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From Human Represenbations Go Al Realization: Algorithms and Tools for Creating and Refining
InGeractive Systems

Mobivabions

Humans convey ideas through rich, nabural representations such as bext, sketches, illustrabions and visual cues.
Recent Al systiems have tGhe ability to recognize the complex nuances of human intent and map them Go procedural
artifacts, such as code or domain-specific languages. In this thesis, we explore how these human representations can
be leveraged bo create and refine interactive systems along bwo fundamental dimensions: tools and algorihms (from
novel Al mebhods bo practical implementations) and user experbise (from novice o expert users). Through
crontributions spanning bobh dimensions, we investigatie how these capabilities can benefit users across various
domains, including Ul design, education, and smart home automation.
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We introduce a sbyle-aware sketich-to-code conversion method
for web interfaces that not only translates hand-drawn

sketiches into functional HTML/CSS code, but also automatically We ir an app 1 for
applies visual styles from reference images using machine Tuboring System creabion by leveraging Generablve Al o
learning Gechniques for color extraction and font matching. help educators design butor inberfaces without specialized

programming skills. The system translabes educators' high-
level requiirements into inberface designs through prompt

g g and DSL, demor 1g Gime
compared bo traditional drag-and-drop methods in
preliminary tests.

This research advances code generabtion from visual
web designs by inbroducing: 1) WebUI2Code - a

e ialized pipeline and that p real-
= world websibe code and screenshobs bo produce
deaner braining daba, 2) a synbhetic dabaseb of

We introduce a natural language-based website generator

leveraging Large Language Models Ghat; enables nor+-technical ot and bheir b variations

users bo creabe and iberatively refine com Building on previous work, we present a an Al-assisted bette captures moder A

bhrough simple bexts descripbions, making web development system for TS interface design Shat inbroduces :;e'ﬂ‘id- a':i 3)an x:;:z r::fj:mmg bhat

more accessible while maintaining user control over the final | step d ibion and preference-driven Ul vional RNN s on bpeT;nn

oubput. reflnemenb. Through a user study with 8 educators, we benbladl whl'lel nidende on cod dﬂengemb in handii
demonstrate that the system achieved 33% higher rhs, _' mg"_‘g engesin ng
interface quality while maintaining comparable design time reak-world website complexity.

to braditional methods.

Multimodal Disambiguation in
Smart Homes

Integrating GenAl into
Representation Learning Dynamic Uls
of Uls

Fige 2- PrposedVO-VAE Kigh el model b e

This ir anovel archil rre for
learning meaningful representations of graphical user
In bhis work we introduce a system that combines LLMs with visual and inerfaces, combining a Transformer-based VQ-VAE We inbroduce a framework which enables
bextual cues bo resolve ambiguous user commands in smart home model with a Figma-compatible dataset o bridge the applicabions o leverage Large Language Models for
environments. The approach advances smart home interaction by gap bebween Al research and real-world design tools. real-time interface personalization through natural
providing a more intuitive way to handle ambiguous requests like "make language ir g bhe li ions of
the room cozier". ional stabic ct jon app
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