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Motivation TVBench

The performance of a SOTA model on commonly used benchmarks

A new benchmark specifically

remains nearly unchanged when shuffling the input videos. created to evaluate temporal
MVBench _ _ _ _ _ understanding in video QA.
Can you choose the option that matches how the scenes change X5, B Multiple-Choice Question-Answering 31.5%
in the video? o Open-Ended Question-Answering A
| o . verage
a A e Task # Videos Frame Length
v Benchmarks do not d :
% in perfofr?\;nr:: :vr?enos?\?lﬁli':gpvideos Action Count 5306 628
£ 10 R — Object Count 148 127
e |7 Action Sequence 437 409
- . Object Shuffle 295 710
_- > 8% 5.0% 4.5% Scene Transition 185 599
o : Action Localization 160 423
° | Action Anto 320 lerdl|
X From work to the gym. X From school to the park. & & © oF & & Unexpected Action 82 726
v From prison to the bus. X From kitchen to the living room. v S w N S Gy Egocentric Sequence| 200 002
) Moving Direction 252 127

Problems in Video Benchmarks |solutions in TVBench

Time Often Does Not Matter Vision Often Does Not Matter Temporally hard MCQA candidates
Fine-grained action recognition , , Which direction does the yellow sphere move in the video?
Bath, plqase. Bath, please. Bath, please. ) Bath, please. What action prevents the ring
from getting trapped in the
rope?
What is the action performed by the person in the video? « Man aV.OidS letting mg_gé_t
. . . . caught in rope. |

X rroating - JC Bubbiing Y Washing " Bathing | | X From outside the tent to inside the tent.  + From inside the tent to outside the tent.

Man keeps rotating the ring

Fine-grained pose constantly.
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What is the action performed by the person in the video?

XShake head x Salute XNod head « Wipe face

@ Answer is obvious from any frame

What is the action being performed in the video?
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Man ensures knotting at end of
rope.

x Man throws the ring high in air.

@ Answer is paraphrased X Take off a hat. v Put on a hat.

question

Carefully designed MCQA templates

Automatic Open-ended evaluation Which direction does the yellow sphere move in the video?

Q: Who plays a keyboard? Q: Who rides his motorcycle
A: Man. through the city streets?
Correct? @ A: Man. Correct?
Yes. No. &/
Prediction:x Elton. GPT_3.'S > Score: Prediction:XEwan. GPT'3,°5 ad
evaluation 4C°re' @ evaluation Ocore‘ » X Up and to the right. XUp and to the left.
+v"Down and to the left. XFrom the bus to prison.

Results

: MV Bench TVBench
Evaluation method Model Input Avg. Avg.

GPT-3.5 Llama3-70B
Acc. Score Acc. Score

Model Input Random 27.3 33.3

GPT-3.5 Turbo 35'0T7-7 33'1l0-2
Llama3 70B] text 29.1 Llama 3 70B o 38.1410.8 34.711.4
2 GPT-40 text 29.0 - - - - - GPT-4o 3 34.847. 5 33.840.5
> DT o e e Video information is NOT crucial ceumiiseo ™ 3824100 33.610.3
- = ' Tarsier-34B 35.7 34.4
< Tarsier-34B Lshuf b =
Tarsier-34B to SO Ive C u rre nt be n C h m a rks o Idefics3 44'2T16-9 34.51“.2
. . GPT-40 1rnage 478T20 5 358T2 5
. Lama3 70B ® Open-ended evaluation is Gemini 1.5 Pro | 485191 36.313.0
; GPT-40 Tarsier-34B 45-11*17.8 35.011.7
| |
= $PT-40 biased by the evaluation model. VideoChal2 | 49.8122.5 34.711.4
= arsier-34B PLLaVA-34B \lllldf%o 56.7129.4 37.2+3.9
Tarsier-34B | vid 66.4 3.7 63.0 34 n : i i Gemini 1.5 Pro  shullle 26.8429.; 36.142.
e Video information IS crucial to st 012 s I ssoirs
= Lama3 70B | text 2. 1.9 p— o —
Z GPT4o |ftext 27.1 2.5 339 1.8 solve TVBench. e ool | v
::3 GPT_4 ! = 464 -zemlnl .t) ro ) -Q)T33.2 .)114.3
2> e e ° Qwen2-VL 72B 73.6146.3 52.7+19.4
2 Tarsier-34B PLLaVA-34B video 58.1130.8 42.319.0
Tarsier-34B | video 61.6 3./ 61.3 34 Tarsier-34B 67.6440.3 55.5422 2
Aria

69.7142.4 01.0417.7

Standard deviation between GPT-3.5 and Llama3
94-8T6 1.5

Thas Human Baseline
score differences: £+ 9.3




