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class Gemma4MultimodalEmbedder(nn.Module):



"""Projects vision/audio soft tokens into LM embedding space.

Architecture:
inputs_embeds — embedding_pre_projection_norm — embedding_projection

Unlike Gemma3n which has separate hard/soft embedding paths with
per-path normalization and a learned embedding table, Gemma4 uses a
simplified 2-layer design: pre-projection RMSNorm (without learnable scale)
followed by a linear projection. The checkpoint confirms this — only
““embedding_projection.weight™ " exists; there is no embedding table

or post-projection norm weights.

def __init_ (
self,
multimodal_config: Gemma4VisionConfig | Gemma4AudioConfig,
text_config: Gemma4TextConfig,

super().__init_ ()

self.eps = multimodal_config.rms_norm_eps
self.text_hidden_size = text_config.hidden_size

# Audio tower uses output_proj_dims (1536) rather than hidden_size
# (1024); vision uses hidden_size (768) directly.
embedding_dim = (

getattr(multimodal_config, "output_proj_dims", None)

or multimodal_config.hidden_size

# Apply RMSNorm BEFORE projection, matching HF reference.
# The norm uses has_weight=False (no learnable scale),
# so no checkpoint weight mapping changes are needed.
self.embedding_pre_projection_norm = RMSNorm(
embedding_dim,
eps=self.eps,
has_weight=False,

self.embedding_projection = ReplicatedLinear(
embedding_dim,
self.text_hidden_size,
bias=False,

def forward(self, inputs_embeds: torch.Tensor) -> torch.Tensor:
"""Project soft tokens from a multimodal tower into LM space.
embs_normed = self.embedding_pre_projection_norm(inputs_embeds)

embs_proj, _ = self.embedding_projection(embs_normed)



return embs_proj

Wb A
Code review ¥ gemini-code-assist[bot] #§H 3 docstring FHEREIZEH (inputs_embeds

— embedding_projection — embedding_post_projection_norm) 5 SR, B A LE, {E/E
FHREH docstring, ZIFWE KRR, FHERBMIEHE,

« 3£ docstring REHT (documentation): REEFH AR, BTEMBERE, RYMIhEE,

R 5 B

- JFe: RS

« AXAREA— T RE, RFRREMRIGTSFEEMRETE,

« RSEE A Gemma4MultimodalEmbedder 2§, {X{ER TR ZTIIK token kA, F
RUEIE A F K,

- B33 ScreenSpot-Pro ¥l (1580 samples) FIERRKEIEFA, REBEIRBRMAAZ,

« W AP Gemmad HESER (AR / FH) BAPKERELD 1.88pp AT ER
RIEF, A% LHRESANAERE GTEEMER) . FHER: THRBHFEEER,
226 N

- RFotrie: WA EMANE  RORATE , MR ER

KRR EE

- BLAEKEX PR



