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Research on Hybrid Decoding of LDPC Codes Based on QUBO

Modeling and Quantum Annealing

ZHANG Yutong
(Sichuan University, Chengdu, Sichuan 610065, China)

Abstract: Low-Density Parity-Check (LDPC) codes, as a class of high-efficiency error-correcting
codes with sparse parity-check matrices, have demonstrated enormous potential in the field of
communications since their rediscovery, and have become a core coding scheme especially in the
fifth-generation (5G) wireless communication systems. To address the decoding problem of LDPC
codes in complex channel environments, this paper proposes an innovative quantum-classical hybrid
decoding architecture. By transforming the decoding problem into a Quadratic Unconstrained Binary
Optimization (QUBO) problem, the architecture leverages the parallel processing capability of
coherent optical quantum computers to accelerate the iterative decoding process. The research focuses
on two typical scenarios specified in the 5G standard: the high-throughput scenario (dominated by BG1
with long code length and high code rate) and the low-complexity scenario (dominated by BG2 with
short code length and low code rate). Through establishing a rigorous mathematical model, a hybrid
decoder based on quantum annealing and the belief propagation algorithm is designed in this paper,
and the Bayesian optimization method is adopted to adaptively adjust key parameters such as the
maximum number of iterations and damping factor. This research provides an important theoretical
foundation and practical scheme for the practical application of quantum computing in the field of
communications.

Keywords: LDPC codes; Quantum-classical hybrid decoding; QUBO problem; Belief propagation

algorithm; Quantum annealing
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"AI Poet" in the Classroom: A Study on the Creative Teaching Model
of Poetry in Primary and Secondary Schools Empowered by

Technology

DANG Yuru

(Yulin University, Yulin, Shanxi 719000, China)

Abstract: Currently, poetry teaching in primary and secondary schools faces problems such as rigid
teaching models, single teaching methods, and students' lack of emotional experience. To effectively
address this dilemma, this study proposes a creative teaching model integrated with generative artificial
intelligence (Al) technology. With "AlI Poet" as an intelligent auxiliary tool, the core of this model lies
in using natural language processing, virtual reality and other technologies to reconstruct the teaching
process of "experience-interaction-creation” through approaches such as situational creation, virtual
dialogue, intelligent analysis and poetic extension. Combined with the teaching practice case
of Sending Yuan Er to Anxi, the study elaborates on the implementation methods and effects of this
model. The results show that this model can effectively stimulate students' interest in poetry learning,
promote the development of their innovative thinking and aesthetic ability, and drive the transformation
of teaching objectives from knowledge transmission to core literacy cultivation. It provides a
referential paradigm for the reform and innovation of poetry teaching in primary and secondary
schools.

Keywords: Al poet; Poetry in primary and secondary schools; Creative teaching; Sending Yuan Er to

Anxi
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A Comparative Study on the Language Aesthetics of AI Synthetic

Streamers and Real Streamers

LI Binhui
(Jilin University of Arts, Changchun, Jilin 130000, China)

Abstract: With the rapid iteration of "smart media" technology, Al synthetic anchors have widely
emerged in scenarios such as news broadcasts, variety shows, and e-commerce live streaming, and they
are reshaping the traditional landscape of broadcasting and hosting. Compared with previous studies on
technical routes and industrial impacts, the analysis of the differences in "language aesthetics" between
Al-generated live-streamers and real live-streamers remains limited. After systematically reviewing
relevant literature, this paper introduces theories such as embodied communication, media affordance,
and the aesthetics of audible language to conduct a comparative analysis of Al synthetic anchors and
real anchors in terms of voice form, language style, emotional expression, and value implications,
revealing the advantages of Al synthetic anchors in controllability, efficiency, and standardization. And
there are deficiencies in terms of breath rhythm, emotional texture and cultural connotation. In the
future practice of news dissemination, a "human-machine collaboration" pattern of anchors may
emerge. Ai-synthesized anchors will undertake structured and regular information broadcasting, while
real anchors will maintain the high ground of language aesthetics through their presence and individual
style.

Keywords: Al synthetic streamer; Real live-streamer; Language aesthetics; Embodied communication;

Broadcasting and hosting
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From Linear to Networked: The Paradigm Revolution and Industrial
Reconstruction of Documentary Interactive Communication in the

Era of Digital Intelligence

AN Ruiyan
(Jilin University of Arts, Changchun, Jilin 130000, China)

Abstract: In the era of digital intelligence, the deep integration of digital technologies and artificial
intelligence has reconstructed the media ecosystem, leading to a profound transformation in
documentary communication modes from linear, one-way transmission to networked, bidirectional
interactive communication. Based on the theoretical framework of interactive communication and
incorporating typical domestic and international cases as well as industry practices, this paper
systematically explores the internal mechanisms, technological support, and practical pathways of
documentary interactive communication. The study finds that interactive documentaries achieve a
dynamic balance among "communicators-content-users" through nonlinear narrative structures,
multimodal interactive interfaces, and user-participatory creation. However, they face challenges such
as technological adaptability, content ethics, and commercial sustainability. The research proposes a
"technology-content-user" three-dimensional collaborative strategy to provide theoretical support and
practical references for the digital transformation of the documentary industry.

Keywords: Era of digital intelligence; Documentary; Interactive communication; Industrial

reconstruction
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Paradigm Shift in Banking Compliance Governance Driven by

Artificial Intelligence

WANG Chenye', ZHI Pei'”, YU Yilian?, ZHOU Xiqing?, DING Xuan**

(1. School of Fashion Management, Beijing Institute of Fashion Technology, Chaoyang, Beijing 110105,
China; 2. School of Business, Jiangxi Institute of Fashion Technology, Nanchang, Jiangxi 330201,
China; 3. School of Law, Fuyang Normal University, Fuyang, Anhui 236000, China)

Abstract: With the deep integration of technologies such as generative artificial intelligence,
compliance governance in the banking sector is facing fundamental challenges arising from
"algorithmic black boxes," model hallucinations, and data ethics. Based on representative practices in
the global banking industry from 2024 to 2025, this study systematically analyzes the paradigm shift in
Al-driven compliance governance—from "passive response" to "active embedding," and from "tool
application” to "operating system-level capabilities." The analysis indicates that leading institutions are
transforming compliance into a core competitive advantage by constructing automated governance
frameworks covering the entire lifecycle, advocating for the ethical principle of "building trust through
design," and promoting collaborative innovation within "regulatory sandboxes." The research suggests
that the future competitiveness of the banking industry will depend not only on the diversity of
technological applications but also on whether governance systems can internalize ethical constraints
as technical foundations, thereby establishing a dynamic balance between innovation and stability.

Keywords: Al governance; Banking compliance; Model risk management; Full lifecycle governance;

Ethical alignment; Regulatory technology (RegTech)
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Technological Innovation and Practical Progress in Mine Ecological

Restoration from the Perspective of AI and Big Data Empowerment

LU Xiangfu, AN Jiashu, LI Jinluo, FENG Shujia
(Shangqiu Normal University, Shangqiu, Henan 476000, China)

Abstract: With the continuous intensification of mineral resource development in China, ecological
issues in mining areas have become increasingly prominent. Traditional ecological restoration
technologies exhibit significant limitations in restoration efficiency, monitoring methods, and
intelligent decision-making. In recent years, the rapid development of artificial intelligence (AI) and
big data technologies has introduced new technical pathways and governance models for mine
ecological restoration. From the perspective of Al and big data empowerment, this paper systematically
reviews the current research background, mainstream methods, and typical challenges in mine
ecological restoration. It focuses on summarizing the latest application advancements of Al and big
data in ecological damage identification, dynamic monitoring, restoration effect evaluation, and
intelligent decision support. The study reveals that deep learning algorithms based on remote sensing
imagery, damage identification systems driven by knowledge graphs, and comprehensive restoration
supervision systems built on big data platforms have been successfully implemented in multiple mine
restoration cases. The paper also analyzes current technical challenges in data standardization, model
interpretability, and cross-regional adaptability, proposing future efforts should focus on multi-source
heterogeneous data integration, construction of industry-specific intelligent models, and coordinated
policy-technology advancement to achieve digital, intelligent, and refined transformation in mine
ecological restoration. This research provides technical support and theoretical references for green
mining development and ecological civilization construction.

Keywords: Artificial intelligence; Big data; Mine ecological restoration; Remote sensing monitoring;
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National Cultural Digitization Strategy: Connotation, Practice and

Prospect

ZHANG Kaibo
(Asia Academy of Business, Hong Kong 999077, China)

Abstract: Culture is the soul of a nation. Amid the rapid advance of information technology, a global
tide of digitization has swept across every field, making the deep convergence of culture and digital
technology an historical inevitability. With keen foresight, the CPC Central Committee and the State
Council have taken the major strategic decision to launch the National Cultural Digitization Initiative,
charting a clear course for the high-quality development of China's cultural sector and cultural
industries. This paper probes the connotation and significance of the National Cultural Digitization
Strategy, reviews the policy measures adopted by the central and local governments and their
implementation, sums up current achievements and challenges, and looks ahead to future trends. It
aims to provide useful reference for fully implementing the National Cultural Digitization Initiative and
for accelerating the digital transformation of cultural industries and the building of a culturally strong
country.

Keywords: National cultural digitization strategy; Culturally strong country; Digital transformation;

Cultural industries; Public cultural services
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