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Motivation

* Previous video relighting approaches:
(1) Explicitly omit geometric guidance, leading to the loss of lighting fidelity and temporal coherence
when the scene’s geometry changes.

(2) Haven’t presented a comprehensive video dataset with illumination and 3D geometry cues.

* Our Method:
(1) Unifies illumination and geometry guidance for high-quality video relighting. It supports
text-conditioned and background-conditioned relighting for videos.
(2) Introduces a high-quality video dataset comprising 20,170 video pairs to support video relighting
and serves as a valuable resource for broader controllable video generation tasks.

(3) Has been demonstrated effectiveness against state-of-the-art methods on the video relighting task.



Overview
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“A glowing, translucent sphere, =+, crisp radiant overhead, +++ oo, Warm-gleaming Fresnel lamps, *+-

“A woman with short dark hair, *++, Focused pure white beam, tuky black void”
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“a contemplative man in a dark beanie, *++, Soft violet and cyan spotlights”
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Method (lIllumiPipe)
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Method (lllumiCraft Framework)
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Training Details

Training objective:

2

IneiIlIEZ’\'E\',.\E(I),t,(N,'\‘,((),l)HG - f{)(Zt, t, g)H' y g — {Zg, ZC, P’}.
Z¢: noisy latent at diffusion step t Zg: geometry latent
Z.: control latent P’ final prompt embedding

Training setup:
Data source: Pexels
DiT backbone: Wan2.1 1.3B
Dropping rate: HDR feature (50%), 3D tracking video (30%), reference image (10%)

Training strategy: 4 A6000 GPUs, 3000 iterations, Adam optimizer, 4e-5 learning rate, batch size of 2

Training time: ~ 90 hours



Experiments
“A brown rabbit nestled in greenery, -, ” “A hooded man tn dark, shadowy (ight”
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Visual results under the text-conditioned setting

Original Video



Experiments
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“A Woman applies piuk lipstick under
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“Sunlit blue sea, hazy green coast

RelightVid
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Input Video Background

Visual results under the background-conditioned setting



Experiments

Benchmarking text-conditioned video relighting:

Method | FVD(]) LPIPS(]) PSNR (1) Text Alignment (1) Temporal Consistency (1)
IC-Light [9] 4914.83 0.7330 8.55 0.3091 0.9508
AnyV2V [32] + IC-Light | 3857.09 0.6979 11.12 0.2781 0.9808
Light-A-Video [1] 3946.71 0.6754 11.71 0.3020 0.9910
IIumiCraft 2186.40 0.5623 12.03 0.3342 0.9948

Benchmarking background-conditioned video relighting:

Method | FVD () LPIPS({) PSNR (1) TextAlignment(T) Temporal Consistency ()
IC-Light [9] 2175.97 0.3049 17.20 0.3037 0.9795
AnyV2V [32] + IC-Light | 1901.41 0.3447 17.98 0.3021 0.9854
Light-A-Video [1] 1704.63 0.3834 15.64 0.3266 0.9912
RelightVid* [£] 1492.18 0.2989 17.19 0.3055 0.9858
[lumiCraft" 1011.08 0.2232 19.78 0.3283 0.9932
IlumiCraft 1072.38 0.2592 19.44 0.3292 0.9945

* denotes results evaluated with the first 16 frames,
49 frames are adopted by default.



Experiments (Ablation Studies)

Impact of using illumination and geometry guidance during training:

Guidance | FVD () LPIPS(l) PSNR (1) Text Alignment(T) Temporal Consistency ()

I 1305.45 0.2816 18.28 0.3211 0.9864
I+G 1072.38 0.2592 19.44 0.3292 0.9945
I: illumination guidance G: geometry guidance
Effect of dropping X}, 4, (text-only): Effect of dropping X}, 4, (background):
Possibility | FVD () TA (1) TC(®) Possibility | FVD (}) TA (1) TC (1)
40% 2172.35 0.3325 0.9942 40% 1048.24 0.3265 0.9926
50% 2186.40 0.3342 0.9948 50% 1072.38 0.3292 0.9945
60% 2123.23  0.3312 0.9932 60% 1065.21 0.3277 0.9937
70% 2138.35 0.3301 0.9923 70% 1051.14 0.3228 0.9910

Xpar : the feature of HDR maps



Experiments (Ablation Studies)

Impact of dropping 3D tracking videos (text-only) Impact of dropping 3D tracking videos (background)

Possibility | FVD(}) TA (1) TC®) Possibility | FVD(}) TA (1) TC (1)
10% 2285.32  0.3303 0.9893 10% 1154.32  0.3231 0.9902
20% 2251.21 0.3332 0.9939 20% 1102.21 0.3273: 09935
30% 2186.40 0.3342 0.9948 30% 1072.38 0.3292 0.9945
40% 223435 0.3325 0.9915 40% 1098.35 0.3278 0.9937
Impact of dropping the reference image (text-only) Impact of dropping the reference image (background)
Possibility | FVD ({) TA () TC 1) Possibility | FVD () TA (1) TC(?)
5% 223246 0.3331 0.9939 5% 1065.83 0.3284 0.9941
10% 2186.40 0.3342 0.9948 10% 1072.38 0.3292 0.9945
20% 2175.23 0.3341 0.9943 20% 1105.28 0.3275 0.9928

30% 2158.32  0.3338 0.9941 30% 1127.32 0.3269 0.9925



Additional Results

“A majestic waterfall, <+, cool-blue spotlights,
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”..., soft-edged white beams, *+-
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.., [uminous beam, thick smoke, -

“A young woman v a light green sweater, =+, soft frosted beams, a dark room
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“A serene, mystical forest shrouded in fog, *+-, w.., Soft frosted beams, dark room, -




Additional Results
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A young man with a serious expression, -+, vvr, luminous beam, thick smoke, *+-
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“A small, attentive rabbit, warm-gleaming Fresuel lamps, red velvet curtains.
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“Two young individuals, dressed 1w outdoor attire, *+,




Additional Results

“A single purple iris Flower, *+, focused pure white beam, inky black void, -
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e, Warm 90(0{% cm,OuScu{ar rays, *-:

“A young woman with long brown hair, *+, ,




Additional Results
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“A young black woman, -, oo, vivid chartreuse spotlight, »++"




Additional Results

“A stationary airplane w[wg, LT “..., teal-tinted light,
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Snow-covered pPine frees, *++,




Failure Cases

“Au ancient stone castle on an island, *++, bright chalky spotlight tn misty blue haze”
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