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diffusion B&F LB AEELENME, STZ S GPU fixed-noise —KMES5FEH server
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THRES B

Cosmos3 action generation R%&E&ERIFER REZ—/ observation; LIBERO ZHLE AiRfH
ABIATIEITRKEINE, &/ action-policy shape T EATERN HTTP AR ERNERREF
it (PR body: "serial one-observation HTTP calls underutilize the model at small
action-policy shapes") . EBEZEE Accuracy Tests FAIANET " SERMENRRSE " B
YRR, EA batching 2 RNG E#)F, batched kernel TaE53 L B=1 BUTHEELK
BER, EE GPU fixed-noise —FMHISIIE,

SRR

1. BEREANEBZ. prompt 13—1b: #F3% python/sglang/multimodal_gen/runtime/entrypo
ints/action/cosmos3.py, _images_from_observation M image / image_path /
input_reference / images 1I2EREE, X 3¥#F list. tuple § [B, H, W, C] 8 uint8 ndarray
BFF A B 3KE, FHIE4 dtype =X shape FEEMA; _action_prompt SZIARE prompt |-
BEZREBX, EBR—KLEI#sE, protocol.py B _normalize_observation E# X3t
El{% 5| & 3Z M baseb4 / tensor payload Ya—1k,

2. IESEHEREAFE R build_cosmos3_action_sampling_params M
server_args.batching_max_size Bt AN EFRIFIFANRAESEK;
cosmos3_action_metadata 7 capabilities | &= batch_inputs. max_batch_size 5
batched_action_modes ({X policy) . protocol.action_metadata X Cosmos3 X% B
FHCHTEEL S, MMRA 200 4T NBRSZEL,

3. B4 stage HEE LR model_specific_stages/cosmos3.py B
Cosmos3ImagePreprocessStage.forward 3#3¥ DataType.ACTION + action_mode ==
policy iREBI#LALIE, ZHIK load_image. FtbéEik# 8 & torch.stack BX [B, 3, H, W];
_tokenize_prompt ¥ str | list[str] 7% [B, S], BIE4RFE tokenized KE B



prompt (GEN cross-attention R mask padded text K/V) . cosmos3_action.py By
build_action_prompt 2K A X3R5 R FELKIE R L 1L JSON caption,

4. NOFEAWK: runtime/entrypoints/utils.py B prepare_request {X %t
DataType ACTION BATIEZFH L5 £ prompt, HMERMER str, BHREWEE MK
A o

5. MIRE X#4: test/unit/test_cosmos3.py FTIGEIIRIF. M2 . EZIHALE. RESIH
LR, B=1 3%, inverse_dynamics IE£LEZEHAM; cookbook #MFEHLALIRIEK / wa Rz 34
5 —batching-max-size Bs174,

R

« python/sglang/multimodal_gen/runtime/entrypoints/action/cosmos3.py (&R Eh1EEE
; 5| source; ER core-logic; fF5 cosmos3_action_metadata,
_images_from_observation, _action_prompt, build_cosmos3_action_sampling_params)
D FTHGEY Cosmos3 shfEEELES, &P ARMAIBZLEE: BEEEF. prompt I % / BEEAT.
XHSHBMESREANER, BA PR AL S RAE XFrkE,
python/sglang/multimodal_gen/runtime/entrypoints/action/protocol.py (#£1& &KX
; 25| source; EA dependency-wiring; &5 _cosmos3_image_from_observation,

_build_cosmos3_action_sampling_params, action_metadata, _normalize_observation)

: A action thiXE: ¥4 Cosmos3 T HZBEITAIERE, Hib

_normalize_observation XFEKF|RZFMIT—1, EHAIFBFERFAANEXRAMNFE—EXD,
python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/c
osmos3.py (iR BERMEL; 25| source; EA data-contract; &5
Cosmos3ImagePreprocessStage, _tokenize_prompt) : &%z stage: FALIEMERIE
policy #tFE T Hit (B, 3, H, W], 2 EMEREZFHEIR, EREEERFSERIE
BB RBNE,

python/sglang/multimodal_gen/test/unit/test_cosmos3.py (#3k B TMR; K5 test;
KA test-coverage; 5 _cosmos3_server_args, _policy_payload,

test_batched_policy_request_preserves_input_pairing,
test_batched_policy_request_broadcasts_scalar_prompt) : #3E 6+ PNHALIEIE X B85
MR, BEMAERN. 2] . EHFRE. BREIELER. B=1 3&%&5 inverse_dynamics
4, BITARANTF,

» python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/c
osmos3_action.py (B3R EHEEL; KA source; A data-contract; F5
build_action_prompt) : build_action_prompt X FHRFHEF| R FRLELREML
action caption, Z#tE tokenization By L,

« python/sglang/multimodal_gen/runtime/entrypoints/utils.py ({3 EFERABT; 25|
source; A core-logic; fF5 prepare_request) : prepare_request #&AT ACTION 1&
REEZEFZRHEF X prompt, FHCEIEH APTE KBIRIRZG

« docs/cookbook/diffusion/Cosmos/Cosmos3.mdx (3R XA4; 23| docs; KA
documentation) : *NFEHALIEIFER / M RY). --batching-max-size ;™5 M &34 TR
, ERP LEFHXEXH,



XEFE: cosmos3_action_metadata, _images_from_observation, _action_prompt,
build_cosmos3_action_sampling_params, _normalize_observation, action_metadata,
Cosmos3ImagePreprocessStage.forward, _tokenize_prompt, build_action_prompt,
prepare_request

R F B

python/sglang/multimodal_gen/runtime/entrypoints/action/cosmos3.py

¥ By Cosmos3 shEERLEE, S ARBMAIEZOEE: RBEEF. prompt | 3%/ B, X
HSHMZESREANFR, B PR NREADERAE XFTE,

# Cosmos3 shEERD: EERK P HIE KSR Z KN B E— B E#ZRIE,
# HAIE prompt BARE RS ZREEXN, AMLEEREBERE—HNMATS

def _images_from_observation(observation: dict[str, Any]) -> list[Any]:
# RAIEERERIFE, 3#% image / image_path / input_reference =fp a4
image = None
for name in ("image", "image_path", "input_reference"):
if name in observation:
image = observation[name]

break

# R P RERFERN, RMA images Fi; R AFBTF—1NE
if image is None:
images = observation.get("images")
if images is None or (isinstance(images, dict) and not images):
return []
if not isinstance(images, dict) or len(images) != 1:
raise ValueError(
"Cosmos3 action input accepts one image field; use a list or "
"a [B, H, W, C] array in that field for batched observations"
)

image = next(iter(images.values()))

# list / tuple LK% H% ndarray #RAIEIN, FIKEIT
if isinstance(image, (list, tuple)):
images = list(image)
elif isinstance(image, np.ndarray) and image.ndim ==
images = list(image)
else:
images = [image]

normalized_images: list[Any] = []
for item in images:
if not isinstance(item, np.ndarray):
normalized_images.append(item)
continue
# MBS RBHZ uint8, shape R A [H, W] =k [H, W, C]



if item.dtype != np.uint8:
raise ValueError("Cosmos3 observation image arrays must use uint8 dtype")
if item.ndim not in (2, 3):
raise ValueError(
"Cosmos3 observation image arrays must have shape [H, W] "
f'or [H, W, C], got {tuple(item.shape)}"
)
normalized_images.append(Image.fromarray(item))
return normalized_images

def _action_prompt(prompt: Any, batch_size: int) -> str | list[str]:
# FRE prompt: REEERE, ZEN EF3EMNUN
if isinstance(prompt, str):
return prompt if batch_size == 1 else [prompt] * batch_size
if not isinstance(prompt, (list, tuple)) or not prompt:
raise ValueError("Cosmos3 action prompt must be a string or non-empty list")
if not all(isinstance(item, str) for item in prompt):
raise ValueError("Cosmos3 action prompt list must contain only strings")
prompts = list(prompt)
# BT RINREZERENTHRES &
if len(prompts) == 1 and batch_size > 1:
prompts *= batch_size
if len(prompts) = batch_size:
raise ValueError(
"Cosmos3 batched action input requires one prompt per image, got "
f"{len(prompts)} prompt(s) and {batch_size} image(s)"
)

return prompts[0] if batch_size == 1 else prompts

python/sglang/multimodal_gen/runtime/entrypoints/action/protocol.py

EA action MXE: ¥ Cosmos3 T HAZBETFHER R, FHik _normalize_observation X
FEZYZRZEN)T—, BMAEFERJANEELINE—EXD,

def _normalize_observation(observation: dict[str, Any]) -> dict[str, Any]:
normalized = dict(observation)
images = normalized.get("images")
if isinstance(images, dict):
normalized["images"] = {
name: _normalize_image_value(value) for name, value in images.items()
}
# #t4FE T image / image_path / input_reference T REE Bl& %%k,
# FEZEM)T—1 (baseb4 / tensor payload) , REERAIEEAME
for name in ("image", "image_path", "input_reference"):
if name in normalized:
value = normalized[name]
normalized[name] = (
[_normalize_image_value(item) for item in value]
if isinstance(value, (list, tuple))



else _normalize_image_value(value)
)
# state / noise & tensor payload 1R¥F/RA AEILIT IR
for key in ("state", "observation.state", "noise", "observation.noise"):
value = normalized.get(key)
if isinstance(value, dict):

normalized[key] = _decode_tensor_payload(value)
return normalized

python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specifi
c_stages/cosmos3.py

BRI stage: TLEMERIE policy #tALEETH#E [B, 3, H, W], 2 AMBREZFZRFESX
, RMEEAERSES LR RSB ABRAE,

class Cosmos3ImagePreprocessStage(PipelineStage):

nER. SELbERIEFAOERET conditioning LN

T3E 12V B [1, 3, H, W] 8 batch.preprocessed_image;
#E& policy IEREA [B, 3, H, W]; V2V EX [1, 3, T_in, H, W],

def forward(self, batch: Req, server_args: ServerArgs) -> Req:
image_path = batch.image_path
video_path = batch.video_path
# RA action policy #RAA AT REEZI| X (EI#HAE) |
# L 12V X list IERE—IK, BRELA TN B
is_action_policy = (
batch.data_type == DataType . ACTION
and getattr(batch.sampling_params, "action_mode", None)
== ACTION_MODE_POLICY
)
if isinstance(image_path, list) and not is_action_policy:
image_path = image_path[0] if image_path else None
if isinstance(video_path, list):
video_path = video_path[0] if video_path else None

if image_path and video_path:
raise ValueError(

"Cosmos3 accepts either —image-path (I2V) or —-video-path "
"(V2V), not both"

target_h, target_w = batch.height, batch.width

if image_path is not None:
# BRMBIFERRE, HEHEBMR (B, 3, H, W];
#HEKIEB==1, 5RA 12V RABREE
image_sources = (
list(image_path)



if isinstance(image_path, (list, tuple))
else [image_path]
)
if not image_sources:
raise ValueError("Cosmos3 12V image list is empty")
tensors: list[torch.Tensor] = ]
for src in image_sources:
image = load_image(src)
image = _resize_crop_pil(image, target_w, target_h)
tensors.append(_pil_to_normalized_tensor(image))
batch.preprocessed_image = torch.stack(tensors, dim=0).contiguous()
self.log_info(
f"Preprocessed {len(tensors)} conditioning image(s) to "
f"{target_w}x{target_h}"
)

return batch
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« BHHIENEL R (performance): BIERANEEES, SFHRIRTREE server £; IR
EBFRAARE RS ZE,

R 5
- RS
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batched kernel T RE 5445 B=1 $KIEAR [, ifn RLinf AFFKIHR ETEIRINE batch
Ty, REEBRREHUE parity (JU checklist RERKIA) »
2. MEEHFOR: YAIERIHFERE RLinf 3RR3EiTE, 2 raw latency. GPU SKU.
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8 SGLang server E&ARE,
3. BAEFREM: BRIAWNTIE item 3RE [H, D], FEX& [B, H, D] 8§ msgpack &F
LB RIRE runtime.response_format="raw"; 7~[& tokenized prompt KESWKIE

“#, B E BT prompt,



4, FREA: HAEREAFHNRENESEIERER SR, —batching-max-size Z"E—F&
iR, BERYTE OOM,

5. BUERATE®: WAERMEM (1, 3, H, W] AT [B, 3, H, W], ¥ X latent &,
denoising. CFG 2B timesteps 5 action decoding % &t shape 1Ri%, ZHEIE stage
RIRHASTEFHREE, - ¥ XA LIBERO £ZINEMNB AL TEN #X
HTTP ERMAE LA, BERAFTE REKS 3.3 1) , EFEM prompt BT
N, --batching-max-size 5§ raw MK RN, X A%: multimodal_gen action
endpoint B1EXK / MNRAY R T batch #)E, pipeline stages HEKIBERAMNERT A
(B, ...]; 3@ I2V/V2V 5 inverse_dynamics/forward_dynamics Ao xR, BMZ
2, SYHEPEN: adapter REER (¥ cosmos3.py) KHA policy family £ FA#ALFE
BENRME T MR, RBHE " BAEA R " ERAE# PR checklist, 1#A T ERTEIMERIR,
- RFEFRIE: GPU BUE—EMERIIE , SROFREMEREREE  HRIBRATE |, prompt K
ERE , EEEHLA
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+ PR #36398 fix(diffusion): MiniMax-H3 dp_size>1 deadlock and cross-request audio
determinism: A diffusion ELELER / B ETHEREEREREE, 5X
PR XJFRIHLALIE RNG JHFES B — R TR,

« PR #36322 [diffusion] perf: fuse tanh-GELU into the LongCat-Image DiT FFN
up-proj: & diffusion A EEMREMRAL, HBAZT MIEAE AR EMEE RS, THAR
PR B4 fmE L ESH,

« PR #36463 [diffusion] make benchmark caches seedable and cover missing native

families: diffusion ZEEERZMEKH, 54 PR IBHH " N ERE server £ " ERE A,



