EgoCross: B5IREA F Fe oD AL ] 2 2 B8R 01 &5 B i S E A

Yanjun Li'*  Yugian Fu?*
Danda Pani Paudel?

Tianwen Qian''
Luc Van Gool?

Qi’ao Xu!  Silong Dail

Xiaoling Wang'f

School of Computer Science and Technology, East China Normal University,

2INSAIT7 Institute for Computer Science, Artificial Intelligence and Technology

Abstract

SHAKRAE TR (MLLMs) #95%3rit R L2k
T A& P SMII) A (EgocentricQA) a9aT L & . &
W, AR ERRRETZHRT I EREFEEETR
AEEsh. R, IR ag30E R B %3218 3 4
WAL, BRI EART, B AFRSUREN T IAL F21E 3L
NELBESEE27F. AR —ZIE, KMNFIANT
EgoCross, iX & —A~426 Mk, § £i71 MLLMs £
EgocentricQA F353%:2 108948 /1. EgoCross ;%% 7 v
A% HEm B PR A BUR, BT R Tk, R
R FHFe WA, RETINELGF A A0 A
. CH KRy 1,000 A E) AR, FE TIS AN ET
R WA RGP LIRS FUN, 25, £ s Feit
o, A EIFIRET OpenQA #o CloseQA # X, WL
IAHmAL AT . REW RIS ER, LA ANER
+ 0 &P siitey I MLLMs, X % 4 &E21LF n
FAEZI R AR, TER SR A
bk, sbdl, HAVEATT USR5, QLIEHAF7%
53] DR R Sk, #4142 EgoCross & 4,
1784 TR 35 - M7 A 95 AR, A AEBEARIRIE M 3% 09 S AR B K

PO AIRIL iR G A . B AR o R AL VA T AR A

https://github.com/MyUniverse0726 /EgoCross.

L 515

H 3 DA — AR A Fl e A an el AT 5
YHH AT, HEB A T AR T 3 E B
BimkIE. i, g RO RS AL W]
3 BRSSP SR - IN IS I VAT E | e e S N =
TEAF AR AP OAES Y, MBHE (1, 2], XFpET
5N 7 A [ 2255 6 1 o i WABE B AR 1) [ A, S BCH
R R E S5 i R 1) ) R
FHXTBERL AR, 41 EgoVQA [3] | EgoTaskQA [4]
1 EgoSchema [5] , 5] A& HARMEN R, A
B3 PO & (EgocentricQA) BEE Bl £ A5

*Equal Contribution.
tCorresponding Author.

BRIEFHEE (MLLMs) [Pl it g ik
TR G ) SR AL AL BT A . AR SR HEDIA T
EgoThink [6] . EgoTempo [7] #1 EgoTextVQA [8]
BRI, A QA LS BARIE T . FEEBI T, —
SO L T A T A R O AR ) MLLMs
WLEL B, (A5 2 0 0T BgoVLPv2 (0] A
EgoGPT [10] , iXSEBIRGE S L1 10y | 30 A
EINgsky i@ MLLMs PAJF EgocentricQA .

RAGFIERG TR, REZBO0ATFRE0R &1
T HEAE PR ILGES), g iZRFE 2. R
(T2 1 A= I NI K e s R e € =5 775 = M ]|
o, FEFARMEE D, — MBI GE 1) <D
FITER? ) IATFTFERGHH DU FBE A RS B 1
LR TEXFMEOLT , T2 SNIIA 18 X 5
MEHEEN T LRI AREANF. XFEAARGIHT
—ANEAR P A 2 RS KB AL AR A S iz 1k
B X SO O HLARE R S 3 s ?

AT XA, FA15IA T EgoCross, iX/g&—
AR ERE, TR BESRBEAE 5 .otk
17 5 T ) B 457 AL RE ) . EgoCross BT = AMZ K
THE A EE: (1) sRyE SR, (2) 555k A1
K, (3) AURLEER 2 4E FEERIRLIPAL . A L), FR
ARG OREE TR IS, I A T A A IR 205, DA
W S SR B R T R . BRI, FRATTERE
TFAR. Tl WERZ SIS A A R B v A 32
ARG . X SO I A S ALY H AR
WEA REMWE, I EA Iz A RE PR T
PIPRAR . BT X SRR, FATT T T — 454k
B AR, DAMY AR 5 DU A LA ) B4 25 A )
Sl ENL. TAN TR B, I R E AT
15 NEARR)FAESS  h T SCRERIN BRI RBP4 P
W, BB LBIELL CloseQA (£3£) Fl OpenQA
(B A mE) A&7 T HRE. SRR, EgoCross
HIZK 2 1000 A ZERTLHAL, s 798 A~ 3 Fe b DAl
FEB, MIBLT —ASKS D BRSE , el RS HL T
BB ez . B 1 PRI T
MR FI AR MR B

TERE, KEZHoE MM A K P ORE N2 ES
FERAE EgoCross FRIUNE, FL CloseQA IR

www.xueshuxiangzi.com


https://github.com/MyUniverse0726/EgoCross

Q: What phase comes next after preparation phase?

Carlot Triangle Dissection phase

Q: What type of animal is
featured in this egocentric

video segment? @

Q: When does the cat first
interact with the plastic in this
video clip?

14.0-20.0 seconds
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& % - -
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() Q/ Where was the oscilloscope when the
operator's left hand contacted it around 2.77s?
’ ) \ 1 & ; 4, &
Al 4 &

What tool did the operator’s left hand mainly use during 0s—20s? ”

bottom-left

6s 9s 11s 15s
Q: Based on the video segment, what is the next direction of movement? Right
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Identification(398, 41.6%)

Interaction Identification

Dominant Held-Object Identification
Object Not Visible Identification
Action Sequence Identification
Special Action Identification

Sport Identification

Animal Identification

Object Counting

Action Sequence

dentification LBiy

Identification
Object Not Visible
Identification

Action Temporal
Localization

Localization

Object Spatial
Localization

Next Direction
Prediction

Prediction

Q: Following the conclusion of the 'carlot triangle dissection' phase shown in the clip,
what is the predicted key action that will begin the next phase?

Next Action

i
Qo“ o

°9

Qredicg,,

%,
/'azation

» Left — Right

ny,

Next
Next

Next

Direction Prediction

Interaction Prediction
Action Prediction

Phase Prediction

Temporal Localization

Object Spatial Localization

Interaction temporal Localization

Q: What sequence of actions is performed in the time segment from Os to 103s?
B: Climb — LeftRight — CurveLeft
C: Vault — Right — Left D: Vault — Right — CurveLeft

Q: Which surgical instrument is NOT visible in the video segment from 0.00s to 60.00s?
A: clipper B: irrigator C: scissors D: bipolar

Q: In this video segment, approximately at what timestamp does the assistant surgeon
right hand first start grasp specimen bag using grasper?
A:57s B:3.1s C:11.3s D:186s

Q: Approximately in which region of the view was the screwdriver located when the
operator's right hand was in take with it around timestamp 3.33s?
A: bottom-center B: bottom-left C: bottom-right D: center

Q: Based on the video segment, what is the next direction of movement?
A:Left B:Right C:Curveleft D: Curve right

300

250

200

150

100

Number of Questions

Surgery

Animal Perspective

During the time segment from Os to 103s, the

i
performer ... Fly — Left — Right. i

In the segment, the following instruments are
visible ... appear in this segment.

In this video segment, 3 types of operators
appeared: main surgeon left hand (MSLH) ... from
2.1sto4.1s ... until 18.1s.

An instance of interaction between the operator's
right hand and the screwdriver...The screwdriver
was determined to be in the 'bottom-right' region

of the 3x3 arid overlav.

TN g 3

\\ \\

-

Based on the movement patterns in the video

segment, the next direction of movement is 'Left'.
The clip ... forward (2s-7s), lift (7s-26s).

...the beginning use hook to dissect cystic artery,
which indicates that the core dissection task of

Prediction

A: use clipper to clip blood vessel B: use hook to cut peritoneum

C: use clipper to clip cystic duct

D: use grasper to grasp liver

this phase has been completed...the key content
of the next phase...clipping and cutting phase.

Q: How many distinct types of objects (e.g. tools, components, buttons as a single
category) were visible in the video segment from 0.00s to 10.00s??

Counting Object Counting

A 10

Figure 3. EgoCross £ 2% . (&

B: 11 C:12

XA B RE T AR 7257 B e

D: 13

distinct object types.

B PUAS AR FA SR

...battery, battery connector, board, electric
screwdriver, oscilloscope...welder component,
welder station. This amounts to a total of 11

(L) 5 HARGUES . (%

Models Surgery Industry XSports Animal Per. Overall
Closed Open | Closed Open | Closed Open | Closed Open | Closed Open

Proprietary MLLMs

GPT-4.1 57.24 39.58 | 45.71 12.24 | 43.09 20.33 | 64.48 34.43 | 52.63 26.65

Gemini 2.5 Pro 61.48 4240 | 37.55 2449 | 43.90 21.54 | 68.85 49.18 | 52.95 34.40
Open-source MLLMs

Qwen2.5-VL-3B 35.69 16.96 | 36.33  6.94 36.59  6.91 41.53 2842 | 37.54 14.81

Qwen2.5-VL-7B 46.29  21.55 | 37.55 22.04 | 41.87 6.91 53.55  31.15 | 44.82  20.41

VideoLLaMA3-7B | 39.22  15.90 | 40.82 1347 | 37.80 13.41 | 50.27 32.24 | 42.03 18.76

InternVL3-8B 47.00 17.67 | 33.06 11.84 | 41.06 11.38 | 49.18 30.60 | 42.58 17.87
Egocentric MLLMs

EgoVLPv2 26.50 - 34.69 - 23.17 - 24.04 - 27.10 -

EgoGPT 31.80 13.07 | 2449 10.20 | 24.80 13.82 | 41.53 26.78 | 30.66 15.97

Table 2. MLLMs 7 EgoCross FRIFAEEE R . FrA 28U AT 20 eafdly o e R TRLIAAR T 58 eSS 4T underlined

Fon. mTRBAMAE, EgoVLPv2 RAETFHMEEAE S Lt
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(b) SCAEHE t-SNE,
Figure 4. SUAFIGEAHER) t-SNE "]k

(a) MATHHE t-SNE.
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55
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Action Temporal ~ Next Action Interaction Special Action  Action Sequence Overall
L

Figure 5. f{ N FIBSERMER R LLRE . G5 R 5 T h SUs i FE 5 |
EHPERERR .

Method ‘Surgery Industry XSports Animal Per.‘ Avg.

HLgk * 16.29 37.55 11.87 53.55 14.82
Baseline 37.35 35.71 34.72 43.40 37.80
+Prompt 44.58 34.29 52.78 43.40 43.76
+SFT 37.35 52.86 40.28 43.40 43.47
+RL 49.40 61.43 54.17 75.47 60.12

Table 3. CloseQA TEVIZ W5 FIHEM . “+SFT” FI
“+RL” AR B ORItk . * FoRika vLLM
TR HEER
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CloseQA Inferenece Prompt

Please carefully read the question and its options, then select the most
appropriate answer. Question: {question}{options_str}

The original FPS of the video is {original_video_fps}. This image set is
obtained by sampling at {sampling_fps} fps.

Respond in JSON format with two fields: 'prediction’ (the correct option letter:
A, B, C, or D) and 'reason’' (a brief explanation of your choice). Do not include
any other content.

Example response:

"prediction": "B",
"reason": "Paris is the capital city of France."

A } J

Figure 6. CloseQA IR~

XFHEBEWRE, K’ 7 PR S
HEMSUARE S . “prediction” Z J5 4T ER I /ERR AL
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OpenQA Inferenece Prompt

Please carefully read the question and the provided context, then provide a
clear and concise answer based on your understanding. Question: {question}
The original FPS of the video is {original_video_fps}. This image set is
obtained by sampling at {sampling_fps} fps.

Your answer should be reasoned and directly address the question.

Respond in JSON format with two fields: 'prediction’ (your answer as text)
and 'reason’ (a brief explanation of your reasoning). Do not include any other
content.

Example response:

"prediction": "The time duration of the video is 10 seconds.",

"reason": "The total number of frames is 240 and the frame rate is 24 FPS,
s0 240/ 24 = 10 seconds."

}

. J

Figure 7. OpenQA EFELR

4 N
OpenQA LLM-as-Judge Prompt

You are an intelligent chatbot designed for evaluating the correctness of Al
assistant predictions for question-answer pairs. Your task is to compare the
predicted answer with the ground-truth and determine if the predicted answer is
correct or not. Here's how you can accomplish the task:
##INSTRUCTIONS:
- Focus on the factual accuracy and semantic equivalence of the predicted
answer with the ground-truth.
- Consider uncertain predictions, such as 'it is impossible to answer the question
from the video', as incorrect, unless the ground truth answer also says that.
Please evaluate the following video-based question-answer pair:
Question:
Correct ground truth:
Detailed ground truth:
Predicted Answer:
Provide your evaluation as a correct/incorrect prediction along with the score
where the score is an integer value between 0 (fully wrong) and 5 (fully correct).
The middle score provides the percentage of correctness. Please generate the
response in the form of a json object with the following fields:
"mark": 4, # The score of the prediction
“"reason": ", # The reason for the score

. J
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Dataset Cross Domain  Video Length # Test # Categories Temporal QA Types
EgoVQA X (25s, 100s) 250 3 X OpenQA
EgoTaskQA X 25s 8k X OpenQA
EgoSchema X 3 min 500 - X CloseQA
EgoThink X - 750 12 X OpenQA
EgoTempo X 45s 500 10 v OpenQA
EgoCross v 22.5s 957 15 v CloseQA & OpenQA

Table 4. A HIREFAEMEA, QFH-FHWHIEZ . WAL 0080, PRSI S8R & A (OpenQA B

CloseQA).

IR RSB MR T, H IR A BT 1 5 s 51K
AR L AT T 15, BRI R ik E
WERRIE, S A TIRAESIA . X—Inke™ AT —%&
é’é%?ﬂﬁk*ﬂ*ﬁﬂ@ﬁﬂﬁmﬁ, e G AT 55 & LARFF
—H
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FIRBI1E
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T Inference Prediction ({£ EgoCross FUNTELE) T4
# T Action State Identification 1E N3 FH shVE R Bil#r
WS A FIRANMTEN N ZR) ARSI T
FATH R BB E R T RE X e A A 55 2 T4

RS AU LR . PSS B) S e M RE ZE BE AN
B 5 B, FEFRME 5 A B . S TR
X —Z2 80, AT Qwen2.5-VL 7£ 52 B AL FIFLAT]
Y APV 0 e SO o B e 24 YL T e SO
A B HEA FE M G A EgoSchema 1451 73.58%
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2 [14] X Qwen2.5-VL-TB BERPEAT YN R ANHERE . 5

In-Domain Cross-Domain
Question Type Num. Ace. (%) Num. Ace. (%)
Special Action Id. 56 71.43 46 58.70
Interaction Id. 50 80.00 104 49.04
Temporal Loc. 26 92.31 126 34.13
Action Sequence Id. 47 55.32 50 42.00
Next Action Pred. 14 85.71 24 37.50
Overall Above 193 73.58 350 43.14
Overall Dataset 500 69.60 957 44.31
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Category Sub-tasks

Count Keywords

Next Action Prediction

Prediction

Inference Prediction

14 what will happen, future action,
next phase, next direction, prepare
for, ready for

26 taking into account, analyze, eval-
uate, compare, discuss, deduce,
overall focus

Counting Object Counting

0 how many, number of, count how,
quantity, total number

Action Temporal Localization

Localization

Object Spatial Localization

26 at what time, when  did
start/end/occur, key moments
when, before, after, during

0 where is/are, in which re-
gion/location, where located

Dominant Held-Object Identification

Action Sequence Identification

Identification

Interaction Identification

Special Action Identification

Sport/Animal/Not Visible Identification 0

Action State Identification

10 primary/main tool, tool used, ef-
fectiveness tools, how tools con-
tribute

47 sequence of actions, from start to
finish, key steps, main stages, over-
arching process

50 interaction between, two charac-
ters, both characters, collaborate,
relationship

56 most signifi-
cant/important/critical, key
turning points, pivotal, vital steps

sport, game play, animal, pet, not
visible/shown /present

239 primary objective/goal, describe,
summarize, explain, infer, deduce,
what is/was primary
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Domain Prompt Learning

"{Question}\n"

"Please think about this question as if you were a human pondering deeply,"
“"then give your final answer between the <answer> </answer> tags."
{DOMAIN_CONTEXTS}

Please provide only the single option letter (e.g., A, B, C, D, etc.) within the
<answer> </answer> tags.

=
Domain Prompt

DOMAIN_CONTEXTS = {
'Surgery": {
‘context': "Surgical procedure analysis from first-person perspective.
Key focus: Precise tool identification, surgical phases, hand-specific
operations." },
‘Industry": {
‘context': "Technical repair/assembly tasks from first-person perspective.
Key focus: Component identification, systematic workflows,
troubleshooting."},
'Extreme Sports": {
‘context’: "High-speed extreme sports from first-person perspective.
Key focus: Motion patterns, terrain navigation, handling motion blur."

'Animal Perspective': {
‘context': "Animal perspective videos with alternative movement patterns.
Key focus: Species identification, behavioral patterns, scale differences."

Figure 9. JFGUsksE #7827 T o $ 7 o 28— o)
(R78) PRALGURE S, M (FEF) $2H Bk 8.

SFT Learning Prompt

"{Questionj\n"

"Please think about this question as if you were a human pondering deeply,"
"then give your final answer between the <answer> </answer> tags."
Please provide only the single option letter (e.g., A, B, C, D, etc.) within the
<answer> </answer> tags.

Figure 10. SFT 1%t A RA th— A —%f
WAL, AP ARG A AR B T 1Y

e N
RL Learning Prompt
DOMAIN_CONTEXTS = {
'Surgery": {
‘context’: "Surgical procedure analysis from first-person perspective.
Key focus: Precise tool identification, surgical phases, hand-specific
operations." },
'Industry": {
‘context’: "Technical repair/assembly tasks from first-person perspective.
Key focus: Component identification, systematic workflows,
troubleshooting."},
'Extreme Sports': {
‘context’: "High-speed extreme sports from first-person perspective.
Key focus: Motion patterns, terrain navigation, handling motion blur."
b
'Animal Perspective": {
‘context’: "Animal perspective videos with alternative movement patterns.
Key focus: Species identification, behavioral patterns, scale differences."
}
& ' J
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Categories Sub-tasks

Interaction
Identification

Dominant Held-
Object Ident.

Open-set Questions, Options and Answer

Q: What object is the cat interacting with in this video segment?
A: Plastic B: Bench C: Vehicle D: Filament

Q: Which tool was the operator's left hand predominantly interacting with
in the video segment from 0.00s to 30.00s?
A: Battery B: battery connector C: Board D: Button

Close-set Answer

The cat is interacting with a filament.

During the segment from 0.00s to 21.01s,
the operator's right hand ... with most
frequently (10 instance(s)).

Video Frames

e EaE0N

Object Not Q: Which surgical instrument is NOT visible in the video segment from o B
N In the segment, the following instruments
VEHE Qs i R s are visible ... appear in this segment.
Identification A: clipper B: irrigator C: scissors D: bipolar - app 9 )
Identification Acti Q: What sequence of actions is performed in the time segment from Os to
ction ) .
Sequence 103s? During the time segment from Os to 103s,
Identification A: Fly — Left — Right B: Climb — LeftRight — CurveLeft the performer ... Fly — Left — Right.
C: Vault — Right — Left D: Vault — Right — CurveLeft
Special Action Q: What action is being performed in the video segment from 6s to 8s? The special action 'jump' is performed in
Identification A: Spin  B:Flip C:Jump D:Fly the video ... a distinctive athletic
maneuver.
Sport Q: What extreme sport is being performed in the video segment? The video shows skiing activity based on
Identification A: Jetski B: Skiing C: Parkour D: Speedflying the movement patterns and environment.
Animal Q: What type of animal is featured in this egocentric video segment? The video shows a cat from an egocentric
Identification A: Cheetah B: Cat C: Turtle D: Alligator perspective.
Action Q: In this video segment, approximately at what timestamp does the In this video segment, 3 types of operators
Temporal assistant surgeon right hand first start grasp specimen bag using grasper?  appeared: main surgeon left hand
Localization A:57s B:3.1s C:11.3s D:18.6s (MSLH) ... from 2.1s to 4.1s ... until 18.1s.
An instance of interaction between the
Object Spatial Q: Approximately in which region of the view was the screwdriver located operator's right hand and the
Localization L(icalizaption when the operator's right hand was in take with it around timestamp 3.33s?  screwdriver...The screwdriver was
A: bottom-center B: bottom-left  C: bottom-right D: center determined to be in the 'bottom-right'
region of the 3x3 grid overlay.
q Q: When does the cat first interact with the plastic in this video clip? . . .
|
* C:2.2-4.2 seconds D: 6.5-8.5 seconds . . :
Based on the movement patterns in the
Next Direction Q: Based on the video segment, what is the next direction of movement? video segment, the next direction of 3 —
Prediction A: Left B:Right C: Curve left D: Curve right movement is 'Left'. The clip ... forward (2s- lt d
7s), lift (7s-26s).
Q: Based on the activity observed up to 30.00s, what is the predicted At 2.47s, the right hand performed 'take'
Next Interaction next type of interaction for the operator's left hand? with 'board' ... at 25.87s approximately
Prediction A: contact the board B: contact the oscilloscope 1.07s. The predicted next interaction by
C: contact the oscilloscope component  D: contact the pliers the operator's left hand is 'contact the
board'.
Prediction inni i i
Q: Following the conclusion of the 'carlot triangle dissection' phase shown a3 beg'.”””.‘g use ieal el cysie
N . N . . 8 Ny X artery, which indicates that the core
Next Action in the clip, what is the predicted key action that will begin the next phase? n 5 "
L N " " . N dissection task of this phase has been
Prediction A: use clipper to clip blood vessel B: use hook to cut peritoneum
C: use clipper to clip cystic duct D: use grasper to grasp liver completed...the key content of the next
. . phase...clipping and cutting phase.
The current phase is the calot triangle
Q: Based on the surgical activity shown in this clip, which surgical phase dissection phase. From the captured video
Next Phase immediately follows the 'carlot triangle dissection' phase? clip, we can observe at the beginning ...
Prediction A: gallbladder extraction phase B: gallbladder packaging phase C: next phase will be the clipping and cutting
clipping and cutting phase D: preparation phase phase.
Q: How many distinct types of objects (e.g. tools, components, buttons as  ...battery, battery connector, board, electric -
q : : a single category) were visible in the video segment from 0.00s to screwdriver, oscilloscope...welder Sy
Counting @l Counilig 10.00s?? component, welder station. This amounts % \( ’h ~

A: 10 B: 11 C: 12 D: 13

to a total of 11 distinct object types.
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1. Dominant Held-object Identification

Question: Which tool was the main surgeon left hand predominantly
interacting with in the video segment from 0.00s to 10.00s?

Options:
A: hook

B: clipper
C: grasper
D: scissors

Detailed Answer: In the segment from 0.00s to 10.00s, the main
surgeon left hand used: grasper: 10 times. 'grasper' was clearly the
most frequent with 10 occurrences.

3. Object Spatial Localization

Question: Approximately in which region of the view was the 'grasper’ (operated
by main surgeon left hand) located around timestamp 3.33s?

Options:

A: top-right

B: top-left

C: top-center
D: center-right

Detailed Answer: Around 3.33s, the visible surgical instruments in the frame
include: grasper, scissors. The 'grasper' operated by main surgeon left hand has
a bounding box at coordinates [x=0.041, y=0.000, width=0.281, height=0.256]
(normalized coordinates). Based on the tool's center point, it is located in the
'top-left' region of the 3x3 grid overlay (top-left, top-center, top-right, center-left,
center, center-right, bottom-left, bottom-center, bottom-right).

5. Next Phase Prediction

Question: Based on the surgical activity shown in this clip, which surgical
phase immediately follows the 'clipping and cutting' phase?

Options:

A: gallbladder extraction phase

B: cleaning and coagulation phase
C: gallbladder packaging phase
D: gallbladder dissection phase

Detailed Answer: The current phase is the clipping and cutting phase. From
the captured video clip, we can observe at the beginning use scissors to cut
cystic duct, which indicates that the gallbladder's "lifeline" has been severed;
while at the end of the clip, we can see use hook to dissect gallbladder, which
is the key content of the next phase, we can predict that the next phase will be
the gallbladder dissection phase.

7. Object Counting

Question: How many distinct types of surgical instruments were
fully or partially visible in the video segment from 0.00s to 10.00s?

Detailed Answer: In the segment from 0.00s to 10.00s, the distinct
instruments that were fully or partially visible include: grasper,
hook. Total count: 2 distinct types of surgical instruments.

2. Object Not Visible Identification

Question: Which of the following objects was NOT visible in the video
segment from 0.0s to 18s?

Options:

A: Skewer

B: Raspatory

C: Mouth Gag

D: Bipolar Forceps

Detailed Answer: In the video segment from 0.0s to 18s, the following
(refined) object types were observed: [Bipolar Forceps, Mouth Gag,
Raspatory, Suction Cannula). Considering the options, 'Skewer' was not
observed in this segment.

4. Action Temporal Localization

Question: In this video segment, approximately at what timestamp does the
assistant surgeon right hand first start grasp specimen bag using grasper?
Options:

A:5.7s

B:3.1s

C:11.3s

D: 18.6s

Detailed Answer: In this video segment, 3 types of operators appeared: main
surgeon left hand (MSLH), assistant surgeon right hand (ASRH), main surgeon
right hand (MSRH)...The MSRH performed use grasper to grasp specimen bag
from 3.1s to 5.1s; performed use irrigator to retract liver from 5.1s to 9.1s;
performed use irrigator to retract liver from 10.1s to 18.1s. The assistant surgeon
right hand first started to grasp specimen bag using grasper at 2.1s and
continued until 18.1s.

6. Next Action Prediction

Question: Following the conclusion of the 'cleaning and coagulation' phase
shown in the clip, what is the predicted key action that will begin the next phase?

Options:

A: use grasper to retract liver

B: use grasper to grasp specimen bag
C: use bipolar to dissect cystic plate
D: use irrigator to retract omentum

Detailed Answer: The current phase is the cleaning and coagulation phase.
From the captured video clip, we can observe at the beginning use irrigator to
aspirate fluid, which indicates that surgical field cleaning and final hemostasis
have been completed; while at the end of the clip, we can see use grasper to
grasp specimen bag, which is the key content of the next phase, we can predict
that the next phase will be the gallbladder extraction phase.
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1. Object Not Visible Identification

Question: Which of the following objects (using refined categories like
‘button’ for all buttons) was NOT visible in the video segment from 0.00s to
10.00s?

Options:

A: battery

B: battery connector
C: board

D: oscilloscope

Detailed Answer: In the video segment from 0.00s to 10.00s, the following
(refined) object types were observed: [battery, board, oscilloscope,
screwdriver, socket, welder component, welder station]. Considering the
options, 'battery connector' was not observed in this segment.

Question: Approximately in which region of the view was the electric
screwdriver located when the operator's right hand was in contact with it
around timestamp 2.37s (within segment 0.00s-10.00s)?

Options:

A: bottom-center
B: bottom-left

C: bottom-right
D: center

Detailed Answer: An instance of interaction (contact) between the
operator's right hand and the electric screwdriver was noted around 2.37s.
At this moment, the electric screwdriver was determined to be in the 'center'
region of the view. This is one example within the segment 0.00s to 10.00s.

5. Next Interaction Prediction

Question: Based on the activity observed up to 30.00s, what is the
predicted next type of interaction for the operator's left hand?

Options:

A: contact the board

B: contact the oscilloscope

C: contact the oscilloscope component
D: contact the screen

Detailed Answer: Observations up to 30.00s suggest a forthcoming
interaction. During the observed context: at 2.93s, the right hand
performed ‘contact’ with ‘screen’...'screen' was visible in the context
for approximately 1.00s...

2. Dominant Held-object Identification

Question: Which tool was the operator's left hand predominantly
interacting with in the video segment from 0.00s to 30.00s?

Options:

A: battery

B: battery connector
C: board

D: button

Detailed Answer: During the segment from 0.00s to 30.00s, the
operator's left hand had the following interaction dynamics: 'battery": 1
instance(s)... 'board": 3 instance(s), observed in 3 labelled frames. The
tool 'board' was interacted with most frequently and/or for the longest
based on timestamp analysis.

4. Action Temporal Localization

Question: At what approximate timestamp did the operator's right hand
perform the second 'contact’ with the button within the video segment from
0.00s to 15.00s?

Options:
A: 1.50s
B: 12.50s
C:2.27s
D: 7.50s

Detailed Answer: Within the segment from 0.00s to 15.00s, the
operator's right hand performed 'contact' with the button multiple times:
the first at 1.20s, the second at 2.27s. The second occurrence was at
approximately 2.27s.

6. Object Counting

Question: How many distinct types of objects (e.g. tools,
components, buttons as a single category) were visible in the
video segment from 0.00s to 10.00s?

Options:
A: 10
B: 11
C:12
D: 13

Detailed Answer: The special action jump' is performed in the
video segment from 4s to 6s, demonstrating a distinctive athletic
maneuver.
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Question: What action is being performed in the video
segment from 4s to 6s?

Options:
A: Climb
B: Spin
C: Jump
D: Fly

Detailed Answer: The special action 'jJump' is performed in

the video segment from 4s to 6s, demonstrating a distinctive
athletic maneuver.

3. Action Sequence Identification

2. Sport Identification

Question: What extreme sport is being performed in the
video segment?

Options:

A: Mountain Bike
B: Jetski

C: Skiing

D: ParkourDetailed

Detailed Answer: The video shows jetski activity based on
the movement patterns and environment.

4. Action Temporal Localization

Question: What sequence of actions is performed in the time
segment from Os to 29s?

Options:

A: Curveleft —» Jump — Curveleft
B: Leftright — Vault — Left

C: Right — Flip — Left

D: Right — Fly — Left

Detailed Answer: During the time segment from Os to 29s,
the performer executes the following sequence: Curveleft —
Jump — Curveleft.

5. Next Direction Prediction

Question: Based on the video segment, what is the next
direction of movement?

Options:

A: Forward

B: Left

C: Left then right
D: Curve right

Detailed Answer: Based on the movement patterns in the
video segment, the next direction of movement is 'Forward'.
The clip includes the following actions: right (3s-4s), left (4s-
5s), right (5s-6s), curveleft (6s-11s), left (11s-15s).

Question: At what approximate time does the 'walk' action
begin in this video segment?

Options:
A: 13.3s
B:6.7s
C:10.2s
D:2.3s

Detailed Answer: The 'walk' action begins at 10.2s in this
video segment.
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1. Animal Identification

Question: What type of animal is featured in this egocentric
video segment?

Options:
A: Alligator
B: Cheetah
C: Turtle
D: Lizard

Detailed Answer: The video shows a alligator from an
egocentric perspective.

3. Interaction Temporal Localization

Question: When does the dog first interact with the person
in this video clip?

Options:

A: 9.0-13.0 seconds
B: 2.5-6.5 seconds
C: 30.8-34.8 seconds
D: 66.2-70.2 seconds

Detailed Answer: The dog first interacts with the person
from 7.0 to 15.0 seconds in this video clip.

2. Interaction Identification

Question: What object is the dog interacting with in this
video segment?

Options:

A: Ball

B: Person

C: Bench

D: Bird

Detailed Answer: The dog is interacting with a bench.
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