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class Gemma4UnifiedVisionEmbedder(nn.Module):
"""Encoder-free vision embedder.

Projects raw merged pixel patches ~~(..., model_patch_size**2 * 3)™" into
“"mm_embed_dim™ " via ""LN1 -> Dense -> LN2" ", adds factorized 2D positional
embeddings, and applies a final ~"LN"". Mirrors HF
““Gemma4UnifiedVisionEmbedder™ ™; runs on the first PP rank only, so it uses
plain (un-sharded) ~“nn" modules.

def __init__(self, config):
super().__init__()
patch_dim = config.model_patch_size**2 * 3 # 48*48*3 = 6912
mm_embed_dim = config.mm_embed_dim

self.patch_In1 = nn.LayerNorm(patch_dim)
self.patch_dense = nn.Linear(patch_dim, mm_embed_dim)
self.patch_In2 = nn.LayerNorm(mm_embed_dim)

# Factorized 2D positional embedding table: (mm_posemb_size, 2, mm_embed_dim)
self.pos_embedding = nn.Parameter(
torch.zeros(config.mm_posemb_size, 2, mm_embed_dim)

)

self.pos_norm = nn.LayerNorm(mm_embed_dim)

def forward(
self, pixel_values: torch.Tensor, image_position_ids: torch.Tensor

) -> torch.Tensor:
# pixel_values: (B, num_patches, patch_dim); image_position_ids: (B, num_patches, 2)
hidden_states = self.patch_In1(pixel_values.to(self.patch_dense.weight.dtype))
hidden_states = self.patch_dense(hidden_states)
hidden_states = self.patch_In2(hidden_states)

clamped = image_position_ids.clamp(min=0).long()

valid = (image_position_ids != -1).to(self.pos_embedding.dtype).unsqueeze(-1)
axes = torch.arange(2, device=image_position_ids.device)

pos_embs = (self.pos_embedding[clamped, axes] * valid).sum(-2)
hidden_states = hidden_states + pos_embs

hidden_states
return hidden_states

self.pos_norm(hidden_states)

class Gemma4UnifiedMultimodalEmbedder(nn.Module):
"""Shared vision/audio projection: ~"RMSNorm(no scale) -> Linear™ " to LM space.



Both the vision and audio configs expose ~“output_proj_dims™" (the projection
input dim) and ~“rms_norm_eps™". " “embedding_pre_projection_norm™" has no
learnable scale, so the only checkpoint tensor is ~“embedding_projection.weight™ .

def __init_ (self, config, projection_config):
super().__init_ ()
# projection_config is either the vision or audio sub-config
output_proj_dims = projection_config.output_proj_dims
rms_norm_eps = getattr(projection_config, "rms_norm_eps", 1e-6)
self.pre_proj_norm = Gemma4RMSNorm(output_proj_dims, eps=rms_norm_eps, no_scale=
True)
self.proj = nn.Linear(output_proj_dims, config.mm_embed_dim, bias=False)

def forward(self, hidden_states: torch.Tensor) -> torch.Tensor:
hidden_states = self.pre_proj_norm(hidden_states)
hidden_states = self.proj(hidden_states)
return hidden_states
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