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Table R1. Performance on referring expression segmentation benchmarks and grounded conversation generation benchmarks. The evaluation
metric of RES benchmarks is cloU. “ft” indicates finetuning on the referring expression datasets or grounded conversation datasets.

Method Freeze Visual refCOCO refCOCO+ refCOCOg GCG
Decoder Encoder | Val TestA TestB | Val TestA TestB | Val Test ‘ METEOR CIDEr AP5y mIOU

LISA X 2 74.1  76.5 71.1 | 624 674 56.5 | 66.4 68.5 - - - -
LISA(ft) X 2 749  79.1 72.3 | 65.1 70.8 58.1 | 67.9 70.6 12.9 32.2 24.8 61.7

PixelLM X 1 73.0 765 68.2 | 66.3 71.7 583 | 69.3 705 - - - -

GSVA(ft) X 2 772 789 73.5 | 659 69.6 59.8 | 72.7 733 - - - -
OMG-LLaVA v 1 763 777 712 | 67.7  69.7 58.9 | 70.7 70.2 13.5 33.1 26.1 62.8
OMG-LLaVA(ft) X 1 78.0 803 74.1 | 69.1 73.1 63.0 | 729 729 14.5 38.5 28.6 64.7
OMG-LLaVA(ft) v 1 772 798 74.1 | 68.7 73.0 61.6 | 71.7 719 14.5 37.5 28.9 64.6

Table R2. Performance on the image-level benchmarks. 1 denotes using the IntermL.M2-7B as the LLM, the same as OMG-LLaVA.

Method \ MME7? MMBencht SEED-Bench? POPET AI2RD?T
Training only with LLaVA 1.5 dataset
LLaVA 1.5 1510 64.3 66.1 85.9 55.5
LLaVA 1.57 | 1689 (1422/267) 68.5 65.9 86.7 56.6
OMG-LLaVA | 1731 (1448/282) 67.5 68.9 89.7 61.7
Co-training with LLaVA dataset and segmentation datasets
LISA 2 (1/1) 0.4 - 0.0 0.0
PixelLM 444 (309/135) 17.4 - 0.0 0.0
LaSagnA 0 (0/0) 0.0 - 0.0 0.0
GLaMM 23 (14/9) 36.8 - 0.94 28.2
OMG-LLaVA | 1412 (1177/235) 47.9 56.5 80.0 42.9

Table R3. Performance with different LLMs.

refCOCO refCOCO+ MME
LLM CloU GloU CloU GloU | perception  reasoning MMBench SEED-Bench POPE AI2D MMstar SQA
Phi3-3.8B 765 780 67.8  70.0 1291.6 265.0 59.6 60.6 86.7 56.9 37.1 64.7
InternLM2-7B | 763  77.8 677 699 1177.1 235.4 479 56.5 80.0 429 33.1 57.8
Qwen2-7B 767 782 69.1 712 1215.7 251.1 62.8 60.7 84.3 52.6 37.2 66.4

Table R4. Ablation study of projector for pixel-centric and object-centric visual tokens.
”Cross Attn.” indicates incorporating an additional cross-attention layer into the projec-
tor to facilitate interaction with image features. “O” denotes that a unified projectoris  Table R5. Ablation study on perception prior
employed for all object-centric tokens, encompassing object queries and visual prompt embedding.

tokens. "O&P” signifies the utilization of a shared projector for both object-centric and

refCOCO refCOCO+ refCOCOg

pixel-centric tokens. Methods | 11y gloU cloU gloU cloU gloU
refCOCO refCOCO+ refCOCOg | refCOCOg(C) None 587 610 52,6 550 558 58.1
Methods | Cross Atth. Shate | 151 410U cloU gloU cloU gloU | METEOR SoftMax | 725 743 632 654 678 706

ArgMax | 724 741 633 653 67.6 705

MO 723 741 608 635 654 68.6 13.1 LlNom | 720 738 629 650 674 703
Ml O 745 759 63.6 659 687 710 13.6
M2 O&P | 71.1 728 603 632 648 684 12.4
M3 v (6] 723 737 606 63.0 665 692 13.2

Table R6. OMG-LLaVA can visualize LLM intentions through segmentation masks. This feature is crucial for intelligent assistants, enabling
more convenient human-Al interactions.

User: What foods can be
used to make a dish?

OMG-LLaVA: The pasta, ., an
« make a variety of
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