JOLT: Joint Latent Trajectories for
Context-Guided High-Resolution Tiled Generation
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. ] . . Prompt 1 Prompt 2
 Goal: Generate globally coherent high-resolution JoLT couples global low-resolution (LR) and tiled Coastal monastery [...] River delta [...] Detail prompt: what kind of detail
images with dense local meaning. high-resolution (HR) trajectories. Prompt ¢ sets the e IS . It can change:

. Complex image: the density of semantic scene; detail prompt c controls added fine elements.

information is high locally, yet the scene is INITIALIZATION Shared Caussian noise
globally understandable; texture, repetition, or -<—@<—‘

sharpness alone do not count.

Texture, lighting, material, style, details, or objects.

e Varyingonlyc:
Prompt c and seed stay fixed; the scene is preserved.

» JoLT: global structure and local detail shape each HRSTREAN | TONTRRER R STREAN
other throughout generation. v 5
oy o . . . . #Globaldenmsmg] : %ne-shot prediction Q.
o Controllability: explicitly steer visual complexity, L wleta ] Detaipromptd) | &
style, and local content without fine-tuning. g T | | £
o Master §: |
4 [prompt C} 3 Tiled denoising ] :
Comparison, same prompt, added details (e o 5
s ng h o T $HR—>LRconditioning] |
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‘ : “Enhance the image, add lots of
§ ) details”
: ; 3,~ 2 A O latent image O Input prompt @ Random subsampling

(D) Decoder (E) Encoder —> LR—HR conditioning —> HR—LR conditioning

e LR — HR: the joint prior guides tiled layouts.

e HR — LR: we inject HR into LR by random subsampling and
latent merging, with controllable o € [0, 1].

FLUX.2 Klein-9B JoLT Cost: mean 127 s per 4K image on one H100 (four steps,

2048° 4096° bfloat16, no training). Baseline means: 75-125 s.
Our detail prompt adds coherent local structure at 4K res. |
“Add iridescent caustic light “Intricate grotesque imagery”
reflections”

Which components matter?

Metrics. LMM corr. = LMM4LMM correspondence.
QIB = Qwen-Image-Bench (Qwen 3.6 27B) Quality:
realism, detail, resolution.

3 o sweep: apparent complexity
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P Complexity metrics. IC?2600 estimates perceived Same setup: all baselines are reimplemented on ,g;g%gx(‘g LM,\;,g:(;?ﬁ nm Scorgaﬁ')y
complexity; discrete cosine transform (DCT) FLUX.2 Klein-9B at 4K with four steps across 200 prompts. . Joint 0.9 60
. er oo . Config. . _MD
£ ey energy measures high-frequency structure. Check the paper for quantitative metrics. prior o -
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Prompt: Aerial flooded suburb [...] Three o values; insets show local detail. - 1000 = ResDIT 76.0x5.1%  68.3x55% 71.0x5.4% . 50482 s 05 095
—~ - ‘ 35-
= > 2,700 pairwise judgments over 120 prompts. Full method
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» Feedback strength. o controls how strongly HR feeds back -
. engen. ¢ gy i Tt ) 0.75- e Takeaways - - N
into the LR trajectory; its effect depends on the detail prompt c, . . . Four configurations isolate the LR prior, joint LR-HR denoising,
not on « alone. At o = 0, LR ignores HR, while HR still receives * Joint: composition and detail develop together. and MD (MultiDiffusion); 200 prompts.
. - 940 o mo o . .
the LR prior. 0.74- <=1 e Bidirectional: LR and HR guide each other at every step. . Joint vs. static, 4K: IC9600 +5.7%:
» In this sweep, apparent complexity rises with «; C o * Control: a sets feedback strength prompt alignment +2.9%; quality +3.7%.
: 0O 025 05 075 1 c sets local content and style. . With MD. 4K: 1C9600 +5.1%-
prompt allgnment StayS stable. HR—LR conditioning strength o ! ° .1 70,

prompt alignment +3.1%; quality +3.2%.
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