[

home
papers
study
life

About me

FreeVA

o [0000FreeVA: Offline MLLM as Training-Free Video Assistant
e [0000Nttps://arxiv.org/abs/2405.07798

e arxiv
Visual Tokens
__, [Image _ VL T !
Encoder Connector 13- -%‘- ﬁ|:+'-|1'l LM — Answer
Image

Question —

(a) Inference workflow of image MLLMs (e.g., BLIP2 [10], LLaVA [3]). An input image is first processed by the
Image Encoder (e.g., ViT-L [6]) to extract visual features, which are then converted into language embeddings
by the Vision-Language (VL) Connector (e.g., Q-former [10], projection [3]). Finally, the LLM (e.g., Vicuna [9])
interprets these visual tokens to answer questions. Here, n represents the index of patch tokens.

Video n n+1

VL —»i-l-j - ﬁ -|i|-i_’ Temporal

Connector : ' Aggregation

t ¢ :D"' D 0o LLM — Answer
ﬁ— Image ‘0. ! Question —»
Encoder &1, 0- 0 D'

(b) FreeVA: A training-free pipeline for video question answering using existing image MLLMs. Here, t
indicates the index of the sampled frames. Too simple? That’s enough!

Figure 1: An illustration of (a) an overview of the image MLLM inference process and (b) our
proposed FreeVA for zero-shot video inference using existing image MLLM:s.
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Table 7: Comparison with SOTA methods on zero-shot video QA datasets. We recognize that
the default version of GPT-3.5-Turbo periodically, significantly impacting performance evalua-
tion. Thus, we also report the possible GPT-3.5 versions used for evaluation. “MAR” denotes
GPT-3.5-Turbo-0301 version, “JUN” denotes GPT-3.5-Turbo-0613 version, and “JAN” denotes
the latest GPT-3.5-Turbo-0125 version. Unless specific, we use * to signify the likely version
based on the paper’s timing. T denotes the results reported in [11]. To ensure fair comparison and
support the growth of the community, we hope future work will specify the GPT-3.5 version.

LLM GPT-3.5 Video-Text Train MSVD-QA MSRVTT-QA ANet-QA

Method Size Version TrainData Free Acc Score Acc Score Acc Score
FrozenBiLM [41]F 7B MAR* 10M X 322 - 168 - 247 -
Video-LLaMA [36]1 7B MAR* 2M+11K X 516 25 296 1.8 124 1.1
VideoChat [35]F 7B MAR* 10M+11K X 563 28 450 2.5 265 22
Video-ChatGPT [11]t 7B MAR* 100K X 649 33 493 2.8 352 27
Valley [13] 7B MAR* 702K+73K X 654 34 457 25 429 30

VaQuitA [14] 7B__ MAR 100K X 746 37 686 33 488 33
Chat-UniVi [42] 7B JUN* 100K X 650 36 546 3.1 458 32
BT-Adapter [43] 7B JUN* 100K X 675 37 570 32 457 32
LLaMA-VID [12] 7B JUN*  232K+107K X 69.7 3.7 577 32 474 33
LLaMA-VID [12] 13B JUN* 232K+107K X 700 3.7 589 33 475 33
Video-LLaVA [37] 7B JUN* 702K+100K X 70.7 39 592 35 453 33
MovieChat [38] 7B JAN* 2M+11K X 752 38 527 2.6 457 34
7B 815 4.0 729 35 583 35

freeVAwLL S qap MAR WA 7 a4 40 16 36 591 36
7B 712 38 585 32 53.7 35

frecVAwiia B0 s TN WA 7 718 38 592 33 545 35
7B 738 4.1 60.0 35 512 35
FreeVA w/ LLaVA-1.5[34] 13 AN N/A 744 41 611 3e 516 33
FreeVA w/ InstructBLIP[5] 13B JAN N/A 578 3.5 346 27 230 24
FreeVA w/ InternVL[39] 20B JAN N/A 738 4.0 548 33 584 3.6
13B 751 41 60.8 35 526 35
FreeVA w/ DenseConnector[40] 34B JAN N/A 74 42 621 36 558 3.6
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