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E amCan you describe the video?

‘&111:: video shows a woman walking down a busy city street at night. She is wearing a red dress and carrying a black handbag. The street is illuminated by bright lishts,
and there are many people walking around. The woman is walking down the street, passing by many people, and looking around. She s wearing sunglasses and has acon
fident and stylish demeanor. The video captures the vibrant and lively atmosphere of the city at night, with the bright lights and bustling crowds...

a What is the pers.m holding? '! The person is holding a black handbag.

o Can vou segment the person wearing sunglasses on the street? ‘i Sure, it s [SEG].

| hoarder in mid-air, pu’i:urmmg I
| a jump on a snowy hill. Th:ﬁnl
nwbmﬂ:rlsskﬂlﬁ:“}'ndmga.
red snowboard, which 15 visihl :

¢ inthe center of the scene. Th video shows a young man skatcboarding in a city plaza,

t. & snowboarder is wearing awh: e man 15 seen riding the skateboard in differemt locations,

" ite jacket, which contrasts with 1 cluding a sidewalk and a street. The video captures the man's
the snowy summmdings, 1 , mavements, showeasing hes skills and the urban environment,
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i What is the giraffe doing? ! - =

| o Whatis the weathernow?  The weather s fogey. B
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leaves from a tree. I-mﬂﬂtmhﬁfﬂlthtm hlshhtk.i
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Table 1. Comparison of capabilities of different representative models. Our method supports various tasks and modalities. Benefiting
from these interactive features on video, Sa2ZVA can perform multiple promptable tasks in the video, as shown in Fig. 1 (a) and (b).

Support Inputs Dense Grounding Conversation End to End

yictind Image Video Visual Prompts | RES Ref-VOS Inter-VOS GCG | Image-Chat Video-Chat  Video Caption Ilneractiucﬂaptiun| Training

LLAVA [53]
LLaVA-OneVision [42]
Intem VL 2.0 [9]
Osprey [92]
LISA [40]
GLAMM [66]
VIP-LLaVA [5]
VISA [85]
OMG-LLaVA [99]
PSALM [102]
GSVA [83]
LLaMA-VID [50]
ST-LLM [56]
F-LLM [32]
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Figure 2. Our proposed Sa2VA model. The model first encodes the input texts, visual prompts, images, and videos into token embeddings.
These tokens are then processed through a large language model (LLM). The output text tokens are used to generate the “[SEG]” token and
associated language outputs. The SAM-2 decoder receives the image and video features from the SAM-2 encoder, along with the “[SEG]”
token, to generate corresponding image and video masks.
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Table 2. Experiment results on image/video referring segmentation benchmarks and image/video chat benchmarks. For MME dataset, A /
B means the perception (A) and cognition (B) scores, while scores without “/” mean the total score (A + B)

Method Image Segmentation Video Segmentation Image Chat Video Chat GCG
RefCOCO [36]  RefCOCO+[36]  ReFCOCOg [90] | MeWiS [13]  ReEDAVISIT[38]  ReEYTVOS[69] ReVOS[85] | MME[I19]  MMBench[59] SEED-Bench [41] | VideoMME[20] MMBench-Video [17] | GOG [66]
LLAVA-15-13B [54] - - - - - - - 1531 68.8 70.1 - - -
Video-LLaVA-TB [51] - - - - - - - - 60.9 - 399 103 -
LLaMA-VID-7B [50] - - - - - - - 1521 65.1 59.9 - 1.08 -
mPLUG-0Ow13-8B [29] - - - - - - - - 77.6 - 535 1.35 -
InternVL2-8B [9] - - - - - - - - 817 76.2 54.0 1.28 -
PixelLM-7B [68] 73.0 66.3 69.3 - - - - 309/135 174 - - - -
LaSagnA [77 76.8 66.4 70.6 - - - - 00 0.0 - - - -
LISA-TB [40] 74.1 624 66.4 - - - - 171 0.4 - - - -
GLaMM-TB [66] 79.5 726 74.2 - - - - 14/9 36.8 - - - 289
LLaVA-G-TB [96] 77.1 68.8 715 - - - - - - - - - -
GSVA-13B [83] 79.2 70.3 75.7 - - - - - - - - - -
OMG-LLaVA-TB [99] 78.0 69.1 729 - - - - 11774235 479 56.5 - - 299
VISA-13B [85] 724 59.8 65.5 44.5 704 63.0 509 - - - - - -
Sa2VA-1B (Ours) 774 69.9 72.3 41.7 723 653 47.6 1381/405 68.3 64.8 399 1.07 238
Sa2VA-4B (Ours) 78.9 717 74.1 46.2 738 70.0 532 1536/530 773 733 504 123 282
Sa2VA-B8B (Ours) 81.6 T6.2 787 469 752 707 576 1617/511 816 75.1 52.1 1.34 310
Sa2VA-26B (Ours) 825 T8.8 79.7 46.2 770 70.1 584 1691/538 83.7 76.8 52.6 145 335
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Please segment the cooker. Please segment the cooked pasta. Please segment the cameraman in the image.

Please segment the person who is Please segment the car nearest the

Please segment the bicycle.

riding the bicycle. camera
Please segment the red Please segment the trash
electric motorcycle ridden by can with "E14". Please segment the garbage bags and

a man. the trash can.
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Effectiveness of Joint Co-training.

Sa2VA’s superior performance on image and video QA and
segmentation bench marks is attributed to unified instruction tuning
and joint co-training

Ablation study on the Segmentation Token Design

We have explored several segmentation token designs. When using
the repeat strategy, which makes the LLM output N “[SEG]” tokens
for N frames, this approach slightly decreases video segmentation
performance due to being more prone to missing or repeating “[SEG]”
tokens. We also explored using different segmentation tokens for
different frames, such as setting “[SEG1]” to “[SEG n]” to segment
the object across frames 1 to n

Scale ability of Sa2VA’s Data

When we add 3M image QA data from Infinity-MM(only stage-
4), Sa2VA-1B shows a 2.1 score improvement on MMBench,
with minimal impact on the image and video segmentation
benchmark performance. Using our annotated Ref-SAV data,
Sa2VA-1B exhibits a 1.7 J&F performance boost on the MeVIS
benchmark. These results indicate that Sa2VA’s performance can
continue to improve as the scale of SFT data increases.

Table 7. Ablation study on co-training effect on multiple datasets.

Data Image Segmentation Video Segmentation Image Chat Video Chat
RefCOCO  RefCOCO+  RefCOCOg | MeViS  RefDAVISIT MME MMBench  SEED-Bench | Video-MME ~ MMBench-Video
All Data | 774 699 723 | 508 723 | 13811405  68.3 648 | 399 107
w/o Image QA 78.0 70.1 T2 483 730 1298/359 63.4 63.8 39.7 0.39
w/o Image Segmentation 20.2 20.6 23.2 38.0 48.8 1393/408 70.1 65.7 412 1.08
w/o Video QA 78.0 704 72.6 50.7 743 1370/402 69.1 65.0 413 0.71
w/o Video Segmentation 77.4 69.1 724 4.4 69.0 1403/398 67.8 64.9 404 1.04
Table 9. Ablation study on “[SEG]” token design.
Type | RefCOCO RefCOCO+ RefCOCOg | DAVIS MeVIS
Single 774 69.9 72.3 123 50.8
Repeat 773 70.2 725 71.1 49.6
Multiple 77.6 70.3 724 68.6 46.3
Table 10. Ablation study on using more datasets.
Dataset | Size | RefCOCO  RefCOCOg | MMBench MME | MeVIS
baseline | 12M | 774 723 | 683 1381/405 | 508
Inifinity-MM [22] [ 1.2M+3M | 77.1(-0.3)  T72.6(+0.3) | 70.4( ) 1396/346(-44) | 51.2(+0.4)
Ref-SAV 12M+37K | 772(-0.2)  72.6(+0.3) | 682(-0.1) 1384/418(+16) | 52.5( )
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[BOT] eleph: right in water [EOT] [BOT] ta> the right partly cut off [EOT]
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