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DSA: Dynamic Step Allocation for Fast Autoregressive Video Generation

Supplementary Material

6. Implementation details434

Our implementation builds on open-source Wan2.1 [60] and435

Self-Forcing [23] frameworks, using FlashAttention-3 [12]436

for DSA. We follow the Wan2.1 [60] flow-matching param-437

eterization with a shifted time schedule and a 4-step uni-438

form inference schedule, following [23]. Text prompts are439

curated from the VidProS [61] dataset, filtered for quality440

and safety, and expanded using Qwen2.5-7B-Instruct [65];441

all VBench evaluations also employ rewritten prompts for442

consistency with Wan2.1. Training is performed on H100443

GPUs (80GB), typically with per-GPU batch size 1 and gra-444

dient accumulation as needed to reach batch size of 128. We445

initialized the real score network and critic network using446

pretrained weight of the base model. We train DSA using the447

combination of DMD loss and confidence loss given in Sec-448

tion 3. For DMD, the gradient of reverse Kullback-Leibler449

divergence is given by:450

→ωEt[DKL(pω,t↑pdata,t)] = (5)451

↓ Et,x̂t→qt|0(x̂t|x̂),x̂→pω(x̂)

[
(sreal(x̂t, t)↓ sfake(x̂t, t))

ωx̂

ωε

]
,452

where sreal(·, t) is the score function for pdata,t, approxi-453

mated by a pretrained diffusion model fε(·, t), also referred454

to as the real score network, and sfake(·, t) is the score func-455

tion for pω,t and is learned through a critic network fϑ(·, t)456

via the standard diffusion loss. The gradient in Eqn. (5) is457

equivalent to the following loss function:458

LDMD(ε) = Et,x̂t,x̂

[
1

2
↑x̂↓ sg [x̂↓ (fϑ(x̂t, t)↓ fε(x̂t, t))]↑2

]
,

(6)

459

where sg[·] denotes the stop gradient operator.460

Regarding confidence loss 4, we choose regularization461

coefficient ϑ = 0.02.462

7. Additional results463

We report all 16 VBench metrics and compare them against464

CausVid [68] and Self-Forcing [23]. As shown in Figure 6,465

DSA matches or surpasses existing models in both visual466

quality and temporal consistency across the full set of met-467

rics, while maintaining efficient generation speed. Addi-468

tional qualitative results are provided in Figure 7, demon-469

strating the high visual fidelity of our method. We also in-470

clude video samples in the supplemental material.471

Figure 6. Vbench scores comparison We compare DSA with
CausVid [68] and Self-Forcing [23] in 16 Vbench scores.
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Jonathan Huang, Grant Schindler, Rachel Hornung, Vigh- 607

nesh Birodkar, Jimmy Yan, Ming-Chang Chiu, et al. 608

Videopoet: A large language model for zero-shot video gen- 609

eration. arXiv preprint arXiv:2312.14125, 2023. 2 610

[30] Zhifeng Kong, Wei Ping, Jiaji Huang, Kexin Zhao, and 611

Bryan Catanzaro. Diffwave: A versatile diffusion model for 612

audio synthesis. arXiv preprint arXiv:2009.09761, 2020. 1 613

[31] Xirui Li, Chao Ma, Xiaokang Yang, and Ming-Hsuan Yang. 614

Vidtome: Video token merging for zero-shot video editing. 615

In Proceedings of the IEEE/CVF Conference on Computer 616

Vision and Pattern Recognition, pages 7486–7495, 2024. 1 617

[32] Yanyu Li, Huan Wang, Qing Jin, Ju Hu, Pavlo Chemerys, 618

Yun Fu, Yanzhi Wang, Sergey Tulyakov, and Jian Ren. Snap- 619

fusion: Text-to-image diffusion model on mobile devices 620

within two seconds. Advances in Neural Information Pro- 621

cessing Systems, 36, 2024. 1 622

[33] Zhengqi Li, Qianqian Wang, Noah Snavely, and Angjoo 623

Kanazawa. Infinitenature-zero: Learning perpetual view 624

generation of natural scenes from single images. In Eu- 625

ropean conference on computer vision, pages 515–534. 626

Springer, 2022. 2 627

[34] Shanchuan Lin, Xin Xia, Yuxi Ren, Ceyuan Yang, Xuefeng 628

Xiao, and Lu Jiang. Diffusion adversarial post-training for 629

one-step video generation. arXiv preprint arXiv:2501.08316, 630

2025. 2, 4 631

[35] Andrew Liu, Richard Tucker, Varun Jampani, Ameesh 632

Makadia, Noah Snavely, and Angjoo Kanazawa. Infinite na- 633

ture: Perpetual view generation of natural scenes from a sin- 634

gle image. In Proceedings of the IEEE/CVF International 635

Conference on Computer Vision, pages 14458–14467, 2021. 636

2 637

[36] Feng Liu, Shiwei Zhang, Xiaofeng Wang, Yujie Wei, Haonan 638

Qiu, Yuzhong Zhao, Yingya Zhang, Qixiang Ye, and Fang 639

Wan. Timestep embedding tells: It’s time to cache for video 640

diffusion model. In Proceedings of the Computer Vision and 641

Pattern Recognition Conference, pages 7353–7363, 2025. 1, 642

2 643

[37] Ruoshi Liu, Rundi Wu, Basile Van Hoorick, Pavel Tok- 644

makov, Sergey Zakharov, and Carl Vondrick. Zero-1-to-3: 645

Zero-shot one image to 3d object. In Proceedings of the 646

IEEE/CVF International Conference on Computer Vision, 647

pages 9298–9309, 2023. 1 648

[38] Yixin Liu, Kai Zhang, Yuan Li, Zhiling Yan, Chujie Gao, 649

Ruoxi Chen, Zhengqing Yuan, Yue Huang, Hanchi Sun, Jian- 650

feng Gao, et al. Sora: A review on background, technology, 651

limitations, and opportunities of large vision models. arXiv 652

preprint arXiv:2402.17177, 2024. 1 653

[39] Ilya Loshchilov and Frank Hutter. Decoupled weight decay 654

regularization. arXiv preprint arXiv:1711.05101, 2017. 6 655

[40] Nanye Ma, Mark Goldstein, Michael S. Albergo, 656

Nicholas M. Boffi, Eric Vanden-Eijnden, and Saining 657

Xie. Sit: Exploring flow and diffusion-based generative 658

models with scalable interpolant transformers. arXiv 659

preprint arXiv:2401.08740, 2024. 1 660

3



CVPR
#

CVPR
#

CVPR 2026 Submission #. CONFIDENTIAL REVIEW COPY. DO NOT DISTRIBUTE.

[41] Xinyin Ma, Gongfan Fang, and Xinchao Wang. Deepcache:661

Accelerating diffusion models for free. In Proceedings of662

the IEEE/CVF Conference on Computer Vision and Pattern663

Recognition, pages 15762–15772, 2024. 1664

[42] Xiaofeng Mao, Zhengkai Jiang, Fu-Yun Wang, Jiangning665

Zhang, Hao Chen, Mingmin Chi, Yabiao Wang, and Wen-666

han Luo. Osv: One step is enough for high-quality image to667

video generation. In Proceedings of the Computer Vision and668

Pattern Recognition Conference, pages 12585–12594, 2025.669

2670

[43] Yotam Nitzan, Zongze Wu, Richard Zhang, Eli Shechtman,671

Daniel Cohen-Or, Taesung Park, and Michaël Gharbi. Lazy672
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