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Figure 1: We introduce TranslateAR, a mobile AR system that translates real-world text directly within the live camera view
while preserving its visual style and spatial context. The examples show translations across diverse text forms: a handwritten
note, cereal packaging, a street sign, a neon storefront sign, and an illustrated poster.

Abstract
Foreign-language texts are all around us—on signs, menus, labels,
and packaging—and camera-based translation tools now let us read
it. However, these tools render translations as plain overlays: the
cursive on a cafe menu and the neon of a storefront sign both
arrive in the same dull, default font. Typography, color, and layout
carry a message’s formality, tone, and identity—and sometimes a
bit of delight worth saving. We introduce TranslateAR, a mobile
AR prototype that translates text in the scene while preserving its
style, regenerating the surface itself so the translation keeps the
look of the original. Doing this in a live camera view is non-trivial:
text must be detected and stabilized across frames, localized on a
physical surface in 3D, and rectified before it can be convincingly
regenerated. And because a faithful patch takes seconds to produce,
we pair an immediate on-device translationwith a slower generative
pass. In this demo paper, we describe our initial prototype and the
questions it raises for situated, visually faithful translation.
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1 Introduction & Related Work
We constantly encounter foreign-language text, from a bag of chips
in a grocery store to a sign at a tourist destination. Existing camera-
based tools such as Google Lens [5], Apple Live Translate [2], and
Microsoft Translator [11] can translate this text, but render the re-
sult as a floating overlay in a dull, default font. Little of the original
delight survives—for example, the cursive handwriting on a cafe
menu is turned into plain text—and the more of the world we trans-
late this way, the more cluttered and less pleasant it becomes [7].
Yet typography, color, and layout carry a message’s formality, tone,
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emphasis, and identity [9, 18]; stripping text from its visual form
preserves what it says while discarding how it is meant to be read.

Prior work has pursued situated translation and text-style preser-
vation largely separately. In HCI, augmented reality has brought
translation and language support into the user’s view—from head-
mounted text translation via eye gaze [16] to context-aware vo-
cabulary prompts for language learning [6, 10]—yet none preserve
the appearance of existing text when translating it. In computer
vision, style-preserving methods edit and translate scene text, re-
rendering font, position, and background via scene-text synthesis
and vision-language models [1, 3, 8, 12–14, 17, 19, 20], but oper-
ate on 2D images or pre-recorded video. Most recently, FontCraft
makes font style designable using generative AI [15], though for
authoring new typefaces rather than translating text in a scene. To
our knowledge, no prior system places style-preserving translations
in-situ, anchored to a physical surface in a live AR view.

We designed and built TranslateAR, an iOS prototype that re-
places real-world text with style-preserving translations, rendered
in place on a physical surface (Figure 1). To achieve this, Trans-
lateAR detects and stabilizes text across jittering frames, localizes
it on a surface in 3D, and rectifies the region before regenerating it
using Nano Banana 2 [4]. There is also a tension between fidelity
and responsiveness: a generative model can reproduce the origi-
nal convincingly, but takes seconds—slow for a live camera view.
TranslateAR decouples the two, pairing an immediate on-device
translation with a slower generative pass that regenerates the sur-
face in the target language and anchors it to the scene, so meaning
arrives quickly and visual fidelity follows (Figure 2).

In this demonstration paper, we propose style-preserving, surface-
anchored translation as a way to keep real-world text not only
legible across languages, but as delightful as it was designed to be.
For the demo, attendees can point an iPhone at a table of objects,
select a region, freeze the surface, and watch the translation render
back onto it, faithful to the original in both meaning and look.

2 System Implementation
We implemented TranslateAR as an iOS AR prototype (commodity
iPhone 14 Pro in our implementation) built on ARKit1, Vision2,
MLKit3, and generative image editing. Users scan their surround-
ings, select a detected text region, freeze a surface patch, and gener-
ate an in-place translated replacement. To stay responsive despite
slow generation, TranslateAR separates immediate semantic un-
derstanding from higher-fidelity visual replacement through two
complementary tracks: a fast semantic translation track, and an
asynchronous style-preserving track (Figure 2).

Text detection and tracking. TranslateAR runs Vision OCR on
the live camera feed to detect text regions, estimate bounding boxes,
and group observations when multiple lines appear together, using
confidence thresholds to filter low-confidence detections. Because
OCR fluctuates across frames, the system tracks regions over time—
matching them across frames, smoothing bounding boxes, and
locking onto text once the same content is recognized consistently—
reducing jitter and keeping the interface stable while the user selects

1https://developer.apple.com/documentation/arkit
2https://developer.apple.com/documentation/vision
3https://developers.google.com/ml-kit

Figure 2: TranslateAR system pipeline. Tapping or dragging
over a text region localizes it in 3D from RGB camera, LiDAR,
ARKit tracking, and plane detection, yielding a fast semantic
translation (Track A). Freezing the region then triggers an
asynchronous style-preserving track (Track B) that rectifies,
translates, and regenerates the patch before rendering it back.

and translates. Once a region locks, TranslateAR passes the recog-
nized text to on-device MLKit translation and displays the result in
an on-screen panel, giving immediate access to meaning while the
style-preserving patch renders (Track A, Figure 2).

Surface localization. To render translations in the physical
world, TranslateAR estimates where the selected text lies in 3D
space, using ARKit depth sensing, raycasting, plane detection, and
scene understanding to fit a surface patch around it. The user can
freeze this patch so that it stays anchored to the real-world surface
as the camera moves.

Style-preserving translation. Once a patch is frozen, Trans-
lateAR crops and rectifies the selected region, then constructs an
image-editing prompt from the OCR results and on-device transla-
tion hints. A generative image model (Nano Banana 2 [4]) replaces
the source text with the target-language translation while preserv-
ing background, layout, perspective, lighting, color, and approxi-
mate typographic style, rendering the result back onto the tracked
AR surface (≈ 7-9 seconds; Track B, Figure 2). We chose Nano Ba-
nana 2 for its accuracy and generation speed in our testing; this
step dominates latency, which should fall as such models improve.

3 Discussion and Conclusion
TranslateAR is an early prototype, but it points toward situated
translation that preserves not just what text says, but how it looks.

Preserving style may mean changing it. A cursive, hand-
written English menu has no perfect Korean equivalent. Preserv-
ing typography across writing systems is thus underdefined—the
system can copy the source’s weight, color, and layout, but the con-
notations those choices carry are language-specific. Faithful style
transfer may sometimes require changing the style, or adapting it
to the target language, to actually preserve the meaning.

Fidelity is a double-edged sword. A style-preserving patch is
discreet—it looks like the object itself, which makes a wrong trans-
lation dangerous, especially on AR glasses. The better TranslateAR
gets, the less a user can tell when it is wrong, motivating confidence
indicators and easy access to the original text.

Not all text needs to be translated. In Figure 1, Kellogg’s
is transliterated rather than translated, preserving the brand as
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a sound, while FIFA is not translated. Names, logos, and cultur-
ally specific terms may need transliteration. Deciding which—and
making that decision legible to the user—remains open.

We hope TranslateAR motivates situated translation systems
that move beyond detached overlays and preserve not just what
text says, but how it was meant to be read.
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