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A Simple Framework for Lang-Range Video Question-Answering

Question
What was the order and organization of C's actions in the video? |

 publish: EMNLP 2024

. N C chops . iCopens the lid  iCstirssaladin! |C chops
* motivate: RACARN P F1 1T LR ‘tomatoes on a ofatrashbin. | ithebowl. | cucumberona
cutting board.. L ' lcutting board. |
Large Language Model | —]
““““““ I~ T 7 "Answer ~ =~

{ Creferstothe ! i
I r C sequentially chops

\
camera wearer | ) : ) |
""""""""" | ingredients, discards waste, |

!__ “and stores unused items. |




A Simple Framework for Lang-Range Video Question- Answering

R I e o KA N segment intoZ2 TR, {8 H

Movie 11t exists now only as part of a' | -
el I ithat we call the Matrix.

neucekinteractive simulation S = - - e pretrained visual captioner (BLIP2, LaVilLa,
| S LLaVA, ...) ¥ ltextual descriptions

’ What is the Matrix? & s?;afrte:es;'n:::;tion ] - ° E'ﬁt J Il)ﬁ\FT: EH'JF :‘Fi CaptiOIL Z/EI\LLM ( ﬁﬂ > GPT'4,
' LLaMA, ...)

Caption EgodD

90s Captioner . JAce. (%)
Are the athletes o ! 7 e Heuieg
outdoor? £S. EgoVLP (Qinghong Lin et al., 2022) chp-level v 46.6
LLaVA (Liu ct al., 2023b) frame-level X 45.2
BLIP-2 (Li et al., 2023d) frame-level X 50.6
LaVil.a (Zhao ct al., 2023) clip-level v §5.2
Oracle clip-level - 66.0
LIL.M Model Size  Acc. (%)
Mistral (Jiang et al., 2023) B 50.8
Llama3-8B (Touvron et al., 2023) 8B 22
< Llama3-70B (Touvron et al., 2023) 708 56.8
What are the key steps Picks L;P a b'oc':j' thrgws GPT-3.5 (OpenAl 2023a) 1758 552
that the man @) ‘sonthegrounc, an GPT-4 (OpenAl 2023b) 18T 612
consistently repeats? then picks up another
block. Clip length (s) I 2 4 8
Acc. (%) 55.2 548 534 534
Clip sampling rate 1 12 1/4 178

Acc. (%) 552 55.2 54.6 332




A Simple Framework for Lang-Range Video Question- Answering
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VideoTree: Adaptive Tree-based Video Representation for LLM Reasoning on Long Videos

Answer

Input Long Video ?
[ (a) Visual Clustering [+ s ot BFESasSnl & H [ (c) LLM Reasoning ],_Lagguage
s g uery
. l LLM Reasoning on Long Video Tree .
HESHERIE Videos with VideoTree - IR
4[ (b) Tree Building ]—>
Language - o R : y Fine
Query i Discarded 1| Selected

 publish: CVPR 2025

e motivate: & 0] I
o 1 AFEIUE, KT ER ‘
o 2 EIRIARLIE B XA S L AR AR DX I R B T AL Y e FE A



VideoTree: Adaptive Tree-based Video Representation for LLM Reasoning on Long Videos

Step-1: Adaptive Breadth Expansion
(Tree Root Initialization)
Input Long Video

e Cluster:

« ffiHpretrained visual encoderft Hil feature
o fEHK-meansBHFTHRE

* Captioning:
*  fliHpretrained captioner AT 1~ 2REH H [A] 19—~ B JL I key framei? 4T caption,
VEIZARIER SRS A
* Relevance Score:
o fHEAHLLM, 4 Query AR SR I SUANIA BIAH S Z00 (Highly Relevant,

Somewhat Relevant, Not Relevant)

( Keyframe Captioning ) [R‘[:I:::e:’t:g:‘]m]

( LLM (Relevance Scoring) )-—1

»No :

exist high relevance cluster? ]

Re-Clustering with More Clusters

[%Yes l Output VideoTree Root
Relevance
Soras 1 2 . 1 " | 3 1 , 1

Selected :
Centriods (&




VideoTree: Adaptive Tree-based Video Representation for LLM Reasoning on Long Videos

Step 2: Relevance-quided Depth Expansion
(Tree Branch Building & Leaf Selection)

Relevance 2

Scores »:w

* Depth Expansion
XFF Somewhat RelevantZ¥ Al i cluster, 42— 2 58 & W A
T Highly RelevantZi il cluster, 42 i 2 55 5 W R
X Not RelevantZ¥ il ¥ cluster, A AE

* LLM Reasoning

= B o A frame P R frame treef A THER
51'22 3: LLM Reasonlr_tg with VideoTre . MﬁﬁﬁclusterEPEI%EW‘HFEE’]XZM%@
( Keyframe Captioning )

P F IR [ caption
O Temporal
e Re-Orderin,
: '

FtcaptionFllqueryZ5 LLMIZEAT [H] ¢
[Question] i
[QA Prompt] —4 LLM (Reasoning) '

Selected Tree Leaves Predictld Answer



VideoTree: Adaptive Tree-based Video Representation for LLM Reasoning on Long Videos
b /ELEI\%:

o KT 2B frame# (T caption 2 R1%, HATHFE LI 2 BT B HHR
U SRAL FH GPT-455 Rl KA, tokeniHFES R 2

o K-MeansH IS HNITINE



