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Chart-Insight: A Large-Scale Dataset for Visual Analytics

Contribution & Honor

Collaborated with HKUST @j &RUC W

A Recommendation Letter 00 From Prof. LUO

First Dataset focus on Low-Level Visual Task
Available Metadata(eg. tables,pics,QA pairs)

Abundant Visual and Textual Variants

Support Investigating Performance of MLLMs

Overview of Chart-Insights

Pipeline for Dataset Construction

@ Charts w/ Metadata ¥ Charts w/o Metadata Assign Tasks to Charts
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Existing ChartQA Datasets 2,000 High-quality Charts

22,347 (Chart, Task, Query, Answer)

Step3: Textual Prompt Design

Step4: Visual Variants Generation

22,347 (Chart, Task, Query, Answer)
> (2} Fillin-the-Blank Prompts
L E Multiple-Choice Prompts
L Yes-or-No Prompts

Ly @ Error Correction Prompts

35 (Chart, Task, Query, Answer)

Varying Chart Elements Varying Image Quality
(15 Methods) (6 Methods)

356 Visual Variants 245 Visual variants

89,388 Textual Prompts 17,972 Textual prompts 8,456 Textual prompts

Low-level Tasks

Reasoning
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Analysis Tasks (42.46%)
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Search Tasks (25.13%)

Highlight

Total

A b @l

Origin Chart

Query Tasks (32.41%)

Filter  Retrieve Value Find Extremum Find Cluster

Visual Element on Charts

Step5: Visual Prompts Design

35 (Chart, Task, Query, Answer)

255 Visual Prompt
1,020 Textual prompts

Vary Labels

Larger Labels (2X) Smaller Label (0.5X)
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Image Noise

Salt&Pepper Noise Gaussian Noise

Highlight

® 5 key steps to construct Chart-Insight

® 2K high-quality charts

® Extensive and measurable difficulties

@ Innovative 4 forms of textual prompt design

o Compared with Existing Datasets, available
metadata facilitate future research

Average 44.5 questions / chart,
deep excavation of chart

@ 10 basic analytic tasks across 7 widely-used chart types

@ Distribution on vast fine-graine task vs. chart, eg. Bar, Line, Scatter, Pie
® 10 low-level tasks into 3 categories, eg. Analysis, Search, and Query

® 89,388 quartets (chart, task,question,answer)
°

In-depth evaluation on impact of basic chart element
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(a) Vary Chart Elements

Image Blur
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https://lutaoyan.github.io/file/Recommendation Letter.pdf

Chain-of-Charts: A Novel Method to Improve Performance of MLLM

Contribution & Honor Chain-of-Charts vs. Other Prompt Method
. . L. Q:How many bars have smaller values . .

® Summited to IEEE VIS (Flagship Conference) Initial Query: .ok cray Bar in '8’ NOTE: Begin E | nghllght
® Co-first Author of Paper (ﬁ) s ensver ity nmer s L - o f:
e Improve MLLM Performance by 24% ) I @ Chain-of-charts demonstrates its

. . . h ; i oo p T Y Chart Example

in the field of Visual Analysis i i : : effectiveness and Interpretability
® Transferable like Chain-of-Thought (5) Initial Query Tutorial ChartCoT Chain-of-Charts ® Better than other common methods of
® Can be combined with Visual Prompts o© odie enhancement (eg. Tutorial, Role-Play )

. - Learn from the previous three ™,

itial Query+ Levs answer followiiig questions and answers one H i . .
- sy, . ! Gceiion ons Bycne bighe. shdthonshewerife Il ® Progressively guide the model towards
""" bsequently.. 1 Q1:What type is this chart? e f
! Q2:What are the labels of x-axis? A e i H
{ Further steps include ... | Q3 What are the data labels of | 0242 K B C ] : a deeper understanding of charts
ray:56, Blue:43, - 1
v

. i Finally, summarize the  § | * Initial Query each element?
Evaluation Framework {termatonganeres | il cuery e Significantly improved GPT-4V's
capabilities across 10 different tasks
Question Type: Fill in the Blank T — ©® Developing visual prompts specifically
Task Category: Data Retrieval x My answeris ¢.......- | MLLM (SPT-4V is a promising research direction
5. :
What are the top three bars in} Lﬂe);\'avgi:;rr;sytr;l;’hti)sluc;hart is a vertical grouped bar chart comparing values <-------- :
descending orderi thfsApp, The blue bar in ‘C’ and blue bar in ‘B’ have smaller values than <~~~
e — A —_— WeCh at, the gray barin ‘B
WeChat _1336 Messenger ;.f;uz::wb:: Zh:rt.zx-axis labels are ‘A, 'B’, ‘C'3. The data are -A:Gray:43, Blue 56...  <¢---
M:::: =50379 Y :::‘:vbei:\;dawith all the QA pairs above, my K crtooeg ‘
Snapchat_ 750
[ele} 558
b 500 |.0‘?0 |.5‘00 3 2,009 2,500 » o < <
M A L e Q1:Impact of Textual Prompt Variations Q2: Impact of Visual Prompt  @3: Impact of Chain-of.Charts Prompt ~ @4: Synergistic Effect of
—— N s Chain-of-Charts Prompt (ours) | Visual and Textual Prompts
uery: at are the top three categories? o 7
Highlight ¥ P g Ragx 24.46% Learn the following questions and answers Chain-of-Charts Prompt
4Types of Textual Prompts one by one before answering the last one: +
® Areasonable framework (T,Q,C)to evaluate MLLM q1: What type is this chan?@ )
l / Fill-in-the-Blank Prompts al: Pie Chart. Visual Prompt
® With the bonus of Visual Prompt & Chain-of-Charts, Query. The answer are ] 20.86% Categories ® Three Rivers ® Walford
A P 5 o ,y L q2: What are the legend of this Pie Chart?@ & Erentiood @ Broxbotine, ' Chillsrt
the accuracy rate is increased from 56.13% to 83.83%! [0 Multiple-Choice Prompts Visual Prompt a2: Brentwood, Broxbourne, Chiltern... 9.35%

Categories ® Three Rivers ® Walford
O Query. Choose the answers from [A, B, C]. @ Brentwood ® Broxbourne @ Chiltern

9.35%

® Shed light on the capabilities and limitations of MLLM q3: What are the data labels of each legend?(Z)

a3: -Brentwood:24.46%, -Broxbourne:10.07%...

q4: The top three categories are Broxbourne,
Three Rivers, Chiltern.
a4: Three Rivers, Brentwood, Chiltern

Yes-or-No Prompts
=) Query. Answer Yes or No.
Error Correction Prompts O
Query. Verify the query.
Accuracy  56.13% 68.92% 80.49%

@ Offer valuable insights for future research

Task-based Effectiveness of GPT-4V
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https://arxiv.org/abs/2405.07001
https://arxiv.org/abs/2201.11903

3D Lipstick Effect: A Tool to Make Face Fancy

Feature & Honor

Background
® Top 3% Course Design (3D Vision and Al) In the current context of rapidly evolving artificial intelligence (Al) and
® Based on Google MediaPipe Al Framework computer vision technologies, my project - 3D lipstick effects based on MediaPipe
® Core Algorithm: Face Mesh - is an innovative practice in this trend. Combining the high-precision facial tracking
® Extract Key Points to Make Effect on Face technology with 3D graphics rendering, this technology has a wide range of

practical applications, especially in the e-commerce and social media.

Principle & Demo
Image Rotated Face Rectangle
Theory — Frmen — reeebeeds **"" 3D Mesh Network
Rotated Face Rectangle
Frame 1 Image 3D Mesh Network ; > a etacr : > R
Rotated Face Rectangle = 4 ( K
v Frame 1 e 3D Mesh Network ol k
468 Key Point Detection J
Face Detection with Rectangle & 3D Modeling Attention Mesh to Predict Important Region Lip Attention Mechanism
Reality N/
Dynamic Capture Face Mesh Prediction Key Contours: Eyes and Lip AR Makeup
Details

® Available Source Code (4” of this programme O
® Demo Video Ooshowing basic function

® More open sourced improved applications ()0

[ Ec'; Complete Design Report

Technology Application

Thumbs up 63%

2

® Age prediction ® Puppeteering ® Gesture recognition ® Posture detection
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https://github.com/LutaoYan/3D-Lipstick-Effect
https://watch.wave.video/MXNgDy5kc2JN7IdZ
https://github.com/LutaoYan/3D-Lipstick-Effect/tree/main/Mediapipe%20application

Traffic-sign Detection and Recognition

Feature & Honor Overview of Project

@ School of Computing Programme in NU§

@ Distinction (Top) Assessment é) Certificate

@ Traffic Sign dataset-based Deep learning

A l Reading Image
® Analysis Below 3% Error Rates
Detection Data

(Simplified) ———_p Grayscale Bilateral Gaussian Histogram
preprocessing Conversion Filter Filter Equalization
Feature Hessian Color
ngh’lght N Extraction | eS8 LeR Matrix || Histogram
|
v v
® Sort large-scale dataset into 31,367 training images, HWE'T'S:(:&"GW
7,842 validation images, and 12,630 testing images _ paia el g
Basic Statistics Table Visualization Histogram *
*Numpy «Pandas * Matplotlib Classification Model
Random
A%\
Recognition < SVM KRN Forest

® 4Images Pre-processing Combination Method,
Effectively Improve Image Quality *

L Model i =
- p Evaluation Accuracy Recall Precision F1 Score
I J 4

® Feature extraction algorithm (Especially HOG) to filter out
the misdetected non-traffic sign areas

Procise Positioning Steo by S Gallery
recise Positioning Step by Step ® Multi-Evaluation to Find Best Model Combination
| Model | Accuracy| Precision | Recall | F1Score | Defense Scene
HoG + KNN 0.939 0.912 0.907 0.909
Hessian + KNN 0.932 0.933 0.926 0.929
HoG + Random Forest 0.991 0.996 0.983 0.989
Hessian + random forest 0.977 0.989 0.961 0.975
LBP + SVM (linear kernel) 0.928 0.969 0.901 0.934
HoG + SVM (poly kernel) 0.986 0.991 0.981 0.986
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https://lutaoyan.github.io/file/NUS_Letter.pdf
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