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hatScratch

ChatScratch: LLM-Powered Visual Programming Education Software
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Contestant: University of Illinois Urbana-Champaign

Recommender: Zhejiang University
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Industry Background : Domestic vs. Global Trends . >
WER: BRINGEELLIISIkMES

Programming education has been incorporated into the curriculum and teaching settings of primary
and secondary schools in over 24 countries

EICEER, HRBSHERBAOTERD/RESRS

*
R 8s|50705 *"* k22705 P en1.63c  “eik[3505

EELVIEEERER BXR. HSrBIFER

IR AT HiERR: SHEE



GEES R N - U N

Industry Background : Trends inthe Growth of Children's Programming Market and User Base ..., >
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the market size of children’s programming
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In 2024, the estimated market size for children's programming
is projected to reach 58.567 billion with a trend of year-on-
year growth.

the number of children learning programming
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In 2024, the projected user base for children's programming is
approximately 9.7612 million, undergoing a continuous
expansion in scale.

With the support of policies for children's programming and the attention of parents to quality-oriented
education, the market size and user scale of the industry are expected to further grow in the future, with great

market potential.
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Visual Programming : An Introductory Coding Solution Tailored for Children - >
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Intuitive Interface
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In comparison to traditional coding,
beginners in graphical programming can
design projects without learning the syntax.
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Using code blocks to concretize abstract
problems, children can create their own
projects through simple process, fostering
children's computational thinking.

Abundant Themes
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game

Through themes such as animation and
games, which are all entertaining and
engaging, children can fully unleash their
creativity while coding.
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Main Problems
ISR

Difficulty in Translating Creativity

JLESI LR

Children often struggle to

conceive fully developed ideas and
subsequently translate them into
programming projects
independently and attentively.
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Difficulty in Coding
ILERS KB EE

Creating a personal project requires
high level of proficiency in coding.
The official tutorials are tailored to
specific projects, which may not
match the specific need of children.
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Insufficiencies in Curriculum
System and Teaching Staff
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The domestic curriculum system is
in the early stage, which mainly
refers to the standards in America,
and there are not enough
professionally qualified teachers.
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Market Research : Analysis of Domestic and International Products
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There is a lack of programming tools that can assist children in accomplishing independent transformations
from a creative idea to concrete projects and comprehending and organizing code blocks effectively.
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Name Zone

Feature

Deficiency

Scratch E4p

Multi-platform operation.
community resources

Lack of guidance,
lack of innovative supporting
elements

Kitten
EomEE B

cloud storage,
plug-ins and extensions

curt tutorial,
lack of freedom

Lengthy documentation,

SRz ) Python-controlled items, an overly flat learning curve.
mBlock 5 Sample programs Prerequisite Knowledge
Required
Supports for a wide range of Absence of a graphical
— rogramming languages, rogramming platform,
Ak ER prog g languag prog gp

rich course resources with
progress tracking

Unvaried curriculum-based
teaching

Common Drawbacks

* Neglecting of Children's
Creativeness
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* Absence of Child-Friendly
Guidance
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e Limited Freedom
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Project History ﬁmﬁs)
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Solution HEYH >

R =
Interactive Graphical Programming Software
» Pioneering creative support for graphical programming software
» Al assisted children to build code blocks
» Situational creative assistance
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Personalized-assisted Programming

() * Code block location prompts
Code He[p + Program implementation program guidance
» Even young children can easily use it

NERT - RBAE - S6tlES

ChatScratch

¢ ~ Self-learning Friendly Problem-solving Tool
» Ul perfect barrier-free user experience
* Multi-process and multi-angle code help
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Advantages . Unleash Children's Boundless Creativity S >
BERS: ToxELEEE
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Communicating with the Al assistant, children can guide the story through interaction. In the case
that simple response cannot provide satisfactory help, children are supported to continue
interaction with initiative and not limited by the tools.

SR - BEED - AZBER

HREE
With just a few strokes as the sketch and a simple description, exquisite cartoon pictures can be
generated, and chosen according to children’s preferences. This tremendously increases the

lower bound of creative expression.
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Generated by independent ideas, the code blocks can be arbitrarily modified and combined,
forming brand-new ideas and stimulating children's unlimited creativity from infinite possibility.
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Advantages : Child-oriented Self-study Paradigm I >
BERNE: EE/IEBEEEIRIT

W
Barrier-free Use Positive Learning
T8 ERIRFES
* Intuitive GUI — Great ease of use and enhanced * Multi-modal answers — Response to all queries
access to information with Al assistance
* Informative images — Direct presentation of code + Affirmative feedback — Stimulation to children
blocks and associative idea stimulation about finding out and solving problems
* Voice communication — Literacy requirement * Motivational support — Children's energetic
avoidance and better affinity with children learning helper

The child-friendly design enhances children's confidence and makes them have a pleasant learning
experience, which makes it easy for every child to participate in programming.
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Innovation : Virtual Identity as Progamming Teachers Using LLMs e >
BlFrR—: ETXKESEENENEITEHRE

1 Code Card 2 e
RN EEIE
} Code Help
Teacher’s Help LM Scratch
Expert
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Finetune the GPT-3.5 model by Locate code blocks on voice input Automatically generate basic
small structured samples serving with highlight, and provide voice solutions based on vocal demand
as the scratch expert. prompts also. that allow experimentation.

Help children find specific code blocks and generate solutions automatically with expertised knowledge.
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Innovation : Virtual Identity as Companions Using LLMs — >
BlFrR = BT RESRENENIRALERF

Identity & Scenario Assumption
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Co-Create H seene
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Adopt thinking patterns akin to Operate without judgment or Deliver genuine teamwork and
those of children, our Al enables a constraints, ensuring a communication experiences for
sense of familiarity, promoting a level communication during the children with Al companionship
close connection and co-creation. creative process. and collaboration

Assist children in enhancing their storytelling and drawing, in a playful and child-like styles.
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Innovation : Enjoyable Drawing Assistance Enhanced by Generative Al
BlFrR=: ETEMIAIRTERSEGHE
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S8 E Based on detailed ideas and imperfect sketches, ChatScratch generates featured pictures for
AE{EE the children lacking drawing skills.

Step 2  kizSiERERAIEEprompt

Through LLM, the semantics will be reshaped into a prompt used to generate graphic material.

Step 1
EEIRESEERCLIPIEXSE

Step 3
ControlNetEEBN)LEER G

Understand the semantics _ _, Using ControlNet, graphic material
of the provided annotated

sketch using CLIP.

with similar shape of the sketch

can be generated.
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Innovation : Story Co-creation Enhanced by Generative Al
BIFTRI: ETERLAIRIHEIHSEHE

£ E g Based on featured sketches and rough settings from children's oral information, ChatScratch
AEGE generates full stories for the children lacking of story-refining skills.
Step 3  Sstable DiffusionEE R EIHS
With the help of Stable Diffusion, we can turn the stories into a series of well-drawn scenes.
Step 1 Step 2
EaERSHHRRICLIPIEN 5 EFChatGPTRISSEEMSE AR

Perfect stories can be

— > generated by ChatGPT under
the given outline as children’s
wish.

Understand the semantics
of the provided drawing
using CLIP, connected with
imperfect description.
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Technological Barrier : Pertinent Research Achievements \ \
FREEZRR: HFIBAEXRIATAER

Including but not limited to one pending patent directly related to the project, 5 research papers and a Youth
project under National Natural Science Foundation of China, our team possesses extensive research supporting
the ChatScratch development.
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Analysis for Competitive Products

RO

Online Platform Online Course Offline Course School
Expense per i
year (CNY) 698 1k 15k-25k Free
Learning o9 Good Better Bad
Effect Lack of Lack of supervision Inefficiency of Inefficiency of

communication

‘many-to-one" class

‘many-to-one" class

Accessibility

Anytime and
Anywhere

Specific time but
Anywhere

Specific time and
developed areas

Specific time and
developed areas

Personalized
Assistance

Absent

Limited

Limited

Limited

ChatScratch

499
Cost-effective

Best

Anytime and
Anywhere

Highly Support
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Business Mode : A Transition from B2B to B2C

mEL . MB2BZIB2C

Revenue Model: Institutional Distribution and Individual Direct Sales

B2B

Educational institution
School

\

B2C

Self-taught children
and their parents

Reduce operational costs
Expand user base

BEFREERA RET KRFEHE

We will offer pilot cooperation
agreements to education institutions,
providing low-cost while high-
quality software services with
adjustable pricing according to the
size of their users.

\

Form business partnerships
Engage with individual users

EMIEXEWSIE FENENARR

We will also directly connect with
individual users, and attract them
by means of limited-period free
trial, gift for completion of learning
tasks and regular membership.
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Adjustable Pricing with cyclical
increment

ZICREEN FERMEE

Considerations:

* Service Life

¢ Function Demand
e Extra Service

e User scale
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Capital Structure : investment and Equity Analysis

BREEN: RESKNSHT

Diversified Financing to
Minimize Risks

ZITRER &/IMEXG

* Our project has received support
government entrepreneurship assistance
policies, which not only helps us expand
the project's influence but also provides
more opportunities and platforms.

* \We have garnered favor from
partners who provide professional
educational resources and technical
support while also contributing to the
project’s initial funding and angel
investors who offer ample funds for
project operations.

30%
300,000

Angel
Investor

30%
300,000

Entrepreneurial
Team
Investment

40%
400,000
Entrepreneurial Loan

Reserving Equity to Ensure a Stable
Growth

FRERERD BN RIERRE AR

To preempt any potential funding
shortages, we have chosen to allocate the
aforementioned funds as initial project
equity, reserving a 10% ownership stake.
This strategic move is intended to facilitate
the inclusion of new partners or project
investors when necessary, ensuring the
capability to introduce additional
investment to meet financial demands.

By adopting this approach, not only can we
ensure the seamless operation of the
project but also provide ample
opportunities for expansion and growth.
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Promising Prospects : Analysis of Investment and Revenue ST >

TSSTA: IWASFESHT

NPV ¥61,870,000 IRR 509% o UEEarIR - MERRE, EREN
" Revenue (thousand) = Profit (thousand) 68329
56020
40230 ' il
32680 L
29969.4
- - 25976.4
17054.4 16517.4 - .
I— T
6259'5730.5 e
2024 2025 2026 2027 2028

NPV stands for Net Present Value, and a higher value indicates more substantial return.

IRR represents Internal Rate of Return.
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Business Collaboration : Huanma Zone- An Industry-Research Collaboration Platform .., >

W EE: OBEk——/ HHEEAEFS
wWww.huanma.zone
Field Research in the Enterprise Innovative Research and Development
IV HEFFE BUFRTHA

Building upon specific market Leveraging the robust industry-

guidance and on-site product academia-research platform and
associated market resources
provided by "£J#3", the research

team is expected to achieve

research, the company will seek
collaboration models that are better
suited for the development of

children's programming in the new technological development

era. With scientific research, talent,
and achievements as driving forces,
we aim to provide products and

services to training institutions.

according to users' feedback and the
interviews from the companies and
eventually outline the next stages of

research.
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Business Collaboration : AC Source Programming - Deep Commercial Partnership - >
IS ACRRE—RERWEIE

http://101.43.142.51/home

Implementation in Class Development for Special Needs,
Attracting More Prospective Users Enhancing Competitiveness
SENATFRE WSIESEERR MELTRRFE ERSERRFN
ChatScratch is implemented in class to offer children We provide real-time customer service for teachers to enable
relevant provision and refinement, thereby the development of specialized versions based on their
elevating learning efficiency. requirements, thereby enhancing teaching efficiency.

We also cater to the distinct learning We implement tiered instruction based on

needs of various students, promoting children’'s comprehension levels and

customer satisfaction and attracting a teaching effectiveness to amplify learning

larger pool of potential clients. motivation, making the company more

unique and competitive in the market.
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Individual Customers : ChatScratch for self-taught children . >
MR 5BZERENLERTT

A brand-new self-taught learning experience
Cultivating innovators for the new era

Chatscratch aid children by refining their drawing and guiding their programming in different virtual personalities.

"
q LR

RRFHIBIE: NRFAIRFE:

"B FBLLFIKCRSRE, BEEIEEEE, BFRENTIEZN, KEhtE "EMEMENR R, R t—ERENER..... BERAEIER

FEENBSCELIXLE, {BChatScratch/2BELARRE A S E SFaFRIBAYS (0 HER, URIERRORTR, FRIXNIINERTCEEN ST, 'ChatScratch'SLAZIHHY

EFAEE, SH—LRENENRE. " BpkBEth, SHSIEERIRIZIR, "



REYS REHE SN b g IRE#HE IREEIRA IRERE

Industry Recognition O
APIART
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A Fellow of the Royal Academy of Engineering, two Professors "Huanma Zone" and "AC Source Programming” states:

in the realm of Intelligent Design and Artificial Intelligence : "We believe that this Team will bring excellent products
“ChatScratch holds significant practical value for the intelligent and services to more educational institutions, bringing

development of the children's programming industry" innovative changes to the field of children's graphical

programming.”
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Core Team SRS )

ERER Our team is comprised of exceptional students from UIUC and UoE,
bringing together innovative talents from various disciplinary backgrounds.

BTEWILEBARRBEUIUCHIUOERIFFFEIZHm, BaARRFRGERIEIEFAZ
L
CEO Zhar}g, Gaokai
\ I I |

B ER iz EEH 5588
CTO Lin, Shihan CMO Lu, Yanxin COO Cui, Xiaotong CFO Sun, Mingchen
CPO Zhang, Yingxian CIO Shao, Ge

y : b
Zhang, Gaokai Lin, Shihan Lu, Yanxin Sun, Mingchen Zhang, Yingxian
CEO CTO CMO CFO CPO
UIUC, Undergrad in UIUC, Undergrad in UIUC, Undergrad in UIUC, Undergrad in UoE, Undergrad in

Computer Engineering Computer Engineering Computer Engineering Electrical Engineering Biomedical Informatics



Consultant Team
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Prof Peter Childs
=G

* Professor at large for the
Innovation Design
Engineering double
masters degree in Imperial
College London

* Fellow of the Royal
Academy of Engineering

» Contribute to 200+ papers,
multiple books, and
contracts exceeding £80
million

Prof Lingyun Sun
ATIERE

* Recipient of the highest a
ward -Super Al leader at
the 2021 World
Artificial Intelligence
Conference

Dean of International
Design Research Institute
of Zhejiang University

Director of Zhejiang
University-Alibaba
Intelligence, Design,
Experience and Aesthetic
Lab

Prof Kejun Zhang
Baeisit

Develop innovative design servi
ce platforms in multiple areas a
nd contribute to the constructio
n of virtual design platforms for L

unar exploration (China Academ
y of Space Technology)

Director of Industrial Design
Department, College of
Computer Science and
Technology, Zhejiang University

Guide students to win many pre
stigious domestic and internatio
nal design awards, including the
Red Dot Award and IF Award.

REEM TN

Dr Liuging Chen
AlEZEH

* Member of Executive
Committee of Human-
Computer Interaction
Committee of China
Computer Federation

* Member of Executive
Committee of China-
Britain Artificial Intelligenc
e Association

 Collaborate with Alibaba
on various intelligent and
design projects
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Comprehensively Expand Employment ,_7%()
FALEEh: £SRHERERILEE

For increasing every 1,000 ChatScratch users:

» Directly promote employment of 50 people

* Indirectly promote employment of 200 people

=R A 4R FrRIZE MAEH M55 EE
70N N 30A PIVN

—Provide a wide range of job requirements and promote the structuralization of
the product industry

» Promoting diversified employment

—Based on chatscratch, further promote the popularization of children's programming
education, grasp the booming trend of industry development, create diversified
positions, and promote the development of science and technology.

technical educational

educationalist ~ ~ -~~~ T T T L.
developer planners
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Educational Dimension : Comprehensive Talent Cultivation

HWEHE: 568

Guiding minds, nurturing talents,
and shaping characters

BIES||, BABT

HAIEBALL “DEFRNIER" A9
KT, FHD) URIERE.

Integration of Industry,
Research, and Education”

FERES

HAFBARR S ST AEARTIE
SelFeEtE, RAFIAME
ANAK RN,

Colleges' extensive support for
academic and personal growth
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Educational Dimension : integration of Profession and Entrepreneurship - >
HEHE: TG

Learning for practical application Integration of multiple majors Mass entrepreneurship and
BaN T v innovation
FLHHA FRARIX

BEIIETHS eS|
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Future Plan : incremental Development S >
RERK . EHTIURE

Beginning Interim Long-term
2023-2025 2025-2030 2030-2040

Gain insights into demands Provide tailored customization with Promote international localization
and preferences of customers real-time improvement suggestions through regional collaborations
R AFER ESEH LRI EfrA X ESIE
Establish an integrated Build collaborative coding space Seek eamless integration into
portal website with team projects instructional curricula
A IR Er s i e A= RERA TS
Use digitized marketing with Enhancing versatility through Facilitate group activities and foster a
community-driven engagement mobile app development culture of sharing and exchange

HAEH XRS5 REiZ At BolinitA BREINED) BRDEZR
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Fun with code, no limits in sight, with ChatScratch on show,
sparks of brilliance ignite!

cessss LLM-Powered Visual Programming Education Software
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