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Figure 1: Examples of subject-to-video generation results of our proposed BindWeave, demonstrat-
ing its ability to produce high-fidelity, subject-consistent videos across a broad spectrum of scenarios
from single-subject inputs to complex multi-subject compositions.

ABSTRACT

Diffusion Transformer has shown remarkable abilities in generating high-fidelity
videos, delivering visually coherent frames and rich details over extended du-
rations. However, existing video generation models still fall short in subject-
consistent video generation due to an inherent difficulty in parsing prompts that
specify complex spatial relationships, temporal logic, and interactions among
multiple subjects. To address this issue, we propose BindWeave, a unified frame-
work that handles a broad range of subject-to-video scenarios from single-subject
cases to complex multi-subject scenes with heterogeneous entities. To bind com-
plex prompt semantics to concrete visual subjects, we introduce an MLLM-DiT
framework in which a pretrained multimodal large language model performs deep
cross-modal reasoning to ground entities and disentangle roles, attributes, and in-
teractions, yielding subject-aware hidden states that condition the diffusion trans-
former for high-fidelity subject-consistent video generation. Experiments on the
OpenS2V benchmark demonstrate that our method achieves superior performance
across subject consistency, naturalness, and text relevance in generated videos,
outperforming existing open-source and commercial models.

1 INTRODUCTION

Recent advances in diffusion models Ho et al. (2020); Peebles & Xie (2023); Wang et al. (2025) have
enabled significant breakthroughs in video generation Wan et al. (2025); Yang et al. (2024); Hu et al.
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(2025); Kong et al.; Polyak et al. (2024); Zheng et al. (2024), achieving outstanding performance on
various tasks ranging from text-to-video (T2V) HaCohen et al. (2024); Wan et al. (2025); Chen et al.
(2025a) to image-to-video (I2V) Blattmann et al. (2023); Mao et al. (2025). Foundation models such
as Wan Wan et al. (2025) and HunyuanVideo Kong et al. now demonstrate the ability to produce
high-fidelity, long-duration, and content-rich videos, showcasing immense technological potential.
However, despite these advances in visual quality, their practical utility remains constrained by
limited controllability. Specifically, current models struggle to exert precise and stable control over
key elements within a video, such as the identity of a specific person, the appearance of an object,
or a brand logo. This lack of controllability constitutes a core limitation that significantly impedes
deployment in customized applications, including personalized content creation, brand marketing,
pre-visualization, and virtual try-on.

To address the above challenges, subject-to-video (S2V) Liu et al. (2025) has garnered increasing
attention. The core objective of S2V is to ensure that one or more subjects within a video maintain
high fidelity in their identity and appearance with respect to the given reference images throughout
the entire dynamic sequence. This capability directly addresses the controllability shortcomings of
existing general-purpose models, making it possible to generate customized videos based on user-
provided subjects. To achieve subject-consistent video generation, some existing works Yuan et al.
(2024b); Chen et al. (2025b); Huang et al. (2025); Liu et al. (2025); Jiang et al. (2025) extend
a video foundation model to accept multiple reference images as conditioning input. For instance,
Phantom Liu et al. (2025) introduces a dual-branch architecture to separately process the text prompt
and reference images, subsequently injecting the resulting features into the attention layers of a Dif-
fusion Transformer (DiT) Peebles & Xie (2023) as conditioning. VACE Jiang et al. (2025) designs a
video condition unit to unify inputs (text, image/video references, mask) into a unified format, then
inject these context signals via residual blocks to guide video generation.

Despite their promising results, these methods share a common limitation: they rely on a separate-
then-fuse shallow information processing paradigm. Specifically, these models typically use sepa-
rate encoders to extract features from images and text independently, followed by a post-hoc fusion
through simple concatenation or cross-attention mechanisms. While this mechanism may suffice
for simple instructions involving only appearance preservation, its ability to understand and rea-
son falters when faced with text prompts involving complex interactions, spatial relationships, and
temporal logic among multiple subjects. Due to a lack of deep semantic association across the mul-
timodal inputs, the model struggles to accurately parse the instructions, often leading to problems
like identity confusion, action misplacement, or attribute blending.

To overcome this bottleneck, we propose BindWeave, a novel framework designed for subject-
consistent video generation. To establish the deep cross-modal semantic associations, BindWeave
leverages a Multimodal Large Language Model (MLLM) as an intelligent instruction parser to re-
place the conventional shallow fusion mechanism. Specifically, we first construct a unified, inter-
leaved sequence from reference images and text prompt. This sequence is then processed by a
pre-trained MLLM to parse complex spatio-temporal relationships and bind textual commands to
their corresponding visual entities. Through this process, the MLLM generates a set of hidden states
encoding both the precise identity of each subject and their prescribed interactions. These hidden
states then serve as conditioning inputs to our generator, bridging high-level parsing with diffusion-
based generation. To provide subject-grounded semantic anchors and further reduce identity drift,
we also incorporate CLIP Radford et al. (2021b) features from the reference images. Accordingly,
our DiT Peebles & Xie (2023) based generator is jointly conditioned on these hidden states and
CLIP features. Together, these conditioning inputs provide comprehensive relational and semantic
guidance. To preserve fine-grained appearance details, we augment the video latents during dif-
fusion with VAE Esser et al. (2021) features extracted from the reference images. This collective
conditioning on high-level reasoning, semantic identity, and low-level detail ensures the generation
of videos with exceptional fidelity and consistency.

We conduct a comprehensive evaluation of BindWeave on the fine-grained opens2v Yuan et al.
(2025) benchmark against a diverse set of existing approaches, including leading open-source meth-
ods and commercial models. The evaluation assesses key aspects such as subject consistency, tem-
poral naturalness, and text-video alignment. Extensive experiments demonstrate that BindWeave
achieves state-of-the-art performance, consistently outperforming all competing methods in subject-
consistent video generation. Qualitative results, illustrated in Figure 1, further demonstrate the
superior quality of the generated samples. These findings highlight BindWeave’s effectiveness in
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subject-consistent video generation and its potential as a high-performing solution for both research
and commercial applications.

2 RELATED WORK

2.1 VIDEO GENERATION MODEL

Diffusion models have enabled remarkable advancements in video generation. Early methods Singer
et al. (2022); Blattmann et al. (2023); Guo et al. (2023) often extended text-to-image models Rom-
bach et al. (2022) for video generation by incorporating temporal modeling modules. More recently,
the Diffusion Transformer (DiT) Peebles & Xie (2023) architecture, motivated by its excellent scal-
ing properties, has inspired a new wave of models like Wan Wan et al. (2025), HunyuanVideo Kong
et al. (2024a), and Goku Chen et al. (2025a). However, these models focus on general-purpose video
generation, and there is still considerable room for improvement in achieving fine-grained control.

2.2 SUBJECT-CONSISTENT VIDEO GENERATION

To achieve more fine-grained control, subject-consistent video generation has garnered significant
attention. Initial approaches often rely on per-subject optimization, where a pre-trained model is
fine-tuned on images of a specific subject, as seen in methods like CustomVideo Wang et al. (2024)
and DisenStudio Chen et al. (2024). While effective, this instance-specific tuning is computationally
expensive and poses challenges for real-time applications. More recent works have shifted towards
end-to-end methods that use conditioning networks or adapters to inject identity information during
inference, allowing for generalization to new subjects without retraining. These models, such as
IDAnimator He et al. (2024) and ConsisID Yuan et al. (2024a), initially focused on preserving facial
identity. This capability was later extended to arbitrary objects and multiple subjects by works
like ConceptMaster Huang et al. (2025), SkyReels-A2 Fei et al. (2025),Phantom Liu et al. (2025),
and VACE Jiang et al. (2025). Despite this progress, significant challenges remain, particularly
maintaining distinct identities and modeling complex interactions in multi-subject scenes.

3 METHOD

3.1 PRELIMINARIES

Diffusion Transformer Models for Text-to-Video Generation. Transformer-based text-to-video
diffusion models have shown substantial promise for video content generation. Our BindWeave
builds upon a Transformer-based latent diffusion architecture that employs a spatio-temporal Varia-
tional Autoencoder (VAE) Wan et al. (2025) to map videos from the pixel level to a compact latent
space, where the generative process is performed. Each Transformer block comprises spatiotempo-
ral self-attention, text cross-attention, a time-conditioning MLP, and a feed-forward network (FFN).
The cross-attention is conditioned on a text prompt embedding ctext obtained from a T5 encoder
ET5 Raffel et al. (2020). We employ Rectified Flow Liu et al. (2022); Esser et al. (2024) to define the
diffusion dynamics, which enables stable training via ordinary differential equations (ODEs) while
maintaining equivalence to maximum likelihood objectives. In the forward process of training, ran-
dom noise is add to clean data z0 to generate zt = (1− t)z0+ tϵ, where ϵ is sampled from a standard
normal distribution, N (0, I), and the time coefficient t is sampled from [0, 1]. Accordingly, the
learning objective becomes the estimation of ground truth velocity field vt = dzt/dt = ϵ− z0. The
network uΘ is trained to this end using the Flow Matching loss Esser et al. (2024):

L = Et,z0,ϵ,ctext ∥uΘ(zt, t, ctext)− vt∥22 . (1)

Video Generation with Image Conditioning. Natural language offers an accessible interface for
diffusion-based video synthesis, yet it often under-specifies subject identity and spatial layout. This
motivates the incorporation of a reference image to anchor appearance and geometry in text-to-video
pipelines Wan et al. (2025); Kong et al. (2024b). For instance, Wan Wan et al. (2025)injects image
information in two ways: first at the input level for fine-grained spatial detail, and second within the
cross-attention mechanism for semantic guidance. First, to preserve fine-grained appearance, the
reference image Iimg is encoded by a VAE into a spatial latent zimg . This latent is concatenated
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with the current noisy video latent xt along the channel dimension. The combined latent is then
patchified and linearly embedded to form the initial sequence of tokens for the DiT block:

Hin = PatchEmbed(concatc(xt, zimg)). (2)

Then, semantic guidance is achieved by injecting multimodal conditioning via cross-attention. A
pretrained vision encoder Evision (e.g., CLIP) processes Iimg into semantic tokens Himg , while a
text encoder provides text tokens Htxt. Within each cross-attention layer, queries (Q) are derived
from the evolving video tokens, denoted as Hvid (where Hvid is Hin for the first layer). The query,
key, and value matrices are computed using dedicated linear projection layers (ΦQ,ΦK ,ΦV ):

Qvid = ΦQ(Hvid), Kimg = ΦK(Himg), Vimg = ΦV (Himg), (3)

and similarly for Ktxt,Vtxt from the text stream. The output of the attention layer fuses these
information sources using the standard scaled dot-product attention operator, Attn(·):

Hout = Hvid +Attn(Qvid,Ktxt,Vtxt) + γAttn(Qvid,Kimg,Vimg), (4)

where γ is a scalar balancing the image and text guidance.

 Qwen2.5-VL  Diffusion Transformer
Time step
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A man walking 
his dog in the 
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Figure 2: Framework of our method. A multimodal large language model performs cross-modal
reasoning to ground entities and disentangle roles, attributes, and interactions from the prompt and
optional reference images. The resulting subject-aware signals condition a Diffusion Transformer
through cross-attention and lightweight adapters, guiding identity-faithful, relation-consistent, and
temporally coherent video generation.

3.2 ARCHITECTURE

Our proposed BindWeave is designed to overcome the limitations of shallow fusion paradigms in
subject-consistent video generation. The core principle of our approach is to replace shallow, post-
hoc fusion with a deep, reasoned understanding of multimodal inputs before the generation process
begins. To this end, BindWeave first leverages a Multimodal Large Language Model (MLLM) to
act as an intelligent instruction parser. The MLLM thus generates a guiding schema, realized as a
sequence of hidden states that encodes complex cross-modal semantics and spatio-temporal logic,
then meticulously guides a Diffusion Transformer (DiT) throughout the synthesis process. Figure 2
provides a schematic overview of the BindWeave architecture.

3.3 INTELLIGENT INSTRUCTION PLANNING VIA MLLM

To effectively foster joint cross-modal learning between the text prompt and reference images, we
introduces a unified multimodal parsing strategy. Given a text prompt T and K user-specified
subjects, each with a reference image Ik, we constructs a multimodal sequence X by appending one
image placeholder for each reference image after the text prompt. The MLLM is then provided with
this sequence along with the corresponding list of images I:

X =
[
T , ⟨img⟩1, ⟨img⟩2, . . . , ⟨img⟩K

]
, (5)

I =
[
I1, I2, . . . , IK

]
, (6)
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where ⟨img⟩k is a special placeholder token that the MLLM internally aligns with the k-th image, Ik.
This unified representation, which preserves the crucial contextual links between textual descriptions
and their corresponding visual subjects, is then fed into a pre-trained MLLM. By processing the
multimodal inputs (X , I), the MLLM generates a sequence of hidden states, Hmllm, that embodies
a high-level reasoning of the scene, effectively binding textual commands to their specific visual
identities:

Hmllm = MLLM(X , I). (7)
To align the feature space between the frozen MLLM and our diffusion model, these hidden states
are projected through a trainable lightweight connector, Cproj, to yield a feature-aligned condition
cmllm:

cmllm = Cproj(Hmllm). (8)
While this MLLM-derived condition provides invaluable high-level, cross-modal reasoning, we rec-
ognize that diffusion models are also highly optimized to interpret fine-grained textual semantics.
To provide this complementary signal, we encode the original prompt independently using the T5
text encoder (ET5) Raffel et al. (2020) to produce a dedicated textual embedding ctext:

ctext = ET5(T ). (9)

We then concatenate these two complementary streams to form our final relational conditioning
signal cjoint:

cjoint = Concat(cmllm, ctext). (10)
This composite signal thus encapsulates not only the explicit textual commands but also the deep
reasoning about subject interactions and spatio-temporal logic, providing a robust foundation for the
subsequent generation phase.
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Figure 3: Illustration of our adaptive multi-reference conditioning strategy.

3.4 COLLECTIVELY CONDITIONED VIDEO DIFFUSION

In the instruction planning process, we integrate useful semantics into cjoint. Now, we need to inject
cjoint as a condition into the DiT module to guide video generation. Our generation backbone uΘ

operating in the latent space of a pre-trained spatio-temporal Variational Autoencoder (VAE). To
ensure high-fidelity and consistent video generation, we employ a collective conditioning mecha-
nism that synergistically integrates multiple streams of information. As described in Section 3.1,
our collective conditioning mechanism also operates at two synergistic levels: conditioning the
spatio-temporal input and the cross-attention mechanism. To maintain fine-grained appearance
details from the reference images, we design an adaptive multi-reference conditioning strategy as
shown in Figure 3. Specifically, we encode the references into low-level VAE features, denoted as
cvae = EVAE({Iiref}). Since S2V differs from I2V, the reference images are not treated as actual video
frames. We first expand the temporal axis of the noisy video latent, padding K additional slots with
zeros: x̃t = padT (xt,K). We then place the VAE features of the reference images cvae onto these
K padded time positions (zeros elsewhere), and further concatenate the corresponding binary masks
mref along the channel dimension to emphasize the subject regions. The final input to the DiT block
is obtained via channel-wise concatenation before patch embedding:

Hvid = PatchEmbed
(
concatc(x̃t, c̃vae, m̃ref)

)
, (11)
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where c̃vae and m̃ref are zero outside the K padded temporal slots and carry the reference condition-
ing only within those slots. This design preserves the temporal integrity of the original video while
injecting fine-grained appearance and subject emphasis through channel-wise conditioning. Then,
high-level semantic guidance is injected via the cross-attention layers. This involves two distinct
signals: the relational condition cjoint from the MLLM for scene composition, and the CLIP image
features cclip = ECLIP({Iiref}) for subject identity. Within each DiT block, the evolving video to-
kens Hvid generate the queries Qvid. The conditioning signals cjoint and cclip are projected to form
their respective key and value matrices. The final output of the attention layer is a sum of these
information streams, extending Equation 4:

Hout = Hvid +Attn(Qvid,Kjoint,Vjoint) + Attn(Qvid,Kclip,Vclip), (12)

where (Kjoint,Vjoint) and (Kclip,Vclip) are derived from cjoint and cclip using linear projection lay-
ers, respectively. By integrating high-level relational reasoning (cjoint), semantic identity guidance
(cclip), and low-level appearance details (cvae) in this structured manner, BindWeave effectively steers
the diffusion process to generate videos that are not only visually faithful to the subjects but also
logically and semantically aligned with complex user instructions.

3.5 TRAINING AND INFERENCE

Training Setup. Following the rectified flow formulation described in Section 3.1, our model is
trained to predict the ground truth velocity. The overall training objective for BindWeave can be
formulated as mean squared error (MSE) between the model output and vt:

Lmse = ∥uΘ(zt, t, cjoint, cclip, cvae)− vt∥22 . (13)

Our training data is curated from the 5 million publicly available OpenS2V-5M dataset Yuan et al.
(2025). Through a series of filtering strategies, we distill a final, high-quality dataset of approxi-
mately 1 million video-text pairs. The training process then follows a two-stage curriculum learning
strategy on this data. All training processes are conducted on 512 xPUs, with a global batch size of
512, utilizing a constant learning rate of 5e-6 and the AdamW optimizer. The initial stabilization
phase, lasting for approximately 1,000 iterations, utilizes a smaller, core subset selected from the
1 million data for its exceptional quality and representativeness. This initial phase is crucial for
adapting the model to the specific demands of the Subject-to-Video (S2V) task, primarily focusing
on learning to faithfully preserve a subject’s visual identity while aligning it with the corresponding
textual motion commands. This establishes a robust foundation for the subsequent large-scale train-
ing. Subsequently, the training transitions to a full-scale phase for an additional 5,000 iterations,
where the model is exposed to the entirety of the 1 million curated dataset. This second stage al-
lows the model to build upon its stable foundation and learn from a broader range of high-quality
examples, significantly enhancing its generative capabilities and generalization performance.

Inference settings. During inference, our BindWeave accepts a flexible number of reference images
(typically 1-4), while a text prompt steers the generation by describing the desired scene and behav-
iors. Similar to Phantom Liu et al. (2025), we use a prompt rephraser during inference to ensure
the text accurately describes the provided reference images. Generation is performed over 50 steps
using a rectified flow Liu et al. (2022) trajectory, guided by Classifier-Free Guidance (CFG) Ho &
Salimans (2022) with a scale of ω. The guided noise estimate at each step t is computed as:

ϵ̂θ(xt, c) = ϵθ(xt,⊘) + ω (ϵθ(xt, c)− ϵθ(xt,⊘)) (14)

where ϵθ(xt, c) is the noise prediction conditioned on the prompt c, and ϵθ(xt,⊘) is the uncondi-
tional prediction. This estimate is then used by the scheduler to derive xt−1.

4 EXPERIMENTS

4.1 EXPERIMENTAL SETTINGS

Benchmark and Evaluation Metrics. To ensure a fair comparison, we adopt the OpenS2V-Eval
benchmark Yuan et al. (2025) and follow its official evaluation protocol, which provides fine-grained
assessments of subject consistency and identity fidelity for subject-to-video generation. The bench-
mark comprises 180 prompts in seven distinct categories, covering scenarios from single-subject
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(face, body, entity) to multi-subject and human–entity interactions. To quantify performance, we re-
port the protocol’s automated metrics, with higher scores indicating better results across all metrics.
These include Aesthetics christophschuhmann (2024) for visual appeal, MotionSmoothness Brad-
ski et al. (2000) for temporal smoothness, MotionAmplitude Bradski et al. (2000) for motion mag-
nitude, and FaceSim Yuan et al. (2024a) for identity preservation. We also use three metrics intro-
duced by OpenS2V-Eval Yuan et al. (2025) that correlate highly with human perception: NexusS-
core (subject consistency), NaturalScore (naturalness), and GmeScore (text–video relevance).

Implementation details. BindWeave is fine-tuned from a foundation video generation model based
on DiT architecture Wan et al. (2025). The T2V and I2V pre-training stages are excluded from
this evaluation. For the core instruction planning module, we employ Qwen2.5-VL-7B Bai et al.
(2025) as our Multimodal Large Language Model (MLLM). To align the multimodal control signal
with the DiT conditioning space, we introduce a lightweight connector that projects the Qwen2.5-
VL hidden states. Specifically, the connector features a two-layer MLP with GELU activation. We
train our model using the Adam optimizer with a 5e-6 learning rate and a global batch size of 512.
To mitigate copy-paste artifacts, we apply data augmentations (e.g., random rotation, scaling) to
reference images. During inference, we use 50 denoising steps set the CFG guidance scale ω to 5.

Baselines. We compare BindWeave with the state-of-the-art video customization methods, includ-
ing open-sourced methods (Phantom Liu et al. (2025), VACE Jiang et al. (2025), SkyReels-A2 Fei
et al. (2025), MAGREF Deng et al. (2025)) and commercial products (Kling-1.6 Kwai (2024), Vidu-
2.0 Bao et al. (2024), Pika Lab (2024), Hailuo Team (2024)).

4.2 QUANTITATIVE RESULTS

We conduct a comprehensive comparison on the OpenS2V-Eval benchmark Yuan et al. (2025), as
shown in Table 1, providing a broad and rigorous evaluation across diverse scenarios. Following the
benchmark’s protocol, each method generates 180 videos for evaluation to ensure statistical reliabil-
ity and coverage of all categories. We report eight automatic metrics as described in Section 4.1 to
ensure comprehensive assessment, thereby capturing visual quality, temporal behavior, and seman-
tic alignment in a unified manner. As shown in Table 1, our BinWeave achieves a new state of the art
on the overall Total Score, with notably stronger NexusScore that highlights its advantage on subject
consistency. Notably, NexusScore Yuan et al. (2025) is designed to address the limitations of prior
global-frame CLIP Radford et al. (2021a) or DINO Oquab et al. (2023) comparisons and provide a
semantically grounded, noise-resilient assessment that better reflects perceptual identity fidelity. It
achieves this via a detect-then-compare strategy that first localizes the true target, crops the relevant
regions to suppress background interference, and then computes similarity within a retrieval-based
multimodal feature space with confidence and text–image gating, finally aggregating scores over the
verified crops for a reliable summary. Importantly, BinWeave also maintains strong competitiveness
on other metrics, including FaceSim, Aesthetics, GmeScore, motion-related measures such as Mo-
tionSmoothness and MotionAmplitude, and NaturalScore, which respectively reflect its strengths in
identity preservation, visual appeal, text–video alignment, temporal coherence and motion magni-
tude, and overall naturalness across a wide range of prompts and categories.

4.3 QUALITATIVE RESULTS

To clearly demonstrate the effectiveness of our method, we present some typical subject-to-video
scenarios in Figure 4 and Figure 5, including single-body-to-video, human-entity-to-video, single-
object-to-video, and multi-entity-to-video. As shown in the left panel of Figure 4, commercial
models such as Vidu, Pika, Kling, and Hailuo produce visually appealing videos but struggle with
subject consistency. Among open-source methods, SkyReel-A2 is comparatively competitive on
subject consistency, yet its overall visual aesthetics lag behind our BindWeave. VACE and Phantom
similarly exhibit weak subject consistency. In the right panel of Figure 4, our approach achieves
markedly better subject consistency, text alignment, and visual quality. As shown in the left panel of
Figure 5, in single-object-to-video scenarios, commercial models such as Vidu and Pika still exhibit
pronounced violations of physical and semantic plausibility—what we summarize as “common-
sense violations” (e.g., a human walking with severely twisted legs). Kling achieves strong visual
aesthetics but maintains poor subject consistency. SkyReels-A2 shows severe distortions and simi-
larly weak subject consistency, and Phantom also struggles to preserve subject consistency. Among
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Table 1: Quantitative comparison among different methods for subject-to-video task. Total score is
the normalized weighted sum of other scores. “↑” higher is better.

Method Total Score↑ Aesthetics↑ MotionSmoothness↑ MotionAmplitude↑ FaceSim↑ GmeScore↑ NexusScore↑ NaturalScore↑
VACE-14B Jiang et al. (2025) 57.55% 47.21% 94.97% 15.02% 55.09% 67.27% 44.08% 67.04%
Phantom-14B Liu et al. (2025) 56.77% 46.39% 96.31% 33.42% 51.46% 70.65% 37.43% 69.35%

Kling1.6(20250503) Kwai (2024) 56.23% 44.59% 86.93% 41.60% 40.10% 66.20% 45.89% 74.59%
Phantom-1.3B Liu et al. (2025) 54.89% 46.67% 93.30% 14.29% 48.56% 69.43% 42.48% 62.50%

MAGREF-480P Deng et al. (2025) 52.51% 45.02% 93.17% 21.81% 30.83% 70.47% 43.04% 66.90%
SkyReels-A2-P14B Fei et al. (2025) 52.25% 39.41% 87.93% 25.60% 45.95% 64.54% 43.75% 60.32%
Vidu2.0(20250503) Bao et al. (2024) 51.95% 41.48% 90.45% 13.52% 35.11% 67.57% 43.37% 65.88%

Pika2.1(20250503) Lab (2024) 51.88% 46.88% 87.06% 24.71% 30.38% 69.19% 45.40% 63.32%
VACE-1.3B Jiang et al. (2025) 49.89% 48.24% 97.20% 18.83% 20.57% 71.26% 37.91% 65.46%

VACE-P1.3B Jiang et al. (2025) 48.98% 47.34% 96.80% 12.03% 16.59% 71.38% 40.19% 64.31%
Ours 57.61% 45.55% 95.90% 13.91% 53.71% 67.79% 46.84% 66.85%

Table 2: Quantitative ablation results comparing T5-only and T5+Qwen2.5-VL conditioning.
Method Total Score↑ Aesthetics↑ MotionSmoothness↑ MotionAmplitude↑ FaceSim↑ GmeScore↑ NexusScore↑ NaturalScore↑
T5-only 55.16% 42.80% 95.39% 7.48% 53.02% 62.26% 45.79% 63.38%

T5+Qwen2.5-VL 57.61% 45.55% 95.90% 13.91% 53.71% 67.79% 46.84% 66.85%

the baselines, VACE better maintains subject consistency but suffers from limited motion coherence
and naturalness. In contrast, our BindWeave delivers strong subject consistency together with natu-
ral and coherent motion. Notably, under multi-object and complex-instruction settings as shown in
the right panel of Figure 5, methods like Vidu and Pika often miss key cues (e.g., “hot oil”), Kling
shows severe physical implausibility (e.g., fries leaking directly out of the basket), and MAGREF
fails to preserve subject consistency; other baselines also omit crucial prompt details. In contrast,
our results deliver fine-grained detail while maintaining strong subject consistency. We attribute this
to BindWeave’s explicit cross-modal integration of the reference image and textual prompt via an
MLLM, which jointly parses entities, attributes, and inter-object relations. As a result, BindWeave
preserves subtle yet crucial details (e.g., “hot oil”) and constructs a unified, temporally consistent
scene plan to guide coherent generation. This deep cross-modal integration reliably enforces key
prompt elements and embeds basic physical commonsense for multi-entity interactions, thereby re-
ducing implausible outcomes. More visualizations can be found in Appendix Section A.3, including
additional qualitative examples and frame-wise comparisons.
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creative 
atmosphere.
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A man is 
playing with 
an American 
football on 
the beach.

Reference

Prompt

Figure 4: Qualitative comparison on subject-to-video task, with four uniformly sampled frames
shown in each case. Compared to other competing methods, our approach is superior in subject
fidelity, naturalness, and semantic consistency with the caption.

4.4 ABLATION STUDY

We ablate our control-conditioning that concatenates MLLM- and T5-derived signals to guide a DiT
during generation. We compare a T5-only baseline with our T5+Qwen2.5-VL variant, an MLLM-
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The video showcases the 
process of frying French 
fries in a commercial 

kitchen setting. It begins 
with a close-up of a metal 
fryer basket filled with 

golden, crispy French fries 
being lifted out of a fryer 
by a person wearing white 
gloves. The basket is held 
above a stainless steel 

fryer, which contains more 
fries submerged in hot oil. 
The person tilts the basket 
to drain excess oil from the 
fries, allowing it to drip 
back into the fryer. This 
action is repeated several 
times to ensure all the oil 
is drained. The background 
is dimly lit, focusing the 
viewer's attention on the 
frying process. The video 
emphasizes the meticulous 
care taken in preparing the 
fries, highlighting the 
importance of draining 

excess oil for the perfect 
texture and taste.
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Reference

The video begins with a 
person dribbling a 

basketball on the court, 
their movements quick and 
focused. The camera shifts 
to a close-up of their 
basketball shoes as they 
pivot and make a sharp 
move, the soles gripping 
the court with each step. 
The shoes’ sleek design 
and vibrant colors are 

highlighted as they absorb 
the impact of quick cuts 
and jumps. The camera 

follows the motion of the 
shoes, capturing the 

flexing of the material as 
the player springs for a 

shot. The sound of 
sneakers squeaking against 

the hardwood and the 
basketball bouncing fills 

the background, 
emphasizing the fast-paced 
energy of the game. The 
shoes remain the focal 
point, their performance 
and durability in action 
as the player continues to 

move.

Prompt

Figure 5: Qualitative comparison on subject-to-video task, with four uniformly sampled frames
shown in each case. Compared with other methods, our approach better avoids implausible phe-
nomena and produces more natural videos while maintaining strong subject consistency.

“A black-and-white dog on a wooden floor approaches 
a white plastic bowl and begins to eat from it.”

“The video showcases a cooking process in a kitchen setting. It begins with a 
person using a long-handled spoon to stir and flip a mixture of vegetables, 
including red and yellow bell peppers and onions, in a black wok over a gas 
stove. The vegetables are being cooked at a high temperature, as indicated by 
the steam rising from the wok. The person then adds a dark liquid, likely soy 
sauce, from a bottle into the wok, enhancing the flavor of the dish. The 
background features various bottles and kitchen equipment, suggesting a 
professional or well-equipped home kitchen environment.”
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Figure 6: Qualitative comparison of MLLM+T5 vs. T5-only. MLLM+T5 shows superior scale
grounding, reliable action–object execution, and stronger temporal/textual coherence.

only setup (Qwen2.5-VL + DiT) was unstable and failed to converge within our training budget, so
it is omitted from quantitative analysis. As shown in Table 2, T5+Qwen2.5-VL consistently outper-
forms T5-only across aesthetics, motion, naturalness, and text relevance. Qualitative comparisons in
Figure 6 further corroborate these findings: when reference images exhibit scale mismatch, the T5-
only baseline tends to produce unrealistic subject sizes (e.g., dog–bowl), and under complex instruc-
tions it often misparses action–object relations, whereas T5+Qwen2.5-VL remains well grounded
and executes the intended interactions. We attribute these gains to complementary conditioning, the
MLLM provides multimodal, identity- and relation-aware cues that disambiguate subjects and im-
prove temporal coherence, while T5 offers precise linguistic grounding that stabilizes optimization.
Their concatenation yields a richer and more reliable control signal for DiT.

5 CONCLUSION

In this paper, we introduce BindWeave, a novel subject-consistent video generation framework that
delivers consistent, text-aligned, and visually compelling videos across single- and multi-entity set-
tings through explicit cross-modal integration. By using an MLLM to deeply integrate information
from reference images and textual prompts to facilitate joint learning, BindWeave effectively models
entity identities, attributes, and relations, thereby achieving fine-grained grounding and strong sub-
ject preservation. The empirical results demonstrate that BindWeave has fully learned cross-modal
fusion knowledge, enabling the generation of high-fidelity, subject-consistent videos. Moreover, on
the OpenS2V benchmark, BindWeave achieves state-of-the-art performance, outperforming existing
open-source methods and commercial models, clearly showcasing its strength. Overall, BindWeave
offers a new perspective for the S2V task and points toward future advances in consistency, realism,
and controllability.
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ETHICS STATEMENT

This work studies subject-to-video generation and related evaluation. All images appearing in this
paper are either generated by our models or sourced from publicly available datasets under their
respective licenses and are used solely to demonstrate the technical capabilities of our research. All
qualitative (visualized) results are provided solely for academic comparison and research discussion
and are not intended for commercial use.

REPRODUCIBILITY STATEMENT

In Section 3.2, we provide a detailed description of our network architecture and the interactions
among the variables. In Section 3.5, we disclose the detailed parameters for training and inference,
as well as the datasets used. In Section 4.1, we further present our model configurations and the
parameters for training and inference, including the benchmarks and metrics used for performance
evaluation. Through these efforts, we have made every possible attempt to ensure the reproducibility
of our method.
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A APPENDIX

A.1 APPENDIX OVERVIEW

This appendix comprises two sections:

• Section A.2: LLM Usage Disclosure. We disclose that we used large language models
(LLMs) solely for minor grammar checking after drafting the manuscript, with no contri-
bution to research ideation, methods, experiments, or results.

• Section A.3: Additional Subject-to-Video Quantitative Results. We present extended
quantitative results for the subject-to-video setting.

A.2 LLM USAGE DISCLOSURE

We use large language models (LLMs) solely for minor grammar checking after drafting the
manuscript. LLMs did not contribute to research ideation, problem formulation, method design, the-
oretical development, experiments, implementation, result analysis, or the creation of figures/tables.
No code, data, or experimental results were generated by LLMs. All LLM-suggested edits were
manually reviewed and verified by us. We did not provide any LLM with non-public or sensitive
information.

A.3 MORE SUBJECT-TO-VIDEO QUANTITATIVE RESULTS

We present a set of comparative cases, as shown in Figure 7, in which the prompt specifies “a man”
whereas the reference image depicts a baby. Under this conflict, many methods (Vidu 2.0 Bao et al.
(2024), Pika 2.1 Lab (2024), Phantom Liu et al. (2025), VACE Jiang et al. (2025).) generate a man as
the subject rather than a baby. Other methods, such as Kling 1.6 Kwai (2024), Hailuo and SkyReel-
A2, retain some infant characteristics but still exhibit poor overall consistency with the reference
image. In contrast, our method is not perturbed by the prompt and faithfully preserves the baby’s
appearance from the reference image.

As shown in Figure 8, under a relatively simple prompt, most baseline methods exhibit pronounced
copy-paste issues: the subject remains static across frames. In particular, Phantom-1.3B Liu et al.
(2025) and VACE-14B Jiang et al. (2025) essentially copy-paste the reference cat directly into the
video. In contrast, our method avoids the copy–paste issue while preserving subject consistency,
yielding natural and temporally coherent motion.

As shown in Figure 9, given only a single face reference image, BindWeave generates high-fidelity,
subject-consistent videos. It preserves fine-grained identity cues, including facial structure, skin
tone, hairstyle, while handling changes in pose, expression, and moderate viewpoint or illumination.
The results avoid copy-paste artifacts and identity drift, delivering smooth, temporally coherent
motion and maintaining alignment with the text prompt without overriding the reference appearance.

As shown in Figure 10, when provided with multiple reference subjects, BindWeave maintains con-
sistent identity for each subject across frames and preserves fine-grained appearance details as well
as their relative spatial layout. The method produces natural, coordinated interactions between sub-
jects, keeps compositions visually pleasing and realistic, and avoids identity swapping or blending.
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Reference

Prompt

The video features a 
man with dark-haired 
hair, wearing a blue 
tank top and holding 
a pink tank top on a 
hanger. he appears to 

be in a clothing 
store or a similar 
retail environment, 
as there are racks of 
clothes visible in 
the background. The 
man is speaking to 
the camera, possibly 
providing a review or 
discussing the tank 
top he is holding. he 

has colorful 
bracelets on his 

wrist and is wearing 
a necklace with 

multiple beads. his 
expression suggests 
he is engaged in a 
conversation or 
presentation. The 
setting seems to be 

indoors, with 
artificial lighting 
illuminating the 

scene.
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Figure 7: Comparisons under a prompt–reference ambiguity (prompt: “a man”; reference: baby).
Most baselines follow the prompt and generate an adult male, ignoring the features of the reference
image or retaining only partial infant traits, whereas our method faithfully preserves the reference
subject’s appearance.
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a man 
sitting 
in the 
office, 
a cat 

sitting 
beside 
him.

Reference

Prompt

Figure 8: Comparisons in the subject-to-video setting illustrating the copy–paste issue under simple
prompts. Many baselines directly copy the reference image into the video, causing the subject to
remain static across frames, whereas our method preserves the subject’s temporal dynamics and
natural motion.

15



810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863

Under review as a conference paper at ICLR 2026

Reference Generated Frames

Figure 9: More generated results of BindWeave, demonstrating high fidelity and strong subject
consistency.
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Reference Generated Frames

Figure 10: More generated results of BindWeave, demonstrating high fidelity and strong subject
consistency across multi-references.
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