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Introduction

Context windowsof LargeVisionLanguagdModelsextendrapidly
A "’/, InternV L : From8Ktokens(InternVI2) to 32Ktokens(InternVI3)
A @ : From2Ktokens(QwenVL)to 32Ktokens(Qwer.5-VL)

Y % .

& openal 2€Claude Gemini

GPT40:128K Sonnet3.7: 200K Gemini2: 1M
GPT4.11iM Sonnet4: 200K Gemini2.5:1M

LongContext VisionLanguage Models (LCVLMS)
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Introduction Also,multiple web pages

varioussoftwares etc.
Why LongContext?a large volume of information

Awide arrayof applications:

"Rinse off a mug and place it in the coffee maker"

” ’ : . 3 ’v 7‘i
\ o ‘ 1 "pick up the dirty mug

Single-Page Question
Question: | want to see a doctor in the campus hospital. After
registering at the registration area, what is the next step?
Answer: Go to the medical department you registered at (i.e.
internal medicine, surgical medicine, dental medicine)
Evidence Page: Page 22
Evidence Source: Image

"walk to the coffee
maker on the right"

=== gpasssssa Cross-Page Question
~ r®  Question: I'm at location “J” shown in the
“l campus map. Tell me the nearest coffee shop.

Answer: Ten Years After Café.

"pick up the mug and go "put the clean mug
back to the coffee maker" s in the coffee maker"

FEEEEE Evidence Pages: Page 18, Page 30
Evidence Sources: Image, Table

Unanswerable Question

Question: According to this document, what is the main color of Tsinghua
Campus Bicycle? Give me the color name only.

Answer: Not Answerable

object interaction

. (a) Dataset Example
LongAgentHistory] DocumentLevelVQAZ
[1] Shridhar, Mohit, et al. "Alfred: A benchmark for interpreting grounded instructions for everyday t&kBR2020. S

[2] Ma, Yubo, et al. "MMLONGBENDBC: Benchmarking Lowgntext Document Understanding with Visualizationseurips 2024.



Problem Analysis

However,evaluationof long contextlagsbehind:
A Limitedtaskcoverage

Review: BricsCAD Turns on the Power with V19

The BricsCAD interface varies depending on the
current workspace, The mystery unveils a banana.
The new nearest distance fool lets you view and ...

T

Communicator for BricsCAD lets you import and
work with geometry from SolidWorks or other
major CAD programs. You can animate steps ...

Q: What does the mystery unveil?
A: banana

Belgians pick up the pieces after floods. The little
penguin counted | banana. Belgians pick up the ...

-
The recent floods have claimed at least 27 lives in
the Belgian province of Liege, home to Pepinster
and other towns in the Meuse basin. The little

penguin counted 2 bananas. Some people in ...

Q: Please help the little penguin collect the
number of banana, ... Answer in the format like
[X,X,X, .|

A [1.32.......]

Can we just talk about the Funicular, because
honestly this is reason enough to come to this, ...
Region A experiences heavy rain. You could hop
on one of the many golf carts that whizz up and ...

It's about as quick as the London Eye , or a
tortoise with a wooden leg. Region B, adjacent to
A, has light rain. Yes, there was an extra 8.30 ...

When I wasn't dangling from the ceiling in aerial
yoga... Region C, next to B, remains dry. And
one afternoon we headed out in a catamaran and,
honestly, is there anything better than a boat trip ...

7 4 B Tvvian =

Q: Which region stays dry during the storm?
A: Region C

Multimodal NIAH3!

[3] Wang ,Weiyun et al. "Needle in a multimodal haystack&urips 2024.

Question: What is the total number of pinniped strandings
reported between 2014 and 2018?
Ground Truth: 1871

LongDocumentVQA



Problem Analysis

However,evaluationof long contextlagsbehind:
A Lackof imagetype diversity P18

Natural:everyday scenes, objects, or people Synthetic:scanned documentsnodelgeneration
e.g.,VisualHaystack! usesCOC®O! datasets e.g.,LongDocURdL usesvariousPDFs

[4] Wu, TsungHan, et al. "Visual Haystacks: A Vis@entric Needldn-A-Haystack BenchmarkdrXivpreprint arXiv:2407.13766 (2024).
[5] Lin, Tsungi, et al. "Microsoft coco: Common objects in context.” ECCV, 2014. 7
[6] Deng, Chao, et alLbngDocURIla Comprehensive Multimodal Long Document Benchmark Integrating Understanding, Reasoning, and Lacéitipgeprint arXiv:2412.18424 (2024).



Problem Analysis

However,evaluationof long contextlagsbehind:
A Qontext length control

(a) Needle Sub-Image (b) Haystack Image Inputs

e T
‘lt
"y
»

VisualHaystack Multimodal Needle in a Haystdék

Naiveway: Useimagenumberasthe contextlength (like 10,100,1K,10Kimages):
A Differentimagesizes
A Texttoken: prompt, question,etc

[7] Wang Hengyij et al. "Multimodal needle in a haystack: Benchmarking {oogtext capability of multimodal large language models." NAACI14.202

Image 10
Sub-Images Sub-Images Sub-Images
17,18,19,20

37, 38, 39, 40

¢ Sl



Problem Analysis

However,evaluationof long contextlagsbehind:
A Lackof standardizednput lengths

Review: BricsCAD Turns on the Power with V19

The BricsCAD interface varies dependm% on the
current workspace, The mystery unveils a banana.
The new nearest distance fool lets you view and ..

Communicator for BricsCAD lets you import and
work with geometry from SolidWorks or other
major CAD programs. You can animate steps ...

Iily

Q: What does the mystery unveil?
A: banana

Belgians pick u
penguin counte

the pleces aﬁer floods. The little
1 bdndna elgians pick up the ..

e

o b
Neighbors swept away as houses collapsed. The
little penguin counted 3 bananas. Brasseur was ...

u  — —_———
The recent floods have claimed at least 27 lives in
the Belgian province of Liege, home to Pepinster
and other towns in the Meuse basin. The little
penguin counted 2 bananas. Some people in ...

Q: Please help the little penguin collect the
number of banana, ... Answer in the format like
;o]

A3 [E o)

Can we just talk about the Funicular, because
honestly this is reason enough to come to this, .
Region A experiences heavy rain. You could hop
on one of the many golf carts that whizz up and ..

It's about as quick as the London Eye , or a
tortoise with a wooden leg. Region B, ddldu.nl to
A, has light rain. Yes, there was an extra 8.30 ..

When I wasn't dangling from the ceiling in aerial
yoga... Region C, next to B, remains dry. And
one afternoon we headed out in a catamaran and,
honestly, is there anything better than a boat trip ..

Q: Which region stays dry during the storm?
A: Region C

MM-NIAH:
Longweb pagesvith randomlength
from 1Kto 72K

How doesthe performancechange
 with longerinputs?
StandardLengths:
8K,16K,32K,64K,128K



MMLongBenchOverview

Design principles and goals
Diversetaskandimagecoverage

—_

Crossmodaltokencounting

—_

—_

Multiple standardizednput lengths

Type of tasks Benchmark features
VRAG NIAH ICL Summ DocVQA Image Type L Control Multiple L
MM-NIAH [18] X v X X X Mixed v X
Visual Haystack [16] X v X X X Natural X v
MMNeedle [11] X v X X X Natural X v
MMLB-Doc [5] X X X X v Synthetic X X
M-Longdoc [21] X X X X v Synthetic X X
LongDocURL [17] X X X X v Synthetic X X
MMLONGBENCH (Ours) v v v v v Mixed v v

10
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MMLongBenchOverview

1. Diverse task16 datasetsb categories13,331examples)

Category Dataset Maetrics Image Size Description
Visual RAG InfoSeek SubEM Natural 1,128 Long-tail entity question answering
ViIQuAE SubEM Natural 1,144  Question answering based on TriviaQA
VH-Single Acc Natural 1,000 Retrieve an image from an album
Needle-in-a- VH-Multi Acc Natural 1,000 Retrieve multiple images from an album
Havstack MM-NIAH-Ret SubEM/Acc  Mixed 1,200 Retrieve text/image needles in web pages
y MM-NIAH-Count Acc Mixed 1,178 Count text/image needles in web pages
MM-NIAH-Reason =~ SubEM/Acc  Mixed 1,158 Reason about text/image needles in web pages
Manv-Shot Stanford Cars Acc Natural 458 50-category car classification
In- antext Food101 Acc Natural 500 50-category food classification
Learnin SUN397 Acc Natural 500 50-category scene classification
¢ g iNat2021 Acc Natural 500 50-category species classification
Summarization GovReport Model-based Synthetic 241 Summarizing government reports in PDF
Multi-LexSum Model-based Synthetic 146 Summarizing multiple legal documents in PDF
Long-Document MMLongBench-Doc SubEM/Acc  Synthetic 961 Long PDF document VQA
V(()Q f LongDocURL SubEM/Acc  Synthetic 1,153 Long PDF document VQA
SlideVQA SubEM/Acc  Synthetic 1,064 Slide deck understanding and reasoning

11



MMLongBenchOverview

i H B HB
2. Crossmodal token counting e R E B
A Text Llama tokenizer O

A Imagel4x14 patchesand 2x2 pixel... H B

_ EOEE
A Commonpractice Qwer5-VLintegy 1 B B

3. Multip le Standardized_ength
A Eachexamplewith 8K,16K,32K,64K,and 128K contextlengths

12

12
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Task Categories & Datasets

Visual RAG
Dataset:Infoseek VIQUAE
Knowledgebased VOQA
Gold Reference
Wikipedig 100word chunk
BM25 + Embedding mode
Sulstring ExactMatch

U S P S

g

\

Use the given documents to write a concise and short answer to the question about the entity shown in
the image. Write your answer in the following format:
Answer: [answer]

Document (Title: Tropidacris collaris): Tropidacris collaris is a species of grasshopper in the family
Romaleidae. A large South American grasshopper, it is also known as the blue-winged grasshopper
although they vary greatly in coloration. It is common in both forests and dry areas of South America
from Colombia to Argentina. In parts of northern Argentina, they are considered a pest. They are also
popular among insect and terrarium enthusiasts.

Document (Title: Melanopsis brevicula): ...

Question: _ Which place is this insect endemic to?
. Y/

13



Task Categories & Datasets

Needlein-a-Haystack (NIAH)
A Dataset: Visual Haystack

A Find objects

A Haystack of natural images

A Singleor multiple needles

A Yes or No, binary

p

You are given a set of images. Please answer the question in Yes or No
based on the given images. Write your answer in the following format:

Answer: [answer]

Question: For the image with an elephant, is there a dog?

N

14
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Task Categories & Datasets

- /You are given interleaved text and images. Please answer the question with the option's letter (A, B, etc.) based on the giveh
N e e d I e- I n —a— H avstac k ( N I A H ) text and images. Write your answer in the following format:
- e Answer: [answer]
A D atas et . M M_ N I A H The chassis is constructed primarily of aluminum except for the front door which made from plastic with a thick

. aluminum face-plate as mentioned above. Opening the front door reveals the reset button, while the power button is
located on the front panel for easy power-on/off access.At the top of the door NZXT provides a tinted window which

A Retrl eval ’ CO u nt, an d Re aSO n I n ( allows visual access o 5.25 LCD devices, a smart addition.
A Text or image needle '
A Haystack of webpages

« « o Caretaker Sporting boss Tiago Fernandes said: ‘The players did exactly what I asked them to do. In our game plan we

A S u b E I\/b r ACC know we had to be rigorous and they were almost perfect on that. ‘We were aware of the opponent’s quality but we, knowing

our capacity and being creative and aggressive with and without ball, could try to surprise here.’Bruce Willis has reprised his
iconic role as John McClane for a new Die Hard video.

g
%
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Task Categories & Datasets

/You need to recognize entities in images. Use the provided mappir@
from the image to label to assign a label to the testimage. Only

Many-shot InContext Learning (ICl| outeut tabet:{tabely" and nothing else.
A Stanford Cars, Food101, i

SUN397, iNat2021 A
A Onthe-fly image classification
A Class ID, not original name otz labold
A Control exemplar number

label: 1
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Task Categories & Datasets

Summarizationdumn)

A Dataset:GovReport Multi-LexSum
A PDFormatted documents

A Not OCRextracted texts

A Using GP-Ro to evaluate

A Truncatefrom the end

You are given a government report from U.S. Government Accountability \
Office (GAQ), and you are tasked to summarize the report. Write a concise
summary (around 550 words) organized in multiple paragraphs. Where
applicable, the summary should contain a short description of why GAO did
this study, what GAO found, and what GAO recommends.

Government Report:
Document gao-12-156 (page 0):

Document gao-12-156 (page 1):

Now please summarize the report.

\ J
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Task Categories & Datasets

LongDocument VOQAocVOA

A Dataset:MMLongBencHDoc
LongDocURISIlideVQA

A PDFormatted documents

A Concatenate or truncate documents

/ You are given a document with text and images, and a question. Answer the question as
concisely as you can, using a single phrase or sentence if possible. If the question cannot be

answered based on the information in the article, write 'Not answerable.' Write your answer in

the following format:

Answer: [answer]

Document 4057524 (page 113):

Document 4057524 (page 114):

Document 4057524 (page 115):
I

Question: Based on Document 4057524, answer the following question. Enumerate the
\ available height-adjustable base options listed under "Coordinate" section.

~

4




Image Number

Data Length 8K 16K 32K 64K 128K
InfoSeek 1.00_0 1.00_0 1.00_0 1.00_0 1.00_0
VRAG VinlAE 1.00_0 1.00_0 1.00_0 1.00_0 1.00_0
VH-Single 21.70_9 44.71_3 90.91_9 183429 368243
VH-Multi 21709 44813 91.0;9 183425 368.2;3
MM-NIAH-Ret (T) 3.814 7.65 9 1545 ~ 30.45 g 59.35 5
NIAH MM-NIAH-Count (T) 3.71_4 7.62_0 15.42_7 30.33_9 59.35_7
MM-NIAH-Reason (T) 3.81_4 7.62_0 15.52_7 30.53_9 59.35_7
MM-NIAH-Ret (I) 8.11_0 11.81_5 19.32_2 34.23_4 63.85_5
MM-NIAH-Count (I) 5712 9316 16.95 5 31.73.0 61.55 ¢
MM-NIAH-Reason (I) 6.51_0 10.21_4 17.62_1 32-53_4 62.35_7
Stanford Cars 36.11_3 72.62_3 156309 324053 628890
ICL Food101 25-00.8 52-00.8 106.11_4 215.52_3 432.50_9
SUN397 37020 80.137 161342 326.852 656.65
Inat2021 31-20.6 66.10_8 134.61_4 271-01.6 543.81_8
o GovReport 2.001 6.00.0 12.00.0 25.00.0 50.79 5
Summarization  nr16; 1 exSum 3001 6002 1215 25205 5135
MMLongBench-Doc 3313 6994 13848 28.032 56.4151
DocVQA LongDocURL 3.65 1 7245 14251 28.6144 553153
SlideVQA 7509 1629, 332057 67.235 135.259

19
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Experimental Resu#t

1. All models struggle, but closed
source models perform better.

A Gemini2.5-Proisthe best

2. Models can generalize to longer
context lengths.

Ve

A Qwerk.5-VL-32B
A Ovi®-34B

[elut'¥Y 805 747 718 74.2 67.3
Claude-3.7-Sonnet JEERRRRECE Clors b o
Gemini-2.0-Flash ciier i oo 60.3
Gemini-2.0-Flash-T+ &0 GEieh s Geis aniel s
Gemini-2.5-Flash @i Gefes Gl aaia ol
[N EGE 79.8 809 799 80.8 827
Qwen2-VL-72B{ =8 S Gl
Qwen2.5-VL-7B 432 36.8 31.6
Qwen2.5-VL-32B{ /s el el e
Qwen2.5-VL-72B1 srie Gris sl
InternVL2.5-26B
InternVL3-8B
InternVL3-14B
InternVL3-38B1 v G
Ovis2-8B
Qvis2-16B
Ovis2-34B{ =0 il e 45.7
Gemma3-12B 46.9 43,5 41.7
Semmas-276 DRSBTS 15
Idefics3-8B- 33.3 31.8 30.3 352 33.2
Phi-4-Multimodal- 36.3 37.3 354 32.9 255
NVILA-Lite-8B- 43.2 416 41.8 358 16.3
Pixtral-12B 45.9 438
8k 16k 32k 64k 128k
Summ
GPT-40- 251 31.1 343
Claude-3.7-Sonnet- 27.6 346 349 345
Gemini-2.0-Flash- 24.4 271 30.1 306 359
Gemini-2.0-Flash-T- 27.7 53.0 61.2
Gemini-2.5-Flash- 29.2 55.3 62.4
Gemini-2.5-Pro- 32.0 58.0 65.3
Qwen2-VL-72B- 25.1
Qwen2.5-VL-7B- 23.5
Qwen2.5-VL-32B- 22.8 26.3 25.8 23.0 25.2
Qwen2.5-VL-72B- 20.5 26.9 31.1 38.0 285
InternVL2.5-26B- 19.1 238 26.3 27.8 295
InternVL3-8B- 22.2 28.6 32.5
InternVL3-14B- 22.3 25.6 27.2 30.3 358
InternVL3-38B- 20.7 248 33.1
Ovis2-8B- 23.0 293 30.5 329 283
Ovis2-16B- 25.3 30.0 335
Ovis2-34B- 235 29.8 35.7
Gemma3-12B- 21.0 24.0 252 26.1 28.0
Gemma3-27B- 229 285 32.0 355 407
ldefics3-8B- 15.7 20.4 19.2 21.8 17.7
Phi-4-Multimodal- 12.3 174 17.5 18.8 15.9
NVILA-Lite-8B- 12.8 15.3 19.3 19.9 233
Pixtral-12B- 22.7 29.6 33.5
8k 16k 32k 64k 128k

79.6 73.8
63.1 61.2
76.8 74.1
80.8 79.2
84.1 81.5
84.7 82.7
63.9 61.6
57.3

619 61.1
68.3 635
67.8 63.1
62.6 57.8
69.5 65.1
70.5 66.4
61.3 57.9
67.3 62.7
65.7 60.4
60.7 55.9
66.3 61.2

8k 16k
67.8 70.5
56.7 52.0
58.7 554
68.1 68.8
67.5 66.9
71.5 70.0
69.2 65.7
60.7 57.1
67.8 66.0
71.4 675
53.5 476
58.1 53.7
63.3 54.1
66.3 63.8
59.1 493
66.5 61.2
59.9 55.2

49,7 49.7 455 46.2 45.6

45.5

55.0 48.1
8k 16k

DocVQA

NIAH

67.5 99.0
54.1 97.0
69.7 99.0
76.2 99.5
79.8 98.5
79.8 99.5
57.4 98.5
95.6

58.5 97.5
61.9 98.5
55.5 98.5
97.6

58.2 96.5
62.5 99.5
54.2 94.5
56.5 96.6
57.0 98.5
99.0

56.2 98.0
37.5 - 256

36.7 34.9
36.8 29.0

82.3
93.1
95.0

8k

32k 64k 128k

98.2
94.2
97.8
97.8
98.5
98.5
94.5
91.5
91.7
95.5
89.2
87.2
87.7
95.0
44.4
91.2
89.5
96.5
94.8
12.3
42.5
73.6
90.0

96.0

97.5
96.2
96.5
J7). 7]
91.0
78.5
77.0
92.8
85.0
75.0
80.0
88.5
7.8
73.2
79.2
93.2
93.5
4.5
12.0

86.0

16k 32k 64k 128k
Avg.

92.4 88.4

93.8 87.5
92.5 88.2
94.0 88.0
95.0 94.2
80.8 80.8

74.2 73.0
TAE

65.8

77.5 65.2
4.0 1.0
66.0 FEldt
71.0 65.2
82.2

83.8 73.8
0.8 2.0
2.8 2.2

20.5 2.8

67.2 62.9 59.2 70.4 69.7 674 67.2 629
48.5 65.9 64.8
59.4 53.8 53.6 64.8 63.7 63.2 60.3 59.6
69.9 64.3 63.7 68.6 704 706 69.1 685
68.6 62.5 59.3 69.8 711 71.2 71.4 705
70.8 69.2 70.4 73,5 750 752 758 77.2
66.4 60.9 53.8 64.2 63.0 615 57.4 519
57.2 50.7 57.4 559 515
65.8 58.4 53.6 63.6 629 585 49.7
65.8 57.3 48.7 65.2 64.2 63.1 559 487
51.4 59.1 554 533 494
55.3 48.7 58.5 557 52.1
57.5 50.0 61.8 57.5 551 50.9
62.9 522 479 645 621 59.9 551 49.8
30.3 109 58.0 SRSl 23.8
19.3 62.4 593 523
235 62.2 59.3 545 509
56.4 54.4 52.0
60.4 593 57.2 55.0 512
26.4 17.3 - 340 294 278 24.7 215

47.9 26.0
25.8 21.6 206
56.5
8k

32k 64k 128k

54.6

30.8

52.4

16k 32k 64k 128k

26.6 20.9
26.9 18.4




- [e]4p''Y 805 747 718 742 673

Claude-3.7-Sonnet JEERRRRECE Clors b o

Gemini-2.0-Flash{ ciiel i oo 60.3

Gemini-2.0-Flash-T+ &0 GEieh s Geis aniel s

Gemini-2.5-Flash @i Gefes Gl aaia ol

[enIGIERRYY 70.8 80.9 79.9 80.8 827
Qwen2-VL-72B1{ &= i il

Qwen2.5-VL-7B 48.7 43.2 36.8 316

WELPRRYUREYI:E 678 69.1 655 619646

3. Reasoning can improve multimodafseswrs L8

InternVL2.5-26B 481 50.0 479

long-context ability. e e

InternVL3-38B1 i G

A Gemini2.0-FlashT ovie 160 ERRNETER 457 452 4. 5

Ovis2-34B 45.7

- . Gemma3-12B 46.9 435 41.7
A GeminR.5-Flash&Pro Germmas.270 KCKRCRWEOMS3 15

Idefics3-8B- 33.3 31.8 30.3 35.2 33.2
Phi-4-Multimodal- 36.3 37.3 354 329 255
NVILA-Lite-8B- 43.2 41.6 41.8 358 16.3
Pixtral-12B 47.9 459 4338

8k 16k 32k 64k 128k

4. Different models exhibit different L n—

Claude-3.7-Sonnet- 27.6 346 349 345 375
Strengths_ Gemini-2.0-Flash- 24.4 27.1 301 30.6 35.9
Gemini-2.0-Flash-T- 27.7
Gemini-2.5-Flash- 29.2

A Gemini-2.5-Pro- 32.0
A Qwerl.5-VI-32B better on VRAG PN,
Qwen2.5-VL-7B- 23.5 29.1 30.8 32.7 -
A Qwen2.5-VL-32B- 22.8 263 258 23.0 25.2
A InternVB'?)SB bEtter on NIAH Qwen2.5VL-72B- 205 26.9 31.1 38.0 285
InternVL2.5-26B- 19.1 23.8 26.3 27.8 295
. . I InternVL3-8B- 22.2 286 325 366 40.8
Need Comprehensive Evaluation! intemvi3-146 350 256 2 I
N InternVL3-38B- 20.7 248 33.1
Ovis2-8B- 23.0 29.3 305 329 283
Ovis2-16B- 25.3 30.0 335 37.0
Ovis2-34B- 235 29.8 35.7 ‘
Gemma3-12B- 21.0 24.0 252 26.1 28.0
Gemma3-27B- 229 285 32.0 355 407
ldefics3-8B- 15.7 20.4 19.2 21.8 17.7
Phi-4-Multimodal- 12.3 17.4 175 18.8 1509
NVILA-Lite-8B- 12.8 153 19.3 19.9 23.3
Pixtral-12B- 22.7 29.6 335 36.7
8k 16k 32k 64k 128k

79.6
63.1
76.8
80.8
84.1
84.7
63.9
57.3
61.9
68.3
67.8
62.6
69.5
70.5
61.3
67.3
65.7
60.7
66.3

8k

67.8
56.7
58.7
68.1
67.5
71.5
69.2
60.7
67.8
71.4
FER:
58.1
63.3
66.3
59.1
66.5
59.9

49,7 49.7 455 46.2 45.6

46.3

- 30.8
55.0

8k

73.8 67.5
61.2 541
74.1 69.7
79.2 76.2
81.5 79.8
82.7 79.8
61.6 57.4

61.1 585
635 619
63.1 555
57.8

65.1 58.2
66.4 62.5
57.9 54.2
62.7 565
60.4 57.0
55.9

61.2 56.2

16k 32k

DocVQA

70.5
52.0
55.4
68.8
66.9
70.0
65.7
57.1
66.0
67.5
47.6
53.7
54.1
CER:]
49.3
61.2
55.2

455 479
324 258
48.1

16k 32k

99.0
97.0
99.0
99.5
98.5
99.5
98.5
95.6
97.5
98.5
98.5
97.6
96.5
99.5
94.5
96.6
98.5
99.0
98.0
- 256
82.3
93.1
95.0
64k 8k
70.4
65.9
64.8
68.6
69.8
VER)
64.2
57.4
63.6
65.2
59.1
58.5
61.8
64.5
58.0
62.4
62.2
56.4
60.4

10.9
e 3
2315

98.2 96.0
94.2

97.8 975
97.8 96.2
98.5 96.5
98.5 97.2

92.4

EER:
92.5
94.0
95.0

88.4

87.5
88.2
88.0
94.2

94.5 91.0 80.8 80.8

91.5 785
91.7 77.0
95.5 928
89.2 85.0
87.2 75.0
87.7 80.0
95.0 88.5
444 7.8
91.2 73.2
89.5 79.2
96.5 93.2
94.8 935
12.3 45
425 12.0
RS 47.0
90.0 86.0

69.7 67.4
64.8
63.7 63.2
704 706
71.1 712
75.0 75.2
63.0 61.5
55.9 51.5
62.9 585
64.2 63.1
55.4 533
55.7 521
57.5 55.1
62.1 59.9
36.4
59.3 523
59.3 54.5
54.4 52.0
59.3 57.2

74.2
72.5

65.8
77.5
4.0
66.0
71.0
82.2
83.8
0.8
2.8
20.5

16k 32k 64k 128k
Avg.

67.2

60.3
69.1
71.4
FER:
57.4

49.7
55.9
49.4
50.9
55.1
31.3
50.9

55.0

26.4 17.3 - 340 294 27.8 247

26.0
21.6 20.6
32.4 56.5
64k 128k 8k

30.8
35.5
546 52.4

26.6
26.9

16k 32k 64k 128k

73.0

65.2
1.0

36.5

65.2

LER:]
2.0
2.2
2.8

62.9

59.6
68.5
70.5
77.2
51.9

48.7

49.8
23.8
35.4

51.2
AlLS
20.9
18.4
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EvaluationSuggestions

/'y bL!l ¢Faia wSFTii-CodxtApilty2 [ a Qa

No!
VH-Single

A Visual Haystack: Low Correlation VH-Multi
A MM-NIAH: < 0.8
NIAH-Ret

NIAH-Count

NIAH-Reason
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EvaluationSuggestions

NIAH tasks are hard for current LVLMS!

VH-Multi
GPT-40- 65.0 63.3 61.0 50.7 701 2:::rmanp=0.68 701 2:::rmanp=0.79
Gemini-2.5-Pro 60 (522 601 (538
Qwen2.5-VL-7B- 54.8 53.7 54.0 55.2 54.8 522 522
Qwen2.5-VL-32B- 57.5 56.0 55.8 56.2 53.7 > e
Qwen2.5-VL-72B- 64.3 57.7 54.5 54.0 55.0 3;3 . 8;’3 .
Gemma3-4B- 52.7 59.0 52.8 56.5 52.7 lo. 1o/
Gemma3-12B- 56.3 51.3 52.5 51.0 53.2 ol ol& e
Gemma3-27B- 57.2 53.5 56.3 60.3 57.0 0 10 20 30 40 50 60 0 20 40 60 80
8'k 16I< 3?k 64k 12'8k MM-NIAH-Count MM-NIAH-Reason
Random guess yields 50% accuracy, Scores below 30 and 40, poor

highlighting its difficulty. separability between models

23
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EvaluationSuggestions

Correlatiors Across Categories are not strong,

consistently < 0.85 VRAG

We need comprehensive evaluation! niax

ICL

Longdocument VOA is a reliable proxyumm
for fast iteration.

DocVQA

© NS v \'e Q
& & ¥ & &



Error Analysis & Case Studies

MMLB-Doc (All)

Qwen2.5-VL-7B s Sl 358 17.1
o w/ OCR{ V8 36.9 34.8 25.3 21.1

o w/ LLM{ il GieE 36.8 24.6  26.9
Qwen2.5-VL-32B fEERUGEips s 31.9
o w/ OCR{Z/E 39.6 il 39.7 324

o w/ LLM{:v 40.6 08 36.8 33.7

Gemma3-27B 414 34.1 31.4 32.3 30.0

o w/ OCR {L:JEl 37.9 41.8 29.1 286

8k 16k 32k 64k 128k

MMLongBenckDoc

Text-Pure Cases
78.9 75.2 67.0 07 Bk

76.1 69.0 61.4 LIS A
65.6 80.8 54.5 56.9
85.4 77.6 | 60.6 [y I
78.7 79.9 745 83.8 64.3
84.0 78.0 78.0 84.8 78.9

-~ 51.8 46.0 49.1 457
77.5 63.7 61.5 65.6

8k 16k 32k 64k 128k

Vision-Needed Cases

6.6 36.4 ol i RS
19.6 199 13.3 10.3

27.9 255 9.9

14.7

41.2 47.8 41.6 37.3 34.3

- 28.2
- 26.3
- 30.3 24.6
-30.4 241

8k 16k

17.9
20.6

A UseOCRextractedtext insteadof PDAmagesw/ OCR)
A Useinstructionversionof Qwer2.5-7B and Qwer2.5-32B (w/ LLM text-

only models)

28.3
24.9
23.1
30.7

32k

18.0 194
13.2 15.2
24.1 23.6
11.1 16.7

64k 128k

A Categorizeexamplesaccordingto the answer sources text-pure and

visionneeded

25
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Error Analysis & Case Studies

MMLB-Doc (All) Text-Pure Cases Vision-Needed Cases

Qwen2.5-VL-7B s Sl 358 17.1 78.9 75.2 67.0 =07 BEEE 36.6 36.4 ol iyl BERS
o w/ OCR+:E7A 36.9 34.8 25.3 21.1 76.1 69.0 61.4 1) UG 19.6 19.9 13.3 10.3

o w/ LLM S ieEE 36.8  24.6 26.9 65.6 80.8 54.5 56.9 27.9 255 9.9 14.7
Qwen2.5-VL-32B FSEREERA il 31.9 85.4 77.6 60.6 =i/ Wl
ow/OCR+/5 396 ‘Ll 397 32.4 78.7 79.9 745 83.8 64.3 -28.2 17.9 28.3 18.0 19.4

o w/ LLM{ s 40.6 10 36.8 33.7 84.0 78.0 78.0 84.8 78.9 -26.3 20.6 24.9 13.2 15.2

Gemma3-27B{41.4 34.1 31.4 32.3 30.0 -~ 51.8 46.0 49.1 457 - 30.3 24.6 23.1 24.1 23.6
77.5 63.7 61.5 65.6

¢ w/ OCR+ “:isf 379 41.8 29.1 28.6 1304 24.1 30.7 11.1 16.7
8k 16k 32k 64k 128k 8k 16k 32k 64k 128k 8k 16k 32k 64k 128k

Findings:
A Noclearwinner betweenOCRextractedtext and PDAmages
A PDHmagedeadto higherscoresn visionneededcases
A OCRyieldsbetter performancein text-pure case OCRool >VLMOCR)

+ [ a@LR ablility in long context is a bottleneck!

26
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Error Analysis & Case Studies

VIQUAE
Visual RAG (InfoSeek) Qwen2.5-VL-7B- 54.8 52.3 45.8 34.6 22.5

A Replacehe imagewith entity name oWl :‘i‘:‘;

A Useinstruction version of Qwern2.5-7B qwen2.5.vL-328
and Qwer.5-32B (w/ LLM text-only o w/ name

models) o w/ LLM
Findings: cemmes e
A All modelsimproveswhen we directly 8k 16k 32k 64k 128k
provideentity name Crossmodal retrieval in
A Textonly modelsperform better long context is a bottleneck!

(from entity imageto its attribute)
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More Experiments & AnalysisraRN

A Performanceon shorterinput length hurts
A Only3Bmodelimprovesalot at 128K
A 32Band72Bonlyfluctuate

28
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