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I Team Introduction

Wu Xiaofei

Wang Bin

Tang Guopeng

Supervisor

Tianjin Light Industry
Vocational and Technical
College - Instructor in
Artificial Intelligence
Technology and Applications

Previously served as a Senior
Al Algorithm Researcher at
Tencent, specializing in OCR
(Optical Character
Recognition).

Team Captain

Student at Tianjin Light
Industry Vocational and
Technical College - Major in
Artificial Intelligence
Technology and Applications

Achievements:

Third Prize in the 2024 Baidu
Business Al Technology
Innovation Competition
(Image Caption Generation
Track for Advertisements)
Recipient of the 2024 National
Perseverance Scholarship

Team Member”

Student at Tianjin Light
Industry Vocational
and Technical College -
Maijor in Artificial
Intelligence Technology
and Applications

Team Member”

Student at Tianjin Light
Industry Vocational
and Technical College -
Maijor in Artificial
Intelligence Technology
and Applications
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Review of the Competition Topic

1.0bject Detection and Tracking 2. Jersey Number Recognition

1.Target detection and tracking

Check the players in the sports videos
and track them
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2.Jersey number identification

The shirt number of the player selected
in the box is identified to identify the
player

3.The agent explanation

The Baidu Wenxin agent platform develops
an agent that can receive a video link to
a football game as input and output the
corresponding commentary
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Data Processing

Training Set and Validation Set:
A total of 57 videos were provided, and no division between
a training set and a validation set had been performed.

1.Division: Use 42 for the training set and 15 for the
validation set.
2.There are annotation errors in the data; we conducted a
sample cleaning of 5%.
3.We used frame extraction from the videos for training
purposes instead of using all available data. Considering the
o ( 7 ployer 0. = potential for error amplification, this approach could have a
> m;7p|oy§k,myg,00 significant impact on the final results.

e op='°;ye' 3,25 5o piier 0.7 4.During training, we experimented with different

p,s} & "%onerp'é’%%' o e resolutions to find a balance between efficiency and

| k performance.

Ref: GLIP (Grounded Language — Image Pretraining)
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Data Processing

Teacher-Student Training S _ ¥

1.Train a Teacher model on the manually
annotated data.

2.Download additional soccer match videos
and use the trained Teacher model to make : =P 5-).8o1yer 0.8 21
predictions, generating pseudo labels. : 3

3.Continue training using the combined . -
dataset (original annotated data plus the 1 E player 0.8
new pseudo-labeled data) to obtain an ’
updated model. slaver () 88 - slaver O 6
4.Repeat steps 1-3 in cycles to improve the

metrics. 1

IEven I f the teacher provides low—confidence predictions,
they will be treated as ground truth in the generated dataset used by the student.

Ref: GLIP (Grounded Language — Image Pretraining)
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Detailed Introduction of the Solution




I Detection and Tracking

jersey number detection
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Ref: 150 1. YOLOv10: Real-Time End-to—End Object Detection
BEE BoT-SORT: Robust Associations Multi—Pedestrian Tracking



https://arxiv.org/abs/2206.14651
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Training Strategy

Teacher-Student Training

1.Train a Teacher model on manually
annotated data.

2.Download additional soccer match videos
and use the trained Teacher model to

generate predictions, creating pseudo labels.

3.Continue training using the combined
dataset (the original annotated data plus the
newly generated pseudo-labeled data) to
obtain an updated model.

4.Repeat steps 1-3 in cycles to improve the
metrics.

Phase 1:
‘(__‘),‘ Trolir\ing
‘\\ vAJ .
5% ——___
Phase 2:
C D L
N— !
| \\ =
Unla'c-e:'_e;{ Data
Phase 3:

~ /) — - —_—

IEven i f the teacher provides low—confidence predictions,
they will be treated as ground truth in the generated dataset used by the student.

Ref: GLIP (Grounded lLanguage — Image Pretraining)
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jersey number detection and recognition
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IPipeIine for Jersey Number Recognition

Ref: A General Framework for Jersey Number Recognition in Sports Video



https://paperswithcode.com/paper/a-general-framework-for-jersey-number
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Attempts in the Agent Section
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https://www.ikcest.org/bigdata2024/spz

s/content/240919990358354644 .html
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Agent Solution

High-Resolution Cross-Module 6/ Original VLM 2*: [Tw;g:t Text]
" cross-attn[
L-th layer r—»} -
| comaman | | | VlsuaI.‘anguage Decoder
i-th layer (hidden size = 1024) 11 (hldden sice = 4096)
TP ;cross-atm} 4]
concat
[ High-resolution image feature | [Low-resolution image feature] [ Text feature]
/ High-resolution | 1 _ ?
/ TmageEncoder ‘ MLP Adapter ’ ’ Word Embedding ‘
(light-weight) '

——

‘Task: How can I find an

‘ | apartment that offers free

/ Low-resolution | 1}};1-1701 . P
/ | Plan: 1.Locate and sele

Image Encoder \ |the price filter option.

\  |2.Select the Free Wi-Ft'

\ | | option. 3. Apply the filters

|to update the search
? |results, and choose one
| satisfying apartment.
e | Action: Move the cursor
- to the Price filter' on the
= ~% v Heﬁ sidebar where it says
d I - | "Your previous filters’, and
ownsampie | =g~ - \click on the Free Wi-Fi
LS . icheckbox.

Input Image (1120x1120) Input Image (224x224) Input Text

e

ybun, Joun g hubun hvbun AT hybun
FC ST GRLLEN 1875 1 FC ST. GALLEN 1878 FC ST. GALLEN 1878

"Ladies and gentlemen, the match has begun! The midfield is buzzing
with activity, with players from both teams fiercely jockeying for position.
A quick pass moves towards the sideline but is intercepted by the
opposition! The defenders are on high alert, clearing the ball away in
time.

Now we have a race along the touchline, with players giving it their all. A
cross enters the penalty area, but the goalkeeper reacts swiftly, making
an excellent save! The crowd erupts into cheers, feeling the intensity of
the match. The outcome remains uncertain!"

Due to the low output resolution, the model suffers
from severe hallucinations after training.
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E2E Agent Solution

Dynamic Resolution

and videos here. Picture 1 is an image from a blog

BEEBEDDRRNG RIRIDI ccccccccccee MNMRRRNRLOHNEENNENEE nputResoluton: 1280x720

Sampling Frequency: 2 frames per second

QwenlM Decoder

Fine-tuned using LoRA (Low-Rank Adaptation)

|:| D |:| D |:| D |:| ecccee D D D “oa |:| |:| scccee |:| |:| |:| scccce |:| D D |:| |:| D |:] D Total video data: 5000 seconds

2 L. |l |1 | D: . .
Images and videos here. |« 11427 fokers Im <1125 fokens < 2208 fokens >| Picture 1 is an image from a o )
Picture 1 Picture 2 Picture 3 Video 1 Trained for 10 hours on 8x NVIDIA A6000 GPUs
[ Vision Encoder ] Final model quantized to INT8
I Native Resolution Input .
Hello Qwen2 Deployed Wlth VI_I_M,
integrated into WenXin Al agent
Heighi::_ ' 72B model
ool |  w— ——— 28 Dwiah22d | oo
eight| .
8204|| s Picture 2 Ultimately reduced hallucinations, resulting in
outputs that are more consistent with
T — =] the video content.
Picture 3 Video 1
s i @ Qwen2-VL
Width: 1092

Picture 1
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E2E Agent Solution
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https://www.ikcest.org/bigdata2024/spz

s/content/240919990358354644 .htmi
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Further Reflections and Attempts

The football commentary dataset commonly suffers from the issue of temporal misalignment between video and text.

(a) Pre-processing with ASR and LLMs

:0 Narration-text
- ASR e . Summarize
_ i Whi X 60:34 — 60:35 " Lehmann gets himself yellow. "
60-30 = . = ISpeTA == | 60:46—60:48 " Also for him the third as for Rafinha... " |~  LLaMA-3
o 60:49 — 60:51 " Foul to Kingsley Coman. "
60:35 = Event-Description
(Coarse-Aligned) | T 1 e I | @ = 3 ccoone ‘
60:20 - 60:30 "Bayern Munich needs to use these free kicks better, especially ..."
60-4] = = 60:30 - 60:40 "Lehmann has been given a yellow card, which is his third of ..."
(annotated GT) 60:40 - 60:50 "Kingsley Coman has been fouled, and Guardiola has made his ...” == :C? Coarse-Aligned
, SN-Caption 2 = £;=60:35
(S\'io‘ ': 2 )' " Matthias Lehmann (1. FC Koln) is cautioned by the referee for | wp d
o ! —_— ti =60:52 5 foul that he committed a little earlier. "
Fm————= \ , 3
| 3 & ! ,2 5
=3 i = i U Text
Encoder > } i lr Sm————— ) >, Encoder
A A : ;
t;=60:41
{1 j} around t; . : frozen parameters
(b) Fine-grained Temporal Alignment #: trainable parameters

MatchTime: Towards Automatic Soccer Game Commentary Generation
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Further Reflections and Attempts

The football commentary dataset commonly suffers from the issue of temporal misalignment between video and text.

[PLAYER] ([TEAMY]) is caught offside !

MatchVoice: [PLAYER] ([TEAM)]) is forced to stop his attacking move after the linesman
signals for offside.
GT: [PLAYER] ([TEAM)) is offside and the linesman raises his flag.

[PLAYER] ([TEAMY]) takes the ball and sets it for the free kick .

MatchVoice: [PLAYER] ([TEAMY]) picks up the ball on the edge of the box and produces
3 a brilliant low drive into the bottom right corner.

e W Ly GT: The ball is whipped in from the free kick and finds the head of [PLAYER]
([TEAMY]), who rises and produces an amazing header inside the right post.

[PLAYER] ([TEAM]) takes the corner but fails to find any of his teammates .
MatchVoice: [PLAYER] ([TEAM)) takes the corner with a short pass.
GT: [PLAYER] ([TEAMY)) quickly takes the corner kick with a short pass.

((((( o o s Sy M- L. |/ [PLAYER] ([TEAMY]) is clearly asking for some medical attention with his
3 . ; == painful gestures . The extent of his injury is yet to be discovered .

— 1 MatchVoice: [PLAYER] ([TEAM)) is being forced to leave the pitch in order to receive
medical treatment and his team will play with a man short for a few minutes.
GT: The game is interrupted now, [PLAYER] ([TEAM]) picks up a knock and
the physio has to come on.

a) Richer semantic descriptions, (b) complete commentary on multiple events within a single video,
c) accuracy of the descriptions, and (d) prediction of incoming events.

Ref: MatchTime: Towards Automatic Soccer Game Commentary Generation
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