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AlbumBench Tasks

Discussion

< 1.9 trillion photos were taken worldwide in 2024 % Intent Selection:

Group
Clustering
(Visual Context)

Failure modes:

% Missing images and overlapping groups
> seen frequently on smaller and open-source
models
% Model gives empty answers
> Qwen-3-VL and Gemini-2.5-Pro
% Over-simplified categories and conceptually
overlapped categories
> Keye-VL-1.5 generates two groups:
“Wedding Scenes” and “Misc.” for a wedding
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Open-source vs. Closed-source:

% Qwen3-VL generally better among open-source models
% Gemini-2.5-Pro & GPT-5 each takes the lead on half the tasks

How well do VLMs understand the joint context of images?

% Finding, sorting, and curating photos from albums is tedious
% Can we automate this album organization process?

% No existing benchmarks/datasets address album organization

Album Organization

@ Factual A Intent B Preference

*Query: Capture the essence of traditional wedding customs and rituals for a cultural study paper
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All models struggle with understanding joint context of albums
% “Thinking” greatly improves performance on grouping tasks
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Do VLMs make good use of visual context?
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% Gemini-Caption-Baselines comparable to Gemini-2.5-Pro
% Group Labeling: language context >> visual context
% Visual information is underutilized

Correlation Coefficient

--0.25

-0.50

L Intent Selection (L) - ULl 0 0 -0.800 0.200 -
Video aesthetic R— m |
Frame/clip retrieval M (vaDB, VideoAesBench) % Intent Ratmg: O e | e | oxe [ oo Exa p CS
Temporal @ (Ad-hoc Video Search, K .
Vimeo Creative Commons) .;/\'/Ci’(fgom”hﬁg)r-"tandmg *Query: Gather photographs that depict joyful expressions and celebrations to create a wedding highlight video Lo . Igerie pleciion FSEOSES W Selection:
= \)é' \\0 \\(\ 'éo 'é(\ ‘— (',o é‘\) % [KeyeVL-1.5-8B - Batch] Selection Query 2: Collect images to educate students about the diverse corals. [InternVL3.5-38B - Batch] Selection Query 1: Documenting the scale of public participation in protests.
(} 600 2 &Q" &Qp e>?/ ée’ e\\‘\ Album: 31_24879135@N04 | 35 images mmm Selected (4 images) Album: 1_38290178@NO06 | 31 images mmm Selected (11 images)
—o— GPT-5 —e— InternVL3.5-38B —o— KeyeVL-1.5-8B ‘o\)Q \,Q\' K & 6&‘\ (\J’ Q&(" — .
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0 (CUFED) Album Organization e Open-source Instruct VLMs
o Event-coherent (AlbumBench)
& [ Photo/image aesthetic Keye-VL-1.5-8B 0.601 0.583 0.778 0.549 | 0.367 0.876 1.133 023 047 0371 0.31 0.199 037 0.286 0.305
= (AVA, TAD66K) Event recognition InternVL3.5-8B 0.416 0.636 0.374 0.296 | 0.355 0.904 1.173 0.24 0.481 0.377 0.338 | 0.205 0.404 0.307 0.327
h O (WIDER) Qwen3-VL-8B 0.591 0.538 0.804 0.577 04 0.816 1.08 0.205 0.505 0.401 0.272 | 0.222 0416 0.325 0.313
g Qwen3-VL-32B 0.682 0.621 0.868 0.647 046 0.718 0.984 0.424 0.635 0.537 0.483 | 0.376 0471 0.384 0.476
@) InternVL3.5-38B 0.629 0.609 0.769 0.586 | 0.402 0.797 1.044 0.426 0.625 0.524 0.487 | 0.347 0464 0.373 0.439
° . . Qwen3-VL-235B-A22B | 0.708 0.693 0.825 0.645 | 0.457 0.695 0.944 0.484 0.672 0.577 0.547 | 0.421 0.519 0.433 0.508
% Group Labeling:
Open-source Thinking VLMs
Image retrieval o Traditional VQA Multi-image VQA *Query: Event Phase. Available groups: [ Preparatlon” “Ceremony”]
Independent .(MS-COCO) ‘(MMMU, GQA) .(MiIeBench, MuirBench) - Keye-VL-1.5-8B 0.632 0.675 0.702 0.526 | 0.527 0.641 0.959 0.553 0.72 0.622 0.614 | 0.432 0.532 0.441 0.53
InternVL3.5-8B 0.576 0.74 0.553 0.453 | 0.483 0.688 0.983 0.585 0.744 0.655 0.649 | 0.423 0.534 0.446 0.533
Qwen3-VL-8B 0.607 0.753 0.586 0.489 | 0.534 0.637 0.955 0.606 0.737 0.648 0.659 | 0.482 0.572 0.492 0.575
Qwen3-VL-32B 0.677 0.741 0.716 0.587 | 0.547 0.622 00919 0.646 0.755 0.674 0.685 | 0.558 0.625 0.549 0.639 )
sroups InternVL3.5-38B 0.613 0.688 0.677 0.518 | 0.515 0.622 0.907 | 0.604 0.764 0.679 0.667 | 0.444 0.551 0.462 0.55 Ratlng: oamin25ra - Bach] Rt Quory 11w  elect mages tat shomce the st bdnt s waves ocrese 3 dramatc rave og sbout axirme wesher cndions.
_ £ Ceremony Qwen3-VL-235B-A22B | 0.646 0.755 0.637 0.54 0.516 0.639 0918 0.637 0.761 0.678 0.687 | 0.524 0.61 0.526 0.616 [GPT:5 - Batch] Rating Query 2: Gather inspiration images for a themed wedding cake d v
Few Medium Many =, Freparation o i e v
single or handful dozens, album-scale hundreds, video frames Closed-source Models (Thinking Minimized)
_ _ GPT-5 0.647 0.703 0.678 0.571 | 0.427 0.737 0.981 0.483 0.673 0.575 0.542 | 0.449 0.563 0.474 0.526
~ Joint visual context Gemini-2.5-Pro 0.697 0.718 0.762 0.626 | 0.549 0.578 0.851 0.6 0.76 0.671 0.653 | 0.513 0.593 0.51 0.581
(number of images needed to give the answer)
Closed-source Models (Full Thinking)
1 1 1 1 . GPT-5 0.653 0.734 0.656 0.566 | 0.566 0.587 0.879 0.661 0.799 0.72 0.698 | 0.529 0.609 0.529 0.603
What is unique about album organization: o o o
q g L X2 Group Clu Ste nng . Gemini-2.5-Pro 0.69 0.718 0.751 0.58 0.556 0.59 0.885 0.651 0.792 0.711 0.696 | 0.511 0.591 0.512 0.59
‘ L] L] ] - . .
¢ It is based on user intent; “Query: Location. Caption Baseline
> : . . Gemini-Caption-S 0.687 0.737 0.72 0.599 | 0.572 0.573 0.874 0.557 0.734 0.64 0.61 0.468 0.584 0.495 0.549
°e
) emini-Caption- X s : 0.65 ; k § : X : . ; . ; .
i It encompasses mUItlple taSkS Gemini-Caption-L 0.703 0.735 0.757 0.65 0.58 0.544 0.829 0.585 0.743 0.654 0.634 | 0.498 0.592 0.505 0.574
Y T 1 1 . Gemini-Caption-S-T 0.68 0.712 0.733 0.574 | 0.572 0.599 0.916 0.584 0.758 0.669 0.636 | 0.485 0.58 0.495 0.557
”oe P
¢ It 1S nOt Image retrleval’ USers IOOk baCk and forth tO Compare’ Gemini-Caption-L-T 0.695 0.722 0.759 0.594 | 0.586 0.568 0.875 0.642 0.786 0.703 0.685 | 0.524 0.611 0.531 0.597
. i s
% Itis not VQA, because the answers are not based on the facts about £ iosc voios Table 1. Task results when visual context is provided, meaning all images in the album were given to the VLM. Bold indicates the best
[ Outdoor Settings

performance in the given partition, and underline indicates the best performance overall. In the model names for the “Caption Baseline”

[ miscellaneous

the images but what the user intended,; ormance . ine Indi . . e r th
. ) i _ . i . i ] . ] partition, “S” means a short caption was provided, “L” means a long caption was provided, and “T”” means the thinking mode was used.
% its image distribution is different than single images or video Tntent Selection Tntent Rating Group Labeling GrOUplng
. . . ] Model F17 Prec.T Recallf mAPT | Acc. MAE| RMSE| | ARIT FI11 Jaccard{ NMIt Gamink.5Pr-Capio-Lon - Bt Grouping Query 3 Location sting itinthe o _ _
. [Qwen3-VL-235B-A22B-Thinking - Batch] Grouping Query 1: Type of Attire
fra meS [] h Ig h Iy related but VIS u al Iy d IStI n Ct Open-source Instruct VLMS Album: 0_65526335@N03ISQF:I;‘:?SMO meses .
‘ L] L] | L L]
o |t req uires contextual u nderstand i ng Of the ent| re |mage pool ; Keye-VL-1.5-8B 0.624 0.506 0.964 0.558 | 0.295 0.893 1.075 | 0.517 0.666 0.58 0.585
h k h d InternVL3.5-8B 0.653 0.552 0.939 0.587 0.331 0.848 1.055 0.531 0.675 0.59 0.588
(albu m) B e n C I I l a r I n g M et O S Qwen3-VL-8B 0.661 0.57 092 0.578 0.298 0.872 1.058 0.565 0.707 0.623 0.622
Qwen3-VL-32B 0.688 0.621 0.889 0.608 0.397 0.76 0.989 0.597 0.735 0.652 0.645
. ' ' Qwen3-VL-235B-A22B | 0.691 0.629 0.888 0.611 0.403 0.77 1.009 0.615 0.758 0.676 0.661
We CO ntrl b Ute Al b U m B en Ch: * Proprietary: @ _For each Conﬁg on the Ie_ft’ V_Ve * visual c_;ontext: gives models the Closed-source Models (Thinking Minimized)
> GPT-5 include Intstruct and Thinking actual images s 0em "5 a5 001 p pr—
o . 2 ] . >  Gemini-2.5-Pro variants &  lanauade context replace each GPT-5 .68 0.633 0849 0597 | 0.503 0. 915 | 0.613 0.748 0.666 0.65
< Built upon CUFED*~ (23 event types: personal event to holiday) #  Open-source: #  Rosultsin 20 model configurations it ehenl Captioﬁ Gemini-2.5-Pro 0678 0611 0.893 0592 | 0.517 0.669 0962 | 0.614 0.755 0.672 0.659
o . : . : : > InternVL-3.5 (8B, 38B : .
< 641 albums; 27,051 images; 5 annotations per image T CwenaL (65 528 355-A228) Capion Baseline
. \l o ’ ’ Gemini-Caption-S 0.673 0.612 0.863 0.58 0.485 0.714 1.01 0.55 0.725 0.633 0.596
< Train/test: 80/20 c:ptiofesﬁi;; ;_'5 (88) Gemini-Caption-L 0.676 0.626 0851 0.592 | 0.521 0.664 0.965 | 0.613 0.754 0.67 0.657
RN _ : . 4 / H >  Gemini-Caption-Short Table 2. Task results when language context is provided, meaning a caption was used to provide context for the album. Bold indicates
* HOld OUt for teStI ng ’ Casual—famlly —g a therlng and beaCh— trlp > Gemini-Caption-Long the best performance in the given partition, and underline indicates the best performance overall. In the model names for the “Caption
Baseline” partition, “S” means a short caption was provided, “L” means a long caption was provided.
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