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Exploration and research on school enterprise joint training teaching
mode of software engineering major

XIE Wenjun, ZHANG Gaofeng, XU Benzhu, XUE Feng
(School of Software  Hefei University of Technology . Hefei 230009, China)

Abstract: In response to the problems of inaccurate demand matching. low efficiency of school enterprise

collaboration. and insufficient student initiative in the practical teaching of school enterprise cooperation, the

School of Software at Hefei University of Technology ha ovatively constructed a teaching model of “school

enterprise collal and " This model achieves synchronous updates of teaching

content and industry frontiers through pre training expert argumentation and program iteration , during training

supervision and dynamic adjustment, post training defense acceptance and multidimensional feedback , etc.,

promoting deep integration of school enterprise ion and ficantly enk

students’ engineering
practice ability. The practical results show that this system effectively shortens the job adaptation cyele of
graduates, improves enterprise satisfaction, and forms a valuable engineering education “Hefei University of
Technology Training Cooperation Paradigm” for promation.

Key words: integration between indusiry and education, practical teaching model , school enterprise collaboration ,

continuous improvement
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75. Wt i X -Exploration of Online and Offline Hybrid Enhanced Deep Teaching
Guided by Project and Knowledge Graph

Exploration of Online and Offline Hybrid Enhanced
Deep Teaching Guided by Project and Knowledge Graph

Min Hu*, Shuli Zheng, Zhengqiong Liu
School of Computer and Information, Hefei University of Technology, Hefei, China

*jsjxhumin@hfut.edu.cn

Abstract. Cultivating the college students’ability of high-level thinking and
solving complex problems are inseparable from in-depth teaching, and the
online and offline integrated teaching method based on online teaching plat-
forms can help achieve in-depth teaching. This paper takes the teaching of the
database system course as an example. In view of the characteristics of this
course, which has the characteristics of abstract concepts, many knowledge
points, and strong practicality, in order to help students form a chain knowledge
structure and build the overall knowledge system of the course, this paper relies
on engineering project oriented teaching to construct a database system
knowledge graph, and proposes an online and offline hybrid enhanced deep
teaching model guided by projects and knowledge graphs. The teaching model
is elab d from three di pre class teaching planning, in class teach-
ing implementation, and post class teaching consolidation.

Keywords: Online and Offline Hybrid Enhancement Deep teaching, Project
Guidance; Knowledge Graph, Database System.

1 Introduction

In recent years, the Chinese Ministry of Education has paid great attention to the qual-
ity of higher education teaching. proposing that the curriculum content, teaching im-
plementation process, and assessment criteria should have the characteristics of high-
levelness, innovativeness and challenge. The construction of courses with "two na-
tures and one degree" is inseparable from in-depth teaching and deep learning. The
research on key technologies such as big data, deep learning and knowledge graphs is
one of the main contents of the basic scientific research in education facing the era of
intelligent education [1]. Deep learning is conducive to cultivating learners' high-
order thinking abilities such as critical thinking, knowledge innovation and problem-
solving[2]. The occurrence of students' deep learning depends on teachers' in-depth
teaching. Deep teaching focuses on the profound exploration of the learning process
and pursues the development of teaching. The National Natural Science Foundation
of China has listed "Construction and Navigation Learning of Educational Knowledge
Graphs" as an important research content. Therefore, based on the in-depth teaching
theory, using knowledge graphs to construct curriculum resources and exploring the

© The Author(s) 2025
H. Kannan et al. (eds.), Proceedings of the 5th International Conference on Intemet, Education and Information
Technology (IEIT 2025), Atlantis Highlights in Social Sciences, Education and Humanities 40,
https://doi.org/10.2991/978-94-6463-803-5_21
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Abstract—To enhance students’ capabilities in computer systems, particularly in modern compiler design and
implementation, this paper proposes a compilation experiment scheme tailored towards compiler realization, This

scheme revolves around LLVM IR, including experiments of varying degrees of difficuty, ;pnmlug scross different
F
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plans are proposed.
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Abstract: University students” innovation and entmpreneurship is an important direction for curmnt higher cducation and a
necessity for building an innovative country and implementing the "science and education revitalization” strategy. In onler to guide
university students in innovation and entrepreneurship, 3 research study has proposed 3 universty studeni innovation and
entreprencusship model driven by social hot spot demands. This model is guided by social nesds and sime ta cubivate students”
innovation ability and entreprencurial spirit by selocting topics telated 1o social hot spot demands. The model explores how 1o
integmte social hot spot demands with wniversity students” innovation and entrepreneurship from the perspectives of project sources,
talent training models, and outoome transformation. Through practical case analysis and summary, this model has achieved positive
wults in cubtivating wniversity students” innovation and entieprencurship sbilities and promoting social development,

Keywords: social hot spot demands; imavation and entreprencurship: training model: project sources: outcome transformation

87. BWRX-HIMBERERTETRRABARFENRGEIASHRERERF

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved

TR T PR AR R R O 2 T SR
BREh K SRR . (R S RIS AR IR, R
Rl ABCE RN, (HFB TR

27 A R B 2 AR 2 R
AR L S TR R SRR Tl
AR B B R R SR, R 2R R K Eh

THRALES S R QUG O SO SR R (R R AR QP BGUEAT IR
%£02015 36 B) it ER T TR FAGFH 1 — GAFLETFNARRENLSRIBR
AL T N BRI TN, SEmEEN

PR AA B R R e A R L A R e

KA RO B 3 R — B P L AR
RO ARE dPA R 2R TR, R
Bl P AR (LA A ™ 22 ) pho AR R
LR Eoube ZRub IR E eI E G R R RPN
I S AR VY 2 P R e R R T
A, BRI Ll BB Gl B T o 03 A e
L RO TR AR, Jooh di B BT
EI S R o AR T 1 2 A A T 2
FRATRR TR R A A B B B AL 2

RAME] FLEURT HTAE, DIRESE

TER TRHECH Sl SR QI el B B R
—IUEANIAT 5. B Pl AR THA B 61l
A B sh P FE A 2l b O . R
[ TR RO TR T,
FFEAE— Rl 81, Wit T T PR i T 2230
3 T LR B BRRERY SR A BE ) T AR BA B
%0, 8 M ARGk T ARG e R R T
ZIFAEBE S QI GBS AT P E QR R
I LA e, R A LRI A o
(=) REHSRY

F TR ) T o A T BRI

B2 B LR HOE U (7 £ 154 U S22 BT A (20220d 1 15) £ 2R O ELZESUF RO B (MOOC) e .91 H (7 L3

5 Y (2020moscd07)

F— R A SAR(1079-) U TURG. BROEMLA 1L S B 1 BIIE A SROB, BRSO R T RS RS R TR,

5%

B HENRSE
202244 A 0 A ‘Computer Education 115

XERE: 1672-5913(2022)04-0115-05

HEFES: God2

FIMBZEERTETRABALEEHN

BHTASKEREHF

T OB REH AYN. B M. E 8. BHA
(SRIEXRFHIRSELFR, RB LR 23009)

##

B AR T A RRA ) KRS, T S DA R TR TS AT & e

#HF ik AT EA R BAGIKBT RS & eyt el b Ak, AARARS, WkiEf

& AR L SO R

KEW: T AL KRSFLTE; RELA

DO

512/ cnki jsjjy.2022.04.030

=2
i

3l

2017 5, Hi TRHeY BEE 7E TR Uil
MRS, TR 4 % A Y R TR
FF M. B TR AT E AR E S AA B
AT AA S, B A . X
dr, IR EGE. =R, BN, AT R
S, HICRUREGE RS S I, R,
T AR P Ot T R Sl R R A R
HeF BB T ERER

AT TR 2 O B R
. BT R T X R A R A
R, FREHAEANE. SRk
HORTI 77, PG SETREN A A THER
FRESh o (LR FH SN0 B TR
feth, SANFER SN Y, B T ISR
T AT SFERT . DK TRS 5
SRR A, TR SR T L
SRR BT TR M RRB RS, &
TTERBE 20 42 90 FRRMA K FIFiR, BF
19 AR SRR 25 1 PowerBuilder %5 ] X T ELi¥ BT
M, FHSGRILT VB, VC R AR & TR
KRR R R Y, GEA 2 R, —7
i, B TRELEA A LR, Bl TR

SRAMHT A (M40 UML . RationalRese ) EI4ft
BE TR (0 AuoRunner ) 54 F5 THNE
i B IRR R R Y B, B EG
AR R BIS P HIT AT, SRR T
Java,C¥ SRR THM R IRER AR .
2010 4 LR, BREFHLIE I kA, L
A 0T R B BT 4 TR AT TR A
R N, RIEJLE, HRS AT RE AR
LA T RIEA, AR A DR Sk
PR BRI R Y, BLRETR
Visual Studio Code. IDEA ., Git/SVN {XRSTHE#K
I BRGE I B E E  A B T A
Sy SR, PR (L TR R
B TR, RER . B
FishtE, RAMLH,

SRR R LA, TR
T4 TEEAMME R B E B, (8R4
T AR L A R B BT T
BRI . R T, RS
BB RE A M, IEREIT AT &R ELR
U AR T A R ST LA e
HEF, A0 ERA T IER A ROT R A,
FRIFRITARCR, EBIEEL S SR
SRR, RS, 48

EETR: 2019 588 FodF HPHE (2019xcd007 )
F—ERMN: BF, ¥, AR, ALFOARLARFR, AMRH N, REMBRA, shilci@hfiurcdu.cna

hitp:/fwww.enki.net

66



5

SR SRS

88. H{ I E N 2020-2024 fREE £ iERC AT

r% o , G =i Bl N
B | BN | HEAM | sk . it T T om | sk
5 IV IV N
1 2020 Jg 144 3 2.08% 16 11.11% 13 9.03% 99 68.75% 90.97%
2 2021 Ja 136 1 0.74% 16 11.76% 17 12.50% 98 72.06% 97.06%
3 2022 Ja 162 2 1.23% 20 12.35% 20 12.35% 117 72.22% 98.15%
4 2023 Jm 168 4 2.38% 26 15.48% 16 9.52% 119 70.83% 98.21%
5 2024 Jm 158 9 5.06% 23 14.55% 25 15.82% 95 60.12% 96.20%
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2017214848 B ER EENARELBEEER 2021 &
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2019215069 267 AR PN 2023 @
2020214625 IR AEBRETALS 2024 7
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2020214563 o5 ERARAEAERAT 2024 7
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2017214805 pUESE]) T ER R TR R TR 2021 =&
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] HH BAEFR =R
2017214907 ERE ZHEBAN EERRBRDERA S 2021 [
2018214803 NEF ZHEBAN ESRRBRDERA S 2022 J&
2016215239 3kt AR IERFERLERAE 2020 J&
2016215184 AR BHRITRATERAE) 2020 J&
2020214630 ko EHRITRDERAS) 2024 &
2016215259 STHA WiERE (BxR) ROBRAE 2021 &
2019215087 FER REMMELEAFRAT 2023 &
2016215189 3] RKHEBRFEAT 2020 &
2018214856 RER FRREBRASENEFRAELT 2022 f&
2018214808 pUEz30 REER B R A E) 2022 f&
2016215164 BER BERERRERNERASE 2020 &
2016215215 =A BRERRERNERASE 2020 J&
2018214818 ) BRERRERNERASE 2022 [
2018214832 =5k BRERRERNERASE 2022 J&
2018214870 R BRERRERNERASE 2022 J&
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2018214920 =ik ERERRMGRNARAT 2022 &
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2019215092 BEH HRBHLER AT 2023 J&
2016213706 SKET M=t ERNRARAE 2020 &
2019215100 R EMAIEEE HRAE 2023 J&
2019215066 3 5 e EMEREE NHRASEFEAEAT 2023 J&
2015212401 KIA A ERMIAEENHRASLHHEBH A S 2020 &
2019215007 mFA EMILFREE N A SRR HEAT 2023 J&
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Abstract

Our life is populated with articulated objects. Current
category-level articulation estimation works largely focus on
predicting part-level 6D poses on static point cloud obser-
vations. In this paper, we tackle the problem of category-
level online robust and real-time 6D pose tracking of artic-
ulated objects, where we propose KPA-Tracker, a novel 3D
KeyPoint based Articulated object pose Tracker. Given an
RGB-D image or a partial point cloud at the current frame
as well as the estimated per-part 6D poses from the last
frame, our KPA-Tracker can effectively update the poses with
learned 3D keypoints between the adjacent frames. Specifi-
cally, we first canonicalize the input point cloud and formu-
late the pose tracking as an inter-frame pose increment esti-
mation task. To learn consistent and separate 3D keypoints
for every rigid part, we build KPA-Gen that outputs the high-
quality ordered 3D keypoints in an unsupervised manner.
During pose tracking on the whole video, we further propose
a keypoint-based articulation tracking algorithm that mines
keyframes as reference for accurate pose updating. We pro-
vide extensive experiments on validating our KPA-Tracker
on various datasets ranging from synthetic point cloud ob-
servation to real-world scenarios, which demonstrates the
superior performance and robustness of the KPA-Tracker.
We believe that our work has the potential to be applied in
many fields including robotics, embodied intelligence and
augmented reality. All the datasets and codes are available
at https://github.com/hhhhhar/KPA-Tracker.

Introduction

Ariculated objects are very common in daily life. Accu-
rately estimating and tracking 6D pose is crucial for a variety
of computer vision and robotics applications, such as robot
manipulation (Xiong et al. 2023; Geng et al. 2023), visual
understanding (Li. Guo, and Wang 2021; Guo, Wang, and
Wang 2021), human object interaction (Yang et al. 2022b,a;
Li et al. 2023), embodied intelligence (Romero, Tzionas,
and Black 2017; Fu et al. 2022) and VR/AR applications
(Clark, Newman, and Dutta 2022). Unlike category-level ar-
ticulated object pose estimation that predicts 6D poses from
static point cloud or RGB-D image observations (Liu et al.

"These authors contributed equally.
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2022b,a, 2023), articulation pose tracking begins to attract
attention from computer vision researchers in recent years.
Given a sequence of point clouds for articulated object mo-
tion as well as the initialized per-part poses from the first
frame, the pose tracker aims to update those for the rest
frames (Weng et al. 2021).

Under this problem setting, some works attempt to trans-
fer the static articulation pose estimation methods such as
NOCS (Wang et al. 2019a) and A-NCSH (Li et al. 2020)
into pose tracking task (Weng et al. 2021) but suffer from the
following issues: (1) they rely on learning the object features
from the visible points, which results in incomplete shape
and kinematics modeling under the camera views with self-
occlusion. (2) they require per-pixel representation learning
that hinders the performance of tracking speed on the video.
Thus, these limitations prevent the category-level articulated
object trackers from achieving robust and real-time tracking
performance.

In this paper, targeting at building a robust and real-
time articulated object tracking approach, we propose KPA-
Tracker, a novel 3D KeyPoint based Articulated object
pose Tracking framework. Given an initial articulated ob-
ject pose at the first frame, our KPA-Tracker is to continu-
ously track the 6D pose for each individual rigid part of an
articulated object with learned 3D keypoints from the adja-
cent frames. The main motivation of our KPA-tacker is to
track the per-part poses by registering a list of ordered 3D
keypoints, which are learned to model the amodal shape ex-
plicitly from the point cloud observation. Exploiting these
ordered 3D keypoints, KPA-Tracker might alleviate the ef-
fect of invisible parts and achieve more robust tracking per-
formance. In addition, the pose tracker can more effectively
compute the pose increment between two frames due to the
sparsity of the keypoints.

In our KPA-Tracker, to relieve the difficulty of predict-
ing the pose for the observed point cloud in camera space,
we first canonicalize the input space at the current frame by
transforming the point cloud using the inverse poses from
the previous frame. This strategy formulates the articulated
object tracking as an inter-frame pose increment estimation
task. Next, we propose KPA-Gen, an unsupervised manner
to automatically generate and train a sequence of ordered
sparse 3D keypoints as articulation modeling for per-part
representation, which can be used as supervision for KPA-
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Abstract

We introduce Knowledge Swapping, a novel
task designed to selectively regulate knowledge
of a pretrained model by enabling the forgetting
of user-specified information, retaining essential
knowledge, and acquiring new knowledge
simultaneously. By delving into the analysis
of knock-on feature hierarchy, we find that
incremental learning typically progresses from
low-level representations to higher-level seman-
tics, whereas forgetting tends to occur in the
opposite direction—starting from high-level
semantics and moving down to low-level features.
Building upon this, we propose to benchmark
the knowledge swapping task with the strategy
of Learning Before Forgetting. Comprehen-
sive experiments on various tasks like image
classification, object detection, and semantic
segmentation validate the effectiveness of the
proposed strategy. The source code is available at
https://github.com/xingmingyu123456/Knowledge
Swapping

1. Introduction

The proliferation of deep learning has led to the widespread
adoption of pretrained models (Han et al., 2021), which
are typically fine-tuned using task-specific data to achieve
parameter-efficient adaptation. In the context of streaming
tasks, researchers have increasingly explored methods for
continuously optimizing and adapting pretrained models to
new tasks (Lin et al., 2023; Chen et al., 2024; Zhu et al.,
2023), a paradigm referred to as continual learning (Wang
et al., 2024). However, in practical applications, as deep
models integrate more knowledge, they often encounter
additional requirements, such as the need to continuously

!School of Computer Science and Information Engineer-
ing, Hefei University of Technology *School of Computer
Science, University of Nottingham. Correspondence to:
Lechao Cheng <chenglc @hfut.edu.cn>, Zhun Zhong <zhun-
zhong007 @gmail.com>.

Proceedings of the 42" International Conference on Machine
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by the author(s).
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Figure 1. Comparisons of three tasks: Continuous Learning, Ma-
chine Unlearning, and our Knowledge Swapping.

block or forget certain sensitive content. Recent works,
such as machine unlearning (Liu et al., 2024c¢; Wang et al.,
2025; Zhang et al., 2024b), have begun to address the uni-
lateral forgetting of specific content within pretrained mod-
els. Nonetheless, approaches that simultaneously enable the
learning of new knowledge and the forgetting of specific
content remain underexplored.

Inspired by this insight, we propose a novel task termed
Knowledge Swapping, which enables the selective forget-
ting of specific categories of knowledge while preserving
others, tailored to the requirements of new tasks. As de-
picted in Figure 1, continual learning (Cheng et al., 2024a;b;
Zhang et al., 2024a; Huang et al., 2024a;b; Wu et al., 2025)
aims to integrate new task knowledge into an existing pre-
trained model. Current mainstream approaches (Li et al.,
2024; Wang et al., 2022b) often involve attaching a new
adapter for each task and fine-tuning it, yet the need to for-
get outdated or less relevant knowledge remains an underex-
plored challenge. Recent advancements (Liu et al., 2024b;
Wang et al., 2025) in machine unlearning have demonstrated
that isolating or removing specific knowledge from a pre-
trained model necessitates an explicit unlearning process.
In contrast, our proposed Knowledge Swapping task facili-
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Abstract—Currently, Vision Transformer has become the
mainstream method for remote sensing image understanding,
especially for remote sensing scene classification. However, it
tends to focus on local features with high redundancy when
the network is shallow, and it often falls into the problem of
feature collapse when the network is deep, leading to the disap-
pearance of some low-level features. It is likely to influence the
scene classification performance. Therefore, we propose a novel
transformer-based method for remote sensing scene classification.
It consists of two key modules: the Multi-Granularity Perception
Module (MGPM), which captures multi-granularity features and
expands the receptive field in shallow layers, and the Residual
Attention Module (RAM), which integrates low-level features
while preserving global context in deep layers. By using these
two modules, the proposed method effectively enhances feature
diversity and preserves essential low-level information, addressing
the issues of redundancy and feature collapse. Experimental
results on the UCM and NWPU datasets have demonstrated the
feasibility and effectiveness of the proposed method for remote
sensing scene classification, providing a valuable reference for
remote sensing scene classification applications.

Index Terms—remote sensing scene understanding, image
classification, Vision Transformer, multi-granularity perception,
residual attention.

I. INTRODUCTION

Remote sensing technology uses satellite or aircraft sensors
to gather Earth surface information, playing a crucial role
in environmental monitoring, agriculture, urban planning, and
disaster assessment. Among its applications, scene image clas-
sification is essential for identifying and categorizing ground
features. improving data processing efficiency and support-
ing decision-making. However, challenges like massive data
volumes, sensor discrepancies, class similarity, and diversity
demand advanced classification algorithms for feasibility and
effectiveness.

Deep learning models, such as Convolutional Neural Net-
works (CNNs) and Vision Transformer (ViT) [1], have demon-
strated remarkable capabilities in feature extraction. While
CNNs excel at extracting low-level features, they are limited
by their inability to capture global feature interactions, which
are crucial for remote sensing classification. In contrast, ViT
benefits from the self-attention mechanism to model global
relationships, leading to significant advancements in remote
sensing classification tasks. However, recent studies [2, 3]

have shown that ViT tends to focus on local features in the
shallow layers, which are often redundant, leading to wasted
computational resources. As the network depth increases, ViT
also suffers from feature collapse [4, 5], where excessive
global aggregation in self-attention results in a loss of fea-
ture diversity, limiting the model’s ability to handle complex
inputs. To address these challenges, researchers have proposed
various optimizations. Some methods [6-9] combine the local
feature extraction capabilities of CNNs with the global feature
extraction advantages of ViT, achieving a balance between
computational efficiency and feature representation. However,
these approaches mainly focus on combining CNNs and ViT,
without fully considering the network’s hierarchical structure.
As a result, they overlook the need for efficient global feature
extraction in the shallow layers and fail to prevent feature
collapse in deeper layers.

To overcome these limitations, the proposed method consists
of two key modules: the Multi-Granularity Perception Module
(MGPM) and the Residual Attention Module (RAM). MGPM
is applied to the shallow layers to capture multi-granularity
features and expand the receptive field, addressing the issue
of ViT focusing on local features too heavily. RAM, applied
in the deeper layers, facilitates global feature extraction using
self-attention while preserving the network’s ability to capture
contextual features. This design effectively mitigates feature
collapse, ensuring the model retains diverse and informative
features across all layers.

II. METHODOLOGY

The architecture of proposed method is shown in Fig. 1.
It follows the Vision Transformer architecture, comprising
four stages for feature extraction. The first two stages employ
2 x 2 convolutions and MGPM, where the 2 x 2 convolutions
are used to adjust the feature map size. The last two stages
integrate the image patch embedding module and RAM. The
image paich embedding module transforms image features into
2D tokens, facilitating attention calculation. In each stage,
three layers of MGPM or RAM are stacked. The final output
is processed through a Mulii-Layer Perceptron (MLP) for
prediction, with cross-entropy loss computed during training
for model optimization.
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Abstract. It is commonplace to use hypergraphs to represent coop-
erative work since hypergraphs explicitly capture complex interactions
and connections, enabling researchers to analyze with ease. Nonetheless,
hypergraphs are usually chaotic due to sophisticated relations between
vertices. Therefore, it is necessary to look into which method prevails
over other methods in specific circumstances. In our study, we propose
an appraisal framework in which we use six quantitative and five qual-
itative metrics to assess the performance of each conversion method in
terms of layout quality and effectiveness. The results show that while
no method is ideal for all situations, certain methods, such as Centroid-
single, perform well. Researchers can use our experiment results to select
the optimal method tailored to their specific dataset and circumstances.
This paper serves researchers and practitioners in choosing the most
suitable conversion method for their research.

Keywords: Hypergraph evaluation - Hypergraph conversion -
Cooperative working - Multi-metric evaluation

1 Introduction

Cooperation means working together for a common goal. Visualization helps
collaboration by making complex data easier to understand. Hypergraphs are
a visualization technique that can show data with intricate relationships. They
reduce high-dimensional data to two or three dimensions so people can grasp
data features and connections. Hypergraphs differ from regular graphs, where
each edge links only two vertices. Hypergraphs can merge multiple vertices with
® The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2024

Y. Sun et al. (Eds.): ChineseCSCW 2023, CCIS 2012, pp. 208-221, 2024.
https: //dol.org/10.1007/978-981-99-9637-7_15
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Abstract ACM Reference Format:

Sign lanpguage transition generation seeks to convert discrete sign
language segments into continuous sign videos by synthesizing
smooth transitions. However, most existing methods merely con-
catenate isolated signs, resulting in poor visual coherence and se-
mantic accuracy in the gcn:rah:d videos. Unlike textual hngmgcs,
sign language is inherently rich in spatial-temporal cues, making
it more complex to model. To address this, we propose Stgcniﬂ: a
graph-based conditional diffusion framework that gencrates smooth
transitions between discrete signs by capburing the unique spatial=
temporal dependencies of sign language. Specifically, we first train
an encoder-decoder architecture to learn a structure-aware repre-
sentation of spatial-temporal skeleton sequences, Next, we optimize
a diffusion denoiser conditioned on the representations learned by
the pre-trained encoder, which is tasked with predicting transition
frames from noise. Additionally, we design the Sign-GCN module
as the key component in our framework, which efliectively models
the spatial-temporal features. Extensive experiments conducted
on the PHOENIX14T, USTC-CSL100, and USTC-SLR500 datasets
demonstrate the superior performance of our method.

CCS Concepts

» Computing methodologies — Computer vision; Natural lan-
guage processing; Machine learning,

Keywords
Sign Language Generation, Spatial-Temporal Graph Convolution
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1 Introduction

Sign language is the primary mode of communication for the deaf’
and hand-of-hearing communities, encompassing rich spatial and
temporal information. Although significant advancements have
been made in sign language rescarch [24, 45, 46, 54], the Held
still faces challenges, particularly due to the limited availability
of large-scale sentence-level datasets. As illustrated at the top of
Figure 1, a potential solution is to synthesize continuous sign lan-
guage from isolated sign datasets [4, 9, 19, 31, 61]. However, most
previous approaches [38, 53] simply splice isolated signs together
to form sentences. This method resulls in unnatural transitions
amd abrupt motion shifts. Unlike textual language, which primarily
relies on the linear arrangement of words, sign lang uage requires
smooth transitions bebween signs to maintain fluency and natu-
ralness while conveying the intended meaning. Without effective
transi ion modcl.’mg, d.in:cﬂ‘y concatenating individual signs often
leads to awkward interruptions or abrupL shifts, making the syn=
thesized sentenee difficult to understand. As such, the challenge of
seamlessly connecting individual signs to form continuous, mean=
ingful sign language sentences has become a focal point of recent
efforts.

Existing works on sign language transition generation [ 13, 45]
primarily focus on achieving smooth transitions, often overlook-
ing the spatial-temporal cues inherent in signs. Specifically, these
approaches tend to treat transitions as purely lemporal interpola-
tion problems, without explicitly capturing the spatial struchre
of human joints. As a result, this can lead o overy smooth mo-
tion or physically implansible joint movements, especially when
there isa significant motion gap between consecutive segments or
when complex spatial arbculation is invelved. Natural transiti ons
between discrete sign language segments rely not only on smooth
temporal connections but also on maintaining the continuity of the
spatial structure. To ensure the naturalness and physical plausibility
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Experimental Validation of 6-Mode Transmission
with Neural Network-aided Soft Demapper

Chenxu Huang!, Ziyang Lu', Can Zhao!, Zhiwei Liang!, Yi Lei!, Qingging Hu', Bin Chen'*
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Abstract—We experimentally validate our proposed neural
network-aided soft-decision demapper via a 6-mode space-
division r plexing fiber tr ission system. The experimental
results demonstrate that the proposed demapper outperforms the
conventional approach under the assumption of independent and
identically distributed Gaussian noise by up to a factor of 80 in
terms of bit ervor rate for 1 Thps/A transmission over 73 km.

Index Terms—optical communications, neural metwork, space-
division multiplexing, digital signal processing.

I. INTRODUCTION

In optical fiber communications, one approach to increasing
the spectral efficiency (SE) is space-division multiplexing
(SDM). Transmission experiments exploiting multiple spatial
channels (modes, cores, or a combination of them) within a
single fiber have demonstrated a significant enhancement in
single-fiber capacity [1]-[3].The concept of four-dimensional
(4D} modulation formats was first proposed in 1990 [4] and
has been widely applied in the field of optical communications.
In the relevant literature, Polarization QAM modulation (POL-
QAM) [5], [6] introduced optimized 4D modulation formats
mto coherent optical communication systems, thus achiev-
mg a remarkable improvement in performance. Recently, [7]
introduced a 6 bit/4D four-dimensional 64-ary polarization-
ring-switching (4D-64PRS) that creates the interdependence
of polarization. Numerical simulations show it outperforms
other 6 bit4D formats like polarization-multiplexed 8-ary
quadrature-amplitude modulation (PM-8QAM]} in linear and
nonlinear regimes by maximizing generalized mutual infor-
mation (GMI). This 4D shaping suppresses nonlinear impair-
ments via geometric optimization, but its gain relies on high-
precision soft-information demodulation at the receiver.

The core challenge of the demodulator lies in the accuracy
of the log-likelithood ratio (LLR) calculation as soft infor-
mation. Modern soft-decision forward error correction (SD-
FEC) systems use bit-interleaved coded modulation (BICM),
and their performance is directly determined by the guality of
the LLR output from the soft demapper. Traditional methods
assume that channel impairments are independent and identi-
cally distributed additive white Gaussian noise (AWGN) and

This waork is supported by the Mational Key Research and Development Pro-
gram of Ching (No. 2024 YFB2U08400). the NSFC Program (No. 62171175),
the Anhui Provincial Nawral Science Foundation (No. 250808551}, the
Fundamental Rescarch Funds for the Central Universities under Grant
(TE2AHGTGO312, JZ2025HGTADISE) and the State Key Laboratory of
Advanced Optical Communication Systems and Networks. China.

calculate the LLR through an analytical model. However, in
actual SDM systems, there are mode-dependent loss (MDL)
imbalances, residual hardware impairments, and nonlinear
interference (NLI), which invalidate the assumption of AWGN
[8]. Especially in high-order shaped constellations, the com-
plex channel conditions make the calculation complexity of
the analytical model increase significantly and the accuracy
insufficient, resulting in significant performance loss. This
problem is further exacerbated in the SDM scenario, and
MDL destroys channel uniformity, making traditional LLR
demodulators difficult to adapt.

Machine learning (ML) has become a powerful tool to
address such challenges. Neural networks (MNs) can leam the
statistical characteristics of real-world channels beyond the
additive analytical white Gaussian noise model and achieve
an accurate prediction of LLR without a clear understanding
of the impairment mechanism [9]. The authors designed a
hidirectional recurrent neural network soft demapper (BRNMN-
SD) to directly compensate for nonlinear inter-symbol in-
terference (ISI) and colored noise in 800G coherent optical
transmission [10]. However, currently, these neural networks
are not applicable to multimode fibers, and the accuracy of
the LLR for neural network training has not been taken into
account.

In this paper, we propose two NN-aided soft-decision
demappers with two different structures (master-slave and
joint-channel) suitable for a 6-mode space-division multi-
plexing fiber transmission system. We compare the Q-factor
of these two demappers, analyze the characteristics of each
bit value of the LLR, and propose a demodulation method
in which traditional algorithms assist the NN. We conduct
experimental comparisons between the proposed method and
traditional demappers in terms of bit error rate (BER). Under
the condition of the lowest bit error rate, the bit error rate
of the NN-aided demapper can be reduced than that of the
traditional demapper by up to a factor of 80.

II. SYSTEM MODEL AND PROPOSED NN-AIDED SOFT
DEMAFPER

A. System Madel

Fig. | illustrates the system model and performance metrics
considered in this paper, mainly comprising the post-forward
error correction (post-FEC) BER that employs a low-density
parity check (LDPC), along with the GMI derived from
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Abstract

This paper presents Team Xaiofei's innovative approach to explor-
ing Face-Voice Association in Multilingual Environments (FAME)
at ACM Multimedia 2024. We focus on the impact of different
languages in face-voice matching by building upon Fusion and
Orthogonal Projection (FOP), introducing four key components: a
dual-branch structure, dynamic sample pair weighling, robust data
augmentation, and score polarization strategy. Our dual-branch
structure serves as an auxiliary mechanism to better integrate and
provide more comprehensive information. We also introduce a dy-
namic weighting mechanism for various sample pairs to optimize
learning. Data augmentation techniques are employed to enhance
the model’s generalization across diverse conditions. Additionally,
score polarization strategy based on age and gender matching con-
fidence clarifies and accentuates the final results. Qur methods
demonstrate significant effectiveness, achieving an equal error rate
(EER) of 20.07 on the V2-EH dataset and 21.76 on the V1-EU dataset.
Project page: hitps://github.com/cnzvan/Exploring-Robust-Face-
Voice-Matching-in-Multilingual- Environments.

CCS Concepts

- Computing methodologies — Artificial intelligence; Com-
puter vision; - Information systems — Multimedia informa-
tion systems.

Keywords

Multimodal learning; Face-voice association; Cross-modal verifica-
tion
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Cross-Modal Verification
with Multiple Languages
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Figure 1: llustration of the dataset and cross-modal verifi-
cation process. The training set conlains audio and facial
features in English (Urdu). The testing set includes samples
in both English and Urdu. Cross-modal verification is per-
formed using multiple languages, comparing facial features
with audio features from different languages.
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1 Introduction

The association between faces and voices is a significant topic
within the field of pattern recognition research, having garnered
widespread attention in recent years [7, 20, 22]. Faces and voices,
as crucial biometric features, carry abundant identity information
and complement each other. Therefore, the study of face-voice
association holds significant importance.

The FAME 2024 challenge, hosted at ACM Multimedia 2024,
builds upon the MAV-Celeb dataset [10]. It requires researchers to
assess how multiple languages affect cross-modal verification. The
objective of this verification Lask is lo determine whether the face
and voice in a given sample belong to the same individual. For this
challenge, we use Fusion and Orthogonal Projection [14] as our
baseline.

To achieve this, we incorporate targeted data augmentation tech-
nigues based on the training dataset and employ a dual-branch
structure, enabling the model to learn richer information from di-
verse features. We believe thal by increasing training sample pairs
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Dual Trajectory Revised Diffusion Model for Time
Series Forecasting
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Abstract—Diffusion models have exhibited state-of-the-art per-
formance in generative tasks across various domains. A few
recent works leveraged the powerful modeling ability of the
diffusion model to time-series forecasting, leading to a significant
breakthrough. However, all these works perform the forecasting
through incorporating the historical time-series conditions into
the backward denoising. This causes the diffusion model to
lose the essential consistency between forward and backward
processes, thereby limiting the precision of the inference. In this
paper, we propose a novel Dual Trajectory Revised Diffusion
Model (TimeDTR) for time-series forecasting, which leverages an
unconventional conditioning strategy to incorporate the historical
information into both forward and backward trajectories in the
diffusion model. Experimental results on six real-world datasets
demonstrate that TimeDTR takes a big step forward from the
state-of-the-art in time-series forecasting, especially in the long-
term forecasting tasks, in terms of forecasting accuracy. The
codes of the experiments with datasets and our algorithms are
available at https://github.com/hhzalll/ TimeDTR.

Index Terms—Time series forecasting, diffusion model, condi-
tional diffusion, trajectory revision.

I. INTRODUCTION

Time series forecasting is a crucial task that addresses nu-
merous real-life challenges by identifying underlying patterns
in time series data and extrapolating them to future data
points. The predictions derived from such analyses find broad
applications across different domains, including finance [1],
transportation 2], stock market [3], and energy [4].

Currently, numerous scholars have conducted extensive
research in time series forecasting. Among them. methods
that based on diffusion models have achieved significant
breakthroughs in recent years [5]-|7]. Existing diffusion-based
forecasting methods can be roughly classified into two groups:
autoregressive methods where the forecasting results are gener-
ated based on the last observations [7], and non-autoregressive
methods which first leamn the distributions of the time series
and then generate the forecasting results through conditionally
sampling [5], [6]. [8]. Although the autoregressive methods
perform well in short-range forecasting, their performance
in long-range forecasting is relatively poor due to the accu-
mulated error. Non-autoregressive methods can address the

*Yan (Jiao is the corresponding author.

This research was supported by MNational Natural Science Foundation of China
h ") under the grant No. & 149, No. UZ3IA20303 and No. 62472140,
and the Fundamental Research Funds for the Central Universitics of China
(PA2NZ4GDSKIN9 ).

long-term forecasting problem well. However, most existing
diffusion-
following issues that prevent them from expected forecasting
performance [9]. Firstly. as the conditioning strategies are
initially designed for images, the sampling results are inferior
to time-series data. Secondly. most of them perform the
conditioning by introducing inductive bias into the denoising
process, which may be ineffective in capturing sufficient
information from the condition for forecasting. Lastly. these
methods employ an unconditional forward process to perturb

ed non-autoregressive methods face one {or more)

the time series, whereas generating the future series in the
denoising process conditionally with the historical data. This
inconsistency between forward and backward processes may
restrict the forecasting performance of the diffusion models.

To tackle the above issues, we propose a novel diffusion-
based forecasting method for time series, named Dual Trajec-
tory Revised Diffusion Model (TimeDTR). It applies an
innovative conditioning strategy., which not only fuses the
forecasting information with the historical sequence to guide
the model to sufficiently exploit the conditional information for
forecasting, but also modifies the forward and the backward
trajectories together to ensure the consistency of the perturbing
and denoising process on time series samples. Besides, we
developed a Feature Extraction Adapter (FEA) module and a
Past-Future Mapping (PFM) module, which are tailor-made for
time series forecasting, to assist the diffusion model in captur-
ing the critical temporal properties in the ime-series condition.
Empirical results revealed that, among 15 recent benchmarks,
our TimeDTR achieves the top-rank performance over six real-
world datasets. In particular, it improves the accuracy of the
state-of-the-art by 21.2% in long-term forecasting tasks.

In summary, this paper makes the following contributions:

(1) We propose a novel diffusion-based time-series fore-
casting model {TimeDTR). which makes meaningful improve-
ments over the state-of-the-art methods, especially in long-
term forecasting.

(2) We design a new conditioning strategy tailored to time-
series forecasting, which improves the sampling accuracy of
the diffusion models under conditions.

II. RELATED WORK

Time Series Forecasting: Typical time-series forecasting
methods include linear-based methods like DLinear [10],
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When SparseMoE Meets Noisy Interactions: An
Ensemble View on Denoising Recommendation

Weipu Chenf, Zhuangzhuang Hef, Fei Liu*
School of Computer Science and Information Engineering
Hefei University of Technology
Hefei, China
{weipuchenn, hyicheng223}@ gmail.com, feiliu@mail.hfut.edu.cn

Abstract—Learning user preferences from implicit feedback
is one of the core challenges in recommendation. The difficulty
lies in the potential noise within implicit feedback. Therefore,
various denoising recommendation methods have been proposed
recently. However, most of them overly rely on the hyperparam-
eter configurations, inevitably leading to inadequacies in model
adaptability and generalization performance. In this study, we
propose a novel Adaptive Ensemble Learning (AEL) for denoising
recommendation, which employs a sparse gating network as
a brain, selecting suitable experts to synthesize appropriate
denoising capacities for different data samples. To address the
ensemble learning shortcoming of model complexity and ensure
sub-recommender diversity, we also proposed a novel method
that stacks components to create sub-recommenders instead of
directly constructing them. Extensive experiments across various
datasets demonstrate that AEL outperforms others in Kinds of
popular metrics, even in the presence of substantial and dynamic
noise. Our code is available at https:/fgithub.com/cpudcAEL.

Index Terms—recommendation, denoising, implicit feedback

I. INTRODUCTION

The rise of social media and global communication has
led to an explosion of information, making personalized
recommendation for users a key challenge. In recent years,
learning user preferences from implicit feedback has become
i mainstream strategy. as implicit signals like clicks are easier
to collect than explicit ratings. However, as shown in Fig. 1,
users might accidentally click on items that do not reflect
their true preferences [1]-[8]. Recent studies [9]-[11] refer
to this type of interaction as noisy interaction. Moreover,
treating noisy interactions as clean ones can negatively impact
recommendation performance [9]. [10], [12]. As a result,
denoising recommendation methods [9]-[11], [13]-[17] have
emerged as a popular research direction, aiming to learn users’
true preferences from implicit feedback.

Most recent efforts can be divided into reweight-based
methods [10], [18], [19] and drop-based methods [10]. [16],
[20-[22]. However. these denoising methods still have non-
neglectable limitations. 1) Reweight-based methods depend

TEqual contribution.
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Fig. 1. Implicit feedback brings lots of noise in the recommendation task.
Deneising recommendation becomes a hotpot.

heavily on accurately identifying and assigning appropriate
weights to noisy interactions. But, misclassifying numerous
noisy interactions can result in suboptimal weight assignments,
leading to poor performance. 2) Drop-based methods may drop
valuable samples when denoising. leading to a loss of infor-
mation that could contribute to a better understanding of user
preference. Moreover, the performance of the both denoising
methods overly relies on the hyperparameter configurations,
demanding to adjust the denoising capacities case by case to
gain notable results. Therefore, how to adaptively adjust the
denoising capability without complex hyperparameter tuning
also poses a key limitation for denoising recommendation.

To overcome the above limitations, we consider leveraging
ensemble learning [23]-[25], which is effective in adapting
to different application scenarios. We expect this approach
routes inputs to specialized sub-recommenders, enabling ef-
ficient noise filtering tailored to varying data patterns while
minimizing the need for manual tuning. However, there are
two challenges to achieving the above objectives. C1: Increas-
ing model complexity due to multiple sub-recommenders.
Directly creating multiple sub-recommenders increases the
maodel complexity. This makes optimization difficult and raises
computational costs, reducing the practicality for large-scale
recommendation systems. C2: Ovwerfitting caused by static
weight distributions. General ensemble methods may fix
weights for sub-recommenders based on training data causing
overfitting. It may perform well on the training set but show
poor results on out-of-distribution data, making it less effective
in real-world scenarios where data varies.

Therefore, we propose an Adaptive Ensemble Learning

(AEL}) for denoising recommendation. Insamd by Sp;m’:MUE
(Sparse Mixture-of-Experts) [26], AEL consists of three ex-
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Dynamic Grouped Interaction Network for Low-Light Stereo
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Yang Zhao Zhonggiu Zhao Haijun Zhang
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Hefei, China Hefei, China (Shenzhen)
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ABSTRACT

Low-Light Stereo Image Enhancement (LLSIE) tackles the challenge
of improving the illumination and restoring the details in stereo im-
ages. However, existing deep learning -based LLSIE methods trained
on high-resolution low-light images often exhibit sub-oplimal per-
formance when interacting with information from the left and
right views. We find thal this is because of: (1) the high computa-
tional cost arising from quadratic complexity, which hinders the
enhancement model’s ability to process high-resolution images;
and (2) the limitations of conventional fusion strategies in previous
work, which inadequately capture cross-view cues, resulting in
weak feature representation and compromised detail recovery. To
address these limitations, we propose a novel Dynamic Grouped
Interaction Network (DGI-Net) to enhance illumination and recover
more details while reducing the computational cost. Specifically,
DGI-Net employs the U-Net structure, which effectively miligates
noise during the low-light enhancement. Furthermore, we design a
Grouped Stereo Interaction Module (GSIM) with a grouping strategy
to efficiently discover cross-view cues while minimizing compu-
tations. To dynamically fuse stereo information and fully exploit
cross-view correlations, we also introduce a Dynamic Embedding
Module (DEM) to establish dynamic connections between inter-
view cues and intra-view features, which performs dynamic weight
processing on cross-view cues lo eliminate noise during fusion.
For intra-view processing, we present a Diversity Enhanced Block
(DEB) to extract multi-scale features, thereby improving diversity
and feature representation. This multi-scale feature extraction also
addresses low image contrast in dark lighting conditions. Experi-
mental results demonstrate that DGI-Net outperforms current state-
of-the-art methods in low-light stereo image enhancement.

CCS CONCEPTS

+ Computing methodologies — Image representations; Stereo
image enhancement.
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Figure 1: Visual comparison results of DGI-Net with NAFSSR [2] , DVE-Net
[8] and iPASSR [31] on Middlebury dataset. In cach group of results, the top
image represent the reconstructed images, while the bottom one denotes the
error map [10] in comparison to the ground truth. Specifically, these error
maps arc designed to represent data with a clcar progression from low to high
values. The crror maps utilize a black-to-white gradicnt, which passcs through
dark red, orange, and yellow colors. The gradient is then reversed, resulting
in the error maps where less visible content indicates that the result is closer
to the ground truth. As can be obscrved, the enhanced result of our DGI-Net
recovers more illumination details and i Iess redundant noise, owing
to the dynamic information interaction process.

KEYWORDS

Low-level vision, low-light image enhancement, grouping slrategy,
dynamic convolution, diversity enhanced block
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1 INTRODUCTION

Image processing and understanding [32, 42, 33, 27, 26, 44, 40, 43]
have gained significant attention in the recent decades. Recently,
the popularization of stereo camera equipment has led to increased
interests in stereo image processing. However, due Lo unavoidable
lighting conditions, numerous low-light images are captured [18],
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