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Quantized AR — Single Encoder
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*Representative Works: Chameleon, Emu3 -
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Quantized AR — Special Tokenizer

___________________________________________________________

O

Vision

Loss
4
Vision

Residual
Quantizer 0 -00 \Dec\oderl

Discrete Visual Tokens

BEAB R ARAER FE A [ TR IH R Token b %, SHETHBEXN [y A

:Jil %D {% % {% E g ! Eﬁ &[:fi g *S_L E'T%— /%\ Thisﬁs a;r il ;1 :.e;\ v
*Representative Works: VILA-U, UniTok, TokenFlow, MUSE-VL o acute ca 8 ol & Tranatle wlas

*Pipeline:
« BEBREE: BEREBE—MEUORITHY. UBES T W EIMEBEEMR KA AT FM 5 Tokentk 28" (Z1VILA-UFIUniTok
® UNIT-like Tokenizer) | Sy s ZMEHYMBALE (Tokenflow) %, 4 HFH Token, MUSE-VLAEHHHEX
R HFHIE
* Tokenft SElG: X LE4FTRIM 5 Token 5 X AR Token—iec fy A E|LLM FH
« BEVELER: LLM#TEEEFUN, 4 B SRR 5 Token
o BRMERE: £ IR e Tokenim 1 5i X 1)l 2k B fRAD SS 1 THRAD
*Strengths:
- T BAETYEHSREXEBRNEEGEZAT, ReXAK-BHRYFTMEE M
- SN RBEEFEENEERIMNIAM T Token, THEELIEIE X EHON S ERT
« ZHNE: BRI ZNENERBRIFE ZIFEENSETSER
*Weakness:
*  Token{k 3% E Z=1%: 457k tokenizerfIR TN T REENE Z, FEL AR KR EFIRE
o IFEFSE: 555k tokenizerh A G K ERTTE F 55 o) &
 ERE: RANURERRE T RN TARER M, M DUAZY SURE AISOTAK Y



External Diffuser
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Integrated Transformer — Dense B T
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Integrated Transformer — MoT

Next Token Prediction Velocity Prediction

Multi-modal Self Attention
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BAGEL — Model

Image Generation

Image Editing

Free-form Manipulation

C¢) GitHub

~ replace ~ style transfer

HuggingFace

) free-form

N

A

Generation & Editing w/ Thinking

Navigation

Paper

A car made of small cars.

The model should generate an image where
numerous small cars are combined to form the shape
and structure of a larger car.

The refined prompt is: A highly detailed and creative
image showcasing a large car composed entirely of
numerous small cars, meticulously arranged to

replicate the shape and structure of a full-sized vehicle.

The small cars are tightly interlocked, creating a
seamless and realistic
exterior with accurate

He is surrounded by
the national flower
of the country that
invented sushi.

The user wants to replace the statue's
surroundings with a scene full of cherry
blossoms, while keeping the main body of the
statue unchanged. First, I have to make sure
the details of the statue, such as muscle lines,
facial expressions, and

clothing folds, remain

proportions and clear and complete. Next, *
details. The setting is cherry blossom elements
neutral and clean, need to be added around #
with soft, diffused the statue to make it
lighting to emphasize conform to the setting of |
the intricacy of the ‘the national flower of
composition without the country that mvented
any distractions... sushi'. The cherry
blossoms...
move forward move left move forward

&4 Showcase

oQ Share

Rotation

Could you display the
sculpture that takes after
this design?

The question_image shows a design of an octopus
created by a child named Blake W. Torney, aged 10, titled
"The Octopus.” The description mentions that the sculpture
was made in 2008 by Dante Marioni, an American glass
artist born in 1964, using blown and hot- sculpted glass with
applied bits. The sculpture is part...
The question_text asks to display the
sculpture that takes after this design. 0
Based on the description, the final
answer image should feature the
actual glass sculpture created by
Dante Marioni, which reflects the
design of the child's drawing. The
sculpture should have a green body
with red tentacles, similar to the
child's depiction...

left 30°




BAGEL — Model

Image/Multi-image/Video Clip
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Figure 3 Loss curves of various designs. CE loss and MSE loss are computed on multimodal understanding and
generation tasks, respectively. Ablation experiments are carried out on a 1.5B LLM. The sampling ratio for generation
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BAGEL — Data

Dnta Example: Data Example:

«{ Raw Videos

[Orig. Text] Tips to Take Care of Your Car

"_‘ ) OmniCorpus

To
'

Data Source # Data (M)  # Tokens (T) T _

Text Data 400 0.4 Preprocessing %E:'E%?Fé‘h%ﬂi . = Giinad on seletion esuls
Image-Text-Pair Understanding Data 500 0.5 '”‘“‘*“”‘“

Image-Text-Pair Generation Data 1600 2.6 (LLM)f..,ewmm oot
Interleaved Understanding Data 100 0.5 lfﬂgd;m e — e W
Interleaved Generation Data: Video 45 0.7 Citlag -~ T w I~
Interleaved Generation Data: Web 20 0.4 o G { € iz ]—<° fmmWebs) e

(a) Data pipeline for interleaved data from videos. (b) Data pipeline for interleaved data from webs.

TIR- XA BRI : REQFHE (40 YouTube HEMIM. BHERR) + FHREIESE Koala36M (X EHR) .
MVImgNet2.0 (Z W AYEETE)

"W - XA EMIE: KREOmniCorpus MITEIES (RHAE. BH. RITXE) + EMUEELIES (41 OmniBdit, UltraEdit)
ARARPIRRMGE: BEXAER. BREGRREMNEERE EHTRVIM/LLMENZEERTRE
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Figure 5 Loss curves of different data ratios. Ablation experiments are carried out on a 1.5B LLM. "1glu" means Figure 6 Loss curves of different learning rates. Ablation experiments are carried out on a 1.5B LLM. The

that the sampling ratio for generation and understanding data is set at 1:1. sampling ratio for generation and understanding data is set at 1:1.



BAGEL — Training

Alignment PT CT SFT
Hyperparameters
Learning rate 1x1073 1.0x107* 1.0x107* 25x107°
LR scheduler Cosine Constant Constant Constant
Weight decay 0.0 0.0 0.0 0.0
Gradient norm clip 1.0 1.0 1.0 1.0

Optimizer

AdamW (81 = 0.9, B2 = 0.95, e = 1.0 x 107 '°)

Loss weight (CE : MSE) - 0.25:1 025:1 0.25:1
Warm-up steps 250 2500 2500 500
Training steps 5K 200K 100k 15K
EMA ratio - 0.9999 0.9999 0.995
Sequence length per rank (min, max) (32K, 36K) (32K, 36K) (40K, 45K) (40K, 45K)
# Training seen tokens 4.9B 2.5T 2.6T 72.7B
Max context window 16K 16k 40k 40k
Gen resolution (min short side, max long side) - (256, 512) (512, 1024) (512, 1024)
Und resolution (min short side, max long side) | (378, 378) (224, 980) (378, 980) (378, 980)
Diffusion timestep shift - 1.0 4.0 4.0
Data sampling ratio

Text 0.0 0.05 0.05 0.05
Image-Text pair (T2I) 0.0 0.6 0.4 0.3
Image-Text pair (I12T) 1.0 0.1 0.1 0.05
Interleaved understanding 0.0 0.1 0.15 0.2
Interleaved generation: video 0.0 0.1 0.15 0.2
Interleaved generation: web 0.0 0.05 0.15 0.2

Table 3 Training recipe of BAGEL. Multimodal interleaved data is highlight in gray .



BAGEL — Emerging

Understanding Generation
54 75
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51 60-
9 g : !
<] o 45 —————0 == — e — -9
%} %} L
»n 48 ] /
30
: : A 85% score
as | 4 0.18T A 85% score 15- —e— + Rewritter
—e— Original J —e-- Original
2 ! ! ! T T 0- 5 | | T T
oT 1T 2T 3T aT 5T oT 1T 2T 3T aT 5T
Train Tokens Train Tokens
(a) Average score on Image Understanding tasks. (b) GenEval score on Image Generation task.
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(c) GEdit Overall Score on classical Image Editing task. (d) IntelligentBench Score on Intelligent Editing task.



BAGEL — Emerging

Prompts

Helllo

A clear image of a blackboard with a clean, dark green
surface and the word 'Hello BAGEL' written precisely and BAG L
legibly in the center with bold, white chalk letters.

Portrait photo portrait of an Asian woman with long dark hair
wearing a colorful headscarf tied around her forehead, seated
against a dimly lit backdrop casting dramatic shadows across
her face from window blinds or slatted light source behind her
left shoulder. She wears off-the-shoulder white blouse and
gazes intently towards camera creating strong eye contact.
The lighting is high contrast highlighting facial features while
leaving parts shadowed adding depth and moodiness.
Photorealistic quality captures fine textures like fabric folds
and skin tones vivid yet natural color palette emphasizes
warm earthy hues contrasting deep shadows.

Prompts Input

Replace the eagle with a
parrot.

Change the background to a
spring park while keeping
the person unchanged.

Transform the donut’s
material into aluminum foil.

Questions

Could you display what
this knitting project
looks like completed?

What is the appearance
of the location under
night lighting?

Can you share an image
of this character looking
surprised?

Could you put some
toppings on these
cupcakes for me?

Could you display the
rear of this gown?

Could you display the
smoothie once it's
blended?

‘What method helps in
adding this batter to
donut molds?




BAGEL — Benchmark

Type Model # LLM Params MME-P{ MME-S1 MMBencht MMMU1 MM-Vet{ MathVistat MMVP1}
InternVL2 [13] 1.8B 1440 1877 73.2 34.3 44.6 46.4 35.3
InternVL2.5 [12] 1.8B - 2138 74.7 43.6 60.8 51.3 -
Qwen2-VL[76] 1.5B - 1872 74.9 41.1 49.5 43.0 -
Qwen2.5-VL[4] 3B - 2157 79.1 53.1 61.8 62.3 -

> BLIP-3 [89] 4B - - 76.8 41.1 - 39.6 -
§ LLava-OV [37] 7B 1580 - 80.8 48.8 57.5 63.2 -
o  [InternVL2 [13] 7B 1648 2210 81.7 49.3 54.2 58.3 51.3
& InternVL2.5 [12] 7B - 2344 84.6 56.0 62.8 64.4 -
Qwen2-VL [76] 7B - 2327 83.0 54.1 62.0 58.2 -
Qwen2.5-VL[4] 7B - 2347 83.5 58.6 67.1 68.2 -
Emu3-Chat** [78] 8B 1244 - 58.5 31.6 37.2 - 36.6
Kimi-VL [70] 2.8B/16B - - - 57.0 66.7 68.7 -
DeepSeek-VL2 [85] 4.1B/28B - - - 51.1 60.0 62.8 -
Show-o512 [87] 1.3B 1097 - - 26.7 - - -
Janus [82] 1.5B 1338 - 69.4 30.5 34.3 - -
Janus-Pro [11] 1.5B 1444 - 75.5 36.3 39.8 - -
BAGEL 1.5B MoT 1610 2183 79.2 43.2 48.2 63.4 54.7
ILLUME [75] 7B 1445 - 75.1 38.2 37.0 - -
VILA-U3Z, [84] 7B 1336 - 66.6 32.2 27.7 - 22.0
T  Chameleon** [69] 7B - - 35.7 28.4 8.3 - 0.0
% Janus-Pro [11] 7B 1567 - 79.2 41.0 50.0 - -
S MetaQuery-XLT [56] 7B 1685 - 83.5 58.6 66.6 - -
LlamaFusion™™ [65] 8B 1604 - 72.1 41.7 - - -
MetaMorph [72] 8B - - 75.2 41.8 - - 48.3
SEED-X [23] 13B 1457 - 70.1 35.6 43.0 - -
TokenFlow-XL [58] 13B 1546 - 68.9 38.7 40.7 - -
MUSE-VL [88] 32B - - 81.8 50.1 - 55.9 -
BAGEL 7B MoT 1687 2388 85.0 55.3 67.2 73.1 69.3

Table 4 Comparison with state-of-the-arts on viusal understanding benchmarks. MME-S refers to the
summarization of MME-P and MME-C. For MoE models, we report their activate params / total params. ft:
MetaQuery [56] adopts pre-trained model from Qwen2.5-VL [4] and freezes it during training. #*: Partial results are
from by MetaMorph [72] or MetaQuery [56].
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Type Model Single Obj. Two Obj. Counting Colors Position Color Attri. Overallt
PixArt-a [9] 0.98 0.50 0.44 0.80 0.08 0.07 0.48
SDv2.1 [60] 0.98 0.51 0.44 0.85 0.07 0.17 0.50

< DALL-E 2 [59] 0.94 0.66 0.49 0.77 0.10 0.19 0.52
©  Emu3-Gen [78] 0.98 0.71 0.34 0.81 0.17 0.21 0.54
§  SDXL [57] 0.98 0.74 0.39 0.85 0.15 0.23 0.55
»  DALL-E 3 [5] 0.96 0.87 0.47 0.83 0.43 0.45 0.67
SD3-Medium [19] 0.99 0.94 0.72 0.89 0.33 0.60 0.74
FLUX.1-dev' [35] 0.98 0.93 0.75 0.93 0.68 0.65 0.82
Chameleon [69] - - - - - - 0.39
LWM [41] 0.93 0.41 0.46 0.79 0.09 0.15 0.47
SEED-X (23] 0.97 0.58 0.26 0.80 0.19 0.14 0.49
TokenFlow-XL [58] 0.95 0.60 0.41 0.81 0.16 0.24 0.55
ILLUME [75] 0.99 0.86 0.45 0.71 0.39 0.28 0.61
T  Janus [82] 0.97 0.68 0.30 0.84 0.46 0.42 0.61
¥ Transfusion [101] . . . . . s 0.63
S Emu3-Gen'[78] 0.99 0.81 0.42 0.80 0.49 0.45 0.66
Show-o [87] 0.98 0.80 0.66 0.84 0.31 0.50 0.68
Janus-Pro-7B [11] 0.99 0.89 0.59 0.90 0.79 0.66 0.80
MetaQuery-XLT [56] - - : c - - 0.80
BAGEL 0.99 0.94 0.81 0.88 0.64 0.63 0.82
BAGEL' 0.98 0.95 0.84 0.95 0.78 0.77 0.88

Table 5 Evaluation of text-to-image generation ability on GenEval benchmark. ‘Gen. Only’ stands for an image
generation model, and ‘Unified’ denotes a model that has both understanding and generation capabilities. T refer to

the methods using LLM rewriter.

Type Model Cultural Time Space Biology Physics Chemistry Overallt
= SDv1.5 [60] 0.34 0.35 0.32 0.28 0.29 0.21 0.32
B SDXL [57] 0.43 0.48 0.47 0.44 0.45 0.27 0.43
S SD3.5-large [19] 0.44 0.50 0.58 0.44 0.52 0.31 0.46
8 PixArt-Alpha [9] 0.45 0.50 0.48 0.49 0.56 0.34 0.47
3 playground-v2.5 [38] 0.49 0.58 0.55 0.43 0.48 0.33 0.49

FLUX.1-dev [35] 0.48 0.58 0.62 0.42 0.51 0.35 0.50
Janus [82] 0.16 0.26 0.35 0.28 0.30 0.14 0.23
VILA-U [84] 0.26 0.33 0.37 0.35 0.39 0.23 0.31
.- Show-0-512 [87] 0.28 0.40 0.48 0.30 0.46 0.30 0.35
3 Janus-Pro-7B [11] 0.30 0.37 0.49 0.36 0.42 0.26 0.35
E‘ Emu3 [78] 0.34 0.45 0.48 0.41 0.45 0.27 0.39
<) MetaQuery-XL [56] 0.56 0.55 0.62 0.49 0.63 0.41 0.55
GPT-4o%* 0.81 0.71 0.89 0.83 0.79 0.74 0.80
BAGEL 0.44 0.55 0.68 0.44 0.60 0.39 0.52
BAGEL w/ Self-CoT 0.76 0.69 0.75 0.65 0.75 0.58 0.70

Table 6 Comparison of world knowledge reasoning on WISE. WISE examines the complex semantic understanding
and world knowledge for T2I generation. ‘Gen. Only’ stands for an image generation model, and ‘Unified’ denotes a

model that has both understanding and generation capabilities. **: Results of GPT-40 are tested by [90].

Prompts BAGEL Janus-Pro

Book cover, A surreal double
exposure portrait that blends a

woman’s face with a beautiful

scascape. The overall mood is

dreamy and mystical, with rich
colors and intricate details.

1:1

A movie poster for a film titled
"CONDUCTOR" The poster
features a person in a dark suit,
holding a conductor's baton, with
their left hand raised in a gesture
that suggests they are leading or .
guiding. The background is dark & 6 “
and somewhat abstract, with a hint N e 1
of a stage or performance setting. 4
The title "CONDUCTOR" is
prominently displayed at the top in
bold, white capital letters. Below
the title, the subtitle "Music for the
body" is written in a smaller, white
font. The overall design is sleck and
professional, with a focus on the
conductor's role and the theme of
music and performance

4:3

CONDUCTOR

Music for the body

Photorealistic closeup image of

two pirate ships battling each other

as they sail inside a cup of coffee.
1:1

AR, BHIFERHE, %
W, BRR, HERS RS
R, —FUNBRAE— R G
NALE, AR BT B
M¥BHER, KLU H—
TR N T, IR
PR, HORAEBLR K
S, AR, WNEE,
3D,
9:16

A female cosplayer portraying an
ethercal fairy or clf, wearing a
flowing dress made of delicate
fabrics in soft, mystical colors like
emerald green and silver. She has
pointed cars, a gentle, enchanting
expression, and her outfit is
adomed with sparkling jewels and
intricate patterns. The background
is a magical forest with glowing
plants, mystical creatures, and a
serene atmosphere.

1:1

On Mars, a rugged landscape of
reddish-brown soil and jagged
rocks stretches under a pale pink
sky. A towering volcano looms in
the distance, its peak shrouded in
a faint plume of smoke. Nearby, a
deep canyon with intricate,
erosion-carved walls cuts through
the terrain. A small robotic rover
moves slowly across the surface,
leaving faint tracks in the fine
Martian dust. The scene captures
the stark beauty and otherworldly
atmosphere of the Red Planet.
1:1

SD3-medium

CONDCTOR
ER
'Q

>

MUSIC for the BONDY

GPT-40
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Make her a Jellycat

plush toy.
Type Model | GEdit-Bench-EN (Full set)+ | GEdit-Bench-CN (Full set)+
| G-SC G-PQ G-O | G-SC G-PQ G-O
Privafe Gemini 2.0 [24] 6.73 6.61 6.32 5.43 6.78 5.36 -
GPT-4o [54] 785  7.62 7.53 7.67 156 7.30 Gy il
Instruct-Pix2Pix [6] 3.58 5.49 3.68 - - -
MagicBrush [97] 4.68 5.66 4.52 - - -
Oer AnyEdit [93] 3.18 5.82 3.21 - . =
PEN-SOUTCE  OmniGen [86] 5.96 5.89 5.06 . = . ,
Step1X-Edit [42] 7.09 6.76 6.70 7.20 6.87 6.86 oo i e
BAGEL 7.36 6.83 6.52 7.34 6.85 6.50

Table 7 Comparison on GEdit-Bench. All metrics are reported as higher-is-better (1). G_SC, G_PQ, and G_O s
refer to the metrics evaluated by GPT-4.1. colorful one. Give him a

clown nose and change
the text to English "Will T

Lose'.
Type Model Scoret
. GPT-4o%x [54] 78.9 .
Private Gemini 2.0%* [24] 57.6 S::turge l::h'LtJm:ly e
Step1X-Edit [42] 14.9
Rpemadias  BEQEL 44.9 sl ki)
BAGEL w/ Self-CoT 55.3 this photo of a handsome
man, boldly restoring his
muscular physique and
= = o o . oy . . Suass, dashing posture, with
Table 8 Comparison on IntelligentBench. IntelligentBench examines complex reasoning ability in an image-editing gemﬂsi:wc“f;gm
. amic strength. Place
context. **: Results are reported only on the subset of cases answered (some responses were rejected). GPT-4o e cton figmo ons

wooden table.

answered 318 of 350 questions, while Gemini 2.0 answered 349 questions.

He squatted down and
touched a dog's head.

He took a selfie on the top
of Mount Fuji.

She is reading a book in
the library. The cover of
the book is 'How to use
BAGEL'.
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Questions

Could you provide an
image of this car's
interior?

Are there phone cases
available that match the
shirt designs? Could you
display some?

Could you provide a
visual of the necklace
being worn?

Could I see a real-life
example of this corner
shelf concept?

How do the cookies
appear after decoration?

Describe the image in the
top middle.

Could you display the
inside of this workshop?

Can you show me the
engine of this car?

Could you display how
this fabric appears
unrolled?

Prompts

Results w/ Thinking

A car made of small cars.

<think> The model should generate an image where numerous small cars are
combined to form the shape and structure of a larger car.

The refined prompt is: A highly detailed and creative image showcasing a large c:
composed entirely of numerous small cars, meticulously arranged to replicate the
shape and structure of a full-sized vehicle. The small cars are tightly interlocked,
creating a seamless and realistic exterior with accurate proportions and details. The
setting is neutral and clean, with soft, diffused lighting to emphasize the intricacy of
the compoiion without any distractions. The image captures the concept in a
photor . with a focus on precision and craftsmanship, highlighting the
innovative use of scale and form. </thinlc>

A cat is twice as large as the
dog next to it.

<think> The model should generate an image where the cat appears significantly
larger than the dog to emphasize the difference in size.

“The refined prompt is: A highly detailed and realistic image of a large, majestic cat
standing next to a smaller dog, with the cat's size being visually emphasized by its
towering presence compared to the dog. The cat should have sleek fur, vibrant
colors, and a confident, regal posture, while the dog appears smaller, with a friendly
and slightly curious expression. The setting is an outdoor environment with soft
natural lighting, warm tones, and 2 gentle atmosphere. The perspective is slightly
low-angle, capturing the contrast in size between the two animals in a visually
striking composition, with sharp focus on the cat and a suble depth of field for the
background. </thinkc>

A man is standing beside a

female brown bear and its cub.

Generate an image to show
‘what will likely happen.

<think> The model should generate an image of a man in close proximity to the
female brown bear and its cub, potentially showing a tense interaction or cautious
behavior from the man, as bears are generally protective of their cubs
The refined prompt is: A man stands close to a female brown bear and its cub,
depiced n a fense yet mlunl interaction with me mr appeaing procctiveand he
The s m the man,
‘who exhibits concern or wariness, s posture A-ghny huncM and alert, The setting
is a rugged, forested area with dense greenery and earthy tones, illuminated by soft,
natural light filtering through the trees. The mood is tense yet realistic, emphasizing
the raw connection between humans and wildlife, with detailed textures on the
bear’s fur, the man’s clothing, and the surrounding foliage. Ultra-realistic, with a
focus on lifelike anatomy and environment, capturing the emotional and
environmental dynamics. </think>

A PR — IR LK R S A

B (LR, KE. #) |

AT AR R AR

Questions

<think> 1%, A/ BE-WLKRSMDTE (8. KB, W) B
. 3&7 E = AMT R MBS0 A K R AT i

TR A R L E A S E MR ﬁﬁk- R T
« KIEFil ’N

mmmﬁmm«mm ﬁ
n{llmkdviﬂtt‘ﬂ*m#ﬂi*ﬂﬁ it
b [, ?f‘ﬂﬂ‘*’n‘?HHCWWWVH/’J:V&E&*%&
'P (tx:{flﬁi:‘-*l‘l;!%}(ﬂ HE *%NJ&#%#HH@B‘J}J*I
VLA, B, AL Aa&kﬂld@ﬂuﬂ!;\% BT
EL WWMR- k‘?ﬂl@iﬁ ALV EMAKR (B, ) ﬁ, LM'A‘.
FELHE ﬁg%&ﬂ.éﬂﬂmﬁi EAMEAT LSRR R A
EIK!FWE )Lﬁih’M!TﬁiNT W&TQHNHEW!&VL
S, A R LA .7k§EN1:;mNUU§$‘H%Aﬂ g3
19:8[ AT LR ) O 0 U SRR A, S AR AR AT B A T
LBEs, BEd PR R %R K R S WURAT B R A 1B, BEORS
rmmxm SUSEPRIRIL T AT AR . </think>

(a) Thinking Helps Generation: Text-to-Image Generation Cases

Results w/ Thinking

Could you
transfer the bag
from the truck
to the SUV?

<think> The question involves transferring a bag from a truck to an
SUV. The question image shows a truck bed with a large, olive-green
bag labeled " keeping calves bags cool with advanced cooling " The
bag appears to be designed for storage or transpor, likely for items that
require temperature control. The question text asks for the bag to be
moved to an SUV, suggesting the user wants to visualize the bag in a
different context or vehicle. To address this, I would consider the size
and shape of the bag, ensuring it fits well in the SUV's cargo area. The
SUV in the answer image appears to be a larger vehicle with a spacious
cargo area, which should accommodate the bag comfortably. The image
would likely depict the bag placed neatly inside the SUV, possibly on
the floor or secured in a way that prevents it from shifting during
transport. In forming the answer text, | would confirm the transfer and
describe the bag's placement in the SUV. The answer image would
show the SUV's interior, with the bag visible and properly situated,
emphasizing its functionality and wtility. This approach ensures the
user's request is met clearly and visually. </think>

Could you show
me the cabinet
with its drawers
open so I can
see inside?

<think> The question text asks for a visualization of the cabinet with
its drawers open, allowing the interior to be visible. The question image
shows a closed three-drawer cabinet with omate handles and a metallic
finish, placed on a wooden floor. The user likely wants to assess the
cabinet's storage capacity or the design of its interior. To address this, I
would ensure the answer image depicts the cabinet with all three
drawers pulled out, revealing their interiors. The drawers should be
open at a standard angle, showing the inside surfaces, which might
include lining, compartments, or empty space. The lighting should
remain consistent with the original image to maintain continuity, and
the cabinet should remain in the same position for clarity. The answer
text would confirm that the cabinet is now displayed with its drawers
open, fulfilling the user’s request for a visual inspection of the inside.
‘This approach ensures the user can evaluate the cabinet's functionality
and design. </think>

Could you
illustrate how to
adorn this shelf
with decorative
pieces?

<think> The question involves removing the tape from the surface of a
guitar body that is in the process of being crafted or repaired. The
question image shows a guitar body with yellow masking tape applied
along the edges, likely to protect the wood during a specific process,
such as sanding or painting. The user is asking for the tape to be
removed, implying they want to see the surface undemeath. To address
this, I would focus on ensuring the tape is completely peeled off,
revealing the smooth, unobstructed surface of the guitar body. The final
image would need to display the guitar body without any tape residue,
highlighting its natural wood grain and finish. The workspace in the
background, including tools and materials, should remain consistent to
‘maintain context. When describing the answer image, | would note the
absence of tape, the clean and polished surface of the guitar body, and
any visible signs of craftsmanship, such as the wood grain pattern and
the smooth curves of the body. This would fulfll the users request for
a clear view of the guitar body without the tape. </think>

(b) Thinking Helps Generation: Image Editing Cases
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Multi-Image Generation

A white and orange tabby cat is seen darting through a dense garden, as if chasing something. Its eyes are wide and happy as it jogs forward, scanning the branches, flowers,
and leaves as it walks. The path is narrow as it makes its way between all the plants. the scene is captured from a ground-level angle, following the cat closely, giving a low
and intimate perspective. The image is cinematic with warm tones and a grainy texture. The scattered daylight between the leaves and plants above creates a warm contrast,
accentuating the cat’s orange fur. The shot is clear and sharp, with a shallow depth of field.

3D animation of a small, round, fluffy creature with big, expressive eyes explores a vibrant, enchanted forest. The creature, a whimsical blend of a rabbit and a squirrel, has
soft blue fur and a bushy, striped tail. It hops along a sparkling stream, its eyes wide with wonder. The forest is alive with magical elements: flowers that glow and change

colors, trees with leaves in shades of purple and silver, and small floating lights that resemble fireflies. The creature stops to interact playfully with a group of tiny, fairy-like
beings dancing around a mushroom ring. The creature looks up in awe at a large, glowing tree that seems to be the heart of the forest.

Prompts

A young woman with long, flowing hair, wearing a vintage
sundress, standing in a field of wildflowers. She has a gentle smile,
and the sunlight creates a soft, ethereal glow around her. The
image is styled in a watercolor painting format, with delicate
brushstrokes and pastel colors.

A wooden desk by the window. Its surface is smooth, with a stack
of books on one side and a lamp with a soft - glowing bulb on the
other. Beside the lamp, there's a half - filled coffee mug and a pen.
A small potted plant adds a bit of greenery.

The image is a book cover. It features a woman standing in an
urban setting, likely in London, given the theme of the book. The
woman is wearing a red top and a green skirt, and she is holding a
pink sk ing bag, ing a relatable, modern-day scenario. In
the background, there are other people, including children, which
adds to the everyday city life theme. The title of the book, "Made
in London," is prominently displayed in a large, elegant, cursive
font. The author's name, "CLARE LYDON," is placed above the
title. The overall design is vibrant and eye-catching, with a mix of
warm and cool tones to create a sense of contrast and appeal.

The image is a book cover. It features a woman standing in an
urban setting, likely in London, given the theme of the book. The
woman is wearing a red top and a green skirt, and she is holding a
pink st ing bag, ing a relatable, modern-day scenario. In
the background, there are other people, including children, which
adds to the everyday city life theme. The title of the book, "Made
in London," is prominently displayed in a large, elegant, cursive
font. The author's name, "CLARE LYDON," is placed above the
title. The overall design is vibrant and eye-catching, with a mix of
warm and cool tones to create a sense of contrast and appeal.

The image shows a compact electronic module with multiple wired
connections attached via white connectors. The colored wires (red,
black, yellow, and others) indicate power, signal, or data
transmission. A metallic shield covers a key component, likely for
RF or EMI protection. The board features multiple ports, allowing
extensive wired interfacing. Two small push buttons and surface-
mount components are visible. The design suggests it is a wired
communication or control module, possibly for IoT, telemetry, or
embedded systems, relying on physical connections for data and
power transmission.

Questions Input

Could a heart-shaped crystal be
incorporated into this bracelet
design?

Could you provide a picture of
these shoes being worn?

BAGEL-1.5B BAGEL-7B

Could you show me this cat
sitting upright?
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Prompts

— ARSI, BENTE Einsiin) DG XRBH

PO, EARTORNE T8, RERERAZ, BT
ERREROBNE, BMIATHGR, B0 RERTIE,
Hh—NOERE, BRIBEEADIE. WIHRSAENRK
WEHAD, DRSS, EHRE0REBNTRBET R, &
A—HREBNES, (16:9]

A young Monkey D. Luffy, the main character from One Piece,
standing on the deck of the Thousand Sunny. He has a determined
expression with his straw hat tilted slightly to one side. Luffy is
‘wearing his iconic red vest, blue shorts, and straw hat. His arms are
crossed, and he looks out over the ocean with a sense of adventure.
The background shows the Thousand Sunny ship with its crew
‘members in the background, including Zoro, Nami, and Usopp. The
sea is calm, with a clear bluc sky and a few seagulls flying overhead.
The overall style is vibrant and dynamic, capturing the adventurous
spirit of the series. [1:1]

A dog looking into a puddlc of water on a street, but its reflection is
awolf. [4:3]

A captivating and vibrant image, 3D render, featuring seven colorful,
omate felt mugs, each adomed with a heart and displaying bold text
“lunar”, “rainbow”, “miracle”,

ar”, “dawn’”. These lively mugs are filled
with whimsical felt smoke, and they elegantly float in a dreamy,
enchanting atmosphere. The diverse array of floating flowers adds
depth and dimension to the scene, while the soft baby bluc
background harmoniously complements the design. fashion,
illustration, typography, 3d render, painting. [1: 1)

Two girls arc playing badminton. One of them leaps high, ready to
hit the shuttlecock. [4:3]

—HMBHER, FREROKAMOITAPPT, T KRB SE

REm". B, DEBHR, BOHAEN. TU, L%, 01T
nmﬁwmngmmxwa RRBEMOETER, KAXHET
%, BEARAE, HPEASIRENE, RTAXEEZERGE,
Eﬂ]gsﬁ PIEKR (IBKR) | 5Gﬁ’%§=ﬂﬂ1§z HER, SR
ﬁﬁ/ E‘J#’X&‘Eﬁﬁ}ﬁﬂgﬁﬂi mgm@ BRI T
EER: o ﬁmm‘ A
% ﬁiﬂuﬁmﬁ& ﬁ‘:*iﬂﬁ?ﬁ‘l}lfﬁ;ﬁlﬁ 18 # S,
AT AR— R EIREE (mﬁﬂkﬁﬁ%klﬂ) BRAR
ERNEEE, SARRKE, BABNL, HHEEE, BXF
. OTARARERNE, FEBERWESE. [4:3]

Prompts Input

A seagull is standing on the back
of the cagle with its wings open.

BAGEL

FREE SRS

FAHRSWHER

Gemini 2.0

Swap the position of the blue
bottle and the red bottle.

Deblur the image.

Change to 3D animated style.

123 120
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(c) Style Reference

(f) AuraFace Similarity

Figure 9: Image-to-image evaluation on KontextBench. We show evaluation results across six
in-context image generation tasks. FLUX.I Kontext [pro] consistently ranks among the top performers
across all tasks, achieving the highest scores in Text Editing and Character Preservation.
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Table 2: Performance of different models across different reasoning dimensions and metrics, including
Visual Consistency (VC), Visual Quality (VQ), Instruction Following (IF), and Knowledge Plausibility
(KP). Scores marked with * indicate models unable to handle multi-image input tasks, with the
corresponding task scores set to 0. The performance of open-source and closed-source models is
separately marked with the best performance in bold, and the second best underlined.

Reasoning

Closed-Source Models

Open-Source Models

Dimension Metric GPT-40 Gemini 2.0 Doubao | OmniGen Emu2 BAGEL BAGEL-Think SteplX-Edit AnyEdit MagicBrush InsPix2Pix

vC 74.50 69.50 66.75 35.75 47.75 66.75 74.75 63.00 54.75 53.50 17.50

Attribute vQ 94.75 81.75 89.00 49.50 75.25 67.00 75.00 70.25 67.50 76.25 55.50
Perception IF 80.25 47.75 57.00 28.50 31.50 40.50 49.50 33.25 20.75 32.00 18.00

° Avg 83.17 66.33 70.92 37.92 51.50 58.08 66.42 55.50 47.67 53.92 30.33
< vC 69.50 60.50 67.50 24.00 41.50 53.50 71.25 64.25 55.75 38.00 13.25
é Spatial vQ 94.50 83.25 89.00 50.00 7175 71.25 81.25 83.00 72.00 69.25 40.25
§ Perception IF 73.25 46.25 21.00 10.75 18.25 38.75 44.75 8.00 .75 11.50 10.50
'§ Avg 79.08 63.33 59.17 28.25 48.83 54.50 67.75 51.75 45.17 39.58 21.33
§ vC 54.00 54.50 26.75 19.25 12.50 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
= Temporal vQ 86.25 75.00 71.50 26.25 37.50 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
Prediction IF 64.50 62.25 17.50 20.00 16.50 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*

Avg 68.25 63.92 40.58 21.83 22.17 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*

Average - 79.80 65.26 63.30 33.11 45.40 47.71 55.77 45.52 39.26 41.84 23.33

vC 83.00 77.00 72.00 37.25 3275 7575 76.50 63.25 62.00 54.00 15.75

Social vQ 95.75 83.75 86.50 46.00 72.75 75.50 71.75 72.50 66.75 70.00 50.00

E‘, Science IF 84.50 59.00 54.75 22.50 22.00 34.25 46.00 25.50 15.00 27.25 14.25
§ KP 78.75 53.00 48.75 16.75 11.25 2525 38.25 17.50 10.50 20.50 10.25
S Avg 85.50 68.19 65.50 30.63 34.69 52.69 59.63 44.69 38.56 42.94 22.56
: vC 80.00 65.00 70.25 31.00 35.00 65.75 68.00 71.25 61.75 47.00 18.75
§ Natural vQ 96.00 83.75 87.25 47.00 75.50 76.00 80.25 78.00 71.75 72.75 58.25
§ Science IF 76.50 44.75 48.00 18.25 25.00 38.25 49.00 27.50 18.25 19.00 17.50
S KP 67.75 34.25 39.25 12.50 18.25 28.00 40.25 19.50 14.00 13.50 11.75
Avg 80.06 56.94 61.19 27.19 38.44 52.00 59.38 49.06 42.94 38.06 26.56

Average - 81.37 59.65 62.23 28.02 37.54 52.17 59.44 48.01 41.88 39.24 25.59

vC 81.00 73.50 64.75 15.00 23.50 74.75 71.25 58.75 55.50 37.25 14.75

° Logical vQ 95.00 84.50 85.00 26.75 66.25 84.25 83.00 72.25 72.75 75.50 58.75
§’ Reasoning IF 59.25 33.00 24.75 425 7.25 23.25 29.25 20.25 10.25 5.25 3.75
H KP 51.00 25.50 16.50 1.75 2.25 16.25 21.25 12.25 .75 2.00 2.00
§ Avg 71.56 54.13 47.75 11.94 24.81 49.63 51.19 40.88 36.56 30.00 19.81
'§ vC 71.00 58.25 51.50 28.75 31.00 30.75* 32.25* 25.75* 29.75% 20.75* 9.50*

‘§ Instruction vQ 96.25 82.50 76.75 46.50 64.75  29.00* 25.25% 26.50* 39.25% 39.25% 27.75*
g Decomposition IF 88.00 74.25 53.50 32.25 39.25  32.75* 24.50* 16.00* 11.75* 9.25* 7.00*

Avg 85.08 71.67 60.58 35.83 45.00  30.83* 27.33* 22.75* 26.92* 23.08 14.75*

Average - 78.32 62.90 54.17 23.89 3491 40.23 39.26 31.82 31.74 26.54 17.28

Overall Average 80.09 62.41 60.70 28.85 39.70 47.76 53.36 43.29 38.55 37.15 22.82
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Figure 5: Comparison across models on three evaluation sub-dimensions. GPT-40-Image demon-
strates superior performance, achieving the highest scores across all three evaluation metrics. Gemini-
2-Flash-Series also exhibits competitive performance on these criteria. In contrast, the performance
of many other evaluated models was considerably lower, indicating significant limitations in their
ability to follow instructions and maintain visual integrity.



