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1 Training and Inference

1.1 Framework

We integrate and develop multiple technologies to optimize long-context training framework, encom-
passing GPU memory optimization, distributed context parallelism, and video processing acceleration.

* GPU Memory Optimization. We integrate Triton-based fused operators replacing PyTorch’s MLP,
RMSNorm, and RoPE [ ! |4] implementations. We employ operators that fuse linear layers with
cross-entropy loss to eliminate intermediate logit storage, and utilize CPU-offloading of hidden
states to further reduce GPU memory usage.

* Distributed Context Parallelism. Building on USP [25], we adopt a two-layer communication
group based on Ulysses and Ring [67]. Rather than using zigzag ring-attention, we implement
zigzag Llama3-style [ ] context parallelism with all-gather KV to reduce communication latency.

* Video Decoding Acceleration. Training often requires sampling specific sparse video frames,
which can cause frame seek latency or memory management issues. We optimize this process
through rapid video metadata parsing, improving long video decoding while minimizing memory
consumption.

* Inference Acceleration. We deploy VLLM [5”] for model serving and evaluation, significantly
reducing memory requirements and accelerating inference speed.

1.2 Training Settings

To maximize resource utilization, we use the model weight from the Stage-1.5 training of Eagle-2
and extend long-context training in stage 2. Finally, our training pipeline is as follows Tab.

‘ Eagle2.5-Stage-1 Eagle2.5-Stage-1.5 Eagle2.5-Stage-2 Eagle2.5-Stage-3 Eagle2.5-Stage-4

Vision Resolution 448 x {(z.,]') | 0] ezt ixj<12}
Tokens (ixj+1)x256
Data Dataset ALLaVA Rich Diverse Data Short+Long Data Short+Long Data Short+Long Data
#Samples 1.2M 21.6M 4.6M+4.6M 4.6M+4.6M 4.6M+4.6M
Model Trainable MLP Connector Full Model
Qwen2.5-7B 40.0M 8B
Batch Size 1024 1024 256 128 128
Training Learning Rate 2x1074 ‘ 2x107°
Max Length 4096 8192 32768 65536 128K

Table 1: The proposed progressive training settings.
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Subset ‘ ANLS Score  Exact Match Score  F1 Score Metric ‘ Score

Dev 73.8 67.7 74.7 Overall F1 29.4
Test 72.7 63.2 72.3 Overall Acc 27.7

Table 2: Performance on the SlideVQA bench-  Table 3: Performance on the MMLongBench-
mark. The ANLS Score refers to Approximate  Doc.
Normalized Levenshtein Similarity.

Category Dataset

ShareGPT4o [V 7], KVQA [100], Movie-Posters [ | | 1], Google-Landmark [ %], WikiArt [ 7], Weather-QA [+()], Coco-
Colors [ 1], music-sheet [?], SPARK [|], Image-Textualization [/V], SAM-Caption [!(0], Tmdb-Celeb-10k [*],
PixMo [20]

GeoQA+ [ ], MathQA [ /0], CLEVR-Math/Super [, © '], Geometry3K [ /-], MAVIS-math-rule-geo [ | /"], MAVIS-

Captioning & Knowledge

Wb fmeites math-metagen [ "], InterGPS [ /"], Raven [ ], GEOS [ ("], UniGeo [ | /]
Science AI2D [0], ScienceQA [/7], TQA [7], PathVQA [7°], SciQA [], Textbooks-QA, VQA-RAD [>5], VisualWebln-
struct [177]
Chart & Table ChartQA [*'], MMC-Inst [ /], DVQA [ ], PlotQA [*"], LRV-Instruction [©], TabMWP [ /-], UniChart [+ ], Vis-

text [| 20], TAT-DQA [ ““], VQAonBD [ ! “], FigureQA [ ], Chart2Text [ |~], RobuT-{ Wikisql, SQA, WTQ} [ ],
MultiHiertt [ ©]

SynthDoG [50], MTWI [32], LVST [! 7], SROIE [:0], FUNSD [0], Latex-Formula [], IAM [¢3], Handwriting-
Latex [’], ArT [17], CTW [145], ReCTs [/50], COCO-Text [!27], SVRD [!4”], Hiertext [/”], RoadText [I7],
Naive OCR MapText [0], CAPTCHA [¢], Est-VQA [!30], HME-100K [!!¢], TAL-OCR-ENG [! %], TAL-HW-MATH [ 3],
IMGURSK [51], ORAND-CAR [”1], Invoices-and-Receipts-OCR [9], Chrome-Writting [©”], IIITSk [¢9], KI12-
Printing [/ /%], Memotion [07], Arxiv2Markdown, Handwritten-Mathematical-Expression [©], WordArt [/ -], Ren-
deredText [/ * 1], Handwriting-Forms [ "]

DocVQA [ ], InfoVQA [ ], TextVQA [ | '], ArxivQA [(], ScreencQA [ "], DocReason [ ], Ureader [ "], Fi-
nanceQA [ 0], DocMatrix [©], A-OKVQA [!(], Diagram-Image-To-Text [], MapQA [ '], OCRVQA ["(], ST-
VQA ["], SlideVQA [ "], PDF-VQA [’’], SQuAD-VQA, VQA-CD [" ], Block-Diagram [!("], MTVQA [ ],
ColPali [ /], BenthamQA [©]

Grounding & Counting TallyQA [1], OODVQA [ 20], RefCOCO/+/g (en) [ 139, ©7], GroundUI [156]

LLaVA-150K [©"], LVIS-Instruct4V [! V], ALLaVA [ ‘], Laion-GPT4V [*], LLAVAR [ /"], SketchyVQA [I 0],
OminiAlign-V [~ 7], VizWiz [ 1], IDK [ '], AlfworldGPT, LNQA [ /1], Face-Emotion [ '], SpatialSense [ | ], Indoor-
General VQA QA [], Places365 [~ ], MMinstruct [ /'], DriveLM [ | 1], YesBut [ "], WildVision [ /"], LLaVA-Critic-113k [ "],
RLAIF-V [/ 1], VQAV2 ['“], MMRA [/ ‘], KONIQ [ ], MMDU [ ], Spot-The-Diff [ ], Hateful-Memes ['"],
COCO-QA [!17], NLVR [ ! 5], Mimic-CGD [ /], Datikz [ ], Chinese-Meme [ | '], IconQA [ /¢], Websight [~ "]

Orca [(], Orca-Math [ ], OpenCodelnterpreter [ | 5] MathInstruct [ | 0], WizardLM [ :0], TheoremQA [ 0], Open-
Text-only Hermes2.5 [12”], NuminaMath-CoT [5], Python-Code-25k [”“], Infinity-Instruct [ /], Python-Code-Instructions-18k-
Alpaca [¢], Ruozhiba [ ], Infinity MATH [ |- 7], StepDPO [5 ], TableLLM [! 5], Ultralnteract-sft [ 1]

OCR QA

(a) Summary of the collected Eagle 2.5 SFT datasets
Category Dataset

Captioning & Knowledge | CC3M [10%], TextCaps [ ! | ()], ShareGPT-4V [ ! -], DenseFusion-1M [61]
Grounding & Counting | Object 365 [11//]
Text-only OpenMathlInstruct [ 1 75]

(b) Summary of the additional Stage 1.5 datasets
Table 4: Dataset used in Eagle 2.5 for Stage 1 and Stagel.5. Dataset in Magenta is internal data.

21 2 Additional Benchmarks

22 The performance of our model is also evaluated on the SlideVQA and MMLongBench-Doc bench-
3 marks. The test results are shown in the Table 2 and 3:

n

22 3 Training Data

25 The training of Eagle2.5 is divided into multiple stages, including stage 1 for MLP alignment, and
26 the pretraining stage 1.5, similar to Eagle-2 [5]. It also includes the progressive long-context training
27 proposed by Eagle 2.5. The training data used in these stages are as follows:

28 * Eagle2.5-Stagel: ALLaVA.

29+ Eagle2.5-Stagel.5: Table 0, including Eagle2.5-Image-SFT (Table 62) and additional pretraining
0 data (Table 6b) in Eagle2.5.

1+ Eagle2.5-Stage2: Mixture of short- and long-context data, including Eagle2.5-Image-SFT (Ta-
32 ble 6a), Open-Data, and Eagle-Video-110K.
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» Eagle2.5-Stage3: Mixture of short- and long-context data, including Eagle2.5-Image-SFT (Ta-
ble 6a), Open-Data, and Eagle-Video-110K.

» Eagle2.5-Stage4: Mixture of short- and long-context data, including Eagle2.5-Image-SFT (Ta-
ble 6a), Open-Data, and Eagle-Video-110K.

4 Eagle-Video-110K

4.1 Data Curation Prompts

In this section, we will introduce the prompts utilized for curating dataset Eagle-Video-110K. They
consist of prompts for generating captions and textual context anchors, prompts for generating
clip-level QA, and prompts for generating video-level QA.

4.1.1 Prompts for Generating Captions and Anchors

You are an expert in understanding visual content in video clips. You are requested to create
both brief and detailed captions for the current video clip titled "{titlel}".

#### Guidelines For Brief Caption:

- Create a concise summary (15-30 words) that captures the essential action, setting, and
participants

- Focus on the most visually or narratively significant elements of the scene

- Use clear, direct language

**xIMPORTANT** Treat the video as a complete clip rather than a sequence of frames

#### Guidelines For Detailed Caption:

- Begin with a thorough analysis of the visual content shown in the clip

*xIMPORTANT** Pay special attention to the progression of actions and movements:

* Break down complex actions into their component steps

* Use transitional words (then, next, afterward, etc.) to show the flow of actions

* Describe how one action leads to or connects with the next

* Capture the natural sequence of movements and gestures

- Note that while the clip may be shown as multiple frames, it should be described as a
continuous piece of footage

- For text that appears clearly in the clip: describe it in its original language and provide

an English translation in parentheses). For example: [book in Chinese] [book]. Additionally,

explain the meaning of the text within its context

**xIMPORTANT** If any text is unclear, partially visible, or too blurry to read with

confidence, simply mention the presence of text without attempting to specify its content

- When referring to people, use their characteristics, such as clothing, to distinguish

different people

**xIMPORTANT** Please provide as many details as possible in your caption, including colors,

shapes, and textures of objects, actions and characteristics of humans, as well as scenes

and backgrounds

- Consider how the visual content provides context and meaning

Only output your response in the following format without any additional text, explanations

or notes:

“‘json

{"Brief Caption":"concise summary of the video",

"Detailed Caption":"The clip begins with..., progresses by...,
and concludes with..."}¢¢¢

Here, the brief caption will be used for textual contextual anchors.

4.1.2 Prompts for generating clip-level QA

### Task:



You are tasked with generating question-answer pairs based on a detailed video caption and
given question categories. Try to create challenging questions when possible, but simpler
questions are also acceptable when the details are limited.

#### Input Information:
The detailed caption of the video clip is: {caption}

A brief version of the caption is also provided: {brief_caption}

#### Question Generation Guidelines:
- Read the caption carefully
- Generate a question-answer pair for each category if possible
- Make sure the question-answer pair cannot be fully answered using only the brief caption
- Create two components for each pair:
* A question that is unambiguous within the current clip
* An answer (can be a word, phrase, or sentence)

#### Question Categories:
{question_type_pool}

#### Important Criteria:

- Questions should be unambiguous within the current clip

- Create challenging questions when the details allow

- Ensure answers require information beyond what’s in the brief caption

- Generate questions for as many categories as possible

- Mark a category as null only if:
* The question-answer would be fully answerable using just the brief caption
* The category cannot be addressed using any information from either caption

Only output your response in the following format without any additional text, explanations
or notes:

“‘json

{"question_type_1":{"Q":"question specific to this video","A":"answer"} or null,
"question_type_2":{"Q":"question specific to this video","A":"answer"} or null,

46 "question_type_n":{"Q":"question specific to this video","A":"answer"} or null}‘¢¢

47 The “question type pool" is defined in . And the “question_type_x", x in (1, 2, ...n) are the types
8 selected from the "question type pool".

'

49 4.1.3 Prompts for generating generating video-level QA

50 ### Task:
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You are tasked with generating question-answer pairs based on a video caption and given
question categories. Try to create challenging questions when possible, but simpler questions
are also acceptable when the details are limited.

#### Input Information:
The caption of the video clip is: {caption}

#### Question Generation Guidelines:
- Read the caption carefully
- Generate a question-answer pair for each category if possible
- Create two components for each pair:
* A question that is unambiguous within the current clip
* An answer (can be a word, phrase, or sentence)

#### Question Categories:
{question_type_pool}

#### Important Criteria:
- Questions should be unambiguous within the current clip
- Create challenging questions when the details allow
- Generate questions for as many categories as possible
- Mark a category as null only if:
* The category cannot be addressed using any information from the caption

Only output your response in the following format without any additional text, explanations
or notes:

“‘json
{"question_type_1":{"Q":"question specific to this video","A":"answer"} or null,
"question_type_2":{"Q":"question specific to this video","A":"answer"} or null,

ey
"question_type_n":{"Q":"question specific to this video","A":"answer"} or null}‘¢¢

Here, “caption” is composed of clip-level caption, and its format is:

start_1 7 end_1: caption_1
start_2 7 end_2: caption_2

The “start_x" and “end_x", (x in 1, 2, ...) are in seconds.

4.2 Question type pool

As shown in table 7, we list the category names and category descriptions in the question type pool.
We ask the model to generate qa pairs according to these categories.

5 Training Data

The training of Eagle2.5 is divided into multiple stages, including stage 1 for MLP alignment, and
the pretraining stage 1.5, similar to Eagle-2 [7]. It also includes the progressive long-context training
proposed by Eagle 2.5. The training data used in these stages are as follows:

» Eagle2.5-Stagel: ALLaVA.

» Eagle2.5-Stagel.5: Table 6, including Eagle2.5-Image-SFT (Table 62) and additional pretraining
data (Table 6b) in Eagle2.5.

* Eagle2.5-Stage2: Mixture of short- and long-context data, including Eagle2.5-Image-SFT (Ta-
ble 6a), Open-Data, and Eagle-Video-110K.

* Eagle2.5-Stage3: Mixture of short- and long-context data, including Eagle2.5-Image-SFT (Ta-
ble 6a), Open-Data, and Eagle-Video-110K.

* Eagle2.5-Stage4: Mixture of short- and long-context data, including Eagle2.5-Image-SFT (Ta-
ble 6a), Open-Data, and Eagle-Video-110K.



Index  Category Description

1 object_recognition Questions about what an object is

2 object_properties Questions about object properties, such as color, shape, material, texture

3 object_count Questions about the number of objects

4 object_state Questions about object states, such as stretched, compressed, cut, stationary

5 object_location Questions about where an object is located

6 object_presence Questions about object existence

7 human_attributes Questions about human attributes, such as height, body type, build

8 human_pose Questions about human posture

9 human_appearance Questions about human external appearance, such as clothing and makeup

10 human_identity Questions about human identity

11 human_cognitive_process Questions about human mental processes, including intentions, motivations, decision-making
rationale, problem-solving approaches, and reasoning methods

12 human_location Questions about human location

13 human_emotion Questions about human emotional state

14 scene_description Questions about overall scene description

15 text_recognition Questions about text content appearing in the video

16 text_count Questions about frequency of text appearances in the video

17 text_location Questions about location of text in the video

18 single_object_event_recognition Questions about events involving a single object

19 single_object_event_count Questions about frequency of single-object events

20 single_object_state_change Questions about changes in single object state

21 single_object_quantity_change Questions about changes in single object quantity

22 single_object_location_change Questions about changes in single object location

23 single_object_trajectory Questions about single object motion trajectory

24 single_object_speed Questions about single object movement speed

25 single_object_presence_change Questions about changes in single object presence

26 human_object_interaction_recognition Questions about types of human-object interaction

27 human_object_interaction_count Questions about frequency of human-object interactions

28 human_human_interaction_recognition Questions about types of human-human interaction

29 object_interaction Questions about objects’ states, actions, interactions, changes, identifications (including
brands), and how objects affect or interact with other objects

30 abnormal_event_detection Questions about presence of abnormal events

31 domain_medical Questions about medical-related professional knowledge

32 domain_education Questions about education-related professional knowledge

33 domain_sports Questions about sports-related professional knowledge

34 domain_movies Questions about movie-related professional knowledge

35 domain_gaming Questions about gaming-related professional knowledge

36 domain_technology Questions about technology-related professional knowledge

37 domain_arts Questions about arts-related professional knowledge

38 video_editing_effects Questions about video editing effects, including shot transitions, editing effects, transition
effects, etc.

39 camera_movement Questions about camera motion

40 spatial_relationship Questions about spatial relationships between objects

41 property_comparison Questions about comparison of multiple object properties

42 quantity_comparison Questions about comparison of multiple object quantities

43 state_comparison Questions about comparison of multiple object states

44 human_object_relationship Questions about human-object relationships

45 human_human_relationship Questions about human-human relationships

46 scene_sequence Questions about temporal relationships between scenes

47 event_sequence Questions about temporal relationships between events

48 event_causality Questions about causal relationships between events, including both human-initiated actions
and their consequences, as well as cause-effect relationships in natural or systematic processes

49 counterfactual_reasoning Questions about counterfactual reasoning

50 trajectory_tracking Questions about tracking object or human positions

51 speed_comparison Questions about speed comparison between multiple objects or humans

52 event_prediction Questions about future event prediction

53 anomaly_reasoning Questions about causes of anomalous phenomena

54 planning Questions about planning for specific tasks

55 navigation Questions about navigation to destinations

56 human_action Questions about actions, behaviors, movements or activities performed by humans, including
analysis of techniques, efficiency, and patterns of behavior

57 dialogue_content Questions about spoken dialogue, verbal content, or conversations between characters/people

58 event_summary Questions about overall event summary

59 object_ordering Questions about the sequence or order in which objects are placed, arranged, or handled by
individuals

60 event_location Questions about where events or activities take place

61 process_description Questions about identifying key components, steps, or progression in a process involving
objects and/or humans

62 video_topic Questions about the main subject, focus, or theme covered in the video

63 anomaly_recognition Questions about identifying and interpreting anomalies

Table 5: Question type categories and their descriptions
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Category Dataset
- ShareGPT4o [V7], KVQA [100], Movie-Posters [ | | 1], Google-Landmark [ 7], WikiArt [
Captioning & Knowledge | ¢51,0'[ 11, music-sheet [], SPARK [ 1], Image-Textualization [ ], SAM-Caption [ | /], Tmdb-Celeb-10k [ "],

PixMo [0]

Mathematics GeoQA+ [ /], MathQA [ /0], CLEVR-Math/Super [, © '], Geometry3K [ '], MAVIS-math-rule-geo [
math-metagen [ /"], InterGPS [ /], Raven [ ], GEOS [1°], UniGeo [ | ]

Science AI2D [10], ScienceQA [/7], TQA ['17], PathVQA [:], SciQA ['], Textbooks-QA, VQA-RAD [
struct [
Chart & Table ChartQA ['], MMC-Inst [ /], DVQA [ '], PlotQA [""], LRV-Instruction [**], TabMWP [

text [ 0], TAT-DQA [ "], VQAonBD [ ! "], FigureQA [ ], Chart2Text [ "], RobuT-{ Wikisql, SQA, WTQ} [
MultiHiertt [ /]
SynthDoG [50], MTWI [27], LVST [! 7], SROIE [:0], FUNSD [(], Latex-Formula [
Latex [], ArT [17], CTW [115], ReCTs [150], COCO-Text [!27], SVRD [!47], Hiertext [

Naive OCR MapText [”], CAPTCHA [9:], Est-VQA [ 0], HME-100K [ %], TAL-OCR-ENG [/ %], TAL-HW-MATH [
IMGURSK [51], ORAND-CAR [’!], Invoices-and-Receipts-OCR [©], Chrome-Writting [
Printing [/ /%], Memotion [0”], Arxiv2Markdown, Handwritten-Mathematical-Expression [©], WordArt [
deredText [ | * 1], Handwriting-Forms [ "]
DocVQA [ ], InfoVQA [ ], TextVQA [ | "], ArxivQA [/(], ScreencQA [ ], DocReason [

OCR QA nanceQA [ ! 0], DocMatrix [*©], A-OKVQA [!(], Diagram-Image-To-Text [ ], MapQA [
VQA ["], SlideVQA [! "], PDF-VQA [’’], SQuAD-VQA, VQA-CD [ ], Block-Diagram [
ColPali [ /], BenthamQA [ 1]

Grounding & Counting | TallyQA [!], OODVQA [! 0], RefCOCO/+/g (en) [ 139, ©7], GroundUI [ 1 50]
LLaVA-150K ["], LVIS-Instruct4V [ °V], ALLaVA [' ‘], Laion-GPT4V [~ ], LLAVAR [
OminiAlign-V [ © '], VizWiz [ 1], IDK [ '], AlfworldGPT, LNQA [ !], Face-Emotion [
General VQA QA [ ], Places365 [~ ], MMinstruct [ /], DriveLM [ | I], YesBut ["'"], WildVision [ /], LLaVA-Critic-113k [

RLAIF-V [/ 1], VQAV2 [*"], MMRA [! ‘], KONIQ [ '], MMDU [ ], Spot-The-Diff [ ], Hateful-Memes [
COCO-QA [ 7], NLVR [/ | °], Mimic-CGD [ /], Datikz [ ], Chinese-Meme [ '], IconQA [
Orca [(], Orca-Math [ ], OpenCodelnterpreter [ | 57/] MathInstruct [ 0], WizardLM [

Text-only Hermes2.5 [17”], NuminaMath-CoT [>“], Python-Code-25k [ "], Infinity-Instruct [ /], Python-Code-Instructions-18k-
Alpaca [¢], Ruozhiba [/ ], InfinityMATH [+ 7], StepDPO [" ], TableLLM [ | 5 | ], Ultralnteract-sft [

(a) Summary of the collected Eagle 2.5 SFT datasets
Category Dataset
Captioning & Knowledge | CC3M [|0:], TextCaps [! | 0], ShareGPT-4V [ 5], DenseFusion-1M [0 ]
Grounding & Counting | Object 365 [11/7]
Text-only OpenMathInstruct [ 1 25]

(b) Summary of the additional Stage 1.5 datasets

Table 6: Dataset used in Eagle 2.5 for Stage 1 and Stagel.5. Dataset in Magenta is internal data.

6 Eagle-Video-110K

6.1 Data Curation Prompts

In this section, we will introduce the prompts utilized for curating dataset Eagle-Video-110K. They
consist of prompts for generating captions and textual context anchors, prompts for generating

clip-level QA, and prompts for generating video-level QA.

6.1.1 Prompts for Generating Captions and Anchors

You are an expert in understanding visual content in video clips. You are requested to create
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both brief and detailed captions for the current video clip titled "{title}".

#### Guidelines For Brief Caption:

- Create a concise summary (15-30 words) that captures the essential action, setting, and
participants

- Focus on the most visually or narratively significant elements of the scene

- Use clear, direct language

- *xIMPORTANT** Treat the video as a complete clip rather than a sequence of frames

#### Guidelines For Detailed Caption:
- Begin with a thorough analysis of the visual content shown in the clip
- *xIMPORTANT** Pay special attention to the progression of actions and movements:
* Break down complex actions into their component steps
* Use transitional words (then, next, afterward, etc.) to show the flow of actions
* Describe how one action leads to or connects with the next
* Capture the natural sequence of movements and gestures
- Note that while the clip may be shown as multiple frames, it should be described as a
continuous piece of footage
- For text that appears clearly in the clip: describe it in its original language and provide
an English translation in parentheses). For example: [book in Chinese] [book]. Additionally,
explain the meaning of the text within its context
- *xIMPORTANT** If any text is unclear, partially visible, or too blurry to read with
confidence, simply mention the presence of text without attempting to specify its content
- When referring to people, use their characteristics, such as clothing, to distinguish
different people
**IMPORTANT** Please provide as many details as possible in your caption, including colors,
shapes, and textures of objects, actions and characteristics of humans, as well as scenes
and backgrounds
- Consider how the visual content provides context and meaning

Only output your response in the following format without any additional text, explanations
or notes:

%3

json
{"Brief Caption":"concise summary of the video",
"Detailed Caption":"The clip begins with..., progresses by...,
and concludes with..."}¢¢¢

Here, the brief caption will be used for textual contextual anchors.

6.1.2 Prompts for generating clip-level QA

### Task:




You are tasked with generating question-answer pairs based on a detailed video caption and
given question categories. Try to create challenging questions when possible, but simpler
questions are also acceptable when the details are limited.

#### Input Information:
The detailed caption of the video clip is: {caption}

A brief version of the caption is also provided: {brief_caption}

#### Question Generation Guidelines:
- Read the caption carefully
- Generate a question-answer pair for each category if possible
- Make sure the question-answer pair cannot be fully answered using only the brief caption
- Create two components for each pair:
* A question that is unambiguous within the current clip
* An answer (can be a word, phrase, or sentence)

#### Question Categories:
{question_type_pool}

#### Important Criteria:

- Questions should be unambiguous within the current clip

- Create challenging questions when the details allow

- Ensure answers require information beyond what’s in the brief caption

- Generate questions for as many categories as possible

- Mark a category as null only if:
* The question-answer would be fully answerable using just the brief caption
* The category cannot be addressed using any information from either caption

Only output your response in the following format without any additional text, explanations
or notes:

“‘json

{"question_type_1":{"Q":"question specific to this video","A":"answer"} or null,
"question_type_2":{"Q":"question specific to this video","A":"answer"} or null,

81 "question_type_n":{"Q":"question specific to this video","A":"answer"} or null}‘¢¢

g2 The “question type pool" is defined in . And the “question_type_x", x in (1, 2, ...n) are the types
3 selected from the "question type pool".

o]

8¢ 6.1.3 Prompts for generating generating video-level QA

85 ### Task:
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You are tasked with generating question-answer pairs based on a video caption and given
question categories. Try to create challenging questions when possible, but simpler questions
are also acceptable when the details are limited.

#### Input Information:
The caption of the video clip is: {caption}

#### Question Generation Guidelines:
- Read the caption carefully
- Generate a question-answer pair for each category if possible
- Create two components for each pair:
* A question that is unambiguous within the current clip
* An answer (can be a word, phrase, or sentence)

#### Question Categories:
{question_type_pool}

#### Important Criteria:
- Questions should be unambiguous within the current clip
- Create challenging questions when the details allow
- Generate questions for as many categories as possible
- Mark a category as null only if:
* The category cannot be addressed using any information from the caption

Only output your response in the following format without any additional text, explanations
or notes:

json
{"question_type_1":{"Q":"question specific to this video","A":"answer"} or null,

"question_type_2":{"Q":"question specific to this video","A":"answer"} or null,

ey
"question_type_n":{"Q":"question specific to this video","A":"answer"} or null}‘¢¢

Here, “caption” is composed of clip-level caption, and its format is:

start_1 7 end_1: caption_1
start_2 ~ end_2: caption_2

The “start_x" and “end_x", (xin 1, 2, ...) are in seconds.

6.2 Question type pool

As shown in table 7, we list the category names and category descriptions in the question type pool.
We ask the model to generate qa pairs according to these categories.
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Index  Category Description

1 object_recognition Questions about what an object is

2 object_properties Questions about object properties, such as color, shape, material, texture

3 object_count Questions about the number of objects

4 object_state Questions about object states, such as stretched, compressed, cut, stationary

5 object_location Questions about where an object is located

6 object_presence Questions about object existence

7 human_attributes Questions about human attributes, such as height, body type, build

8 human_pose Questions about human posture

9 human_appearance Questions about human external appearance, such as clothing and makeup

10 human_identity Questions about human identity

11 human_cognitive_process Questions about human mental processes, including intentions, motivations, decision-making
rationale, problem-solving approaches, and reasoning methods

12 human_location Questions about human location

13 human_emotion Questions about human emotional state

14 scene_description Questions about overall scene description

15 text_recognition Questions about text content appearing in the video

16 text_count Questions about frequency of text appearances in the video

17 text_location Questions about location of text in the video

18 single_object_event_recognition Questions about events involving a single object

19 single_object_event_count Questions about frequency of single-object events

20 single_object_state_change Questions about changes in single object state

21 single_object_quantity_change Questions about changes in single object quantity

22 single_object_location_change Questions about changes in single object location

23 single_object_trajectory Questions about single object motion trajectory

24 single_object_speed Questions about single object movement speed

25 single_object_presence_change Questions about changes in single object presence

26 human_object_interaction_recognition Questions about types of human-object interaction

27 human_object_interaction_count Questions about frequency of human-object interactions

28 human_human_interaction_recognition Questions about types of human-human interaction

29 object_interaction Questions about objects’ states, actions, interactions, changes, identifications (including
brands), and how objects affect or interact with other objects

30 abnormal_event_detection Questions about presence of abnormal events

31 domain_medical Questions about medical-related professional knowledge

32 domain_education Questions about education-related professional knowledge

33 domain_sports Questions about sports-related professional knowledge

34 domain_movies Questions about movie-related professional knowledge

35 domain_gaming Questions about gaming-related professional knowledge

36 domain_technology Questions about technology-related professional knowledge

37 domain_arts Questions about arts-related professional knowledge

38 video_editing_effects Questions about video editing effects, including shot transitions, editing effects, transition
effects, etc.

39 camera_movement Questions about camera motion

40 spatial_relationship Questions about spatial relationships between objects

41 property_comparison Questions about comparison of multiple object properties

42 quantity_comparison Questions about comparison of multiple object quantities

43 state_comparison Questions about comparison of multiple object states

44 human_object_relationship Questions about human-object relationships

45 human_human_relationship Questions about human-human relationships

46 scene_sequence Questions about temporal relationships between scenes

47 event_sequence Questions about temporal relationships between events

48 event_causality Questions about causal relationships between events, including both human-initiated actions
and their consequences, as well as cause-effect relationships in natural or systematic processes

49 counterfactual_reasoning Questions about counterfactual reasoning

50 trajectory_tracking Questions about tracking object or human positions

51 speed_comparison Questions about speed comparison between multiple objects or humans

52 event_prediction Questions about future event prediction

53 anomaly_reasoning Questions about causes of anomalous phenomena

54 planning Questions about planning for specific tasks

55 navigation Questions about navigation to destinations

56 human_action Questions about actions, behaviors, movements or activities performed by humans, including
analysis of techniques, efficiency, and patterns of behavior

57 dialogue_content Questions about spoken dialogue, verbal content, or conversations between characters/people

58 event_summary Questions about overall event summary

59 object_ordering Questions about the sequence or order in which objects are placed, arranged, or handled by
individuals

60 event_location Questions about where events or activities take place

61 process_description Questions about identifying key components, steps, or progression in a process involving
objects and/or humans

62 video_topic Questions about the main subject, focus, or theme covered in the video

63 anomaly_recognition Questions about identifying and interpreting anomalies

Table 7: Question type categories and their descriptions
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