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Document status and scope

This is a concept-stage whitepaper. It describes Zorthana's intended research direction and a proposed plan for
Zorthana Cutout. It is not a report of a completed model release. At the time of writing, no Zorthana Cutout architecture,
training dataset, benchmark result, performance figure, or finalized model license is asserted here.

The terms current position, proposal, and future work are used to separate stated direction from work that remains
to be done. Any technical design, release commitment, or result described as proposed must be validated before being
presented as completed.

Abstract

Zorthana is a technology and Al research initiative intended to explore practical, accessible, and reproducible Al
systems. Its initial research project, Zorthana Cutout, is proposed as an open-weight computer-vision project focused on
foreground segmentation and image background removal. The project aims to investigate how useful object masks can
be produced, refined, and exported in workflows that are understandable to developers and accessible to a broad range
of users.

This document defines the motivation, intended scope, research questions, proposed evaluation methodology,
responsible-release principles, and staged development plan for Zorthana Cutout. It deliberately does not claim a
particular architecture, dataset, benchmark score, speed, accuracy, or production capability. Those details should be
selected and documented only after technical experiments and validation.

The central proposition is that a credible Al project should make its purpose clear, disclose its limitations, document its
methods, and support independent evaluation. Zorthana intends to apply those principles as its work develops.

1. Zorthana: vision and principles

1.1 Vision

Zorthana's long-term vision is to develop and support useful Al technology through focused research, practical
engineering, and accessible tools. The broader brand may eventually encompass multiple areas of Al and software, but
the initial public research scope should remain specific enough to evaluate.

1.2 Mission

The proposed mission is to make selected Al capabilities easier to understand, test, integrate, and use. Zorthana aims
to connect research questions with usable software, while communicating clearly about what has and has not been
demonstrated.

1.3 Operating principles
* Evidence before claims. Performance and capability claims should be supported by reproducible tests.
 Clear scope. Each release should state intended use, known limitations, and supported inputs and outputs.

* Reproducibility. Where legally and technically possible, publish evaluation procedures, version information, and
implementation details needed to reproduce results.

* Responsible data use. Use datasets only under applicable terms, track provenance, and respect privacy and applicable
rights.
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« Practical accessibility. Consider deployment cost, model size, latency, and developer experience alongside raw quality.

* Open development where feasible. Publish useful artifacts and documentation while being explicit about license
conditions and any unavailable components.

These principles are goals for the project, not claims that all practices are already implemented.

2. The problem space: foreground segmentation and
background removal

Image background removal is often treated as a simple binary task: keep the subject and discard the background. In
practice, high-quality results can be difficult when the subject has hair, fur, translucent materials, thin structures, motion
blur, low contrast, shadows, reflections, or a background with similar colors.

It is useful to distinguish related technical tasks:
* Semantic segmentation assigns a class label to pixels.
* Instance segmentation separates individual object instances.
» Foreground segmentation estimates which pixels belong to the subject of interest.
* Image matting estimates fractional foreground opacity near mixed or soft boundaries.

* Background removal is a product workflow that uses a mask or alpha matte to produce an image with the background
removed or replaced.

A binary mask can be adequate for some graphics and product images, but it may produce jagged edges or lose fine
detail. Alpha matting can better represent soft boundaries, but it introduces additional complexity and must be evaluated
separately. Zorthana Cutout should state clearly which of these tasks a given version supports.

3. Zorthana Cutout: proposed project definition

3.1 Purpose

Zorthana Cutout is proposed as an Al research and software project for extracting foreground subjects from images. Its
intended direction is to investigate a practical workflow from input image to segmentation output, with emphasis on
useful edges, predictable behavior, and straightforward integration.

3.2 Intended users and use cases

Potential users include developers, designers, researchers, and people building image-processing workflows. Potential
use cases to investigate include:

* Product photography and catalog assets.

* Profile images and portraits.

» Creative design and compositing.

» Batch image-processing pipelines.

» Developer integrations through a command-line tool, library, API, or web interface.

These are candidate use cases, not a statement that each is currently supported. Suitability should be assessed by
testing representative images and documenting failures.

3.3 Proposed input and output contract

A future implementation should define a versioned input/output contract. Candidate input formats include common
raster image formats, subject to the eventual implementation. Candidate outputs include:

* A binary or soft mask.

* An image with transparent background, where supported.
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« A preview or composited image.
» Optional diagnostic metadata, such as processing duration and model version.

The project should specify behavior for transparency, orientation metadata, color profiles, oversized files, malformed
images, and unsupported formats before declaring production readiness.

3.4 Non-goals for the initial scope

To keep the first research effort manageable, the initial scope should not imply universal segmentation of every object,
perfect handling of every boundary, video segmentation, 3D perception, or guaranteed suitability for high-stakes
decisions. Those areas would require separate requirements and evidence.

4. Research questions

The initial research program should answer the following questions through controlled experiments:

» Which model and inference approaches offer a useful balance of mask quality, speed, memory use, and deployment
complexity for the target use cases?

« How reliably can the system preserve thin structures and challenging boundaries such as hair, fur, glass, and
motion-blurred edges?

* How does performance vary across portraits, product images, cluttered scenes, low-light images, and unusual
subject/background combinations?

* When is a binary mask sufficient, and when is a soft alpha matte necessary?

« What forms of user guidance, if any, improve results enough to justify additional interaction?

» What are the practical trade-offs among local inference, server-side inference, and browser or on-device deployment?
« Can the evaluation process be made repeatable, transparent, and affordable?

The answers should be reported from actual experiments. Until then, they remain open research questions.

5. Proposed technical workflow

The following is a research workflow, not a finalized architecture.

5.1 Requirements and baseline

Define the target image types, maximum input dimensions, expected output, latency goals, hardware assumptions, and
acceptable failure modes. Establish a simple baseline implementation before attempting to optimize it.

5.2 Candidate model selection

Review candidate segmentation and matting methods using primary papers, available code, model cards, licenses, and
hardware requirements. Compare candidates under the same input preprocessing and evaluation protocol where
possible. The project has not yet selected or validated a final architecture.

5.3 Data governance and preparation

Create a dataset inventory recording source, license or terms, permitted uses, collection date where relevant,
annotation format, and known limitations. Do not assume that publicly accessible images are automatically available for
any training or redistribution purpose.

For each dataset, document class or subject coverage, image resolution, annotation quality, and potential
representation gaps. Keep evaluation data separate from training and tuning data to reduce leakage.
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5.4 Inference and post-processing

Evaluate the full pipeline, not only the model output. Candidate steps may include image orientation handling, resizing,
mask thresholding, edge refinement, alpha generation, and export. Each step should be justified through testing
because post-processing can improve some images while damaging others.

5.5 Deployment experiments

After an initial quality baseline exists, evaluate deployment options. Record model artifact size, peak memory use,
cold-start time, steady-state latency, throughput, hardware, software versions, and any network dependency. Report the
exact test conditions alongside measurements.

6. Evaluation framework

No Zorthana Cutout benchmark results are available in this concept document. The following is a proposed evaluation
plan.

6.1 Dataset design

Build a held-out evaluation set with documented permissions and diverse, representative cases. Include ordinary
examples as well as challenging cases: fine hair or fur, thin objects, transparent or reflective materials, similar
foreground/background colors, shadows, clutter, low resolution, and partial occlusion. Avoid relying solely on
hand-picked success examples.

6.2 Quality metrics

Metric selection should match the task and annotation type. Candidate measures include:
* Intersection over Union (loU) and Dice coefficient for binary masks.
* Precision and recall to expose different false-positive and false-negative trade-offs.
* Boundary-sensitive measures to evaluate edge placement.

» Matting metrics, such as SAD, MSE, gradient error, or connectivity error, only where suitable alpha-matte ground truth
and a well-defined protocol are available.

* Human review using a documented rubric for edge artifacts, missed regions, unwanted foreground, and visual usability.

No single metric fully captures visual quality. Results should include per-category analysis and representative failure
cases.

6.3 Performance and resource metrics

Measure latency, throughput, model size, peak memory, and hardware requirements under documented conditions.
Separate preprocessing, inference, post-processing, and file export times where feasible. Avoid comparisons across
systems unless the test conditions are sufficiently comparable.

6.4 Reporting protocol
Each published result should state:
» Model identifier and exact version or checkpoint.
» Dataset and split, with permissions and provenance notes.
« Input resolution and preprocessing.
» Hardware and software environment.
« Metric implementation and evaluation settings.
* Number and type of evaluated samples.

» Aggregate results and relevant category-level results.
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* Known failure modes and limitations.

If a measurement has not been performed, label it not measured rather than estimating it.

7. Open-weight release approach

Zorthana intends to explore an open-weight release for Cutout. The license has not been finalized. “Open weights”
should not be used as a synonym for unrestricted use or for a fully open-source system: model weights, code, training
data, and documentation can have different availability and licensing conditions.

Before release, the project should decide and publish:
» The model-weight license and any use restrictions.
* The code license.
* The status and terms of training and evaluation datasets.
» Whether training code, configuration, and reproducibility artifacts will be provided.
» Model card details, including intended use, limitations, and evaluation scope.
* A versioning and changelog policy.
* A process for reporting security, privacy, or quality issues.

Dependencies and upstream model licenses must be reviewed before redistribution. No specific license is promised in
this document.

8. Responsible development

8.1 Data rights and privacy

Maintain provenance records for data used in training, tuning, and evaluation. Follow applicable licenses, terms, privacy
obligations, and removal processes. Avoid including private or sensitive images without a lawful and appropriate basis.

8.2 Limitations and misuse

Segmentation can fail silently by removing part of a subject or retaining unwanted background. The interface should
make outputs inspectable and, where practical, allow users to correct masks. Do not represent output as perfect or
suitable for every use case.

8.3 Security and operational controls

If a hosted service is developed, define file-size limits, supported formats, retention and deletion behavior, access
controls, rate limits, and abuse handling before launch. Do not claim that uploaded files are private, retained for a
particular period, or deleted automatically until the actual system behavior and policy support those claims.

8.4 Accessibility and efficiency

Investigate efficient inference and usable interfaces without assuming that the smallest model is always best. Evaluate
quality and resource consumption together, and disclose trade-offs.

9. Development roadmap

This roadmap is organized by phases rather than calendar dates. Advancement should depend on evidence and
completed deliverables, not a promised schedule.

Phase 1 — Define and establish a baseline

« Finalize the initial user needs and target image categories.
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« Create the dataset and license inventory.

* Review candidate models and their terms.

« Define evaluation splits, metrics, and a repeatable test harness.

« Implement a baseline pipeline and record initial results without promotional filtering.

* Document major failure categories and revise the scope.

Exit condition: the team can reproduce baseline measurements and explain what the system does and does not

handle.

Phase 2 — Improve quality and reliability

« Investigate failures on challenging boundaries and diverse images.

» Compare candidate approaches under consistent conditions.

« Evaluate mask refinement and, if justified, alpha matting.

» Add automated tests for input handling and output correctness.

* Track quality regressions between versions.

Exit condition: improvements are supported by held-out evaluation and documented trade-offs.

Phase 3 — Prepare developer and user workflows

» Choose the first distribution method based on requirements.

« Define stable input/output behavior and error handling.

* Test performance on explicitly documented hardware.

* Produce examples, integration guidance, and known-limitations documentation.

Exit condition: another developer can use the release using published instructions and understand its constraints.

Phase 4 — Evaluate an open-weight release

» Complete model, code, dataset, and dependency license review.

* Prepare model documentation and reproducibility notes.

* Publish evaluation data or an appropriately documented evaluation protocol where permitted.

» Tag a versioned release and publish a changelog.

* Provide a process for issue reports and corrections.

Exit condition: release contents, terms, evidence, and limitations are clear enough for independent users to assess.

10. Risks and mitigations

Poor boundary quality

Dataset bias or gaps

Unclear rights

Misleading claims

Deployment constraints
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Fine details may be lost or background may
remain

Quality may vary across image types

Data or weights may not be redistributable

Early examples may not represent typical
results

Quality may require more memory or latency
than expected

Include boundary-focused evaluation and
failure examples

Document coverage and report category-level
performance

Track provenance and review all applicable
terms

Publish protocol, limitations, and held-out
results

Measure hardware and pipeline costs before
committing



Scope expansion Too many features can delay a reliable first Keep the first release centered on still-image
release foreground extraction

11. How success should be judged

At concept stage, success is not a benchmark score or a claim of superiority. The first meaningful milestone is a clearly
scoped, reproducible baseline. Subsequent milestones should demonstrate measured improvement on held-out data,
transparent failure reporting, dependable software behavior, and a release package whose licensing and limitations are
understandable.

Zorthana should compare its work with relevant published methods only when the datasets, protocols, and test
conditions permit a fair comparison. Published results from other projects are context, not evidence of Zorthana Cutout's
own performance.

12. Conclusion

Zorthana is being shaped as a technology and Al research initiative with a practical starting point: foreground
segmentation and background removal through Zorthana Cutout. The project has an opportunity to earn trust by
combining useful engineering with transparent evaluation and careful release practices.

The immediate priority is to turn the concept into a testable research program: define the scope, review model and data
options, establish a repeatable baseline, and publish what the evidence supports. Model architecture, datasets,
benchmarks, deployment targets, and licensing should be chosen and reported as those decisions are made—not
invented in advance.

References and further reading

The following publications provide context for segmentation research. They are not evidence of Zorthana Cutout
performance.

« Kirillov, A. et al. (2023). Segment Anything. ICCV 2023. https://arxiv.org/abs/2304.02643
* Ravi, N. et al. (2024). SAM 2: Segment Anything in Images and Videos. https://arxiv.org/abs/2408.00714

» Meta Al Research (2025). SAM 3: Segment Anything with Concepts.
https://ai.meta.com/research/publications/sam-3-segment-anything-with-concepts/

Appendix A — Publication checklist

Before presenting a later version as a technical results paper, confirm that it contains:
m A named author or responsible organization and contact route.
m A dated version and changelog.
m A specific model version and reproducible setup.

m Dataset provenance, licenses, splits, and annotation details.

Evaluation protocol and metric definitions.

Measured results with hardware and software details.

m Representative successes and failure cases.

Model, code, and data license statements.

m Known limitations and intended-use guidance.

A clear distinction between completed work and planned work.
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Appendix B — Current status summary

Stated direction: Zorthana is an Al/technology brand; Zorthana Cutout is intended as an open-weight Al research
project focused on image segmentation and background removal.

Current stage for this document: concept and initial planning.

Not established in this document: final architecture, training data, training procedure, benchmark results, accuracy,
latency, model size, supported production formats, release date, or final license.

Next step: select a baseline research approach and define a reproducible evaluation protocol before making
performance claims.
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