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Visual Al for Data-Science Co-creation

Dr. Juan Wang works on computer vision, with research spanning 2D image analysis,
3D scene understanding, multimodal and vision-language interpretation, generative
and reconstruction methods, and learning-based visual reasoning. Her research
develops visual Al methods for recognizing, reconstructing, comparing, and

interpreting visual, spatial, temporal, and multimodal data.

In many data-science collaborations, visual data creates recurring challenges:
datasets can exceed consistent manual inspection; evidence from images, 3D
structures, text, measurements, and metadata is often analyzed separately; and task-
specific workflows can be difficult to adapt and reuse, while their outputs require
domain-specific validation. Wang's contribution to data-science-based co-creation lies
in helping transform such data into structured and interpretable outputs, including
features, annotations, quantitative measurements, candidate patterns, 3D
representations, and searchable embeddings. These outputs support downstream
comparison, statistical modeling, hypothesis generation, expert validation, and data-

informed interpretation.

In collaboration with domain partners, visual Al methods can be prototyped on
partner data, reviewed and refined with domain expertise, and developed into

reproducible data-science workflows for further analysis, publication, and reuse.

Capabilities for Co-creation:

- Visual data analysis and pattern recognition — processing, segmenting, classifying,
tracking, and comparing visual data to extract features, regions, measurements,
changes, and candidate anomalies for expert review

- Spatial intelligence and 3D vision — analyzing geometry, depth, surface structure,
point clouds, 3D representations, and scene-level spatial relationships to support
spatial comparison and reconstruction

- Semantic and multimodal interpretation — linking images, 3D data, text, metadata,
labels, and measurements with concepts, language, and domain knowledge for
interpretable cross-modal analysis

- Reusable visual-Al workflows — adapting machine-learning, deep-learning,
generative/reconstruction, and multimodal models with partner data and expert

feedback to build reproducible data-science workflows
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