: Learning

European

Anomaly

Huang,

Anomaly  Detection,” Proceedings

Anomaly Detection,” Proceedings
Conference on Artificial

2023, pp. 3769-3777.

41



2024 St=A0IEDICIAS 3 &Et=E A st =AHST=U 3

1, 2
&AM g3

[e)
g Qwetel AA TSR, st AEA) A e
rmfpdl28 @nambu.ac.kr!, jscomi@nambu.ac.kr?

A Study Direction for UX Improvement in
Vehicle Door—-ding Accident
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* 2
Door dings frequently occur in daily life, leading to various issues such as vehicle damage,
environmental concerns arising from repair processes, economic burdens due to increased insurance
premiums, and conflicts among neighbors. The solutions derived from this study encompass
improvements in public policy and functional solutions integrated within vehicles. Future research
will focus on experimental studies to validate the three proposed directions. Preventing such issues
can contribute to reducing societal costs and advancing ESG objectives.
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Abstract

This study aims to develop a cutting—-edge automated system for the early detection and
classification of leaf diseases in potato plants, one of the most widely cultivated crops globally.
Diseases like early and late blight, caused by Alternaria solani and Phytophthora infestans,
significantly impact potato production. To address this, we propose a model based on the Vision
Transformer (ViT) with Multi-Head Attention (MHA) to accurately identify these diseases,
overcoming the limitations of traditional methods that are often labor-intensive, time-consuming,
and prone to inaccuracies. The model’s performance is evaluated using Precision, Recall,
Accuracy, and F1 score, achieving an accuracy of 99.83%. These results suggest that Vision
Transformers offer a powerful approach for plant disease detection in agricultural research.

Keywords — Vison Transformer, Multi Head Attention, Potato Leaf Classification, Deep learning.

1. Introduction

The Food and Agriculture Organization of the United
Nations (FAO) predicts a global population of 9.1 billion
by 2050, raising food demand [1]. However, agricultural
growth and water availability lag behind, with crop
diseases posing major threats, particularly in developing
nations. Traditional plant evaluations are labor-intensive
and unreliable [2], making rapid, accurate disease
detection crucial. Researchers are thus turning to
automated systems to address these challenges [3]..
Potatoes, the third most consumed staple food globally
after rice and wheat, feed over a bhillion people.
However, diseases originating from potato leaves cause
a 9-11% annual reduction in output, hindering crop
growth [4]. While initial studies relied on complex and
costly biological techniques [5], image processing and
machine learning (ML) methods have emerged as
promising alternatives for crop disease surveillance.
Traditional ML  techniques like Support Vector
Machines (SVM) and K-Nearest Neighbors (KNN)
have been widely used for plant disease classification
[14]. However, deep learning (DL) approaches,
particularly Vision Transformer (ViT), have proven
more effective by leveraging global attention models.
Overall, our proposed model addresses the challenges in
image classification by leveraging the strengths
Transformer, and attention architectures, resulting in an
effective and efficient solution for disease classification
in potato leaves. In order to categorize multi-class
diseases of potatoes, this research suggests a better

method, Vit, based on MHA.

2. Related works

In the field of potato leaf disease detection from
images, various approaches have been explored.
Convolutional Neural Networks (CNNs), such as LeNet,
AlexNet, VGGNet, GoogLeNet, ResNet, and DenseNet,
have significantly advanced the field. CNNs have been
used in agriculture for tasks like monitoring olive tree
responses and detecting live blueberry plants [6].
Recently, Transformers, known for their success in
Natural Language Processing (NLP) with models like
BERT and GPT, have been adapted for image
processing. The Vision Transformer (ViT) applies
transformer models directly to images, offering
advantages over CNNs by providing a comprehensive
global view and better representation similarity across
different levels of information. The skip connection in
ViT further enhances its performance. This study
focuses on using ViT, including its attention
mechanisms, to improve potato disease identification.

3. Methodology

For this study, we used a dataset of 1,000 images each
of early blight, late blight, and healthy potato leaves
from kaggle [7]. We employed the Vision Transformer
(ViT) with  Multi-Head  Attention (MHA) for
classification, a state-of-the-art architecture that excels
in object classification. Unlike traditional Convolutional
Neural Networks (CNNs), which rely on convolutions,

46



2024

the ViT treats an image as a sequence of patches and
processes it using a Transformer encoder, similar to
those used in Natural Language Processing. An
overview of the ViT architecture is illustrated in Fig 1.
The input images were resized to 224 x 224 pixels. We
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Figl: Vision Transformer architecture - main blocks.

used a pre-trained ViT model, which was further
fine-tuned with attention mechanism architectures for
50 epochs. The fine-tuning was conducted using the
PyTorch framework on a system with 64GB RAM and
two GPUs (GForX 2). The network was optimized with
Stochastic Gradient Descent (SGD) and a momentum of
0.9. The initial learning rate (LR) was set to 0.01 and
adjusted adaptively: if the validation loss did not
improve for two consecutive epochs, the learning rate
was reduced by 10%. We maintained a mini—-batch size
of 32 throughout the training. Our approach achieved an
impressive accuracy of 99.83%

4. Result

The proposed method achieved outstanding performance
in classifying potato leaf diseases, reaching an accuracy
of 99.83%. It also attained an F1 Score, Precision, and
Recall of 0.9983, demonstrating a high balance between
precision and recall. The model was fine-tuned with a
mini-batch size of 32 for 50 epochs, using an adaptive
learning rate. The training loss was 0.0060, and the
validation loss was 0.0037, indicating excellent
generalization with minimal overfitting (see Fig2).
These results underscore the model's robustness and
effectiveness in accurately identifying potato leaf
diseases.

Training and Validation Loss

—— Train Loss
—— Validation Loss

Loss

Epochs

Fig2: Train and validation loss curve.

4.1 Comparision with others medhods

The proposed model outperforms other architectures
with an accuracy of 99.83%, significantly higher than
CNN (88.65%), MLP-Mixer (82.77%), and Swin

Transformer (90.31%). It also leads in sensitivity
(95.13%) and precision (95.71%), compared to CNN
(89.52% and 86.92%), MLP-Mixer (74.29% and 90.10%),
and Swin Transformer (81.87% and 60.42%). Its F1
Score of 97.82% surpasses all, demonstrating its superio
r classification performance (See Table 1).

Architecture ACC SEN SPE PRE F15CO
CNN B8.65 0.8952 04375 0.8652 0882
MLP-Mixer BLTT 0.7425 0.758 0901 0.8143
Swin Transformer| 0.9031 0.B1E87 0.0BE7 0.6042 0.6704
Proposed model 09983 | 09513 | 0.8097 | 09571 | 0.9782

Table 1: Comparision with others recent models.

5. Conclusion

In this study, we developed a Vision Transformer
(ViT) model with Multi-Head Attention (MHA) for
classifying potato leaf diseases, achieving an accuracy
of 99.83% and outperforming traditional models like
CNNs, MLP-Mixer, and Swin Transformer. The model
demonstrated strong generalization with low training
and validation losses, making it highly effective for
agricultural applications. For future work, we plan to
apply transfer learning to enhance performance and
efficiency further. Additionally, we will test the model
on larger datasets to fully exploit the potential of
transformer architectures, ensuring scalability and
broader applicability in agricultural contexts.

Acknowledgement

This work was supported by Korea Institute of Planning
and Evaluation for Technology in Food, Agriculture and
Forestry(IPET) through the Agriculture and Food Conver
gence Technologies Program for Research Manpower dev
elopment, funded by Ministry of Agriculture, Food and R
ural AffairscMAFRA)(project no. RS-2024-00397026). Thi
s work was supported by Institute of Information & com
munications Technology Planning & Evaluation (IITP) u
nder the Artificial Intelligence Convergence Innovation H
uman Resources Development (IITP-2023-RS-2023-00256
629) grant funded by the Korea government(MSIT).

References

[1] Bruinsma, J. The Resource Outlook to 2050: By How Mu
ch Do Land, Water and Crop Yields Need to Increase by 20
50; Food and Agriculture Organization of the United Nation
s: Rome, Italy, 2009; pp. 24 -

[2] Pantazi, X.; Moshou, D.; Tamouridou, A. Automated leaf
disease detection in different crop species through image feat

ures analysis and One Class Classifiers. Comput. Electron. A
gric. 2019, 156, 96 - 104. [CrossRef]

[3] Wolfenson, KD.M. Coping with the Food and Agricultur
e Challenge: Smallholders’ Agenda; Food Agriculture Organis
ation of the United Nations: Rome, Italy, 2013

[4] Sardogan, M.; Tuncer, A.; Ozen, Y. Plant leaf disease de
tection and classification based on CNN with LVQ algorith
m. In Proceedings of the 2018 3rd International Conference o
n Computer Science and Engineering (UBMK), Sarajevo, Bo
snia and Herzegovina, 20 - 23 September 2018; pp. 382 - 385.

[5] Sankaran, S.; Mishra, A.; Ehsani, R.; Davis, C. A Efficie
ntRMT-Netew of advanced techniques for detecting plant di
seases. Comput. Electron. Agric. 2010, 72, 1 -13.

[6] Hellmann, H; Goyer, A.; Navarre, D.A. Antioxidants in p
otatoes: A functlonal view on one of the major food crops
worldwide. Molecules 2021, 26, 244

[7] kaggle, PLD, gggps -//www.kaggle.com/datasets/muhamma
dardiputra/potato-leaf-disease-dataset.

47



2024 St=A0IEDICIAS 3 &Et=E A st =AHST=U 3

ResNet-50¢9} U-Net& o] &3 5 Fd=
A Y&+

obiLyF FhFol, o] A+
A E A g, e
{afnanghafoor, bslee*}@chosun.ac.kr

Multi-Class Dental Image Segmentation Using
ResNet-50 and U-Net

Afnan Ghafoor, Bumshik Leesx
Department of Information and Communication Engineering, Chosun
University

Abstract

Dental image segmentation plays a important role in accurate and efficient dental diagnostics.
In this paper, we propose a segmentation approach that integrates a ResNet-50 encoder with a
U-Net-based decoder. This method is designed for multi-class segmentation, demonstrating
excellent performance in distinguishing between 32 different dental classes. The high precision in
identifying dental features is due to ResNet-50's deep architecture, allowing the model to capture
even the smallest details. Additionally, U-Net's spatial localization capabilities in the decoder
ensure precise segmentation of each tooth and its related structures. Our experimental results
indicate that the proposed method surpasses current state—of-the—art techniques, delivering superior
accuracy across various segmentation metrics.

1. Introduction

Dental imaging is essential for teeth diagnosis, with
panoramic X-rays providing a comprehensive view of the
entire mouth, including teeth, jaws, and surrounding structures,
unlike intraoral X-rays that focus on individual teeth. This
broader perspective aids in detecting dental issues like cavities,
bone abnormalities, cysts, tumors, and impactions. However,
analyzing panoramic X-rays presents challenges due to their
complexity and variability, often leading to suboptimal
classification performance in traditional diagnostic methods.
Manual interpretation can be time—consuming, prone to
variability, and risk overlooking minor abnormalities.

The advent of machine learning, particularly deep learning,
has transformed medical imaging. Convolutional neural
networks (CNNs)[2] have demonstrated excellent image
recognition capabilities, paving the way for automated, precise,
and efficient diagnostics. This study leverages these
advancements to address the segmentation of panoramic
X-rays. Rather than limiting the scope to binary or multi-class
problems, we expand it to multi-class segmentation with
32-class categorization. We propose a model for complex pixel
classification that enhances diagnostic accuracy and efficiency
in dental care.

Our model incorporates a pre—trained ResNet—-50 encoder,
known for its robust feature extraction, coupled with a U-Net
decoder, recognized for its localization effectiveness in
biomedical segmentation tasks. Skip connections are utilized to

retain best features during encoding. This hybrid ResNet-50
and U-Net[1] architecture excels in segmenting panoramic
X-rays, offering superior performance compared to other
methods.

2. Proposed methodology

This paper uses a ResNet-50 encoder, selected for its
ability to extract both high-level and fine-grained features,
such as tooth shapes and textures. The U-Net—based decoder,
known for its accuracy in object localization, is crucial for
segmenting complex dental structures. By combining
ResNet-50's feature extraction capabilities with U-Net's
precision, our model addresses challenges like inconsistent
structure identification and boundary definition inaccuracies.
This architecture is specifically tailored for dental images,
ensuring high segmentation accuracy and computational
efficiency.

The ResNet-50 encoder, pre-trained on the ImageNetlk
dataset, captures comprehensive features from panoramic dental
X-rays. Its deep structure allows for detailed feature
extraction, detecting subtle irregularities and boundary
structures more effectively than traditional encoders.

The U-Net-like decoder, designed to tackle the complexity
of dental images, accurately localizes structures while
minimizing false positives and maintaining sharp boundaries.
This combination of encoder and decoder provides superior
segmentation accuracy compared to existing models.
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Picture 1. Comparison between the proposed and the conventional methods

Encoder Decoder Table 1. Quantitative comparisons of the methods
Py st
- Neort ‘ ﬁ . Models DSC JI Precision | Recall
ﬁ U-Net [1] 0.7602 0.6871 0.7458 0.8366
M-Net 0.7846 0.7132 0.7557 0.8391
ﬁ Swin-Unet [3] | 0.6348 0.5296 0.6107 0.7192
DConvo]lltion+BatchNormn]ization+ReLU D Convolution + SoftMax ﬁ Upsampling + Concatenation Proposed 08012 07351 07602 08655
Figure 1. Overall architecture of the proposed network Conclusion
This paper introduces a method for dental X-ray

The model is trained using a loss function that describes as
below:

L=1-(2X(y * u,) +¢)/ 22w +4;) +¢)
where L is the loss function, y, and y, represent the

ground truth and predicted segmentation maps, respectively,
and ¢ is a smoothing factor for avoiding division by zero.

2. Experimental results

The proposed model was evaluated against U-Net [1],
M-Net, and Swin-Unet [3] using DSC, Jaccard Index (JD),
Precision, and Recall metrics as showm in Table 1. Our model
achieved the highest scores across all metrics, with a DSC of
0.8012, JI of 0.7351, Precision of 0.7602, and Recall of 0.8655.
This
effectiveness in accurately segmenting dental structures,

superior performance demonstrates the model's
surpassing existing state—of-the—art methods. Notably, the
higher Recall score reflects the model's ability to capture even
the finer details in dental X-ray images, reducing the likelihood
of missed detections. Additionally, the combination of deep
feature extraction from ResNet—-50 and the precise localization
capabilities of the U-Net decoder enables the model to handle
complex structures more efficiently. These results suggest that
the proposed model holds promise for improving the accuracy

and reliability of dental diagnostics

segmentation, integrating the powerful feature extraction of
ResNet-50 with the precise localization of a U-Net-based
decoder. Our model efficiently captures both broad patterns and
fine details of dental structures in panoramic images. Results
show that it consistently outperforms current state—of-the—art
techniques in both quantitative metrics and visual evaluations.
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Abstract

This research investigates the influence of cultural push and pull factors on tourists’ destination
choices and their travel satisfaction. By redefining the push-pull framework through the cultural
context including psychological factors, the study provides empirical insights into how various
motivations interact to shape travel decisions. Data from TripAdvisor reviews were analyzed using
topic modeling and sentiment analysis to distinguish key travel motivations and their impacts on
satisfaction. Results indicate that both internal cultural push factors (Asian and Western travelers)
and external destination pull factors (Hedonic and Utilitarian attributes) have significantly different
influences on travel motivations and satisfaction. Also, the precise interaction between these two
factors has been demonstrated. The study discusses the importance of customizing marketing
strategies to align with tourist preferences based on the cultural backgrounds and destination’s

attraction types.

1. Introduction

The major challenge for tourism industry is to identify the
characteristics of individual visitors and to effectively promote
the characteristics of their destination to them. (Goffi et al.,
2018). To stimulate the desire about travelling specific
destinations, travel motivation, is composed of a combination of
inristic psychological push factors and extrinsic pull factors
emerged from outside, is complex and multidimensional
(Seebaluck et al., 2015). The push and pull framework helps
explain how cultural background affects travel decisions and
satisfaction (Valduga et al, 2020). However, previous studies
projected cultural background as a factor influencing push and
pull factors, but it should be regarded as the push factors
itself, since social-psychological motives (push factors) stem
from an individual's internal background (Iso-Ahola, 1983). In
addition, it is important to consider the interaction between
cultural push and pull factors, though research on this
interaction has been limited. This study aims to reconstruct the
new concept of push and pull motivations by finding out the
individual effects and interaction effects of cultural push factors
and pull factors of destination attributes on travel motivation,
contributing to a better understanding of travel satisfaction..

2. Related works

2.1 Push and Pull Travel Motivations related to culture
background

Push and pull motives have been proved to be pertinent and
effective frameworks for understanding the reasons behind
tourists” travel intentions and identifying their behaviors
(Ayoub & Mohamed, 2024). Push factors are internal and
psychological motivations that drive an individual to travel
(Dale & Ritchie, 2020). Pull factors are external factors and
refer to the needs and desires that can be met by people in
the places they travel to (Dann, 1981). In most previous
studies, the cultural background of travelers effects push or
pull motivations as an influencing factor rather than defines as
motivations itself. However, the traveler's psychology motives
can vary based on cultural background since culture shapes
common behavior patterns, beliefs, and norms, which
significantly influence human thought and behavior (Berry,
Poortinga & Pandey, 1997). Therefore, this study suggests that
the push factor is redefined as a cultural background itself.
2.1.1 Cultural Push Factors: Asian or Western

Cultural  background  significantly  influences  travel
motivations, with distinct differences observed between Asian
and Western travelers. For instance, Asians often prefer group
travel and familiar destinations, while Westerners lean towards
individualistic and adventurous experiences (Hofstede, 1991).
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This study categorizes travelers based on these cultural
dimensions to understand how these cultural push factors
(Asian vs. Western) influence destination choices.
2.1.2 Destination Attribute Pull factors: Utilitarian or Hedonic

Destination attributes by attraction types are categorized into
utilitarian and hedonic factors (Douglas et al., 2024). Utilitarian
destinations offer practical, functional value, such as educational
or business travel, while hedonic destinations provide pleasure
and enjoyment, like beach resorts or entertainment hubs. These
pull factors (Utilitarian vs. Hedonic) significantly influence
travelers’ destination choices and are shaped by cultural
background (Byun & Jang, 2015).
2.2 Travel Satisfaction

Travel satisfaction is influenced by both push and pull
factors, where understanding the individual effects of these
motivations helps in enhancing overall tourist satisfaction
(Susanti, 2021). Previous studies indicate that these factors can
either positively or negatively impact satisfaction, making it
essential to analyze them separately (Yoon & Uysal, 2005).

(Figure 1) The Proposed Model
3. Methods

In order to obtain destination motivations based push and
pull affecting travel satisfaction from online reviews and to
identify the impact of individual factors on the satisfaction, we
propose a mixed approach that incorporates topic modeling
(LDA) and extreme gradient boosting (XGBoost). In the first
stage, it is possible to compare the distribution of motivations
extracted through topic modeling by each cultural push factor
and destination atttibute pull factor. In the second stage, the
impact of each motivational feature extracted in the previous
stage on travel satisfaction can be quantified with strong
sentiment score (1,5).
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H <+ Ao E ZFE-(Autonomous Mobile Robot: AMR) _-_"] HHYs 93 7jeE5e] wdsta ok 2 A
Fo A= Apak@E]d(Asset Administration Shell: AAS) &S &835lo] AMRO st=go] 2 AZEY
o] ARE AAHoR FE st AladS adth AASE B84 2 A" 2ke 53 #EE 5 2
= X558 AFsh, OPC-UA Z2EFHE T3] A7tz AMRE AHE ZUEHHS doHE w3l
g A @k 2 AFelA s Ak AElE JSON Ao w AAstal F4lsh olE Ea g
dole #E e A7 1\3—‘451‘*“3‘] 7Heeh Al2Els FEIYETE 2 dFE AMR BEUEHS 913 AAS
sk U 2 8o =gl d 3o g st
1. A & ZEo] &4& gttt AMRY AHH RES
2H-&-0) % Z 3 (Autonomous Mobile Robot: AMR)-& XF AERAER AEsiste xdHASATE dE
Folx B A Abgto HO‘ glo] AgHog o]F3t =°], CPU, GPU, "Ixe] 59 sf=do]
W 2L FEdE = 9l 2RS ondul H A Main_Module AEBxRdZ  FEE a1,
Ao ZAde gAA T g%/;j—% gAkA) 7] 7] 9 8ho] (distance_range) ® Z% 9l (angular_range)® >
AMR %=9& ®o] dEsta vHll AMR BUE Y& grolth AA dojElE ke Mprdz FHstch
2RO 9R), AR dH, 29 7Y ofF T& AN oleldt H RPEL HolH 3% 9 FEe&Hs 1
2 #AstE Aotk olF Bl FAH LFE A st el met A
A, & &S Fustd £ Ao 2.2. AMR ZHe] AAS 38 AA
AMRY ¢9¢ addor #dn mUH AASE AHgstel AMRe] =@ 8 yAE 4
AaxE g doly 2y AW Fxr7 dasit) B3 #EEATE AAS BT S Bd AR
A2k 2] 4l (Asset  Administration Shell: AAS) X&=& (Property), “J#ll(State), ©]® (History) & W€} ©]E
£ dpAET 40004 AotE FFOE AlolH-&EE 2 gYsta ol& YAE EHAoR A3 ITE AMRY
A] 2~ 8 (Cyber-Physical Systems)?] TAE %3L E3) HAE AERE Aoz dHeolEHY, st=do] E A&
A2 ARE A sta wdd 5 Y FRE A Fs ZESo] JEE 744 qErRde AEstEth
[2]. ¥ AFolME AAS ¥FS FE&3ste] AMRE Ax B dAFode dolpoz T3 H basyx 2ho]H
2ds AAsta, olE Bl AMRO RUEH 2 e & #&83to] AMRe F8 3t=9glojsf iEE%]Cﬂ—E—
E%/‘é% o]l whelS A A&t sl AASE XS, °o]Z JSON % XML
B Ao A= basyx Ftol# gfolH e E]E AFL-3}o] 2 A E3}slHtt. Main_Module A E2E2-& CPU, GPU,
AMR«] sledo] 2 AZEde] 2AES JSON 32 WEE 59 st=do] AMdE A 9lst% AL, Lidar_Sensor
o2 HgFgetgrr %3, OPC-UA F21o2 AMRE MBI AA dele WHe 2 HEEE e
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Abstract

This study proposes a customized legal Q&A chatbot to address legal issues faced by the elderly
in an aging society. Utilizing large language models (LLM) and natural language processing (NLP)
technologies, this chatbot enables the elderly to describe their legal issues in natural language
without prior knowledge of legal terms or procedures. The proposed system includes natural
language search and multi-turn search functions, providing consistent legal information with high
accuracy across various scenarios. This aims to support the elderly in independently managing
legal issues, thereby improving their quality of life.

1. Introduction

As society ages, the elderly face various legal issues such
as retirement, long—term care, medical decisions, and wills[1],
[2] However, current legal services are largely inaccessible to
the elderly, who are considered a digitally vulnerable group.
This difficulty in accessing legal support often leaves them
struggling to resolve legal matters on their own, which can
negatively impact their quality of life.

The advancement of artificial intelligence technology can
play a crucial role in addressing these challenges. Particularly,
large language models (LLMs) have achieved groundbreaking
results in the field of natural language processing (NLP)[3].
Trained on vast amounts of text data, LLMs have acquired
human-level language  comprehension and  generation
capabilities[4]. Leveraging these technologies, this study
proposes a customized legal Q&A chatbot designed specifically
for the elderly.

This chatbot allows users to describe their legal issues in
natural language without prior knowledge of legal terms or
procedures. The Al then analyzes these descriptions to provide
appropriate legal information, offering practical assistance in
various fields such as finance, disaster management, and
healthcare.

2. Related works

LLMs have achieved significant breakthroughs in the field

of natural language processing, with GPT-3 demonstrating
high accuracy in legal Q&A tasks [5], [6]. Additionally, various
models have been proposed in the field of sentence embedding.
For instance, SBERT (Sentence-BERT) modifies BERT into a
Siamese network structure to efficiently compare semantic
similarities between sentences [7], while SimCSE uses
unsupervised learmning techniques to learn sentence similarities,
applying standard dropout to create two different embeddings
as positive pairs [8]. These models effectively capture the
meaning of complex texts such as legal documents.

3. Methodology

This study proposes a specialized legal Q&A chatbot service
for the elderly. The core elements of the service are natural
language search and multi-turn search systems.

3.1 Natural Language Search Service

To enhance search convenience, a chat-based service was
designed. By fine-tuning LLMs based on legal data and user
Q&A data, the system provides appropriate legal information
even if users input questions without prior knowledge of legal
terms or procedures.

3.2 Multi-Turn Search System

The multi-tumn search service resolves uncertainties. By
embedding words and sentences into high-dimensional vectors
and placing semantically similar content close together, the
system understands user questions and provides appropriate
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answers. Additionally, a network embedding model for
detecting multiple search results through several rounds of
conversation allows the system to accurately grasp user needs
and provide customized legal information. This study aims to
build a system based on these methodologies and evaluate its
performance through various experiments. The goal is to offer
a system that enables the elderly to independently solve legal
issues.
4. Experiment

The proposed specialized legal Q&A chathbot service for the
elderly was implemented and tested
4.1 Q&A on Laws Regarding Local Tax Payment

In Table 1, when asked about personal local tax payment,
the system provided information about local tax laws. When
asked about corporate tax payment, it provided information
about corporate tax laws. This demonstrates the system’s
ability to understand the context of various user questions and
provide appropriate legal information
(Table 1) Legal Q&A Chat Service, “Tax"Keywords summary

underground complex buildings. When subsequently asked
about safety management laws for "very large buildings”
instead of "high-rise,” the system once again provided legal
information on high-rise buildings, naturally continuing from
the previous content

(Table 2) Legal Q&A Chat Service, “Hazardous Gas’Keywords
summary

number |speaker |content

1 Human |Law on Harmful Gases

Regulations on Fire Safety Management of Public
Institutions, Article 5 (Appointment of Fire Safety
Managers) 1. The head of an institution must

appoint a qualified person in a supervisory
2 Model e ) ;
position as a fire safety manager. However, public
institutions that only install fire extinguishers or
emergency alarm systems (..) may not need to
appoint a fire safety manager.

Special Act on Disaster Management of High-Rise
and Underground Complex Buildings, Article 5
3 Model |(Relationship with Other Laws) This law takes
precedence over other laws concerning disaster and
safety management of high-rise buildings, etc.

number |speaker |content

4 Human |Safety Management Law for Very Large Buildings

1 Human |Payment of Local Taxes for Individuals
Local Tax Act, Article 150 (Taxpayer) (..)
Taxpayers of local education tax are as follows:
() 5. Taxpayers of individual and business
establishment shares of resident tax.

Local Tax Act Article 1182 (Deferment of
Payment) 1 (...) The head of a local government
may allow deferment of the payment of property
tax on a single household single residence (...) if a
taxpayer meeting all the following requirements
applies for deferment three days before the
expiration of the payment deadline. (..) 4. The
amount of property tax to be deferred on the
residential property for the relevant year exceeds 1
million KRW.

4 Human |Payment of Taxes for Corporations

Local Tax Act, Article 150 (Taxpayer) (..) The
taxpayers of local education tax are as follows. (...)
5. Taxpayers of individual and business
establishment shares of resident tax.

6 Model |Corporate Tax Act, Article 3 (Taxpayer) (
7 Model |Corporate Tax Act, Article 3 (Taxpayer) (

2 Model

3 Model

5 Model

)
)

(Figure 1) Legal QA Chat Senvice, “Tax"Keywords Original
4.2 Q&A on Laws Regarding Hazardous Gases

In Table 2, when asked about laws regarding hazardous
gases, the system retrieved regulations on fire safety

management for public institutions and provided answers about
the Special Act on Disaster Management for high-rise and

Local Tax Act, Article 150 (Taxpayer) (..) The
taxpayers of local education tax are as follows. (...

> Model 5. Taxpayers of individual and business
establishment shares of resident tax.

6 Model Special Act on Disaster Management of High-Rise
and Underground Complex Buildings, Article 9 (...
Special Act on Disaster Management of High-Rise

7 Model |and Underground Complex Buildings, Article 17

()

(Figure 2) Legal Q&A Chat Service, “Hazardous Gas Keywords
Original

5. Conclusion

This study proposes a specialized legal Q&A chatbot service
to address the legal needs of the elderly. By leveraging
advanced Al technologies such as large language models and
graph neural networks, this service provides real-time, accurate
legal advice through an intuitive chat interface. This allows the
elderly to receive legal support without prior legal knowledge.
The user-friendly interface and continuous feedback
mechanisms help the elderly manage their legal issues
independently. By addressing important legal topics such as
inheritance and medical decisions, this service is expected to
significantly improve the quality of life for the elderly,
enhancing their independence and confidence in handling legal
matters.
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Optimizing 2D Object Detection for Autonomous
Driving using Image Augmentation : Deep Drive
Dataset Analysis and Real-Time Android
Implementation
ERCELIK UGUR
CHONNAM NATIONAL UNIVERSITY , DEPARTMENT OF ARTIFICIAL
INTELLIGENCE CONVERGENCE

Abstract

Object Detection is fundamental component in the development of autonomous vehicles,enabling
them to perceive and understand their surroundings in real time.In the pursuit of fully autonomous
vehicles , real-time object detection remains a critical challenge for ensuring safe navigation in
dynamic environments.Moreover , for autonomous vehicles , object detection is critical aspect in
terms of enabling them to understand and navigate their environment.This paper mainly focuses on
2D Object detection where the goal is to identify and localize various objects such as cars,
pedestrians, traffic signs, and obstacles in two-dimensional space.While doing this, we use various
image augmentation methods to make the results suitable for the real world in object detection
and to increase performance. We also test our results on the Mediapipe Android architecture.

1. Introduction

Autonomous ~ vehicles (AVs) are rapidly advancing
technologies poised to revolutionize transportation, promising to
enhance road safety, improve traffic efficiency, and reduce
human errors that contribute to accidents. One of the
fundamental components enabling autonomous vehicles to
navigate complex environments is object detection. Object
detection, particularly in the 2D domain, involves identifying
and localizing key objects such as vehicles, pedestrians,
cyclists, traffic signs, and obstacles within the vehicle’s
surrounding environment using image data from cameras.

In this study, we use image augmentation methods to
improve performance when performing 2D object recognition
and detection on autonomous vehicles. Then, we test the model
we obtain as a result of augmentation with Mediapipe Android
Architecture on the real world in the Android environment.We
use CODA Deep drive as a dataset.

2. Related Works

In the field of 2D Object Detection for Autonomous Driving,
several research studies have been carried out. This section
presents different research studies revolving around 2D Object
Detection.Liv et al,[1] Effectively detecting road objects in

various environments would significantly improve drivingsafety
for autonomous vehicles. However, small objects, low
illumination, and blurred outline in imagesstrongly limit the
performance of current road object detection methods. To solve
these problems, paper proposed a novel deep learning
anchor-free approach based on CenterNet. The atrous spatial
pyramidpooling (ASPP) was used to extract features from
multiple scales to improve the detection performance whilenot
increasing the computational cost and the number of
parameters.Cao et al,[2] Effectively detecting road objects in
various environments would significantly improve drivingsafety
for autonomous vehicles. However, small objects, low
illumination, and blurred outline in imagesstrongly limit the
performance of current road object detection methods. To solve
these problems, proposed a novel deep learning anchor-free
approach  based on CenterNet. The atrous  spatial
pyramidpooling (ASPP) was used to extract features from
multiple scales to improve the detection performance whilenot
increasing the computational cost and the number of
parameters.

3.Methodology
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Figure 1 Architecture of Training Process

We will share the methods we used and how we achieved
the results within the scope of this project.After training the
augmentation or normal images we use in the train process
through the mobilenet model, we obtain the feature maps of
each image and determine the bounding box values, type
values and classification results of the relevant image. In
addition, we augment the image of the object, the bounding
box values obtain the
category values with the augmented results.The stages are as

in the augmentation process and

shown in the Figure 1
3.1 Without Augmentation

First, we train the CODA Deep Driveset dataset without the
augmentation methods. The dataset consists of the train and
validation images as well as the annotations of these images.
The annotations json file consist of the image, categories and
annotation values of the images.We trained the images and the
annotations json file that we prepared in COCO Format for the
using the MOBILENET_MULTI_AVG_I384
(Figurel) architectureIn Training, Epoch is set to 30 and

images

batch size is set to 32.
3.2 With Augmentation
In this part, we applied augmentation methods on the CODA
Deep Drive Dataset.The augmentation methods we use are as
follows:
® Torizontal Flip (p=0.5)
Random Brightness Contrast (p=0.5)
Rotate (limit = 15, p = 0.5)
Random Rain (p=0.2)
Random Snow (p = 0.2)
The train and test data sets we have before using the

augmentation method and after augmentation are shown in
Table 1.

Train Set Test Set
MNormal 3884 1000
Dataset
Augmented | 12689 3253
Dataset

Table 1 Train And Test Set Size After Augmentation
4 Results

We compared the results of the new images after the
augmentation method with the images without using the

augmentation methods in Table 2. After these results, we
tested the .tflite extension model we created on the Mediapipe
Android Architecture to test our model on real world images
and we were able to get the bounding box and object type of
the relevant objects.

Total
Loss
0.95

Model
Loss
0.89

Box
Loss
0.0048

Classification
Loss
0.65

AP AP50 | AP75

Normal 6.65 |4.61
Dataset
Augmented

Dataset

0.29 0.0035 | 0.4647 |0.121 | 0.196 | 0.128

Table 2 Evaluation Results

5.Conclusion and Future Works

In this paper , we proposed a 2D object recognition project
for autonomous vehicles using the CODA Deep Drive Dataset
and obtained the initial results.In this context,we evaluated how
the Dataset can be detected under different conditions.Firstly,
we used Normal Dataset and tested all Images. Secondly , we
used augmentation methods for improving results. In future
stages,we will try to develop a new model and comparing with
other models.
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The reformation of the European Union (EU) Design Regulation (Regulation No 6/2002) was
adopted by the EU Parliament in March 2024 and is currently awaiting the EU Council’s approval.
Once implemented, the modified regularation is expected to have a significant impact on digital
design rights. Digital design plays a crucial role not only in physical products but also in virtual
environments, yet existing legal frameworks have struggled to adequately address this issue. This
paper analyzes the key aspects of the EU Design Regulation reformation and examines its
potential effects on the digital design field. Additionally, this study addresses the importance of
protecting digital design rights in the rapidly evolving digital economy and proposes the need to
modernize the legal framework of digital design rights protection in South Korea.
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!: L L ﬁ \ﬂ [1] Ri Yu, Hwangpil Park, Jehee Lee, Human Dynamics
from  Monocular Video  with  Dynamic  Camera
Movements. ACM TOG 40, 6 (2021).

(32 2) Al23o|M ZHT Mo AE [2] CAO Z, HIDALGO MARTINEZ G, SIMON T, WEI
S, SHEIKH Y.A.: Openpose: Realtime multi-person 2d
pose estimation using part affinity fields. IEEE
Transactions on Pattern Analysis and Machine

Intelligence (2019).
[3] KOCABAS M., ATHANASIOU N, BLACK M. ].:
Vibe: Video inference for human body pose and shape

estimation. In Proceedings of the IEEE/CVF conference

on computer vision and pattern recognition (2020), pp.
5253 - 5263.
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A study on the VR Contents using Natural history
Ecological information
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yuhan university, national science museum
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2.2 CDSR with Cross Sequence
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3.2 Recommendation Module

RS E AF&A}2] Short Term SequenceE 4
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4.2 AYHA
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10k ¢bds] AdstA MELFE diolg 999712 o] HA
Atk stolvgtEiulE AAFL F EE s thEA A&
Al AT}, User Representation Moduleo] A= DAlE A~ 24
o] : 100, 2)st7E : 0.001, WA AFo]= : 4, 4)epochs :
100, 5)alpha : 05% At} o7]A 5)alphar= domain
loss® MLM loss?te] %4 7}sXolth. UyuA t& 3

1}2l Recommendation Moduleo| A& 1A 2 Ao @ 10

ol dAl=

)

2)8k5E © 0.001, HIA] AFo]= : 2048, 4)epochs : 1002
2 At
4.3 2§27}
movie
NDCG@10 HR@10
NCF-MLP 2.96 5.3
CDCF CoNet 301 535
SASRec 3.69 5.2
SDS GRU4Rec 3.73 5.4
SR-GNN 3.78 5.81
CL CL4Rec 6.2 10.31
CoSeRec 6.42 11.12
Pi-Net 417 6,11
. PSJNet 476 753
CDS C2DSR 6.09 9.91
DREAM 11.11 18.79
Our GDR Rec 11.942 21.318
(1) Azt
% 15 A¥uwd, 7]1¥ SOTA Z2¢ DREAM R 99
NDCG@10& 11.11¢]31, HIT@102 18.790]A % $-& =
de] A% AdE NDCGQI0L 1194201, HR@102

21.318% fromgt As F&e AT 5 Sk
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VRP(Vehicle Routing Problem)< &3 9 wl&, vid Au]2= FollA] &9 &S o7 Hd &5

AT i Qe fofolrt. & == VRPO ¥

% &}}el CVRP (Capacitated VRP)2+ VRPPD

(VRP with Pickup and Delivery)s &3t 7del R A HAsE 8Pt Greedy Search,
Hybrid Genetic Algorithm% 2714 WH 2 A4S T3 o8 7+ WHE A AX L8 A7e

& 2SR

1. A &

VRPPD (Vehicle Routing Problem with Pickup and
delivery)= I3} vido] nd A% A2 &9 EA=
oAy aANA EFES AL A& Ha HEo®E A
o] A7E FHA33sE= VRP (Vehicle Routing Problem)€]
Hygoltt, VRPE &7/ % HlE, slg Auls SolA &8
AE =07 98 AF ATHIL e wokolrhAE A
MAA SR B wEF A 5283 ESG (Environment,
Social, Governance) 4 9] 71§12 A& 7S HUkst

P

E o9 242 dugo
E
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2.1 191 VRPPD(1-1-VRPPD)
Li and Chen (2016)¢] 7= 71
HAE Aoz MuxgozHN 49
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4092 R
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FIh[2] Chami et al.(2019)9] A& AIZE
" F8E mEg d94 gy 9 dEg
H, 79 Hdigteh v Hastge 7oA
E Al e HAH s 7IHE A3

.2 Tt} VRPPD (M-M-VRPPD)

Hernandez-Pérez and Salazar-Gonzalez (2004)= Th%
AEFC g9 2 =y BAE d4dstyl A8
Branch-and-Cut &32]5S AF83192H[4], Zhao et al.
(2009) FHA daglES AL3te] e 4E I39 4
g g ZAE 4y, 7% FH s Brhh]
2.3 1dith-tel1 VRPPD (1-M-1-VRPPD)

Gribkovskaia et al. (2008) = A€4 #4& L3 o
gy 8] FA(Single Vehicle Routing Problem with
Deliveries and Selective Pickups)E st om, 7jA
" AlEdelEE ody] dagES A& ATh6] Assis
and Maravilha (2013)= UHE4 w54 Ao g2 g
& A&t AdH g4y 1A 2 s HHs
91 3[7], Coelho et al. (2015)= W o]% EA(VNS)

.
9%e 5o A9H B9 @ dene BAS A2

o
)

dm M
o2 ® oo
I

\V]

FE JEeE2 2 F TR A3dA VRPPD A
o] FH3tz Bx = 3}
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3. 43
3.1 Genetic Algorithm
tge fULRNZE 48 eAelth

Select chromosome pair for crossover | ‘

'
[ Crossover chromosome ana create oftspring |

Select offspring and apply mutation | ‘

Check ‘
— - for .
better fitness.

Repiace tne best chromssome win the ofsping | ‘

(a2 2) Genetic Algorithm Flow Chart

A gnEEe WA 27 WiHEE 245 9A=R
AlZrETh o] @Al A= 9l (population) 7], Al
(generation) &, EAWo] &&, Ay €F 59 4ol 4
oEm, ol duF HAY NS AAHAE T 2
soltt, & =&oAe fd dxgdE stolBdg=E fAd
drYE FUHAY FH gugES AT T gy

&9 zol= 7] A A EA el Stk
3.2.1 27) AT WA (Generate Chromosome Population)
A dnEFe] =7 AT AR FESE A

W, lolBE|E daEEo 27] MA L sho] Bg
WS B3 AT A ARk TR A4
. Y] Adke greedy duEHS AMEd HARE
@G o FAANA greedy FielEFS 7 GANA
7V Tk SIRE dEEte] AEE AATFoEA 27
MNATS B ga&8o0=2 43,

3.2.2 3= A4 (Calculate Chromosome Fitness)

AAE 7t Al HF=E AMStE WA e A=
o] = AgE nEsy, e £ Aok wedsir} gk
ofF AR A Fawke] AFe] HU &#ES xdsA
X A F AEE AZE AlEE)oF
g g F olF AR 74 AR
HrrE, o] & v o2 HFE7 AAFT
3.2.3 B A (Select chromosome pair for crossover)

R A A%E A4-E vgoez dgEr

o

il

A3
7F 255 AYE gEo] oA, o] HAHAA EAE
A o] ARgET
3.2.4 23} (Crossover)

Aely 2R 7Hzﬂ 7ol = =41 3} (ordered crossover)

& AA gAY AEe HEY §3

RS dF Yol M2 A28 TASH "k

3.2.5 Egwe] (Mutation)

o F At @mE Aol EAvelt g

E o] Jﬂré M E 24 E9ol(swap mutation)E
3] AR dEVF AR WAREY. ol AR F ¢
A& wgsts WAoo g o] Fo] )

3.2.6 AP 9] A3E A& (Calculate offspring fitness)

A EA APE A& AF=E Albsir.
3.2.7 o U2 HIE &l (Check for better fitness)

Aol 7]Ee] Hau MARY o Y2 HI{EE Hol=
2 g1t}
328 Hia GAAE A GAAIE A (Replace the best
chromosome with the offspring)

THoF Apo] K EHT ¥ £ AFEE UMY, Hu
MAE 2o 2 A H}
3.2.9 Al =3} gl (Exceed Generation Check)

dauzlFe] 49 Hd Adl & =HsA FUTH

FdE, wxp, Edwele] S wHRste] AR E Hl

FTEeHA FUrE, = }ﬂ‘:’—ﬂ, nzp =A
B3

FuelFol FE x£UL FEeW, AFHoz WA
M AR AREA AR} 990 5 A% 8%
Aoke mestel & olF At Hashy HHe) Ao
A% Zeac)
33 49 vole]
B orpddt A9 9% dolHE $a0) 4EE g
52 A £ao JEE 14

Quez HAand. A% g4t wE Fa94 202

H =

59 sgm, oA FRE 2L RGP A
23 2]
=270
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A Study on the Strategy for Building SDF
(Software Defined Factory) in an AI Autonomous
Manufacturing Environment

Taewon Ha, Seoyun Choi, Hyunmin Kang, Gyusun Hwang
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e <%
HT A T3 AFe Fort Fuiged wE AEAk ol v AZESe Ve Ee] FUhd
SDV(Software Defined Vehicle) 7l ] xf&Fo] /e i dvh. ek U] bzt Alx FFor= 2
E A 24E dolHZ dAsta, 534 7|Nke 2F2HPBV, Purpose Built Vechicle)S Z Aol AJ4t
st Al 9 AAE eV A% add AlEE sha Ak vt ek AEak dAldAE o
218k T FelE SDF(Software Defined Factory)eh= 7Wd o2 Aojala, #d 7| W, A~
*474] of tigh deFs FH Foll Utk &5 =i A AFelA SDF g g Hojet d%
718t o, SDF 7Hdel e Jehgk oy} RS Aeld Ay vugh Aol

101] ATE AZES FA9 AFAE Hsl= SDVE Aibste 1&std ~vtETE el
SDFe] /i, 544, 28 7& 52 AYstux dop B A5 S8 Asak Ao Az a4
FEjQl SDFel gk /i A 9 gl digh 7% A52 488 F A Foew 7|k

F}E ﬂf{> olﬂ oH
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Identification of congestion management KPI for
Automated Guided Vehicle

Gyusun hwang
School of industrial engineering, University of Ulasn

Q o
A Az FHANE EF AE 7E 5 io}ﬁoﬂ gl 7]Ee] #FYgAt v R 9 gl
A& SHk 2E(AGV, Automated Guided Vehicle)S &§3F E57F W2lo :
AGVE dd 79k 8 WA= A3zl dds iﬁﬂ 01% st Ao R olE #EIIE Al AEIR
ACS(Agv Control System)< A 3ld EFE= ﬂﬂ s17] 913
#e, A2 HAHg 5o 7S FYstn Jon, 53 EF
P38 59 KPIE AAS ] #Ag st o).
2 AFolA = Az dde T3 olFdE AGV &3 WA B4
of gigt AAAd FEE AAS] g AA #TE KPIE t = ?&ﬂr. ol& 93 A
A Al B ol S et a, FA #AKPIE A&t AA FEL Fetsts Kplol digh 44 2 A
Z5 APt w3 AgratE KPIY HAES 817 9t BF AEEF AAAHS 228 Xﬁﬂ%
1329 afdS 4SS sto] A8A4de AA KPIE Ajtstaz g}
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A Scheduling problem for semiconductor cluster
tools with parallel chambers

Seongbo-Hwang, Yunseo-Noh, Gayoung-Lee, Gayoung-Ha, Junhee-Han
Department of Industrial Engineering, Pusan National University

o of
2 AFE ot 8, 318 7Hsdt AW L A A S 1889 makespan®} lot opening times
astslE HHEA AW gu) o] A EH Prxﬂe = e WA 8dl 34 F skl A%
Joll A AbEH+= WE AWE 7H S 2F v l 4, £ parallel machine®. & & & 9lo
, lot2 318 7hegk Aujo EdHo Agd Ohﬁr. g A9 load porte] el waEl Fels
E1 ) Aol sAd 2 F F AE lote] MGTE AlgkR o] EAE dAsr] HE £FAHFA
FAGHES AN @Gl a7t AgtE AE o)l EAE aBRHoF EF7] Y3k modified
simulated annealing (MSA) & 12]&& A A gth AAIG dag]S AT kst =719 Ao A

;;
SLro
SR

& ol

EFAFALANY, 02 E3} 0wE o Grsarh B Ak ANE FaelFol ooy
2 o] S ABS Wb A SRS ¥ AT A v A7 34 2 AF 2F $He
BUAY 5ol HgE + A Ao JvHrh
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Magnetic accessory identification using an
off-the—shelf smartphone’s magnetometer.

Jaemin Choi, Hyosu Kim
School of Computer Science and Engineering, Chung-Ang University
2 <%

Magsafe7} iPhoneell SHAl= WA, 7]7]9] Tl 24 7jwkow wadg A3, S47], A7, =
MPEE EY 5t dAMElE FAsE Aol ThestAl HAA o] =ielAs ol¥d &2 A
vtaue AAMEEI AEZES AZEJoHOR AAs}E MaglD AladE 2T dE &
pad g HAM 2 p AnpEZe] FRET, AvnpEZA A Zh A et A3 F
Aolde ARAANZIAY 54 & Fst=s & 5 vk olHd JeA] AdE Tt
MagID®] 34 ofojro]= AmpEE] ofwd vfaule A7t B3 2 &2 He=As Y
st Aoty FAH e e, 2= 7 vkadly ANt 247 vE A7 S 7hA AL
A= A #SHIAL, ol wEkA Ar|FE AME A5 RN viadlg A S Adstaat 3
o ShAINE A A7) A REE o] &, AbgAbe] FH Qo R QI wmo]z=s) gJo] wigte] ofs] A
A A7) ME7E 43E & 5 vk whEb MaglDel viAb71 el S 0% ZhEE AN, Aol
2 At FH S o8kl mol=E A7t MaglDe] i 2 & wolaz ok AT
o] AgelA MaglDel 9&F& = & A= Ao vF Wes 183 ddS A3, 1 23
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MagSafert GAl8 thebat ~nbEEs) wol =7k Qi ¥ BFoIA ¥ 452 HolFE AL e
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RF signal-based contact estimation techniques for
wearable interfaces

Suhyeon Shin, Hyosu Kim
School of Computer Science and Engineering, Chung-Ang university

2 o
AR FFEA A% BAsL FESPel wet B JV1Ee] EAHT B AEAEo
A B olEd A5 Agae] A A4 G 9Ee g8 S 48U} A
oz 43 AgeHs Adslel s 7171% AgHTh A o] AEols ]Y)E At selAe
BRe A4 F g, ¢ ol AFEA Fairhe wel vk = AL A7 s @e
e QA YE FFAA Aot B W A 2T+ ek
olelg BAIZ SAs] Sl6 B =RoAE AZ A5 e A4S FRAs BHY A
o]z J171% AWaa o] ANEE Aeste] Pl AEE EW I RAE FASE WS A
of QEFel 2~ J7lE AEY FolE Fohs vlode] PAA REm AAH AR e AL A5
B, o] AEE A Fue JRS FEUL o Fug 4RS AXE Y e WAz A
gt A% B9l 4E £& FADY 5z Ax AEE ASAL ©, 1079 ¥l o)
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A study on coordinate mapping technique
between real and virtual spaces using mixed
reality device
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o [e]3

R =
2 dre EF A4 V7 S9es AHFE ANaE Zgate] A UM T3 e #xE
gata o) wEgoer EF @4 V|7|2RE & /7] Ul s Frore 48 93 ZRA

25 Aottt} TR UARE ALLsle] &3 HA AL F=35+3 Azure Spatial Anchor AH i% o]

g3to] 71 T e A HRE A F 1Y EE

2= o] 7|7|E FI MEE M & A 24 A
o

Okﬂ ﬂl\°1'

arn
B A% 07 Zedad

3 2= Ul 7Y FHE B 71719 TP Fe R g3 § JEE SE ZRAAE A
2 01?01]"1 AQbet 71 B & Z2A~E g8t &3 dA U179 FHS FSdgsin B}"ok
Sk A okl A &3 dA 7]7] ARE kS AAE § S AR 7| ggit)
1. A4 & Azure®] Spatial anchore &4 ¥37te] #HAxE ZF9:=
&3 84 (Mixed reality) 7171 the] sluegs v & g B FHE s B A A FEese ARE
3 wREe ANE E A AA=S Addsa s Al Fxd ¢ =S .
Aol A4 MA 7F Az Ago] JhsetA ste FIF HAF
g (Spatial computing) 71%< £ Abgztel A 297 <l 2.1 2% g ZAX
= 48s AF3. W=y Hololens & Unity Q A Azure Cloud &
3 4 71719 Adeo] e wel ®mu gdst | Mixed Reality Toolkit | Spatial Anchor Service
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BE":S}, ?;_j—_‘_’fj]' ?f)'?]_/\a] 7]7]01] = —?—E Zﬁ‘%—% 7]%—% @E‘fﬂ—@] N2 . to cloud R | anchor_003 |
o Adeln we $7 FY s1ol A% A (2] e T '
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£ 7|dto g slo] I3t AFHES A% dA47 d I3 R
AR WY g BH L Anad =9, &Y 94 (1) A e =2
71719k BF AFHE 71719k E4ls 3 A8 i F3t ] )
o e FuAE B3t 27 FF 7)ES A eke) a9 12 229 I d4A FESE AH2E &
St dAd MY I H/EE vEEE FH4E U
2. # & gl Aotk fUEE B ERdz= AN F8s A3
1 1 . = o= 2ln Alg 2o 935
B oAFoeE &3 4 7171 Microsoft it9 1thed SRDeIihty Tg)lfl;; MRE}TEXJ,QL A 4}0}; i;
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Hololens(©] &} & 2#d=)E AFg3th w3k Mixed Reality Eﬂzirz - JE‘;‘EA e Au ogﬂeo oo o
- 6 —_—
goln#@ st 3D AYAR Unity(olsh FUENE g o= o0 e tE A s T ST e e
KR =z 3 ==
Ste] Bmal== o9 MR ZoAeD Auac A T 9lt}. Mixed Reality ToolkiteE 22 HEE S2FH PHA
_ - } . ~ = 9= FEEZ A3t Azure SDKell A3t} Azure
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In the Al era, creative and integrative education is increasingly recognized as a critical component
for not only the efficiency of knowledge cultivation but also for the active development of
learners' job skills. Accordingly, this study has been developing a research model from 2022 to the
present, focusing on gamification teaching and learning methods that apply Al, specifically tailored
for Undergraduate students who are familiar with devices and social environments.

The application of Al technology in teaching and learning is approached from the perspectives of
both learners and instructors. Based on this distinction, the study established five hypotheses that
set the research direction and objectives. Through a multi—faceted research collaboration process,
including literature reviews and expert discussions, a five—year research model encompassing both
sample studies and applied research was developed.

Additionally, by presenting a research performance management model, the study aims to
contribute to enhancing the quality management of teaching and learning in higher education. It
also seeks to provide integrated research recommendations, ultimately aiming to improve students'
learning outcomes and conduct empirical research on Al-applied teaching methods for instructors.
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This study discusses the understanding and capability development methods of cloud computing in
various digital transformation processes. In modern society, literacy has expanded beyond simple
reading skills to include the ability to understand and recognize virtual environments, as digital
media has become ubiquitous. Along with this, various concepts of literacy, segmented by the
competencies and knowledge required in specific fields, have emerged. Traditional IT environments
were based on physical data centers, but there is now a rapid transition to virtualized
environments through cloud computing. In this changing landscape, the competency gap between
traditional IT engineers and those equipped with the latest cloud computing technologies is clearly
evident, and these technologies are in a complementary rather than adversarial relationship.
Therefore, there is a need to develop programs aimed at reducing the competency gap between the
two groups. From this perspective, we aim to establish procedures and flowcharts for program
development to create a foundation for actively responding to various cloud computing
environments.
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A brand is the most valuable asset of a company that seeks commercial success. As the market
becomes increasingly competitive and consumers grow more demanding, business managers are
constantly looking for ways to enhance the customer experience and drive business growth. This
has led many managers to choose co-branding strategies. However, not all co-branding efforts are
successful.
This paper delves into the key factors that contribute to the success of co-branding initiatives,
specifically by examining the various attributes and characteristics of co-branded products. It aims
to provide a comprehensive analysis of how different product features influence the effectiveness
and market performance of co-branding partnerships. Through this exploration, the study seeks to
identify the primary drivers that determine whether co-branded products resonate positively with

consumers and achieve their intended goals.
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The Echo Chamber Effect in ASMR Marketing
Content for Users: AN Analysis from a text
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2 o

Recently, social media content is growing strongly, among them Autonomous sensory meridian
response (ASMR) became one of the most trending contents on YouTube. ASMR is widely applied
in the field of marketing such as commercial advertising or influencer content. This study aims to
explore the echo chamber effect of ASMR marketing content on online users. First, we applied
sentiment analysis and topic modeling (LDA) to uncover the user’s attitude toward three types of
ASMR content such as mukbang, tourism and sponsor content. Then we used social network
analysis and multilayer perceptron to explore the difference in communication effect of each ASMR
content field. Through the result sentiment analysis and topic modeling, we found online users
have better attitudes and responses towards ASMR tourism content than ASMR mukbang and
ASMR sponsor content. The results of social network analysis and multilayer perceptron show the
ASMR Mukbang has the best communication effect among them, next is ASMR sponsor content,
and ASMR tourism content has a weaker communication effect than others. This study provides
information to establish an efficient advertising strategy by using ASMR content as a marketing

strategy.
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(1) #7ESE 228 42 107 27}
=% =7} == T H]5(%)
1 United States 187 23.79
2 United Kingdom 97 12.34
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4 Finland 50 6.36
5 Canada 49 6.23
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7 Netherlands 45 5.73
8 Australia 35 4.45
9 Italy 24 3.05
10 Sweden 21 2.67
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T 5 JuE AAHeR 498 Zeadd J1e s)wel
slold ZeAzm, doly slold, sAsE, o

AEA, dole] AAse FzE AA: A3, =
KM(Knowledge Map)e ®lo]8l2 A3 e B

of ol @& glrt6].
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AN gehil7] ol@7] Wil Held A AnE A7
_/F_

sate] degoza 47 A4e Fopd 5+ Q=S o]
B 24 dyg A4z 2 ov . KDD/KM % omson

Natural gas fuel starage
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[2] Friedkin, N. E. “Structural Bases of Interpersonal
in Groups: A Longitudinal Case Study”,
American Sociological Review, 58(6), 861-872, 1993.
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Vision Transformer—-Based Medical Image
Super-resolution Model for Developing Precise Human
Digital Twin: A Case Study on Knee Images

Jae Yong Lee!, Donghun Yang', Hyung-Seop Sim', Myunggwon Hwang"?, Kyong-Ha Lee!?

'Korea Institute of Science and Technology Information (KISTI)
“University of Science and Technology (UST)

o of
44 F9 A" Ed(Human Digital Twin) -3 %_‘-‘?‘l’éﬁ/ﬂ—t‘ ALY 5 GY HolE st Aol
50 5% & 9d 2 dxg 42 T 22S A 7E8] AsiM e asdne ovAE &
THAR VIE ARG Ve avke A, AEdY, 53d 2 87 T O Aol wEH £
At KISTIS) tA e =g ¢k(Digital Korean) tlo]EJAl S &&3lo] 7]&e Al mu|el 53} xai4ts}
54l HAT(Hybrid Attention Transformer) nas 9]5«103/}} _‘Eﬂﬂ?loﬂ AggstmE wA 2AsH o,
ol F& A wlolE Al HEot= ATFE FHsAT. A8 A3} 7]E 22 gy PSNR 3 SSIM A &%
ol A Z+z} oF 8.5%, 0.9% Fdd & Btk olHd dit= At Bello] thekdt «li‘”ﬂ“ dlolEel &
HHqoz A4gd £ JFS AAe, A2 Fu tAE E 7> 7)o F Ud5S HolEth
1.4 & 22 5 muddAMe 2adst 4ol Astd + sl
i gA"E EQ2 gLt AL JA Y EAELS
TEI}E VRN, AGAE AEdeld, HdgE s 3 3. dA< =2 <k(Digital Korean) o] & A
wHEH Fol &84 F Sl Tad 7lgon(l]. oF F w dre g =l ouA ez AR ShgE X6
HoyAd Ede s +dsr] A= CT, MRl & ek mde vA £24s7] 96 KISTI vAd szt
L R gR dHeolH7E aqd. 58], &3 o] & oJHAS &&atArt4]. 219 13} o] T dolHAL =
e #d 72 % Az 725 e A 84E AYEH A9 Al =7 B2F RS /WEstr] s 2041914 604 At
2de7] feiM e a3 fmgdel oAt 71E ol9 &=l FY 10079} Aile W e= Imm ofsh 747 ¢
ARG e ke B, dEedd, R 54 29 873 CT 27l 3 755900, & 512x512 of3x= ojvA
T O Ao Qi e dAE zevH2] od#
=AE dstr] e A HeHd 7luke] ogFd 24t
ATEe] FHHL Jon, 53] vd Edayr] 7w BdE
o Ak muelA $FF S ®ola Urt3] e o
g mdlEe dul mudl ojuAE FHLE SgHo, 9%
G dHeoldol A4 &8t e A7 ddh
2. 849 AT
23438 7€ AdNE ouAE ufdER Hdie (28 1) cixlg =a|ek tlof[efAl ofA[[4]
R, 49 20 5 Al WHERY dEd 7 &
dEo] 78 AeS Holi 3] 53, v Edxyn 4. vl B2y I o g Qg 53 a3t 2l
719k el s RdE2 A odd HAUSS TAHeE I 4.1 Ak Evdl A 2Yl
A ke BABAE dgste] By Aoz usde o Aol 283 dutmvel 53 AP ZadE B
nAE Hddd. 2y dFEe] Hd Edayn 7R 2l de vl Edazy 7)eke] HAT mddojth. HAT R
T2 i mdl ojuHE FALE FFHe|, gy 4% A ofdldst Ax oJRds Ads 94 3 JHE &34
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Z, ovl A4 Al wAZ THRCH5).
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At mE el g 2} e B
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(o2}
B
st
e H

¥ = rlo
o Jm

(22l 2) HAT =2t 2=x[5]

4.2 v|x) =A
2 dTeE gdt Eul

5. A3
5.1 A% 34

2 AT A Ate vl Edxxw HE o5 g 53
Z&ds mde Python 3.83 PyTorch 1.13.1 7oA
NVIDIA A100 (80GB)+2& &-&3 Fd= At Mz A7+ 2
2 AAs5on, o8 BE dtoly derEE 7|E HAT B
A3 A g g ghs AREskth tAE Zek HolH
M 195,6227¢& &g3te] 71€9 HAT Rdg nAz4 34
om, At Ko A AFTE e FE JuIFY o

[SIE=1
T 37t AxzE PSNREF g2 &

B 5.0009& #8350k
24 §ADE et

o ) % SSIM(

5.2 #Z 9594 velgAl
BoAFde Aotnde Ay AF5S g8 28 33 2ol

#9947z 9 dxd 7z

o

(T8 3) 25 o/2H4 to[E{Al ofA|

5.2 A% 7
Z 18 A9 = ojulA dolgARe A 5w 7
HAT w3 2 d7old Atsts oA zeet dojy
2 o 249 4 Edsx o g 53
43 mde) 72 g4 2A4E 45L ndd ®
Aot o] PSNR 7]# 40.8295, SSIM 7]# 0.9719%,
2d i8] ¢F 8.5%(PSNR), 0.9%(SSIM) -3+ A5<S

o

T

Al

IS

:[L

o
<]
[¢)
=
L.
5]
A

EER)

>

(1) Mgt Ms ujn

7]1& HAT 2d Ak 2

PSNR 37.6470 40.8295

SSIM 0.9628 0.9719
6. 248 2 F5d4

B odye Ads 4 A" EY FES A8 254
AL oz diolHE FFetaa, 71E duk Budl &
3 za|As RAMHAT)S KISTIY) g =zt do]gAl
o wAl 2Agg vl Edxxe 7Rk o5y d 53 %3
Aa 5dg Aesidon, 71E HAT 2d v $-538 %3
3k Aee BAh olyd Ay At Rdo] tYet 9n
B dolEel aRdoR AEd F &S A, Ade
F OA" EY FEd 7198 5 des BolEh A u
oA Azt o7 FE dojgle] the Aijo|tt. ul)
A FF ohde A 84 G4 diojEe] £ AT AdRd
& A&t A5 FF 4T AHolth
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Using personas to study the appropriateness of
Al literature reviewers
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Improving 3D Gaussian Splatting for Blurred
Image Reconstruction
Yinan Yuan', Inwhee Joe?
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£ d7E 3D AW AFAY AR F S -‘Hﬁéﬁ 3D 7}t 2Z WY BDGS) S &4k W
e At PD} 3DGSe= ¢ A FHAZ FEwL gdov, &4 ovwA Bt W A7 F
a4g A F 2}2111, B2 ¥ W7 Bestvs @AV stk o] & ey dd, B AT E
2% ZAwe By gEorRE WG /A BEE Hddte BHE Mg 23 MLPE A
&3te] 3D H’—AIO}EI % t—% zAFozN FHol BE nddsta, g &4 ek H A3
Aeks Fa 1EA 3D BE AT o] WL Deblur-NeRF dlo]H Aol A 484 %S BATt
1L A& Fgo] vrol AH dolHEzR &3l FHol rFd
H 3D AFA Bok: A4 WA A=(NERF)$}F 3D 7} ), 3D 7b-AIQE Bxe] FRA JEE A db TR
S At ~Z Y (BDGS) 2L AR 7| $How A 3 gy sty FES Awdd. B Adye 23 By
A wAsdch. NERFE 2Ede 3D AW A4S 7Hs sk Fhilgt 4 BYge F A Fo BY 88 A
A AR, AN BRA 21 FH Aoz s g5ty 98 MLPE @839, 3D 7}9-AI¢h ¥ 91X
AFdE =gyt ol wa] 3DGSE HTES 7H-AI¢H 3, 2AYYE 8A4E TR uEHY 3D AFA
TEXE pd@oEa =2 AL 2849 sid ol & 7FssHAl gtttk o] WS MLPE &3 shvleke] 913
of et Z AAAE ATAY, B Ao B ok 3d AeE Azl met Wikste] Fhdle FAYS
Y &3t veEY 4 Ak B A3E 3DGS 7FS-Ale AlEdoldsta, sgdE 2AS AR WEE ovAE
E¥ FEAE v 2Ae 59 &% 2w, 3 AdFoRA wRe BEds A A
2% 949 delH 2R E uFEA 3D AFEe EAdstE
g Albgitt o] W 3D A7 EokellA tl && 22 9% &4 I+ A4
ZHola AFHE F Y= 2L AAE Ao}, Pearson Loss¢} =% Pearson Loss& E¢isto] Z o]
el Helx dudy 24 duHdS HHskPon, Score
2. Bz Distillation Sampling(SDS) £4& %&] »o]= iy}
2.1 B¢ olnx s A2 FHE AFste] mde] o AAdxga mjiee of
B o] A= 3D ATA Aol Ea Ha2 g HAE 448 & J&=E 3tk Alpha Blending Depth
o= a3ty 9 = FAMEZMLP)Y chersk =2 loss& H33 FHolAx= Agg zlo] fe AAste
FrE ATF 2de ARSAG & Aol waw, 19T
3D ATA AdelA B ovAE WA Fd &
A ouiAEsE 2gde Byel ARAYL & & 9 3 ==Y AA
th.[1] MLP: A Awe] 744 71 EAe gej=z, Fx7} o AdE olu A7 MREAQ &4 g AP E AN F
Zata FEy Fdo]l folaty nAd BAS A= E AR om A= Ffete =AE s 2"AE #
0 oHolyt 4% g melth MLPE v pxe wdg g FE 5 Adn olF AAsy] s 228 A Floater
B3} g8 B Baw dus wAE ¥4 & Qe PruninglEhs A1 vive] Aedn.[2] o) v A
olv)z 2] Aot 7FSAer Bxe] BEA HE zA| ZhAIRE EIEZE oju A FAd V]ojste AxE W7t
2938 939 sl wa, MLPE Augdoz dolg 2 o], Fa%7t W ThAIE ZJIEE A ASIe] mEle)
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B89 Ass AT B dFdAE A shedE % 1A B upel ol A WA E2 dE 4 o
Zlo] 24 2l BoostingMonocularDepth&[3] &-83}¢] mlxe)a, UwA 9 3DGS, NeRF, DeBlur-NeRF %
b X4 Zlo]l W AAdstal, The-AI FERREE A oA A At f& o s AuE A olm Aot -
® Zo] f¥e] FAFE o A# AFE Aststdch g AA siegt 49 59, AA 24 57, 349
158 &8l =AY 2 22 EAE ¥AT 5 gt 9y Fhle FA¢ 5%, F4" 24 sde] x3E v RE
Y HAHo M= &y Buld Zo] Wy =F Foj& Zlo] o] dolE Aol A A4 574 FHs dAAste] AES F
We ety B wEke] mE RE IR X9 getaitt. o] oAl AWl Ul AR HdEgks A%E A
A 7 Z 719E e Mt $EXE 44 ¥ &t on, & 1A B + Ko, & d+= & &9
gtt}. Score Distillation Sampling 7| <& E3 A4 =24 o] /] PSNR, SSIM, LPIPS A Zol|A 3DGS, NeRF,
o] J2& Ftulal B2 AAF T, o83 FoA Fgd= Deblur-NeRFE.t} -3 A& Wt}
A9 JFS 74]*}"6}&1 A3 2L AAZE 33 o)y
¢ ZEr2Y A7 VEs SFRFoEA, B Ay 29 4. A&
A g A aF /\P‘%}—% oA B3 om A 9 B AR A= 7FAQ 22y /WS suto g 3§
FHE FA, Bl g847 AT5E FIANE F o tEdg 74 Bl SV-DRGSE Agtatgirt. o
ATt He T3 g4 FeAAE nEFEHY tEydd 360%

geghul olm A E AT 4 Ark. MLP9 thekgh &4
3. 43 e AFTFoEAN F AN ol A E AA A
3.1 dlo]g Al A3t th. Deblur-NeRF dlolElAlS 283 238 Azl

Ao A A-g® Deblur-NeRF[1] d®olglAle 7hvla}
€29 B9 27 Zest 23® AA olH A FA
olm A& E3ali gt o] HolEHAL ZF AWwE Aw
e Aol #9de na s RGB olujA AEES AF
atm, zk RGB o]m| Ao W&t A4d zo] Hah 7hvl
g WM sE S AE )

3.2 2434
B Ao Deblur-NeRF  do]H Al S

1
SV-DRGS  w#37  3DGS[4], NeRF[5],
Deblur-NeRF ®W}¥ & v)m E23549 T}

--

S
T

Aoz

Al

(2l 1) (82 M7 olo|x| A4
(1) (2™ Zot Hlu_)

Real Real Synthetic | Synthetic
Motion Defocus Motion Defocus

Model Blur Blur Blur Blur
PSNR|SSIM| | PSNRISSIM| | PSNRISSIM| | PSNRISSM|

LPIPS LPIPS LPIPS LPIPS
21.874 10.644 | 21.444 10.620 | 22.404 10.622 | 24.626 1 0.736 |

SDGS 0.374 0.356 0.324 0.232
23.48810.702 | 23.156 1 0.678 | 24.270 1 0.694 | 25.806 1 0.778 |

NeRF 0.330 0.330 0.336 0.228
25.902 10.788 | 27.286 1 0.794 | 28.406 1 0.856 | 28.346 1 0.856 |

Deblur-NeRF 0.234 0.222 0.236 0.118
O 27.44810.822 | 28.070 | 0.850 | 28.22410.860 | 28.346 | 0.896 |

urs 0.112 0.126 0.110