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RIBEAATERNBATIEE, LLTE3 International Journal of Cognitive Informatics and Natural Intelligencefy7743:

LEZRESHRAR ZATIZZRETIANEEES BRAERNIRFRGEN. RRORBRRERBLERARSH AXiIANTE
(A, 23, I, JRE) ORFERELSS, AEATERRGNTFL. AERASEEEE:

« IHEESHE: EHARLETENTEER,
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o EESHEEAR: VB, HEANMNE. ESiRM%.

« HBFISMAEN: HESIAREEXNE L.

« BABRSATESRNRS . REEMEESTREENDE.

* HNBAFSAMZE: FREEEHEAEBATENERRS.

LIFEBER ZTIVERE T B ERMRNAAAR. $E, TRNRSERFRE, SR ATEE. IR, HEmn
P, EEPNTANERIRMNENELAL,
3R R
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RIEATFRIERNBIE S, ZEERTI (International Journal of Cognitive Informatics and Natural Intelligence) #£i+8
MEE, ATSREMENES XBIERUT, REEEEUESMIERH Ak,

L ERRIRER:

-

. 2024 Journal Impact Factor (JIF): 1.000000

BX: EREAAENET, BEHERRTERERRNNEEIOTYEHEI AN TR, ZER1.0, RPEENAEXEESItENF
HSREIIB1IR.

N

. JIF Quartile: Q4

B EZETIEEESEREY (kihk “COMPUTER SCIENCE, ARTIFICIAL INTELLIGENCE”) M, ZREMEFHIZFANSEK. Qi4ET
HEME THS I T EF R ETINE25%.
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. 2024 Journal Citation Indicator (JCI): 0.100000
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£

. JCI Quartile: Q4
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7. Eigenfactor Score: 0 5 Normalized Eigenfactor: 0.018190

B SAFSSEERTIEEAS I XMEPNEERMD, FET5IARERTINNE (MESEMAETS AaRBERNE). 13—
TR FETFEEELR, RELOARFEMTINTIORT. EFOXMMEYRIE.
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new research areas known as cognitive informatics and natural intelligence. The International Journal of Cognitive Informatics and Natural... Show More
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Neural Network-Assisted Optimization Strategy for Animation Color and Light and Shadow Effects

Liu, Liangchao; Song, Jianpin; ional Journal of Cogniti -2025

This article explores the optimization of color and lighting effects in animation design and proposes a neural network-based strategy. Traditional

methods often suffer from inefficiency and subpar results in color matching and light-shadow processing. To address this, a deep learning model was
il ing color space c ion, color transfer, and detail enhancement technigues to optimize animation visuals. During the

experiments, 50 coler enhancement tests were conducted on the same base image te compare the proposed system with traditional approaches in

i new@m significantly improves processing speed while delivering superior image clarity, riche--

[ Boaisa)

A Novel Semi-Supervised Learning Method Based on Broad Networks and Self-Paced Learning

Wan, Zhonglin; Li, Hongyan; ional Journal of Cognitive ics and igence -2025

large volumes of unlabeled data. However, SSL often presents limitations such as high ¢ ional complexity and noise sensitivity. This study
introduced a semi-supervised learning method that integrates broad learning systems wi self-paced learning strategy. The method employed
broad networks as the base model to reduce computational cost through efficient feature expansion, while self-paced learning dynamically assigned
weights te samples based on their difficulty, enhancing robustness against noise. Experiments on multiple benchmark data sets showed that the---

The acquisition of labeled data is costly in the era of big data. Semi-supervised learning @ér@sses(his by integrating limited labeled data with

(¢} B xrixyy B gwEs ok UE
Quantitative A of Machi ated English T lati
Weiwei Liu; International Journal of Cognitive ics and igence - 2025 - el

In the foreseeable future, machine English translation evaluation will evolve across multiple dimensions. Current mainstream methods extract
subword-level semantic representations from system outputs and references using pre-trained models, concatenate them post-pooling, and feed
them to feedforward networks for quality prediction. However, this approach neglects deep word-word and sentence-sentence interactions. This
study proposes deep differential feature interaction (DDFI), a novel evaluation method that explicitly models cross-system differences within a shared
semantic space. DDF! first captures interactions via attention mechanisms, then amplifies these differences to generate deep differential interaction---

B ke B SHES: A @

The Impact of Artificial -Based
With Special Needs

Wang, Junzhen; Interational Journal of Cognitive Informaties and Natural Intelligence - 2025

d Learning Sy on the Cognitive Ability Enhancement of Children

This study explores the impact of artificial intelligence (Al)-based personalized learning systems on the cognitive development of children with
special needs in China. Through a 12-month longitudinal experiment involving 360 participants, the research demonstrates significant improvements
in attention, memory, and problem-solving skills compared to traditional methods. The Al system, integrating multimodal data and adaptive
algorithms, induced neuroplastic changes in key brain regions, with effects varying by disorder type (e.g., attention deficit hyperactivity disorder,
autistic spectrum disorders). Results revealed a dose-response relationship between system usage and cognitive gains, highlighting optimal trainin--

O Fn B xR B SuEx & kR

Enhanced TODIM Approach for Quality Evaluation of University Culture Construction With Z-Number

Zhang, Dan; ional Journal of Cogr ics and Natural -2025 - elsevier

This assessment of university cultural development examines the ecosystem where institutional values transform into educational practice. The
evaluation considers how traditional heritage integrates with contemporary vision and whether global perspectives enhance local identity. The
evaluation of university cultural development constitutes a quintessential multi-attribute decision-making (MADM) challenge. Contemporary

research has ly integrated mett ies such as the TODIM approach and entropy to address such complex assessments and employs Z-
numbers as a robust mechanism for representing vague and partially reliable information. The Z-number TODIM framework is constructed and- -
B sk BHES @

Exploration on the Application of Computer Graphics Processing Technology in Color Management and Visual
Communication Optimization of Graphic Design
Wang, Ying; International Journal of Cognitive Informatics and Natural Intelligence - 2025 - elsevier

In this study, the author addresses cross-device color inconsistency and low visual communication efficiency in graphic design. She investigates the
application of computer graphics processing in color management and visual optimization. The approach includes (a) establishing an International
Color Consortium-based color management workflow for device calibration and color space conversion, (b) enhancing image details using Contrast
Limited Adaptive Histogram Equalization, (c) leveraging a convolutional neural network to analyze eye-tracking data and optimize layout
dynamically, and (d) validating results via A/B testing. Findings show that average color difference AE was reduced to 1.09, task completion time--

B @Ry B GuER kR

Adaptive Pseudo-Haptic Feedback in Virtual Reality:
Wan, Fu Cheng; Teng, Jian; International Journal of Cognitive Informatics and Natural Intelligence - 2025 - elsevier

This research examines how brain-computer interfaces (BCI) can be combined with pseudo-haptic feedback mechanisms to create more responsive
and adaptive virtual reality experiences. Using a portable electroencephalography-based system, the authors constructed a hierarchical control
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The Potential of Generati---

that power tools such as the chatbot ChatGPT (see ‘ChatGPT? Maybe
next year’ ). By treating protein sequences like documents comprising.
polypeptide ‘words’ , these algorithms can discern the patterns that
underlie the architectural playbook of real-world proteins. “They
really learn the hidden grammar,” says Noelia Ferruz, a protein
biochemist at the Molecular Biology Institute of Barcelona, Spain. In
2022, her team developed an algorithm called ProtGPT2 that
consistently comes up with synthetic proteins that fold stably when
produced in the laberatory. Another tool co-developed by Ferruz,
called ZymCTRL, draws on sequence and functional data to design
members of naturally occurring enzyme families.

Sequence-based approaches can build on and adapt existing protein
features to form new frameworks, but they’ re less effective for the
bespoke design of structural elements or features, such as the ability to
bind specific targets in a predictable fashion. ‘Structure based
approaches are better for this, and 2023 saw notable progress in this
type of protein-design algorithm, too. Some of the most sophisticated
ofthese use ‘diffusion’ models, which also underlie image-
generating tools such as DALL-E. These algorithms are initially trained
to remove computer-generated noise from large numbers of real
structures; by learning to discriminate realistic structural elements
from noise, they gain the ability to form biclogically plausible, user-
defined structures.
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Figure 2.
Dyramic performance of
different reaching liws

according to the following formula:
p

w(k) = —(ch)~" [eAxik) — extky + & Tla(kl sgniextin] an

Compared with the conventional discrete reaching law whose switching region is a
band and steady state is an oscillation in the neighborhood ofrhrmgm(Gan 1998), the
merit of variable rate reaching law is that the switching region is a sector and the
stability at the origin can be expected. However, the variable rate reaching law has s

use pl crussing the ng is in proportion
1o the valve of [lxikyll;, -l the value of uxmll. is very large, the crossing amplitude of
the system trajectory 0. Therefore, the systent's performance may
be very bad at the uuL\d as shown in Fq;\.ln' 2(b).

Proposed control strategy
Amnbnp( to the studies above, we find that if we combine the comventional reaching
Law (4) with the variable rate reaching law (10), we can reject their shortcomings and
carry on their merits, as shown in Figure 2ic).

50, & combined control sanlny comes mw- bma using the exponential rate
renching law in the reaching ph using the
s mbils £ale reaching: v i the back ploe uf the aiking s mid fa e shalys
state mode. The switching point of the control kws (9) and {11) can be determined
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Results
Characterization of Biomass-derived Carbon Nanomaterials

* Presentation of data on the physical and chemical properties of the synthesized
materials.
* Comparison with theoretical predictions and existing literature.

Sensor Performance

* Results of sensor performance tests, including response time, sensitivity, and
selectivity.
« Data on the stability and reproducibility of the sensors.

Discussion

* Interpretation of the results in the context of the research objectives.
* Comparison with other carbon nanomaterial-based sensors.

« Potential applications and implications of the findings.

* Limitations of the study and suggestions for future research.

Conclusion

* Summary of the main findings and their significance.

* Implications for the development of biomass-derived carbon nanomaterials in sensor
technology.

* Recommendations for further research and development.
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carbon nanomaterials in sensor applications.

Introduction

Background on biomass-derived carbon nanomaterials.

Importance of sensors in various fields and the role of carbon nanomaterials.
Current challenges and limitations in sensor technology.

Thesis statement and research objectives.

Literature Review

« Overview of biomass-derived carbon nanomaterials.
- Comparison with other carbon fals (e.g., graphene, carbon nanotubes).
« Recent advancements in sensor technology using carbon nanomaterials.

« Gaps in the current knowledge and the need for further research.

Materials and Methods

Synthesis of Bi derived Carbon ial

« Description of the biomass sources and the synthesis process.
« Characterization techniques used to confirm the structure and properties of the
synthesized materials.

Sensor Fabrication

« Detailed procedures for fabricating sensors using biomass-derived carbon
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Abstract

o Briefsummary of the research objectives and findings related to biomass-derived
carbon nanomaterials in sensor applications.

Introduction

Background on biomass-derived carbon nanomaterials.
Importance of sensors in various fields and the role of carbon nanomaterials.
Current challenges and limitations in sensor technology.

Thesis statement and research objectives.

Literature Review

« Overview of biomass-derived carbon nanomaterials
« Comparison with other carbon nanomaterials (e.g. graphene, carbon nanotubes)
« Recent aduancements in sensor technology using carbon nanematerials.

« Gapsin the current knowledge and the need for further research.

Materials and Methods
Synthesis of Biomass-derived Carbon Nanomaterials
« Description of the biomass sources and the synthesis process.

« Characterization techniques used to confirm the structure and properties of the
synthesized materials.
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Large language models (LLMs) have been developing fast in recent years. These models are
able to understand and generate human-like text and have been applied in various areas,
such as text generation, translation, and question answering. While they are very effective,

Large language models (LLMs) have experienced rapid development in recent years. These
models are capable of ing and generating h like text, and have been
applied to a variety of tasks such as text generation, translation, and question answering.

there are still some challenges that need to be addressed. One problem is the high
computational cost, which makes it difficult for smaller organizations to use these models.
Another issue is the bias that sometimes appears in the output. As a result, researchers are
looking for ways to make LLMs more efficient and fair.Another important topic in LLM
development is improving their ability to generalize across different tasks and languages.
Current LLMs are mostly trained on data from a limited number of languages, which might
lead to poor performance in low-resource languages. Researchers are trying to address this
issue by incorporating more diverse datasets and training strategies. Besides, another focus
is on improving the interpretability of these models. LLMs are often seenas “black boxes,”
meaning that their internal decision-making processes are not fully understood. This lack of
transparency makes it hard to trust the results, especially in critical areas like healthcare o
law. To solve this, some methods have been proposed to make LLMs' decisions more
explainable, such as attention mechanisms or model-agnostic approaches.

Despite their impressive effectiveness, significant challenges remain. One major concern is
the high computational cost associated with LLMs, which poses barriers for smaller
organizations seeking to utilize these models. Another critical issue is the presence of bias in
model outputs. Consequently, ongoing research aims to enhance both the efficiency and
fairness of LLMs.

An additional important direction in LLM development isimproving their generalization
across different tasks and languages. Currently, most LLMs are trained predominantly on
data from a limited set of languages, potentially resulting in suboptimal performance for
low-resource languages. Researchers are working to address this limitation by incorporating
more diverse datasets and training strategies.

Furthermore, enhancing the interpretability of LLMs remains a key focus. Due to their
complex architectures, LLMs are often considered “black boxes,” with their internal
decision-making processes not fully This lack of y undermines trust
in their results, particularly in critical domains such as healthcare and law. To address this
issue, various methods have been proposed to make LLM decision processes more
explainable, including attention mechanisms and model-agnostic approaches.
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Largelang fam LLMs) have been developing fast in recent years. These models are
abletoure________ g¢nerate human-like text and have been applied in various areas,
such as text generation, translation, and question answering. While they are very effective,
there are still some challenges that need to be addressed. One problem is the high
computational cost, which makes it difficult for smaller organizations to use these models.
Another issue is the bias that sometimes appears in the output. As a result, researchers are
looking for ways to make LLMs more efficient and fair Another important topic in LLM
development is improving their ability to generalize across different tasks and languages.
Current LLMs are mostly trained on data from a limited number of languages, which might
lead to poor performance in low-resource languages. Researchers are trying to address this
issue by incorporating more diverse datasets and training strategies. Besides, another focus
is on improving the interpretability of these models. LLMs are often seen as “black boxes,”
meaning that their internal decision-making processes are not fully understood. This lack of
transparency makes it hard to trust the results, especially in critical areas like healthcare or
law. To solve this, some methods have been proposed to make LLMs' decisions more
explainable, such as attention r model-ag;
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The rapid evolution of large language models (LLMs) has been a significant development in
the field of artificial intelligence. These sophisticated models are designed to comprehend
and produce text that closely resembles human-written content, offering a wide range of
applications. They have become integral in text generation, where they can create coherent
and appropriate passages, in ion, bridging the gap between different
languages with impressive accuracy, and in question answering, providing insightful
responses to complex inquirie:
Despite their remarkable capabilities, LLMs face several challenges that must be surmounted
to ensure their widespread adoption and effectiveness. A primary concern is the substantial
computational resources required to train and run these models, which can be prohibitive
for smaller entities with limited budgets. This high cost barrier can hinder innovation and
limit the accessibility of LLMs to a broader audience.

Another critical issue is the potential for bias in the model's output. LLMs are trained on vast
datasets that may contain inherent biases, which can inadvertently be amplified in the
generated text. This can lead to unfair representations and ion of ypes,
which is particularly problematic in sensitive domains.

To address these challenges, researchers are actively exploring ways to enhance the
efficiency of LLMs, making them more accessible and less resource-intensive. This includes
developi i that require less cor i power while maintainil

performance, as well as implementing techniques to mitigate bias and promote fairness in
the model's output.

In addition to these efforts, there is a growing focus on enhancing the generalizability of
LLMs across a diverse array of tasks and languages. Many current models are trained
predominantly on data from a few high-resource languages, which can result in suboptimal
performance when applied to low-resource languages. To counter this, researchers are
incorporating more diverse datasets into the training process and employing advanced
training strategies to improve the models' adaptability and performance across different
linguistic contexts.

Furthermore, improving the interpretability of LLMs s a crucial area of research. These
models are often likened to "black boxes" due to the opacity of their decision-making
processes, which can make it difficult to understand and trust their outputs, especially in
high-stakes sectors such as healthcare and law. To address this, various methods have been
proposed to increase the transparency of LLMs, such as attention mechanisms that highlight
the model's focus on specific input elements or model-agnostic approaches that provide a
broader understanding of the model's reasoning.

In summary, the development of large language models is a complex and multifaceted
endeavor. As researchers continue to push the boundaries of what these models can
achieve, they must al pple with the f ional cost, bias,
generalizability, and interpretability. By addressing these issues, the potential of LLMs to
revolutionize various industries and improve our interactions with technology can be fully
realized.
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