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Abstract

The communication of technical insight in scientific manuscripts often relies on ad-hoc for-
matting choices, resulting in inconsistent visual emphasis and limited portability across document
classes. This paper introduces ktbox, a modular LaTeX framework designed to integrate semantic
color palettes, structured highlight boxes, and author metadata extensions into a coherent system for
scholarly writing. The framework is built on three lightweight style files: ktbox.sty for structural
environments, ktcolor.sty for semantically defined light and dark palettes, and ktorcid.sty

for ORCID-linked author utilities. A clear separation of concerns ensures that colors and struc-
tural logic remain independently extendable, enabling compatibility with major templates such as
IEEEtran, acmart, iclr conference, and beamer. Design features include auto-numbered take-
away boxes, wide-format highlights for emphasis, and multi-column layouts supporting embedded
tables, enumerations, and code blocks. Through semantic abstraction and extensibility, the ktbox

framework transforms visual styling from a cosmetic add-on into a reproducible, scalable com-
ponent of scientific communication, improving clarity, portability, and authoring efficiency across
articles, posters, and presentations.

Keywords: ktbox framework, LaTeX, semantic color design, highlight boxes, modular design,
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1 Introduction
Scientific communication has expanded beyond the traditional written manuscript into diverse media,
including journals, conference proceedings, academic posters, and digital presentations. Across these
formats, clarity of exposition and the ability to emphasize core findings remain essential. Although
LATEX has long been the standard for scholarly publishing, existing class and template files focus pri-
marily on layout compliance rather than mechanisms for structured emphasis. Authors are therefore
left with improvised methods to highlight contributions, often through ad-hoc colored boxes or infor-
mal annotations that lack consistency, portability, and reproducibility.
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Figure 1: Dependency workflow of the ktbox framework, annotated with semantic color design, struc-
tural environments, and ORCID integration. Outputs (Article, Poster, PPT) are grouped under a unified
brace.

This situation creates significant limitations for effective knowledge dissemination. Readers are
required to parse dense technical text without visual cues for prioritization. Authors expend effort du-
plicating or modifying formatting code that frequently breaks when reused across venues. Editors and
reviewers lack standardized cues for locating central contributions, findings, or limitations. The prob-
lem extends beyond manuscripts: academic posters require compact and visually distinct summaries,
while beamer presentations demand structured elements that capture attention and facilitate audience
recall. The absence of a unified framework for presenting highlighted content thus constrains scientific
communication at multiple levels.

The ktbox framework addresses this gap by introducing a modular, reusable, and template-agnostic
system for thematic highlight boxes. Implemented as a suite of packages, it separates stylistic design
from logical structure, ensuring portability across article, poster, and beamer formats. By providing
environments for key insights, reviewer–author dialogues, and thematic palettes, the framework en-
ables authors to embed pedagogical and communicative clarity directly within their documents. Its
design positions it not merely as a convenience tool but as a technical contribution to the infrastructure
of scientific writing, enhancing accessibility, reproducibility, and long-term impact.

2 Framework
The ktbox framework is composed of three interlinked style files: ktbox.sty, ktcolor.sty, and
ktorcid.sty. Each file provides a distinct functionality while maintaining modularity. The design
principle is to ensure clear separation of concerns: logical environments for highlight boxes, thematic
palettes for stylistic consistency, and author metadata integration. This modularity allows compatibil-
ity with major document classes, including IEEEtran, acmart, iclr conference, article, poster
formats, and beamer presentations.

2.1 Structural Components
The structural design of the ktbox framework builds directly on the flexibility of the tcolorbox pack-
age. Rather than introducing new syntax or documentation overhead, the framework reuses the estab-
lished key–value interface of tcolorbox, making the environments intuitive for LaTeX users who are
already familiar with its ecosystem. This approach allows authors to immediately apply theming and
layout keys without learning a separate layer of abstractions.

Three core environments are defined: ktbox, ktboxnumbered, and ktboxwide. The standard
ktbox provides a titled box with optional theming, suitable for concise highlights. The ktboxnumbered
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environment introduces automatic numbering for key takeaways, incrementing counters consistently
across the document. This mechanism ensures structured presentation of recurring insights, while pre-
serving compatibility with manual titles. In practice, it behaves as a hybrid between a highlight box
and a titled note, aligning technical summaries with pedagogical clarity. Detailed usage examples are
included in Appendix A.3.

The ktboxwide variant extends across the page width, removing the bubble title and adopting a flat
top style. This design is particularly suited for manuscripts where visual balance requires a minimal
header or where wide content such as tables, enumerations, or code listings need to be integrated with-
out misalignment. Since it inherits tcolorbox’s breakable behavior, page breaks are handled grace-
fully, while spacing adjustments can be achieved using \vspace commands if additional separation
from surrounding text is needed.

A notable strength of the framework is its support for multi-column layouts. Both the standard
and wide environments can be embedded in minipage structures, enabling two- and three-column
arrangements for comparative displays. This feature allows authors to present metrics, figures, or
parallel arguments with clarity, and is illustrated in Appendix A.5. The boxes also support nested
environments, permitting the inclusion of tables, itemized lists, or codeblocks within a styled container.

By extending tcolorbox natively rather than redefining its mechanics, the structural layer of the
framework achieves a balance between flexibility and consistency. Authors can seamlessly combine
highlight boxes, numbered insights, and wide-format containers, ensuring uniform design across di-
verse publication contexts without sacrificing the expressive range of LaTeX.

2.2 Semantic Color Design
The ktcolor package is designed around semantic mapping of colors rather than ad-hoc stylistic
choices. Each palette defines roles such as -bg for background, -title for headings, -border for
framing, and -titlebox for secondary contrast. This abstraction ensures that highlight environments
maintain a coherent visual identity even when themes are changed or adapted for different publication
contexts.

Choice of color codes. Modern hex and RGB values are employed to guarantee consistency across
digital and print outputs. Lighter palettes are based on high-contrast, pastel tones that maximize legi-
bility on white paper or PDF backgrounds, while darker palettes use muted, desaturated hues to reduce
glare during presentations. Colors are selected to balance saturation and luminance: bright shades
are softened into pastels for readability (e.g., #FFEBEE for ktred-bg), and darker backgrounds are
complemented with lighter text tones for clarity (e.g., #1F2A36 for ktblue-bg-dark).

Dual light and dark themes. The framework explicitly supports both light and dark modes. Light
themes are suited for printed manuscripts and PDF reading, where white backgrounds dominate. Dark
themes address on-screen viewing in slides or posters, offering reduced brightness and visual comfort.
The semantic mapping guarantees that a highlight box tagged as “key insight” retains its design role
whether presented in light or dark mode.

Design aesthetics. The visual philosophy emphasizes minimalism and consistency. Rounded cor-
ners, subtle shading, and neutral gray anchors are used to enhance readability without introducing
clutter. Borders employ slightly darker shades of the primary hue, producing contrast while preserving
harmony. This structure enables institutions, journals, or research groups to easily adopt or extend the
palette to establish distinctive visual branding.

By combining semantic abstraction, carefully curated color codes, dual-mode themeing, and min-
imalist aesthetics, ktcolor elevates color from a decorative choice into a structured component of
scientific communication. This approach ensures that the ktbox framework remains accessible, visu-
ally clear, and reproducible across articles, posters, and presentations.
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2.3 Extendability and Modularity
A defining property of the ktbox framework is its modular and scalable design, achieved through
a strict separation of concerns. The color definitions in ktcolor.sty are fully independent of the
structural components in ktbox.sty, which allows authors to extend or replace either layer without
affecting the other. New color themes can be introduced seamlessly, while the ktcolor package may
also be used in isolation when highlight boxes are not required, since it is a self-contained package
depending only on xcolor (\RequirePackage[table,dvipsnames]{xcolor}). At the same time,
careful attention is paid to dependency management: although tcolorbox is not loaded by many
standard .cls files, custom classes may introduce conflicting settings. The framework mitigates these
risks by keeping theme definitions encapsulated in ktcolor.sty and invoking tcolorbox only where
necessary. This separation of color palettes from structural logic ensures that the framework remains
robust, portable, and straightforward to extend across articles, posters, and presentation contexts.

Independent utilities. In addition to the structural and color components, the framework includes
lightweight standalone modules such as ktorcid. This helper provides author metadata integration
through ORCID identifiers, introducing two commands: \orcid for rendering a full linked identifier
and \orcidicon for inserting a compact superscript icon. Since it depends only on hyperref and
orcidlink, the module can be adopted independently of the rest of the framework, reinforcing the
philosophy of modularity and ease of integration and is illustrated in Appendix A.11.

3 Discussion and Future Work
The modular philosophy of the ktbox framework opens up natural opportunities for extension beyond
the current highlight boxes and palettes. One immediate direction is the creation of custom ktforest

environments layered on top of the forest package, enabling taxonomies to be rendered with seman-
tic colors that remain consistent with the overall theme and avoiding the need for ad-hoc styling when
visualizing hierarchical structures such as dataset families or model categories. In parallel, the idea of
kttables emerges as a convenience wrapper for tabular design, allowing border, fill, and text colors
to be applied thematically without requiring authors to manually embed color macros for each cell or
rule. Both extensions reinforce the central principle of abstraction: separating stylistic intent from im-
plementation detail so that the same semantic layer that governs boxes can seamlessly inform diagrams
and tables, thereby broadening the framework into a coherent ecosystem for structured, theme-aware
scientific authoring.

4 Conclusion
The ktbox framework establishes a principled approach to styling in scientific authoring by isolating
color semantics, structural box logic, and auxiliary utilities into coherent modules that remain portable
across diverse document classes. Its design ensures that highlight environments can be flexibly themed,
scaled into numbered or wide variants, and integrated into multi-column layouts while maintaining
consistency of appearance and behavior. By keeping dependencies minimal and responsibilities clearly
separated, the framework not only avoids conflicts with existing class files but also positions itself as an
extensible foundation that can absorb future additions such as semantic forests and thematic tables. In
doing so, it shifts color and structure from ad-hoc embellishments into deliberate, reusable components
of scholarly communication.
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A User Guide and Illustrations
This appendix consolidates practical examples of the ktbox framework. It includes environment defini-
tions, code snippets, and theme palettes. Each subsection corresponds to specific design and technical
aspects described in Section 2, allowing readers to directly connect conceptual discussions with con-
crete implementations. This document introduces custom key takeaway boxes. Each box supports
optional ‘title’ and ‘theme’ parameters. Dark themes use the ‘-dark’ suffix (e.g., ‘red-dark’).

• ktbox: Standard titled box with theming.

• ktboxnumbered: Auto-numbered version for structured insights.

• ktboxwide: Full-width layout for high-emphasis content.

A.1 Basic Highlight Box
The fundamental environment for emphasis is the ktbox, which supports optional titles and theming.

Key Insight

This is an example of a highlighted message.

\vspace*{0.75em}
\begin{ktbox}[title={Key Insight}]
This is an example of a highlighted message.

\end{ktbox}

A.2 Response Box Variation
The ktbox environment enables structured exchanges, such as author–reviewer dialogue.

Reviewer Comment

This variation is designed for structured dialogue between authors and reviewers.

\begin{ktbox}[title={Reviewer Comment}]
This variation is designed for structured dialogue between authors and reviewers.

\end{ktbox}

A.3 Auto-Numbered Boxes
The ktboxnumbered environment introduces built-in counters via \thetcbcounter. This allows au-
thors to present structured takeaways that are automatically numbered, ensuring consistency across
sections. It behaves similarly to ktbox, except that the title argument is mandatory.

Key Takeaway A.1 Summary

Key observations are auto-numbered to improve traceability.
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\begin{ktboxnumbered}{Summary}
Key observations are auto-numbered to improve traceability.

\end{ktboxnumbered}

A.4 Wide Layout Boxes
The ktboxwide environment omits the bubble title bar, making it ideal for manuscripts where seamless
integration with body text is preferred. It expands to the full column width and avoids visual clutter
while still retaining thematic consistency.

This wide box is best suited for papers without bubble titles.

\begin{ktboxwide}[theme=orange]
This wide box is best suited for papers without bubble titles.

\end{ktboxwide}

A.5 Multi-Column Layouts
By nesting boxes inside minipage environments wrapped in a tcolorbox container, the framework
supports two- and three-column compositions. This is particularly useful for comparative metrics,
side-by-side insights, or poster layouts.

Multi-Column Usage: Two Column Layout

Model Insight

MobileNetV3 offers a balanced trade-off for
edge inference.

Camera Insight

Cam-1 and Cam-4 provide diverse modality
views.

\begin{tcolorbox}[enhanced, sharp corners=south, colframe=white, colback=white, boxrule=0pt,
top=0pt, bottom=0pt, left=0pt, right=0pt]←↩

\begin{minipage}[t]{0.48\textwidth}
\begin{ktbox}[title=Model Insight]
MobileNetV3 offers a balanced trade-off for edge inference.

\end{ktbox}
\end{minipage}\hfill
\begin{minipage}[t]{0.48\textwidth}
\begin{ktbox}[theme=green, title=Camera Insight]
Cam-1 and Cam-4 provide diverse modality views.

\end{ktbox}
\end{minipage}

\end{tcolorbox}

Multi-Column Usage: Three Column Layout

Speed

MobileNetV2: 165 fps

Accuracy

ResNet50: 91.3%

Latency

Inference latency: 13ms
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\begin{tcolorbox}[enhanced, sharp corners=south, colframe=white, colback=white, boxrule=0pt,
top=0pt, bottom=0pt, left=0pt, right=0pt]←↩

\begin{minipage}[t]{0.32\textwidth}
\begin{ktbox}[theme=blue, title=Speed]
MobileNetV2: \SI{165}{fps}

\end{ktbox}
\end{minipage}\hfill
\begin{minipage}[t]{0.32\textwidth}
\begin{ktbox}[theme=orange, title=Accuracy]
ResNet50: \SI{91.3}{\percent}

\end{ktbox}
\end{minipage}\hfill
\begin{minipage}[t]{0.32\textwidth}
\begin{ktbox}[theme=red, title=Latency]
Inference latency: \SI{13}{ms}

\end{ktbox}
\end{minipage}

\end{tcolorbox}

A.6 Semantic Palettes
Examples of semantic palettes, as discussed in Section 2.2, are shown here. The demonstration includes
variations defined in ktcolor.sty, illustrating how background, title, border, and titlebox roles are
mapped.

A.7 Light and Dark Themes
The framework explicitly supports both light and dark themes, enabling consistent appearance across
print and on-screen settings. Tables 1a and 1b summarize the available palettes.

(a) Light Themes (Default)

Theme Title Border TitleBox BG

gray
blue
green
yellow
orange
red

(b) Dark Mode Themes

Theme Title Border TitleBox Text BG

gray
blue
green
yellow
orange
red

A.8 Design Aesthetics and Layouts
Illustrations of minimalism in layout, use of rounded corners, and multi-column arrangements are
provided here. These reinforce the design philosophy described in Section 2.2.

A.9 Highlight Boxes
The core environments for emphasis are built on tcolorbox, extended with semantic theming. The
standard ktbox supports both optional titles and themes, making it the most versatile choice for inline
highlights.
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\begin{ktbox}[title={Model Insight}, theme=green]
This box combines a title with semantic theming.
\end{ktbox}

A.10 With Theme

Key Takeaway A.2 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.3 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.4 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.5 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.6 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.7 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.8 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.9 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.10 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

Key Takeaway A.11 Insight

MobileNetV3 achieves optimal real-time performance for embedded systems.

A.11 ORCID Integration
The ktorcid package extends author metadata by embedding ORCID identifiers with icons.
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