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1. BIEINES

e ROPEZAI: https://zhuanlan.zhihu.com/p/1948048954689295110

* ROPELAKMROPE (Qwen2VLFIQwen2.5VL) YSMHAR: HEie(/EMmIS-1F4HEITROPEFIMROPE
B libili

o LVLMZEME (QwenVLEFIEEZZRY, Qwen2.5VLAYconnector/@Fmlp merger) : https://ar
xiv.org/pdf/2306.13549

RAEIFRR (S ER)
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2.1 paperEEgIFhisa

1. Interleaved MRoPE
Qwen2.5VLEFRIMROPER, t, h, w2ikiEfreqfydimIiFEoES, W0 TFEANERS :
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XSHEIRHSTEEREE—FMES, ENAFENRE. SUAREHMD, N EEAMES.
2. DeepStack

WERFEEHHAVITRIDSHE, SidmergerBEEFILLMXITY, BEEEZEHRINZILLM decoder
BIBI="block®r, SLLMEhidden_states /0.

3. TimeStamps
fEpreprocessorfdidizd, XdvideoRIRTEIEZE(FHtimestampZtokenize, #IIZinput_idsHr,
AEXZ MpsiFtiTsample,

22 HREHEENARS (HHHFQwen2.5VL)

VITBEN (paperHhifiskF T SigLIP2-arch) :

1. BGE T window attention, 2¢[Elsdpa

2. BiiAhidden_actAUBLEREM silussk 7 gelu

3. PatchEmbedfSzfibias

4. patch_sizeM\ 14 * 14 TR T 16 * 16

5. VITHIRZ B ImiB B E R T X EgRiDF B (L SR

6. RMSNorm -> LayerNorm (' self.norm = nn.LayerNorm) (&3¥EPatchMerger)
FiF256k token E X,

25K Qwen3-VLj

3. KISt &

£ environment

BRI, HKBIAEREFNE, ARESEIrequirements.txt, uv add -r,
# Core dependencies

gradio==5.46.1
gradio_client==1.13.1
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transformers-stream-generator==0.0.5
torch==2.8.0

torchvision==0.23.0

accelerate

transformers==4.57.0

vllm==0.11.0

gwen-v1-utils

openai

decord[gpu]

# Optional dependency

# Uncomment the following Tine if you need flash-attn
# flash-attn

 Mhiftdemo.py (from Huggingface)

# Debugging setup
import debugpy
try:

# 5678 is the default attach port in the VS Code debug configurations.

a host and port are specified, host defaults to 127.0.0.1
debugpy.listen(("localhost™, 9501))
print("waiting for debugger attach")
debugpy.wait_for_client()

except Exception as e:
pass

import torch
from transformers import Qwen3VLForcConditionalGeneration, AutoProcessor

# default: Load the model on the available device(s)

model = Qwen3VLForcConditionalGeneration.from_pretrained(
"model_dir", dtype="auto", device_map="cpu"

)

device = "cuda" if torch.cuda.is_available() else "cpu

Unless

# wWe recommend enabling flash_attention_2 for better acceleration and memory

saving, especially in multi-image and video scenarios.
# model = Qwen3VLForcConditionalGeneration.from_pretrained(

# "Qwen/Qwen3-VL-8B-Thinking",

# dtype=torch.bfloatl6,

# attn_implementation="flash_attention_2",
# device_map="auto",

# )s

processor = AutoProcessor.from_pretrained("model_dir")

# messages = [

"type": "-image",

# {

# "role": "user",
# "content": [

# {

#

#

VL/assets/demo. jpeg",

"image": "https://gianwen-res.oss-cn-beijing.aliyuncs.com/Qwen-



# I
# {"type": "text", "text": "Describe this image."},
# 1
# b
# 1
messages = [

{

"role": "user",

"content": [

{
"type": "video",
"video": "https://gianwen-res.oss-cn-beijing.aliyuncs.com/Qwen2-
VL/space_woaudio.mp4"
be
{
"type": "text",
"text": "How Tong is this video?"
}

]

# Preparation for inference

inputs = processor.apply_chat_template(
messages,
tokenize=True,
add_generation_prompt=True,
return_dict=True,
return_tensors="pt"

)

inputs = inputs.to(device)

# Inference: Generation of the output
generated_ids = model.generate(**inputs, max_new_tokens=128)
generated_ids_trimmed = [

out_ids[len(in_ids) :] for din_ids, out_ids in zip(inputs.input_ids,
generated_ids)
1
output_text = processor.batch_decode(

generated_ids_trimmed, skip_special_tokens=True,
clean_up_tokenization_spaces=False
)
print(output_text)

'@ (|i%) vscode debug J5iEHEE

2% github: https://github.com/yuanzhoulvpi2017/vscode debug_transformers

TE:
1. wsl remote¥JFfvscode
2. install debugpy package (uv, R REcondagifHcondaf5=)

3. uv run AOSZ(py) (uv, aNERZcondamifcondafya=t)
4. mihdebug


https://github.com/yuanzhoulvpi2017/vscode_debug_transformers

WRRE— SRS H/ENRY, £ —6RE5HEET, MIBEEHNER. Ri%: import debugpy try:
# WWrpra Mg, VR ERiER debugpy.listen(("0.0.0.0", 9501)) print("waiting
for debugger attach on 0.0.0.0:9501") debugpy.wait_for_client() except Exception
as e: pass launch.json HZE4TocalhostilChx Nk S 2% 1 Mk

=== 3 3 °
4. 158l details
4.1 Imaget&S
AU TFAgentfU AT, EAN—1messages, ©&user content:

messages = [

{
"role": "user",
"content": [
{
"type": "image",
"image": "https://qianwen-res.oss-cn-beijing.aliyuncs.com/Qwen-
VL/assets/demo.jpeg",
be
{"type": "text", "text": "Describe this image."},
A e
3

4.1.1 FRAL IR ER

BURBTR: BHEAB messages £FF tokenize, SEILLMAZZLAYBINFSD: inputids,
FE—LEAPIENEANEERF. fl70, S$Fimage + texti@A\, S£15ZILAFpromt template:

'<|im_start|>user\n<|vision_start|><|image_pad|><|vision_end|>Describe this image.

<|im_end|>\n<|im_start|>assistant\n<think>\n"

FEXFpromptAIRTEERS :

<|vision_start|><|image_pad|><|vision_end|>

imaget&zSHItoken BT (ER <| image_pad|> (A, BEEMNEBFESRE— token, FFLAERIRA
— P pad2ANH, FALEFERimage tokenfINEZ D, ARIEFTIMANEEIpad. FrLL, FEit
S EURFr S A token RIS,

& InEEG->EBGTUNIE-> T E TR ERtoken#]->& i< | image_pad | >
THNRHE S T WEGEIENF RS TE,

Path : .venv/lib/python3.13/site-
packages/transformers/models/qwen3_vl/processing_qwen3_vl.py (line 163)


af://n67
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image_inputs = self.image_processor(images=images,
**output_kwargs["images_kwargs"])

ERESHERE TEAMUIER,

Path: .venv/lib/python3.13/site-
packages/transformers/models/qwen2_vl/image_processing_qwen2_vl_fast.pyfy
_preprocess_image_like_inputs 753% (line 143)

if images is not None:
images = self._prepare_image_like_inputs(
images=images, do_convert_rgb=do_convert_rgb,
input_data_format=input_data_format, device=device
d# EHUIFE R tensor
batch_feature = self._preprocess(images, **kwargs)# TiiH, kwargstl & 1 Hif @ L
PP 24, ffEpatch size.

TR EEPTREERE T4,

1. 585—1TiER: PIL XJimageEEY, ENHFKAIsizeR (2048, 1365) , HE—E4&kktensor:
torch.Size([3, 1365, 2048]),

2. FITTAbEE 2 resize: BRIRIERIRERresize TRk EeF Tpatchflsize, HitHAYresized oA/
$: (1376, 2048) , resizef9LAZHNT.

resized_height, resized_width = smart_resize(
height,
width,
factor=patch_size * merge_size,
min_pixels=size["shortest_edge"],
max_pixels=size["Tongest_edge"],

# smart_resizeRE BN .
h_bar = round(height / factor) * factor
w_bar = round(width / factor) * factor

3. BTN R EA:
= RIATI KRR
o EfEAFIpatch, $I5Epatch—HBEZDNRIE?
o BARMBRIINMIEA—E?
o ATHWSRAWNIE (2ua—E, FATLEESSL2.17) SEhlsee—FaEIGELLH 2000
.

SRR A Bimage IESHEN R, EENRETEEF—1D, BEHHEER%ERE, 8500
SFRSAME, (BRvideolE AT EXHFIEH!.
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6475

MEATLUTE RS visual modality 52/ MokenT , WERMXIREIERpad tokeniEFEEI T EAY
promptdr (#8<|vision_start|><|image_pad|><|vision_end | >&#&ig) , {EALLMAYEIA.

'<|im_start|>user\n<|vision_start|><|image_pad|><|vision_end|>Describe this image.
<|im_end|>\n<|im_start|>assistant\n<think>\n'

AR, MSFRILLMAIRHZE, visual embeddingidMergerE, 1ZESKE LEH2*209block [ E48m—1™
block, FEit,

43 X 64 x 2 x 2
a7 Blprompt 1 L i token £ = 42

=43 x 64 = 2752
2 %2
BpromtAHINAYEA/ '<|image_pad|>"' TEREK27524 '<|image_pad|>" .

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/processing_gqwen3_vl.py
(line 192)

num_image_tokens
text[i] =

image_grid_thw[index].prod() // merge_length
text[i].replace(self.image_token, "<|placeholder|>"
num_image_tokens, 1)

/G, Gtext tokenize, 1B&lid,

idUAKvisual datasAprefill B9/ HEIN

(Path: .venv/lib/python3.13/site-
packages/transformers/generation/utils.py (_sample/5i%) )



4.1.2 THRQwen3VLIERLLS

BAENR: HRIE T #EQwen3VL classBIERL.

E&%2: ~/projects/Qwen3-VL/.venv/lib/python3.13/site-
packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py

VLModel Z5f¥80TF

wn

base model prefix =
_checkpoint_conversion_mapping

accepts_loss kwargs =
config: Qwen3VLConfig
["Q

_ho_split _modules =

__init  (self, config):

super(). init (config)
.visual = Qwen3VLVisionModel. from_config(config.vision_config)
.language model = Qwen3VLTextModel. from config(config.text config)
.rope _deltas = |

.post_init()

Qwen3VLModel class & &visual modelfllanguage_model,

R¥EQwen3VI paperfl4RA A Survey on Multimodal Large Language Models (Z1TE])

" Image | Ik Text
1 1 1
H , D | ' A
! ' Text é (- _.
E Audio | E E
I : I :
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E Video i E ' E::
1 1 ] 1
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i .’ ) ]}
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i I il : I I il ¥ 2nibuibtbiiteiieiie ¥
Nmm—m e ————— + 1 '
| : | 1 i
| Learnable Queries | ~ooo_____ )

REITHE: MergerffoiRBEINIRIREA—MER, MMEBSfEvisual RES, 1A

module,

“Nprojection
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4.1.3 RUREHE

BEABiR: EfFarchitecture,

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
(Qwen3VLForConditionalGeneration class forward method)

outputs = self.model(
input_ids=input_ids,
pixel_values=pixel_values,
pixel_values_videos=pixel_values_videos,
image_grid_thw=image_grid_thw,
video_grid_thw=video_grid_thw,
position_ids=position_ids,
attention_mask=attention_mask,
past_key_values=past_key_values,
inputs_embeds=1inputs_embeds,
cache_position=cache_position,
**kwargs,

BE#ESIFAY: input_ids, visual data

Ii: token_embedding -> visual encoder -> LLM decoder,

TEEQwen3VLModel fowardi3iz,
ZforwardgEIB BT :

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
(Qwen3VLModelfJforward)

B5%, FAlidtktoken embedding, & tokenfI4EEEZ4096, 153 (1, 2768, 4096) , B3
yD—FO

if inputs_embeds is None:
inputs_embeds = self.get_input_embeddings() (input_ids)

TR 8Nd BRBINERE 24096, BF T visual 7 Atoken id, XMEFRtokenREREEEM
BEsCivisual embeddingf8E#aAY, EtL, visual embeddingREaEXdT7RI4096iX MR
(Merger+H5E15) |, AEIERApadiIELE R,

EORZXEGAHERE, BiliencoderiBsy:
image encoderfBLLF 2.5V, ABEREwindow+full, T&SigLIP2 arch, ESCHREVIT, 30T,

Path: Qwen3VLModel forward (line 1137)
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if pixel_values is not None:
image_embeds, deepstack_image_embeds = self.get_image_features(pixel_values,
image_grid_thw)
image_embeds = torch.cat(image_embeds, dim=0).to(inputs_embeds.device,
inputs_embeds.dtype)
image_mask, _ = self.get_placeholder_mask(
input_ids, inputs_embeds=inputs_embeds, image_features=image_embeds

)

inputs_embeds = inputs_embeds.masked_scatter(image_mask, image_embeds)

encoderfJidi27E self.get_image_features(pixel_values, image_grid_thw) 1, X320,

Path: Qwen3VLModel forward (line 1050)

def get_image_features(self, pixel_values: torch.FloatTensor, image_grid_thw:
Optional [torch.LongTensor] = None):

image_embeds, deepstack_image_embeds = self.visual(pixel_values,
grid_thw=image_grid_thw)

split_sizes = (image_grid_thw.prod(-1) //
self.visual.spatial_merge_size**2).tolist()

image_embeds = torch.split(image_embeds, split_sizes)

return image_embeds, deepstack_image_embeds

AL AEZR, T self.visual Bforward, £4.1.27T5a%0, self.visual 2
Qwen3VLVisionModel,

REE— T TaiApixel_value (11008, 1536) #AZEIQwen3VLVisionModelsr, (like ViT)

ETREAZIQwenQwen3VLVisionModel forward, ZEZ&image encoderfIEAT7E,

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
Qwen3VLVisionModel forward (line 714)

BIRE: XHApatch embedding->RIN4EX I E4RAS->2d RoPE-> Encoder Blocks forward
pass

TEABRPE—LTENHERINT:

e pos_embeds SAIFIPLEIIBIRAN (BT fast_pos_embed_interpolate HEHE) , E
$ZMNZE) hidden_states £, it{lig token & 2B ERE.

* rotary_pos_emb ZhE¥IEREI (RoPE) , AZN0Z! hidden states b, MEIEA iE=
AR EHEL EF (position_embeddings = (cos, sin)) , JEANF Q/K HIFEEASEER,

e ROPE: XMMHEE M token 4L —4E ROPE (U EMRS. MIZRLMNEE patch EEIE
LAY (row, col) A4FR, BRIXFRMBIRER rotary_pos_emb &ERGAISAERE, BEIE token
N ERE,

def forward(self, hidden_states: torch.Tensor, grid_thw: torch.Tensor, **kwargs)
-> torch.Tensor:

# part 1

hidden_states = self.patch_embed(hidden_states)

# part 2

pos_embeds = self.fast_pos_embed_interpolate(grid_thw)



hidden_states = hidden_states + pos_embeds
rotary_pos_emb = self.rot_pos_emb(grid_thw)

seq_len, _ = hidden_states.size()

hidden_states = hidden_states.reshape(seq_len, -1)
rotary_pos_emb = rotary_pos_emb.reshape(seq_len, -1)

emb = torch.cat((rotary_pos_emb, rotary_pos_emb), dim=-1)
position_embeddings = (emb.cos(), emb.sin())

cu_seqlens = torch.repeat_interleave(grid_thw[:, 1] * grid_thw[:, 2],
grid_thw[:, 0]).cumsum(
dim=0,
# Select dtype based on the following factors:
# - FA2 requires that cu_seqlens_q must have dtype int32
# - torch.onnx.export requires that cu_seqlens_q must have same
dtype as grid_thw
# See https://github.com/huggingface/transformers/pull/34852 for more
information
dtype=grid_thw.dtype if torch.jit.is_tracing() else torch.int32,
)

cu_seqlens = F.pad(cu_seqlens, (1, 0), value=0)

# part 3
deepstack_feature_Tists = []
for layer_num, blk in enumerate(self.blocks):
hidden_states = blk(
hidden_states,
cu_seqlens=cu_seqlens,
position_embeddings=position_embeddings,
**kwargs,
)
if Tayer_num in self.deepstack_visual_indexes:
deepstack_feature =
self.deepstack_merger_list[self.deepstack_visual_indexes.index(layer_num)](
hidden_states
)
deepstack_feature_lists.append(deepstack_feature)
# part 4
hidden_states = self.merger(hidden_states)

return hidden_states, deepstack_feature_Tlists

KELBIREALUTILR, ARE— R

1. patch_embedding: ¥JpatchiMEEBERGBRinput level, like VIT, FexdEHIT—IXIRES, TRA
patch embedding,

2. TR REII I E RSFEXI N ERD
3. for loop foward pass, W& deepstack feature (FEEmergerZ|LLMAVSHIHEE) .
4. Fxfehivisual hidden_statetiimergerZILLMAVAEE,

part 1

B, XFpatch_embedding, SCfR EHEIEIE T3DEFRLI, dimM1536385%1152,



AFEE: bias=True

nn.Conv3d(3, 1152, kernel_size=(2,16,16), stride=(2,16,16), bias=True)

part 2
HR, XTERSY:
XTI BRI,

pos_embeds 2REIRYMBIFIBEERAN (1EID fast_pos_embed_interpolate #EEHK) , EiZENZ
hidden_states =, iL#lHt token H 2B ERE.

SHFE&H 2D-RoPE (not MRoPE),

BERET:
o freqRRIA/NRtorch.Size([128, 18]) (1282h, WHIGRA(E, 18Edim)
* coordAISIERLNAIFREN

AE T ERAR

B

tensor([[0, 0],
[0,1],
0 0],
o1,
#86*128 DT, coord Hi+ MESTHIFA : 5 ﬂ
IW,’ 2]:
[1,3]

[0, 43,
[0, 51

( ] I
o ! I
// Noo § .1| o :
/ 128 RoPE #% B erchSize([1100%, 2,78]) _ Flabten : : :
[ I ] [ I I T
\/—\r\/
e 11008, 72
\ 34 ?
B LtRE

IREI=4

sinmély
sinmé,
sin mé,

: m g /77\ E W\__L‘\ jFD m_w

.. |sinmbyy_y

“| sinmé,
sinmé,
sinméy

sinmby,

part3
block forward pass (EERE)

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
(line 260)

7ERE: Qwen3VLVisionBlock Z&/Agnorm layer {ERAYZlayernorm
self.norm1 = nn.LayerNorm(config.hidden_size, eps=1e-6)
self.norm2 = nn.LayerNorm(config.hidden_size, eps=1e-6)

iit—: deepstack (fEindexZFF8, 16, 24RIAHRULEE)



if Tayer_num in self.deepstack_visual_indexes:
deepstack_feature =

self.deepstack_merger_list[self.deepstack_visual_indexes.index(layer_num)](

hidden_states

)

deepstack_feature_lists.append(deepstack_feature)

hidden_states{&i#AIshape (11008, 1152), MergerEHXTBLARIE S BSTHHAI T :

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py

(line 93)

#4%: merger class
class Qwen3VLVisionPatchMerger(nn.Module):

def __init__(self, config: Qwen3VvLVisionConfig, use_postshuffle_norm=False) -

> None:
super().__init_QO

self.hidden_size = config.hidden_size * (config.spatial_merge_size*

self.use_postshuffle_norm = use_postshuffle_norm

:':2)

self.norm = nn.LayerNorm(self.hidden_size if use_postshuffle_norm else

config.hidden_size, eps=1le-6)
self.linear_fcl = nn.Linear(self.hidden_size, self.hidden_size)
self.act_fn = nn.GELUQ)

self.Tinear_fc2 = nn.Linear(self.hidden_size, config.out_hidden_size)

def forward(self, x: torch.Tensor) -> torch.Tensor:

x = self.norm(x.view(-1, self.hidden_size) if self.use_postshuffle_norm

else x).view(-1, self.hidden_size)
X = self.linear_fc2(self.act_fn(self.linear_fcl(x)))
return x

MLP-based Vision-Language Merger: As in Qwen2.5-VL, we use a two-layer MLP to compress 2 x 2
visual features from the vision encoder into a single visual token, aligned with the LLM’s hidden
dimension. Additionally, we deploy specialized mergers to support the DeepStack mechanism (Meng
et al., 2024), the details of which are fully described in Section 2.2.

E2* 2098 S FHkEH5visual token, XJFFFEILLM dim,

BRI,

11008
(11008, 1152) — (——

, 1152 % (2 % 2)) = torch. Size([2752,4608]),

RJE i FHMLP #itkproj# LLmiidim = 4096.
Bt 4ERE 2 - (2752, 4096)

part4

BREFA—/\9%deepstack_feature_listsE({Rf1E, AERE—EHHAIhidden_statesth&ZF—
merger (Qwen3VLVisionPatchMerger) 1E4EEXI3ZILLM
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Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
(line 1143)

inputs_embeds = inputs_embeds.masked_scatter(image_mask, image_embeds)

Btk 1k, visual encoder 1 MergerZi o B IBFER T .

FETRELM decoderEfyy, HAFERENFY (BSSESER) MHiftdecoder,
NIESE R

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
(line 1223)

outputs = self.language_model(
input_ids=None,
position_ids=position_ids,
attention_mask=attention_mask,
past_key_values=past_key_values,
inputs_embeds=1inputs_embeds,
cache_position=cache_position,
visual_pos_masks=visual_pos_masks,
deepstack_visual_embeds=deepstack_visual_embeds,
**kwargs,
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Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_gwen3_vl.py
(line 1201)

position_ids, rope_deltas = self.get_rope_index(
input_ids,
image_grid_thw,
video_grid_thw,
attention_mask=attention_mask_tensor,
)
# w18 3torch.size([3, 1, 2768]),Hposition_ids[:,0]mE3H — MiBMidx (t,h,w) .

EfEi#Alanguage_model,
FEFFA: interleaved MRoPEFdecoder block,
Baf#REinterleaved MRoOPE,

RN FFIERinterleaved MROPEZRRS, HIAJI24:



e FFlfembedding (RI<E2768, HPMlmGAT2752) (ChntREEHdtype)
o FHIHINIEID (input_ids) .

FoiEid FEAYREHN

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py

(line 846)

position_embeddings = self.rotary_emb(inputs_embeds, position_ids)

BREERIINTRITIA:

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
(line 846)

def forward(self, x, position_ids):
# In contrast to other models, Qwen3VL has different position ids for the

grids

# So we expand the inv_freq to shape (3, ...)

if position_ids.ndim == 2:

position_ids = position_ids[None, ...].expand(3,

position_ids.shape[0], -1)

inv_freg_expanded = self.inv_freq[None, None, :, None].float().expand(3,
position_ids.shape[1], -1, 1)# torch.size([3, 1, 64, 1])

position_ids_expanded = position_ids[:, :, None, :].float() # shape (3,

bs, 1, positions)

device_type = x.device.type if isinstance(x.device.type, str) and
x.device.type != "mps" else "cpu"
with torch.autocast(device_type=device_type, enabled=False): # Force
float32
freqs = (inv_freg_expanded.float() @
position_ids_expanded.float()).transpose(2, 3)
freqs = self.apply_interleaved_mrope(freqs, self.mrope_section)
emb = torch.cat((fregs, freqgs), dim=-1)
cos

emb.cos() * self.attention_scaling

sin emb.sin() * self.attention_scaling

return cos.to(dtype=x.dtype), sin.to(dtype=x.dtype)
inv_freq_expanded 2468#%K (decoder head_dim=128, MFFIE—4, FEtimiZ—¥=64, S4%|—
535RE128R0m])
freqsHI4ERE: torch.Size([3, 1, 2768, 64]), IMTEAIIET(t, h, w),
KRH=MESHBIREZEMAILWHE T, interleaveRIKERBAEINT
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S£&ER: https://zhuanlan.zhihu.com/p/1978253449704543933

&g, HALLM decoder

for layer_idx, decoder_layer in enumerate(self.layers):

layer_outputs = decoder_Tlayer(
hidden_states,
attention_mask=attention_mask,
position_ids=text_position_ids,
past_key_values=past_key_values,
cache_position=cache_position,
position_embeddings=position_embeddings,
**kwargs,

)

hidden_states = Tlayer_outputs

# add visual features to the hidden states of first several layers
if deepstack_visual_embeds is not None and Tlayer_idx 1in
range(len(deepstack_visual_embeds)):
hidden_states = self._deepstack_process(
hidden_states,
visual_pos_masks,
deepstack_visual_embeds[Tayer_idx],

hidden_states = self.norm(hidden_states)

return BaseModeloutputWwithPast(
Tast_hidden_state=hidden_states,
past_key_values=past_key_values,

EEQKAJhead_dim=128,F1RoPE i35t attn,

REEITENRI=E, &XJhidden_statesi#{Tdeepstack@ls


https://zhuanlan.zhihu.com/p/1978253449704543933

#1%: % Liitextmodel
def _deepstack_process(
self, hidden_states: torch.Tensor, visual_pos_masks: torch.Tensor,
visual_embeds: torch.Tensor
):
visual_pos_masks = visual_pos_masks.to(hidden_states.device)
visual_embeds = visual_embeds.to(hidden_states.device,
hidden_states.dtype)
local_this = hidden_states[visual_pos_masks, :].clone() + visual_embeds
hidden_states[visual_pos_masks, :] = local_this
return hidden_states

decoderdrfynormEFERMS, MAZlayernorm

4.2 video &5
videotEAAlimage MR A AT AN RA0LNE, a1E:

1. FMIBEMN B EAXSvideofiNEL. EAXJvideoFifbIE, (ER: timestampfzz{fdtokenize)
2. BIA{ERERYXIvideofIRT BIEE R ALE, (EEM: interleaved MRoPE)

4.2.1 fafb e
RABR: BHIAR messages £ tokenize, SEILLMAZZAVIAEFSid: inputids,

HiEEBvideotZ AT, WIARIMessagesTREER AU THER (typelimagepiipfvideo) :

messages = [

{
"role": "user",
"content": [
{
"type": "video",
"video": "video_wechat.mp4"
be
{
"type": "text",
"text": "How Tong is this video?"
}
1
3

RIEmARvideof& 1R, RIZRRIBEINBFFTULIE video, (FUAZINT)

FETE: INEARHREFIEEDackend == "torchcodec", {BiZzEftorchiRAFEFRBIOE, F
ERREERIMRA, SNINEAFHRSHI FEAYE)RE

terminate called after throwing an instance of 'std::bad_alloc' what(): std::bad_alloc


af://n282
af://n289

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/processing_qwen3_vl.py
(line 170)

videos_inputs = self.video_processor(videos=videos,
**output_kwargs["videos_kwargs"])

HATHEER, RgMEAOMITRILERET: torch.Size([4, 3, 1280, 720]),
Ho4%RRE, hRRRERGIAMESNEIME, S—MEIGANMS (3, 1280, 720) .
INEZeR/E, Flimaget®S—4E, BRI _preprocess FiEH TR,

Path: .venv/lib/python3.13/site-packages/transformers/video_processing_utils.py (line 387)

preprocessed_videos = self._preprocess(videos=videos, **kwargs)

TR EBAYRIE A NimagetESEE, #BR2: resize -> norm -> &,
TE%LHvideoflresize IEHITIE, norm ALK EHERTLLRE2LE,



video
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video
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resize
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BICUBICE:

patch
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torch.Size([1, 7040, 1536])

EH5eHIvideoEE/9:(7040, 1536), HF70402iEEHAMMIESHA—H,

video

torch.Size([4, 3, 1280, 704])

torch.Size([4, 3, 1280, 704])

e | = =

?\l/ .W 0

patch size = (2 16 1 )
/ /

FE RN = 0, 44)

—H5H2 * 40 * 2244,

Ba: EBETRFEMEEQwen3VLEIEIFR: timestampfizzUfitokenizer (BT Qwen2.5VLEY(VESR

Br) |

B HIIURAMASRERY, Q0 FERTR:

AR videoRUNfAtEFEpad token i,



RiRvideo load ift sk RIAERE 48, MIRETPIEZ30 Feso

;'. 30 frames i 18 frames L RENG8ta
1s (18/30) 2878(48/30)s

BRI Frideo RTFETIE T 2fps, 1HHF15 frames AiEIR,
MBS ETUE ¢ (48/30) *2 = ¢48/15 i

REXG8/15M— L TR E, R AREIH MEIM,

BE, MO-47iX £ T 5 3HER B4R,

$HR% T 0, 16, 31, 47
ETRFEREULERITE R 2 MUANER timestamp, ((XF320T)
timestampitE3EfF LRI R E—HTFIIEE,
tbamisd, EEAHOFN165—4E, 31§47 9—4H,
BBA0FN1 61X —ERITHYRTIEIERZ: (0/30 + 16/30) / 2 (30ME—F), RBJIEAYHIENE)
AT HEER, BREH2MBIAENtimestampER S EIZ: [0.3,1.3], BB LLEE%EIF.
Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/processing_qwen3_vl.py

(line 211)

# if timestamps are not provided, calculate them
curr_timestamp = self._calculate_timestamps(
metadata.frames_indices,
metadata. fps,
self.video_processor.merge_size,

Hia, BRERN—ZUT, MER:
JFEARIpromptE: '<|im_start|>user\n<|vision_start|><|video_pad|><|vision_end|>How

long is this video?<|im_end | >\n<|im_start|>assistant\n\n

<|vision_start|><|video_pad|><|vision_end|>
B

f"<0.3 seconds>" + <|vision_start|> + F—HWMHimiKpad tokenNE (40 * 22) *
'<|video_pad|>"' + <|vision_end|>
+

f"<1.3 seconds>" + <|vision_start|> + FH—4HHimiKpad tokenMEr (40 * 22) *
'<|video_pad|>"' + <|vision_end|>

YEAMEZERprompt,
KB



Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/processing_qwen3_vl.py
(line 217)

nn

video_placeholder =
frame_seqlen = video_grid_thw[index][1:].prod() // merge_length
for frame_idx in range(video_grid_thw[index][0]):

curr_time = curr_timestamp[frame_idx]

video_placeholder += f"<{curr_time:.1f} seconds>"

video_placeholder += (

self.vision_start_token + "<|placeholder|>" * frame_seqlen +

self.vision_end_token

)

RiEflimagetES—rEEpromptIRGIElidFhsShk T .

4.2.2 gilaf&HE

1ZER RFIHFlimageE S EARRAIMTS, RFIHAS R Fimaget@SAbE—E.

videofZEVRASERAFIERIR AN Rimage RSHIR AR AFNimagetEil LRt B4R R LIRS E)

Path: .venv/lib/python3.13/site-packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py
(line 1035)

def get_video_features(
self, pixel_values_videos: torch.FloatTensor, video_grid_thw:
optional[torch.LongTensor] = None
DE

return self.get_image_features(pixel_values_videos, video_grid_thw)

XA PEROTIZR
e patch embedding: BRARGBRIEIEESRISALtorch.Size([7040, 1152]),
o TIMLERIAIELRRD: A% Iiembedding, HEFIREX/) (WEAMLEEESH) , AEHEM,
o t#E2dRoPE: EAAE FEEISHGIGE, MLOITRIA4LESIBREH.

Path: .venv/lib/python3.13/site-
packages/transformers/models/qwen3_vl/modeling_qwen3_vl.py (line 631)

if num_frames > 1:
coords = coords.repeat(num_frames, 1)
# coords/&2d-rope s % 3 K AL E ALFE .
# (3520, 2) -> (7040, 2), WfH4EREE B AR, BHEEH .

REEHEfreqRET184E, BENA184E, TREWLS 184, BRAMM—A, SF—(1 > 5572,
725t 2encoderfihead_dim,

o blockgjf&#+deepstack, X—EFlimageti B E.
o BRREIIIZE, FTEGHISIRIESRA '<|video_pad |>' EHAMNMIE.


af://n334

BEELLM decoderghs.
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