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Figure 4. Adapting Multimodal LLMs for accurate object perception with VCoder. (a) We add our VCoder as an adapter to the
LLaVA-1.5 [41] and feed perception modalities as extra control inputs for improved object perception performance. During training, we
freeze the components from LLaVA-1.5 (ImCoder, MLP, and LLM) to retain the original reasoning performance. (b) Using depth map and
segmentation map as the control inputs to VCoder for the object order perception task.




o

NEHIICEFRA X X7 DFBED EH -7
- Eﬁqc—%@ﬁl: FICHRT — X DIBEmAEEICKIT

S HET ﬁ%%%m&Z7®A7ﬁ < v AEE




D

Qul

-\VcoderHn " MLLMs D 5=@1t D EAL |
XY aAVICEBIEEMNTTIC. BT

)ﬁlj][./f:o
2K Y ML

 Ms@D /N7 +

ERETRRE DR
¢ g i L/ 7L:_o

SR IR A &
D 7%

L_

%ﬁtfuiﬁ'

VL) RERTR

i & THBEE DS FE_

= =F 7

=N~
L DRNERAE] _E I

Z'i@@=\

Fﬁﬂ 2S5 N

|

=T IILEFREEIND




CEEHYNEDTITNELTL




