StreamEQA:
Towards Streaming Video Understanding for Embodied Scenarios

Supplementary Material

In this supplementary material, we provide additional
details and analyses to complement the main paper. Section
6 presents a comprehensive comparison of our proposed
StreamEQA with existing video understanding bench-
marks, along with extended data statistics. Section 7 de-
scribes our experiments, including specific experimental
implementations and more quantitative results on the per-
formance of the models. Section 8 dives deeper into the
construction process of StreamEQA, specifically focusing
on the information extraction from meta annotations. Fi-
nally, Section 9 shows more data examples of each sub-task.

6. Comparison with Existing Benchmarks

As shown in Table 4, StreamEQA sets itself apart from
existing video understanding benchmarks by integrating
both streaming and embodied task characteristics. Unlike
StreamingBench [18], which only focuses on streaming
tasks, or EgoThink [6], which focuses on embodied scenar-
ios, StreamEQA uniquely combines both aspects, provid-
ing a more comprehensive challenge for video-LLMs. With
an average video length of 67.5 seconds, 42 subtasks cat-
egories and 21K QA pairs, it surpasses other benchmarks
in terms of task variety and dataset scale, offering a more
rigorous and holistic evaluation of model generalization for
real-world embodied agent application.

7. More Experiments Results

7.1. Evaluation Protocol

This section supplements the settings from Section 4.1 to
ensure full reproducibility of results reported in Section 4.2
and a fair comparison across all models.

Our evaluation is based on a zero-shot, single-round in-
ference paradigm, executed on NVIDIA A6000 GPUs. As
previously mentioned, video frames are sampled in fixed 64
frames (GPT-5 and Gemini-2.5-Pro are evaluated at 1 fps).
To guarantee deterministic and reproducible outputs, we ad-
here to the official inference strategies of these MLLMs.

Furthermore, for multiple-choice questions, the prompt
illustrated in Figure 6 instructs the model to return its an-
swer selected from A, B, C, or D.

7.2. Sub-tasks Evaluation

This section provides detailed results for all three embodied
levels: Perception, Interaction, and Planning, broken down
by task capabilities across different levels. The results are

presented in Table 5, Table 6, and Table 7.

Tasks of Perception. Most offline video-MLLMs per-
form relatively better in tasks of perception. Gemini-2.5-
Pro and GPT-5 achieve the highest average accuracy, fol-
lowed by EgoGPT. We can observe that Gemini-2.5-Pro
performs better in ARB, RRB, ARR, RRR, and SUR, which
contribute the most to the overall accuracy, while GPT-5 has
the best performance in ARF, RRF, and SUF, indicating that
the proprietary model is good at predicting objects and ac-
tions that may appear in the future. Notably, in addition to
EgoGPT, some other offline open-sourced MLLMs outper-
form in some specific sub-tasks, such as MiniCPM-V and
Qwen3VL, and their average accuracy is similar to propri-
etary models. This may reveal that the challenges of such
tasks are limited.

Tasks of Interaction. Compared to perception tasks,
all MLLMs face significant challenges in interaction
tasks, with average scores below 61%. In the set-
tings, EgoGPT considerably outperforms open-source of-
fline video-MLLMs. For instance, in the Episodic Mem-
ory task, EgoGPT surpasses Qwen3VL, which serves as the
baseline for video understanding, by approximately 31%
(78.3% vs. 47.6%). Furthermore, EgoGPT also far exceeds
GPT-5 in certain realtime and forward tasks, such as OER
(73.0% vs. 49.6%), ARC (84.3% vs. 61.2%), ERD (49.5%
vs. 39.6%), and ARP (85.7% vs. 84.9%). This indicates
that explicitly designed embodied video-MLLMs for em-
bodied scenarios hold significant advantages in interaction
tasks.

Tasks of Planning. All offline Video-MLLMs exhibit
relatively low performance in tasks of planning, facing
challenges in embodied reasoning. However, it is note-
worthy that online video-MLLMs, such as Dispider and
FlashVStream, have shown certain advantages compared
with most offline Video-MLLMs, especially in forward
tasks. For example, Dispider outperforms Qwen3VL by ap-
proximately 11% in Steps Merging and 16% in Moving-up
Steps. Ultimately, this granular analysis confirms the pri-
mary bottleneck: the key challenge facing video-MLLM
practical applications is embodied scenario analysis and
temporal reasoning capabilities.



Dataset Video Length # Test # Categories Streaming Embodied
Video-MME [11] 180s 2.7K 12 X X
EgoThink [6] - 750 12 X v
EgoSchema [21] 3 min 500 - X v
StreamingBench [18] (3s, 24 min) 4.5K 18 N X
OVO-Bench [17] 7 min 2.8K 12 v X
StreamEQA 67.5s 21K 42 v v

Table 4. Overview of each dataset’s characteristics, including average video length, number of test examples, number of categories, and

question types (Streaming or Embodied).

Models Frames Backward Realtime Forward A
OPB ARB RRB SUB | OPR ORQ ARR RRR SUR | OPF ARF RRF SUF Ve
Offline Video Understanding MLLMs
Gemini 1fps 642 763 828 620 | 67.1 587 761 824 564 | 584 79.6 826 647 | 70.1
GPT5 1fps 604 758 832 536 | 614 586 734 835 522|603 80.6 845 65.7 | 69.3
InternVL3 64 608 71.8 702 51.0 | 638 588 71.2 707 458 | 621 738 733 51.6 | 63.5
LongVA 64 490 584 648 624 | 488 466 592 675 570 | 41.1 638 685 56.0 | 572
MiniCPM-V 64 63.0 68.6 706 568 | 628 624 67.0 719 50.8 | 61.7 628 779 54.6 | 63.9
Qwen3VL 64 56.6 692 788 556 | 532 512 624 757 520|479 720 79.7 64.5 | 63.0
VideoLLaMA3 64 584 658 63.8 488 | 582 538 66.8 635 47.6 | 533 562 657 532 | 58.1
EgoGPT 64 69.0 692 69.6 616 | 672 612 660 705 564 |587 754 725 64.5 | 66.3
EgoVLPv2 64 224 224 272 224 | 252 266 258 255 224|239 218 235 26.1 | 242
Online Video Understanding MLLMs
Dispider 64 564 66.6 59.6 472 | 592 556 646 613 402 | 569 580 59.8 40.6 | 55.9
FlashVStream 64 558 652 692 578 | 51.2 500 626 689 536 |49.7 628 71.08 56.6 | 59.6
TimeChatOnline 64 38.8 464 56.8 444 | 402 454 458 63.1 488 | 389 53.0 629 38.8 | 479
VideollmOnline 64 282 434 326 404 | 258 284 40.8 395 574 | 287 206 390 448 | 36.1

Table 5. Evaluation on Sub-tasks about Perception.

StreamEQA Inference Prompt

You are an advanced video question-answering Al assistant. You have been provided with
some frames from the video and a multiple-choice question related to the video. Your task
is to_carefully analyze the video and provide the best answer to question, choosing from
the four options provided. Do not Respond any other words except for the letter (A, B, C,
or D).

Question: {}

Options:
0

1
{
1
g
v
g
1

Figure 6. Prompt of StreamEQA Inference

8. Data Construction Details

This section provides a more detailed description of the
data construction process to ensure reproducibility, and of-
fer deeper insight into how StreamEQA is systematically
synthesized.

8.1. Extraction of Meta Information

Accurate meta informations is essential for QA construc-
tion. We extract such information from the meta annota-

tions sourced from the HD-EPIC dataset [23], which pro-
vide dense narrations with precise timestamps, event-level
time ranges, eye-gaze priming, and spatial trajectories of
objects. Specifically, we determine the temporal boundaries
of each event (comprising multiple actions) within the video
based on event time ranges and eye-gaze priming. The spa-
tial relationships of objects are derived from the objects
tracks, while meta informations of interaction and planning
are inferred from the dense narrations. We will detail each
key step of this extraction process in the following.

Object Spatial Relationship.  The spatial relationship
between two objects is computed directly from their bound-
ing boxes, obtained as top-left and bottom-right coordinates
from the objects’ spatial tracks. For each video frame, all
co-occurring object pairs are evaluated. If two bounding
boxes are identical or one is fully enclosed by the other,
the relationship is assigned as “same place”. Otherwise, we
calculate the center point of each box (via the average of its
diagonal coordinates) and compare their horizontal and ver-
tical offsets to derive directional relations such as “above”,



Model F Backward Realtime Forward A

odels Tames | ASR EMM ART AIR BRC | AR OER ARC AIU OMP | NAP EPD ERD AIP ARP FRC | ‘%
Offline Video Understanding MLLMs
Gemini 1fps 55.2 73.7 519 64.6 448 | 63.1 497 60.7 616 622 372 602 377 570 730 455 | 564
GPT5 1fps 62.1 724 500 71.8 478 | 71.3 496 612 76.6 522 380 667 39.6 679 849 444 | 59.8
InternVL3 64 455 449 398 480 323 | 60.5 36.6 369 442 329 | 374 365 168 41.1 658 262 | 403
LongVA 64 43.1 14.9 23.0 26.1 354 | 585 8.6 100 274 329 37.6 157 123 220 413 152 | 26.5
MiniCPM-V 64 431 415 438 402 558 | 586 33.6 307 394 520 | 344 333 91 319 626 41.6 | 399
Qwen3VL 64 50.3 47.3 47.6 502 722 | 62.7 450 509 53.8 335 44.0 353 236 446 692 67.0 | 499
VideoLLaMA3 64 369 292 300 322 532|609 196 279 352 300 | 330 17.1 119 264 4205 458 | 332
EgoGPT 64 43.1 783 59.0 724 608 | 60.1 73.0 843 688 378 | 406 590 495 61.7 857 342 | 60.5
EgoVLPv2 64 10.7 26.5 269 266 24.1 | 283 262 215 268 25.1 114 253 2.4 258 268 242 | 224
Online Video Understanding MLLMs
Dispider 64 294 26.1 38.8 36,5 157 | 634 245 276 348 264 | 280 202 6.1 300 574 10.7 | 29.5
FlashVStream 64 49.1 36.5 335 442 652 | 646 274 390 446 273 | 365 196 42 355 63.1 56.4 | 40.7
TimeChatOnline 64 48.1 182 23,6 23.0 56.8 | 625 150 179 204 240 | 404 13.1 150 179 397 284 | 295
VideollmOnline 64 26.7 33.0 17.8 382 422 | 573 302 245 378 6.9 346 225 0.2 236 505 36.6 | 30.2
Table 6. Evaluation on Sub-tasks about Interaction.

Models Frames Backward Realtime Forward A

PRF BPO BPR | RPO RPR | FPS FAC FPA RPD SMG FPR MUS FPO Ve
Offline Video Understanding MLLMs
Gemini 1fps 658 536 512 | 545 543 | 467 479 553 344 533 527 492 60.7 | 52.5
GPT5 1fps 815 646 646 | 61.0 538 | 454 489 621 307 59.1 468 50.0 67.7 | 553
InternVL3 64 73.0 41,6 51.8 | 47.2 482 | 400 433 596 289 547 524 388 434 | 465
LongVA 64 53.0 34.01 339 | 422 365|226 273 50.1 200 297 335 379 33.1 | 338
MiniCPM-V 64 63.5 420 475 | 398 397 | 333 338 487 263 349 41.6 356 37.6 | 39.2
Qwen3VL 64 68.7 466 468 | 434 436 | 348 37.1 539 263 427 48.8 320 402 | 42.0
VideoLLaMA3 64 55.1 288 41.6 | 346 40.6 | 334 359 443 273 391 414 322 359 | 36.7
EgoGPT 64 627 678 684 | 53.8 62.8 | 420 407 598 31.1 625 741 504 534 | 55.7
EgoVLPv2 64 277 224 238 | 23.0 27.1 | 264 200 255 23.0 283 245 254 275 | 248
Online Video Understanding MLLMs

Dispider 64 59.7 441 605 | 379 545 | 312 344 465 306 539 651 482 357 | 459
FlashVStream 64 69.7 393 518 | 463 482 | 373 408 598 22.1 47,5 527 435 458 | 452
TimeChatOnline 64 552 384 409 | 446 36.8 | 199 233 537 215 325 373 329 41.1 | 356
VideollmOnline 64 53.0 20.8 450 | 226 48.0 | 27.0 28.1 507 225 383 715 474 207 | 372

Table 7. Evaluation on Sub-tasks about Planning.

“below”, “left”, or “right”. When both axes indicate dis-
placement, composite relations (e.g., “below-left”) are re-
solved using a predefined mapping to the closest semanti-
cally meaningful descriptor. Finally, unreasonable or visu-
ally implausible relations are filtered out using cues from
narrative annotations, ensuring that the resulting spatial la-
bels remain consistent with the actual scene dynamics.

Object Semantic Relationship. We leverage GPT-5
to extract semantic relationships between objects from the
meta annotations, with the prompt shown in Figure 7.
Specifically, for each event, we first identify the five most
frequent nouns from its dense narrations. We then analyze
all pairwise combinations and consider two categories of re-
lationships: functional relationships (e.g., “contains”) and
interaction relationships (e.g., “assists”). For each object

pair, GPT-5 is instructed to output a hexatuple consisting of
the two object names, the actions occurring between them,
and the corresponding relationship types.

Actions Motivation.  Figure 8 illustrates the prompt for
actions motivation extraction. The prompt is provided with
the top 5 objects with the highest occurrence frequency
within the event, and requires the model to extract the ac-
tions related to these objects, as well as analyze the motiva-
tions and outcomes of such actions.

Procedure Optimization. = The Procedure Optimization
Prompt comprises two components. As illustrated in Fig-
ure 9, the swap/merge steps analysis prompt instructs GPT-
5 to analyze whether two operations described in the context



Objects Relationships Extraction Prompt

Analyze all pairwise relationships between the top 5 most frequent nouns in
the following video description.

Top 5 nouns: {(top5_noun_names)}
All noun pairs to analyze (each pair must be evaluated): {(a) & (b)}
Focus on these relationship categories:

1. Functional relationships: {(RELATIONSHIP_TYPES['functional'])}
2. Interaction relationships: {(RELATIONSHIP_TYPES['interaction’])}

For each valid relationship between every pair, provide:

- noun_pair: list of two related nouns (from the pairs listed above)

- relationship_type: the specific relationship from the above categories

- original_verb: the original verb from the narration describing their
interaction

Return results in English according to the following NEW format (6
elements, separated by semicolons):
{{Original name of noun A; Original name of noun B; main action related to
noun A; main action related to noun B; relationship_type; Original
description when the verb happens}}

Notes:

- 'relationship_type' must be one of the specified relationshiﬁ categories

- 'main action related to noun A/B' refers to the main behavior or action
that the object participates in. . . .

- 'Original name of noun A'+'main action related to noun A'+'Original
name of noun B' must be sentence

- 'Original name of noun B'+'main action related to noun B'+'Original name
of noun A" must be sentence

- The generated six elements must be enclosed in curly braces

- If no valid relationship exists between a pair, you can omit it, but you have
to at least analyse 5 pairs.

Video description: {context}

J

Figure 7. Prompt of Object Semantic Relationship Extraction

Actions Motivation Extraction Prompt

Extract Five-tuple information for each high-frequency noun from the
following video description.

List of high-frequency nouns (must all be analyzed):
{(top5_noun_names)f

Five-tuple format (separated by semicolons, enclosed in curly braces):
{{Original name of noun A; main action related to noun A; motivation of the
action related to noun A; result of the action related to noun A; Original
description when the verb happens}}

Element explanations:

- 'Original hame of noun A": Must be the original noun from the list

- 'main action related to noun A': Core action involving the noun (from the
narration text)

- 'motivation of the action related to noun A': Motivation for the action,
must be a complete sentence, must NOT use pronouns like 'it', and be
concisely expressed

- 'result of the action related to noun A': the outcome or result of the action
related to noun A

- 'Original description when the verb happens': Original text fragment from
the narration that describes the action

Requirements:

1. Each high-frequency noun must correspond to one Five-tuple; generate
at least 5 Five-tuple

2. The motivation part must not omit the subject (use the noun itself or
clear reference)

3. All elements must come from the video description; do not fabricate
information

Video description: {context}

Figure 8. Prompt of Actions Motivation Extraction

can be merged or swapped to enhance efficiency. Addition-
ally, we have designed a second prompt for single-operation
optimization (Figure 10). For a given event, the prompt is
designed to identify inefficient operations within the event
and propose an optimized procedure for achieving the tar-
get.

-
Swap/Merge Steps Analysis Prompt

Extract five-tuple information for operation pairs from the following video
narration.

Five-tuple format (separated b |, enclosed in curly braces):
{{Operation A | Operation B T/ s it possible to swap order/merge (swap,
merge, No) | how to conduct | impacts of swap or merging}}

Element explanations:
- 'Operation A' and 'Operation B": Must be original sentences from the
narration, and Operation A appears before Operation B in the narration.
mergeable operations must not be adjacent but swappable operations can
be adjacent.
- 'Is it possible...: Determine if the two operations can be swapped (fill
‘swap'), merged (fill 'merge’), or not (fill 'No') without affecting the task goal.
‘merging' refers to the Tact that two actions can be expressed as a single
action, rather than the simple concatenation of two ADJACENT narrations.
Examples of merging include: 'combine cutting onions and cutting green
peppers’ or 'take out all the eggs needed for the task from the refrigerator
at once instead of multiple times'.
CRITICAL: swag\ging or merging must increase efficiency. If swa JJing or
merging would REDUCE efficiency, you must output 'No' for this field.
- 'how to conduct: If swap/meérge is possible, create a COMPLETE
SENTENCE that modifies Operation A'to incorporate the swap or merge.
This sentence should clearly show how to perform the swap or merge based
on Operation A. If not possible, fill ‘'no need to conduct’. .
- 'impacts of swap or merging": If swap/merge is possible, explain the
impacts (e.g., efficiency, complexity); if not, explain the reason why they
can't be swapped/merged

Requirements:

1. Extract at least 5 operation pairs

2. At least 2 of them must be swappable ('swap') and at least 2 of them
must be mergeable ('merge’)

3. All elements must be derived from the narration; do not fabricate
information

4. Operation pairs must be relevant (adjacent or related steps in the same
task flow)

Video narration: {context}

Figure 9. Prompt of Swap/Merge Steps Analysis

Operation Optimization Analysis Prompt

Extract six-tuple information related to efficiency improvement from the
following video narration.

FOCUS EXCLUSIVELY ON THE MOST CRITICAL OPERATIONS THAT REQUIRE
OPTIMIZATION. Ignore minor improvements
that only slightly reduce steps or time. Prioritize steps where optimization

would:
- Result in SIGNIFICANT overall efficiency gains (not marginal
improvements)

- Effectively avoid risks or mitigate major drawbacks
- Have a substantial impact on the entire task flow

Six-tuple format (separated by |, enclosed in curly braces):

{{Operation A | In which aspect of Operation A can efficiency be |m1proved
How to improve efficiency of Operation A | impacts of \mProvmg efficiency
Practices that neither improve nor reduce efficiency | Inefficient practices}y
Element explanations:

- 'Operation A': Original sentence from the narration describing a specific
operation (focus on critical steps only)

- 'In which aspect of Operation A" can efficiency be improved": Specific
aspe)cts where optimization would bring substantial gains (not marginal
ones

- 'How to improve efficiency of Operation A": Concrete methods that would
result in significant efficiency improvements_

- 'impacts _of improving efficiency': Significant effects on overall task
efficiency, risk reduction, or workflow improvement

- 'Practices that neither improve nor reduce efficiency': Practices that do not
increase or decrease efficiency

- 'Inefficient practices": Practices that would reduce efficiency

Requirements: .

1. Extract 3-5 most critical six-tuples (chjality over quantitg)

2. All elements must be derived from the narration; no fabrication

3. Only include operations where optimization would have a meaningful
im@act on the entire process

4. Exclude trivial improvements (e.g., minor hand movement adjustments,
negligible time savings)

Video narration: {context}

Figure 10. Prompt of Operation Optimization Analysis

Plan Reflection and Adjustment. To generate QA pairs
for evaluating models’ capabilities to reflect on past proce-
dures and adjust future plans accordingly, we have designed
two prompts. As illustrated in Figure 11, the Plan Reflection



( Plan Reflection Prompt

Please analyze the following action sequence and identify the MOST
CRITICAL missing steps and their impacts.

The input contains numbered actions with timestamps in the format:
"1.Action description.(timestamp);2.Action description.(timestamp);..."
Please keep the numbering and timestamps in your analysis.

IMPORTANT: Focus only on the most meaningful and critical dependencies.
Do not analyze every Single action - select only the most important ones
that would cause significant problems if missing:

For each selected critical action A, please analyze: i

1. The next action B that is dlrectlly and critically dependent on action A

2. What significant impact would occur if action A is missing (focus on
ma{/(\)Ir problems, not minor inconveniences) X .
3. Whether action B can still be performed normally when action A is
missin

4. Whgt practical remedial methods are available if action B cannot be
performed

Selection criteria for meaningful actions; . i

- Actions tt)hat are prerequisSites for safety (e.g., turning off gas, checking
equipmen

- ctFl)ons that are essential for the main goal (e.g., key cooking steps, critical
preparation) N ) o

- Actions that would cause significant delays or failures if missin

- Actions involving dangerous or expensive materials/equipmen

Please output the analysis results in the following format:

Action A (with number and timestamp)": {
Related Next Action B": Spec'%\c description with number and
timestamp”,
Impact of Missing A’ Detailed impact description focusing on
nificant problems
Is B Feasible Without A": "Yes/No
Remedial Method": "Specific practical remedial measures

SIg

Focus ~on realistic, practical problems that could occur in real-world
scenarios. Prioritize_quality over quantity - analyze fewer actions but with
deeper, more meaningful insights.

Action sequence: {action_sequence}

Figure 11. Prompt of Plan Reflection

(Forward Plan Analysis Prompt

You are given a cooking activity with continuous, numbered narrations
including timestamps, and a briéef recipe hint listing possible ingredients
and key steps.

Goal: |dentify ingredients that are added or used in the activity. For EACH
|ngt(ed|elnt, you MUST provide at least one ‘add’ entry. 'use” entries are
optional.

For each en_trz, Erovide: narration_used (keep original numbering and
timestamp), risk (short), prevention (Short).

Requirements:

- Output compact JSON only, no extra text. i

- Use the ‘exact numbering and timestamps from the input for
narration used. i

- Prefer 3=6 ingredients when possible. . L.

- Structure by category: for each ingredient, split entries into ‘add' and 'use’
arrays.

Activity label: {activity label}

Recipe hint:
{recipe_hint}

Continuous narrations:
{continuous_narration}

Output format example (structure only):
‘ ’tems” [

{
ingre

dient": "milk
arrat

) used": "4.0pen the milk bottle...(25.50)", "risk"
on": "Hold bottle steadily" }]

arration used": "7.Pour milk into frother...(32.10) risk"
vention™: "Check max line" }

{ 'n
prever

ada
Spilling",

use
Overfilling
]

-

Figure 12. Prompt of Forward Plan Analysis

Prompt analyzes an action sequence to identify the most
critical actions, assessing their significant impacts if miss-
ing, the feasibility of subsequent actions, and practical re-
medial measures. In addition, we have designed the For-
ward Plan Analysis Prompt (Figure 12), which is tailored to

Refinement Prompt

Please help modify the incorrect options of the following QA to make them
more relevant to the context, while keeping the correct option unchanged.
The modified options should be confusing but still related to the context.
For increasing the difficulty of distinguishing from the correct answer,
Ensure modified options are plausible but must not have the same meaning
as the correct option.

Requirements:

1. Only modify incorrect options (options that are not the correct answer).

2. The correct option is at index {gt idx} (0-based), which must remain
unchanged.

3. All options must be related to the question and context.

4. Ensure modify incorrect options are not completely illogical, but will
ultimately be excluded due to contradiction with video behaviors.

5. Each modify incorrect options must contain a seemingly reasonable
optimization action or reason, but actually has hidden flaws or conflicts with
video details.

6. Keep the original format: options should be complete sentences.

ZiAThe output must be a JSON object with the same structure as the input

Context (related activities): {context}
QA to modify: {qa_item}

Figure 13. Prompt of QA Refinement

cooking activities to identify ingredients incorporated in the
cooking process. For each ingredient, the prompt requires
GPT-5 to analyze three key aspects in a structured JSON
format: when and how to adjust the ingredient usage, the
risks associated with relevant operations, and correspond-
ing preventive measures.

8.2. QA Refinement

To ensure StreamEQA can effectively evaluate capabilities
about video understanding and reasoning, QA Refinement
is introduced to address the limitations of originally gen-
erated distractors (incorrect options), such as contextual
irrelevance or weak, misleading nature. When conduct-
ing QA refinement, several key aspects need to be high-
lighted. Firstly, only distractors should be modified, while
the correct option (gt-idx) remains unchanged. Further-
more, modified incorrect options must be contextually re-
lated and plausible but ultimately excluded due to contra-
dictions with video context, and distractors should not share
the same meaning as the correct option. In addition to QA
pairs (qa-item) that need to be refined, we provide context to
supplement the details and relationships of relevant activi-
ties, as shown in Figure 13. Besides, Figure 14 summarizes
statistics of objects and action categories appearing in the
benchmark.

8.3. Quality Control

StreamEQA performs multi-round quality control (QC). In
each quality control round, two inspectors each sample 10
QA from each of the 42 topics. Any QA is refined or dis-
carded if it is illogical, inconsistent with the video content,
or violates common human intuition. After each round, ad-
ditional QA are generated to fill the vacancy. The QC pro-
cess stops when the inspectors complete three consecutive
rounds without discarding any QA. In total, approximately
6K QA are discarded over about 40 QC rounds.
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Figure 14. Statistics of objects and action categories appearing in the benchmark
9. More Data Examples

As shown in Figure 15 to Figure 19, we provide more ex-
amples extracted from our benchmark. We try to cover dif-
ferent tasks to offer a holistic overview of StreamEQA. Fur-
thermore, we offer four hard samples to show the difficulties
of StreamEQA in Figure 20.



[ARB] Attribute Recognition Backward

What was the color of the bowl I saw just now?

A. green
B. white
C. brown
D. blue

Query Time

[ARR] Attribute Recognition Realtime

What material can I see on the packaging currently?

A. metal
B. glass

C. plastic
D. wood

Query Time

|OPF]| Object Perception Forward

Which object will be needed for my next action?

A. table
B. knife
C. plate
D. dish

EEEENEEEEEEEE S EEEEEEEEEEEEEEEEEEEEN

Query Time

[ORQ] Object Requirement
In the step I am currently performing, which object
do I need to handle

A. shirt
B. scissors
C. wrench
D. bowl

Query Time

[RRF] Relationship Recognition Forward
What interaction might occur between knife and onion after?

A. knife encloses onion and onion sits inside knife

B. knife moves into onion and onion receives knife

C. knife cuts onion and onion gets cut by knife

D. knife serves as base for onion and onion supplements
knife

Query Time

[ARF] Attribute Recognition Forward

What changes could happen to the mushrooms?

A. purple mushrooms
B. mushrooms

C. ceramic mushrooms
D. mushroom slices

Query Time

[OPB] Object Perception Backward

What objects were involved in my last action?

A. bowl
B. onion
C. table
D. foil packaging

EEEESEEEEEEEEEEEEEEN
Query Time

[OPR] Object Perception Realtime

Which object is part of my current task?

A. cup

B. knife

C. content of pan
D. onion

Query Time

[RRB] ionship
What interaction occurred between masala and pan a
moment age?

A. masala rests on pan and pan supports masala
B. masala occupying pan and pan containing masala

C. masala is turned while checking via pan and pan helps
indicate which oven is on for masala

D. masala is placed on pan and pan supports masala

Query Time

[SUF] SpaTial Understanding Forward
Which object will be located on drying up rack soon?
A. scissors
B. bowl

C. oven
D. lid

Query Time

Figure 15. Data examples for Attribute Recognition Backward, Attribute Recognition Forward, Attribute Recognition Realtime, Object
Perception Backward, Object Perception Forward, Object Perception Realtime, Object Requirement, Relationship Recognition Backward,
Relationship Recognition Forward, SpaTial Understanding Forward tasks.



[SUB] SpaTial Understanding Backward

Where was pestle relative to mortar just now?

A. pestle was in the mortar

B. pestle was close to the mortar

C. pestle was enclosed by the mortar
D. pestle was among the mortar
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Query Time

[SUR] SpaTial Understanding Realtime

At the current moment, where is spoon relative to bowl?
A. The spoon is between the bowl

B. The spoon is in the bowl

C. The spoon is on the bowl

D. The spoon is above the bowl
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Query Time

[AIR] Action Intention Retrival

What was the goal of my last task?

A. The lid is lifted off to add water to the pot to prevent the rice from sticking,
B. The lid is lifted off so the rice can be stirred and seasoned before covering
again.

C. The lid is lifted off to check on the rice

D. The lid is lifted off to serve a portion of rice onto a plate with the nearby

‘wooden spoon. -

-
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Query Time

[ARP] Action Result Prediction

[RRR] Relationship Recognition Realtime

‘Why must punnet be paired with mushroom?

A. mushroom contains punnet and punnet is contained by mushroom
B. mushroom is placed on punnet and punnet holds mushroom

C. mushroom is picked from punnet and punnet contains mushroom
D. mushroom displays punnet and punnet are read from mushroom

Query Time

[AIP] Action Intention Prediction

What will I use the tin for later?

A. T want to run hot water to sanitize the tin before recycling.

B. I want to soak the tin in the bowl with detergent to remove grease
before bagging it.

C. I want to turn on the cold one for rinsing out the tin

D. I want to leave the tin unwashed so the recycling center can
process any residue.

= |
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Query Time

[AIU] Action Intention Understanding
‘What is the goal of the ongoing lift?

A. The lid is lifted to quickly add extra water to prevent burning.

B. The lid is lifted to release excess steam to keep the grains from getting
mushy.

C. The lid is lifted to check on the rice

D. The lid is lifted so the rice can be stirred with the wooden spoon in the
right hand.
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Query Time

[ERD] Event Reminding

What is the expected result of move porridge out of the way? If box holds bun, please remind me

A. Space s cleared to look for nuts and raisins tied to the porridge
B. The bowl of porridge is slid closer to the microwave to keep it warm
while searching.

A. It is time
B. Wait until the lid is attached before reminding me.
C. It was already completed earlier, so no reminder is

C. The porridge is set on the scales to quickly weigh before fetching needed now.
toppings. D. Remind me only after the second bun has been placed in
D. Moving the porridge reveals that the toppings are already on the the box.

counter, so no search is needed.

8%

Query Time Query Time

Figure 16. Data examples for SpaTial Understanding Backward, Relationship Recognition Realtime, SpaTial Understanding Realtime,
Action Intention Prediction, Action Intention Retrival, Action Intention Understanding, Action Result Prediction, Event Reminding tasks.



[ART] Action Retrival

What is the last thing I did?

A. Cool saucepan under running water

B. Turn on the tap with my right hand to start rinsing

C. Set the saucepan back on the hob after a quick rinse

D. Place the saucepan in the sink and let it soak without running
water

-
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Query Time

[OMP] Objects Manipulation
Please tell me how to operate the spoon

A. spoon stirs porridge | spoon holds porridge | spoon opens microwave door

B. spoon holds porridge | spoon places porridge in microwave | spoon stays inside microwave

C. spoon rests on plate | spoon stirs porridge | spoon holds porridge | porridge enters microwave
porridge stays inside microwave

D. spoon rests on plate | spoon closes microwave | porridge enters microwave | porridge stays inside
microwave

Query Time

[EPD] Episodic Prediction
‘What steps will be done with the kebab wrap afterwards?

A. The kebab wrap is rolled tightly and secured with foil to keep the
filling in place for serving.

B. The kebab wrap is briefly toasted in a pan on the hob to crisp the
outside before plating.

C. bread knife cuts kebab wrap, kebab wrap is cut by knife

D. The kebab wrap is left whole and wrapped up for easier handheld
eating instead of being cut.

ENEEEVESEEEEEEEEEEEEEEEEEEN
Query Time

[BRC] Backward Repetition Event Count
How many pan holder have been used so
far in the process?
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Query Time

Figure 17. Data examples for Action Retrieval, Action Recognition, Objects Manipulation, Episodic Memory, Episodic Prediction, Object

[ARC] Action Recognition

What am I doing?

A. The jar is held above the counter to avoid contaminating the surface.
B. The jar is placed on kitchen counter.

C. The jar is tilted to show its label toward the counter for scanning.

D. The jar is picked up from the counter to make room for wiping.

-
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Query Time

[EMM] Episodic Memory
‘What operations have been performed on pack of beef so far?

A. pack of beef is opened on the countertop, beef is transferred into a saucepan on the hob

B. pack of beef is seasoned with salt at the counter, pack is covered and placed back in the fridge
C. pack of beef is in sink, pack of beef is rinsed under running tap

D. pack of beef is slit with scissors over the sink, contents are drained through a colander

Query Time

[OER] Object Events Recognition

What is the flames doing?

A. Flames are turned off briefly to cool the pan and prevent
overcooking.

B. flames heat frying pan

C. Flames gently simmer the sauce in a separate pot to keep it
warm.

D. Flames flare up around the pan because oil drips onto the
burner to speed up browning.

Query Time

[FRC] Forward Repetition Event Count
How many egg are needed in total in the task?

Query Time

Events Recognition, Backward Repetition Event Count, Forward Repetition Event Count tasks.



[AR] Actions Relationship

‘What preparations need to be made for the oven before
performing "close oven"?

A. pull out airfryer tray
B. put on oven mitt
C. turn skewers
D. put tray in oven
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Query Time

[NAP] Next Action Prediction
What is the order of "pick up lid" and "open bottle caj

Which should be done first?

A. "pick up lid" before "open bottle cap"
B. "open bottle cap" before "pick up lid"
C. "open bottle cap" before "pick up lid" twice
D. "pick up lid while open bottle cap

Query Time

[BPR] Backward Procedure Replacement

Looking back at the previous steps, can I switch the order of operations 'Taste squash with left hand to
check concentration on countertop' and ‘place washing up bowl back center sink' to improve efficiency?

A. Yes, finish drinking the squash and in the same motion set the glass down onto the glass countertop
protector to save a step and improve efficiency.

B. Yes, Taste the squash to make sure that it is not too concentrated or too weak after you place the
washing up bowl back into the center of the sink

C. No, keep tasting the squash before placing the washing up bowl back, as this can avoid contamination
and save steps when the tap area is still wet.

D. Yes, taste the squash while lifting the washing up bowl, as this can streamline the workflow and
reduce unnecessary hand switching.
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Query Time

[FPR] Forward Procedure Replacement
Can I peel garlic with both hands first, then press down on garlic with knife in right hand?

A. Yes, before peeling with both hands, shake your hands over the sink to keep them dry, then pick up a
nearby kitchen rag with the left hand so it is ready; this can improve efficiency and avoid contamination.
B. Yes, shake both hands over the sink to remove moisture and transition directly into drying with a
kitchen rag as a single combined action, then proceed; this can save steps before’handling the garlic.
C. No, peel the cloves with both hands first to keeﬁ the cutting board dry, then press down with the knife

afterward; this can avoid sticking and streamline the workflow.
D. Yes, with knife in right hand press down on a picce of garlic to crush, then with both hands peel the
individual pieces of garlic
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Query Time

[ASR] Action Sequence Retrival
After which step is "hold pot handle and stir"
performed?

A. stir coconut milk

B. rinse fork

C. place empty bowl on counter
D. pick up bowl and remove fork
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Query Time

[BPO] Backward Procedure Optimazation

Looking back at the operations performed earlier, is there any step where I can make optimizations?

A. Place the oranges into the box before closing the cupboard in one step; this can save counter space
and improve efficiency when tidying.

B. Slide the cupboard closed directly with the left hand without repositioning the box; this can avoid
extra handling and facilitate a smoother sequence.

C. Move the box to clear the path first, then slide and push the cupboard closed in one smooth motion
D. Pick up the juicer part from the cupboard with the right hand at the very beginning; this can
streamline setup and avoid contamination from moving other plastic parts.

Original Action: A box seems to be stuck, thus not allowing the cupboard to close fully. Move the
box using the left hand to allow the cupboard to close.

v

ESSSSSSESSESESSSSSSEEEEEESEEEEEEEENEEE

Query Time

[FPO] Forward Procedure Optimazation
Is there a more efficient method for the operations I am about to perform next?

A, Grip the pan’s handle and keep the pan perfectly level while circling the spoon around the surface;
this can improve control and avoid streaking without moving the pan at all.
B. Use the spoon’s bowl (0 dab small pools of oil across the pan i spifal patiemn, then smaoth ther
together with short strokes; this can save steps by pre-distributing the oil and facilitate a uniform coat.
C. Tilt or rotate the pan by its handle so the oil flows to coat the surface rather than spreading it with
the back of the spoon.

. Tap the power and heat buttons on the hob to a higher setting so the oil thins out on its own; this
can improve efficiency and avoid extra utensil handling without tilting or rotating the pan.

Original Action: Hold the pan stable in place by grabbing its handle with the left hand and use the
back of the spoon to spread the olive oil evenly across the surface of the pan.
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Query Time

[MUS] Move up Steps
Can I move up some necessary steps when I Pick up oven gloves side right hand?

A. Yes, Before picking up the two oven gloves from the side using the right hand, first turn off the
burner that is cooking the raspberry and lemon curd

B. Yes, With the right hand, open the kitchen drawer only if needed and immediately close the kitchen
drawer in the same motion instead of leaving it open and returning later.

C. No, no need to swap

D. Yes, TTK to turn on the hoover, failing because the baucrg of the hoover is out of charge after
returning the d.

hoover to an upright position by pulling it with my right han

Query Time

Figure 18. Data examples for Actions Relationship, Action Sequence Retrieval, Next Action Prediction, Backward Procedure Optimaza-
tion, Backward Procedure Replacement, Forward Procedure Optimazation, Forward Procedure Replacement, Move up Steps tasks.



[RPO] Real-time Procedure Opti ion

Can you help me improve the efficiency of the operation right now?

A. Open the cutlery drawer using the left hand (where the knife is actually retrieved) instead of checking
the drying rack

B. Transfer the serrated knife from the left hand to the right hand

C. After rinsing each container, place it inverted to drain over the sink in one step, then dry hands once
with the cloth instead of shaking hands multiple times.

D. Looking for the serrated knife in the utensils drying rack when it is not there

Query Time

[SMG] Steps Merging
Can we merge 'place plate next to kitchen sink on countertop with left hand' and 'pick up large plate with
left hand from countertop' together to save time?

A. This can reduce repositioning and keep one continuous left-hand motion, slightly improving

efficiency while the fork sla{s in place.

B. This can cut an extra trip between stations and increase efficiency, requiring only minor load

management during the carry.

C. Avoid merging fo keep the area dry and improve safety, since placing then regripping can prevent
ips.

e placing the plate next to the sink and picking it up into one motion by keeping hold of it

briefly
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Query Time

[FAC] Future Actions

After completing "opening the paper sugar bag", what steps still need to be done?

A. Turn off the cold water tap and place the saucepan on the hob while picking up the lid

B! Turn on the scale, unscrew the sugar jar, and place the lid on the scale whilé recalibrating

C. Retrieve the paper bag of sugar, open it, turn on the scale, and unscrew the sugar jar .

b Retreve the sugar jar, place it on the counter, open the bag, unscrew the jar lid, and set jar and lid
own

Query Time

[FPS] Future Plan Summarization
Please summarize the main steps that need to be done next.

A. Open the drawer fully, move items like the colander to access contents, then select the small plastic
measuring cup.

B. Move o the kitchen area, access the drawer, unscrew the blender, retrieve the measuring cup from
inside, and begin examining it

% Aﬁe|l; clofiing the drawer, bend down to open the cabinet door and retrieve the measuring cup from
the cupboard.

D. C]oze the top cupboard, retrieve a wooden spoon from the middle drawer, then close the drawer and
pick up a cup of water from the kitchen top.
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Query Time

[RPR] Real-time Procedure Replacement

I want to Stir onion in frying pan with spatula distribute oil split onion chunks with spatula top first
instead of left hand flick switch extractor hood turn on extractor fan. Can you tell me how to do it?

A. No, before you stir the onion in the frying pan, keep the extractor fan off to reduce noise and improve
focus, this can’avoid distraction while operating the spatula.

B. Yes, Before you stir the onion in the frying pan by moving them with the spatula so that the oil is
well distributed” among the onion, with my left hand; turn on the extractor fan by flicking the switch on
the extractor hood.

C. Yes, Before you stir the onion in the frying pan, with both hands, gather onjon scraps from the
worktop and drop them into the bin in oné trip to save steps and avoil contamination, this can keep the
area tidy and facilitate continuous_cooking.

D. Yes, Before you stir the onion in the frying pan, with both hands, scoop the onion to the kitchen scale
after tapping its screen to turn it on, this can improve portion accuracy and facilitate even heating.

Query Time

[FPA] Forward Plan Adjustment
If I forgot to do Make a thin slice at the top of the tomato to remove the stem area., how should I
remedy it?

A. Trim the stem end or create a small flat base before proceeding; alternatively, use a tomato corer to

remove the core. Use a serrated knife for better grip and a damp towel under the board to enhance

stability

B. Reposition the tomato with a stable flat side down; if none exists, trim a small flat off the curved side

to create a stable base. Use a proper claw grip and ensure the cutting board is stable (damp towel or non-

slip mat under the board).

C. Place a damp towel or non-slip mat under the board; create a flat face on the onion (trim end, then
lace cut-face down) and ensure the onion is stable before cutting. Use a claw grip to secure the onion.
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stabilize it. Use a claw grip and place a damp towel or non-slip mat under the board to improve stability.

Consider a cut-resistant glove if available.

Query Time

[PRF] Plan Reflaction

What impact would occur if Missing: Proper washing of citrus juicer and guard with soap/water is not
performed?

A. The bin cannot be rinsed, leaving organic residues and bacteria inside. This can cause strong odors,
attract pests, and pose hygiene risks when the bin is reused. It also makes later drying ineffective
because contaminants remain.

. A used lemon half left in hand or on the board can drip juice onto surfaces, knives, and ingredients
(c.g., garlic on the board), causing sticky contamination, aitracting pests, and transferring microbes to
high-touch points like the fridge handle. This degrades hygiene ami) can lead to cross-contamination
throughout the kitchen.

C. Drying without washing merely spreads residual juice pulp, sugars, and microbial contamination onto
the towel and the tool. Stored equipment will be sticky, attract pests, develop odors, and pose hygiene
risks when next used.

D. Without detergent, grease and biofilm will not be effectively broken down, leading to visibly and
microbiologically unclean surfaces. This risks cross-contamination when the strainer is used next and
may require a full re-wash, wasting time and water.

Query Time

[RPD] Risk Prediction

What are the possible risks of the current operation? How should I respond to these risks?

A. Risks: M
B. Risks:

al shavings or contamination. Response: Inspect grater; clean before use
Bacterial transfer. Response: Use clean towel
k padding is clean before use.

s i : Use clean, mi fe paper

C. Risks: Dust transfer. Response: Chy
D. Risks: Lint transfer or
towel.

Query Time

Figure 19. Data examples for Real-time Procedure Optimazation, Real-time Procedure Replacement, Steps Merging, Forward Plan Ad-
justment, Future Actions, Plan Reflection, Future Plan Summarization, Risk Prediction tasks.



Realtime Procedure Optimazation (RPO)— Realtime Planning

Q: Can you help me improve the efficiency of the operation right now?

GT: Open the cutlery drawer using the left hand (where the knife is actually retrieved) instead of checking the drying rack

A: After rinsing each container, place it inverted to drain over the sink in one step, then dry hands once with the cloth instead of shaking hands

multiple times. (Qwen3VL)

Objects Manipulation (OMP) —Realtime Interaction

Q: How should I handle the spatula

GT: spatula breaks mixture of dates | spatula breaks biscuits | spatula stirs content of bowl | bowl contains mixture of dates | bowl contains content of
bowl | mixture of dates mixes with biscuits

A: spatula stirs content of bowl | spatula avoids breaking pieces | bowl contains mixture of dates and nuts | bowl contains content of bowl (Qwen3VL)

Future Actions (FAC) —Forward Planning

Q: Please tell me what steps need to be done in the short term next.
GT: Close the drawer, pick up the tin opener, and transfer it to the
right hand

A: Pick up the white plastic serving spoon, close the drawer, and
transfer the spoon to the right hand (Qwen3VL)

Action Sequence Retrival (ASR) —

Backward Interaction

Q: After which step is "hold pot handle and stir performed?
GT: place empty bowl on counter

A: stir coconut milk (Qwen3VL)

Figure 20. Representative hard examples from our benchmark.
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