Cambrian-1:
A Fully Open, Vision-Centric Exploration
of Multimodal LLMs
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Multimodal LLMs: Preliminaries and Related Work
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2. Multimodal LLMs: Preliminaries and Related Work

Types of Visual Encoders in MLLMs

A cowboy rides a
horse at a rodeo.

Class Label Supervised Language Supervised SSL-Contrastive SSL-Masking Diffusion Depth Supervised Segmentation Supervised
ImageNet-1K [111] CLIP[110] DINOv2 [101] MAE [+7] Stable Diffusion [117] MiDaS [ ] SAM [01]



3. Evaluating Visual Representations through MLLMs
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3.1 8lXI 03 &4 (Analyzing the Benchmarks)
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3.2 M2& EJ} XMl A — CV-Bench

Spatlal Relatlonsl'up Ob]ect Count Depth Order Relative Distance

Where is the cave located with How many cars Which is closer to the camera, sink Which is closer to the chair,
respect to the trees? are in the image? or pillow? refrigerator or door?

( Source benchmark: ADE20K [ 5"] and COCO [] ) ( Source benchmark: Omini3D [ "] )



3.2 M2& EJ} XMl A — CV-Bench

Type Task Description Sources # Samples

2D Spatial Determine the relative position of an object w.r.t. the an- ADE20K 650
Relationship  chor object. Consider left-right or top-bottom relationship. COCO
Object Determine the number of instances present in the image. = ADE20K 788
Count COCO

3D Depth Determine which of the two distinct objects is closer to the  Omni3D 600
Order camera.
Relative Determine which of the two distinct objects is closer to the  Omni3D 600
Distance anchor object.




3.3 Instruction Tuning & = 4| ul
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3.3 Instruction Tuning & = 4| ul
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3.3 Instruction Tuning & = 4| ul

Average Score

20

General

Knowledge

OCR & Chart

Ll
Vision-Centric

Language Supery ised

OpenAl CLIP ViT-L/14@336
DFN-CLIP ViT-L/14@224
DFN-CLIP ViT-H/14@378
EVA-CLIP-02 ViT-L/14@336
SigLIP ViT-L/16@384

SigLIP SO400M/14@384
OpenCLIP ConvNeXt-L@512
OpenCLIP ConvNeXt-L@1024
OpenCLIP ConvNeXt-XXL@1024
Self-Supervised

DINOv2 ViT-L/14@336
DINOv2 ViT-L/14@518

MoCo v3 ViT-B/16@224

MoCo v3 ViT-L/16@224

MAE ViT-L/16@224

I-JEPA ViT-H/16a224

SAM ViT-H/16@1024
MiDa$ 3.0 ViT-L/16@384
SD2.1/16@512

SupViT ViT-L/168224



3.5 Lt=

Language Supervised

gl & 22 &g (Model Ensembling)

Self-Supervised & Other

Model Architecture |AIl G K O V  Model Architecture AlG KOV
SigLIP ViT-SO400M/14@384 1 1 1 2 1 DINOv2 ViT-L/14@518 IS
OpenCLIP ConvNeXt-XXL@1024 2 6 8 1 3 DINOv2 ViT-L/14@336 2am8 3 3 §2
DEN-CLIP ViT-H/14@378 3 4 2 5 4 MAE ViT-L/16@224 3 O i -4
OpenCLIP ConvNeXt-L@1024 4 8 7 3 8 IJEPA ViT-H/14@224 4 B3 6 815
SigLIP ViT-L/16@384 5 5 4 4 6 SD21 VAE+UNet/16@512| 5 7 9 9 5
OpenAI CLIP ViT-L/14@336 6 3 6 6 7 MiDaS3.0 ViT-L/16@384 6 6 8 5 6
EVA-CLIP-02 ViT-L/14@336 7§28 5 8§28 SupViT ViT-L/16@224 7 4 9 4 8
OpenCLIP ConvNeXt-L@512 8 7 3 7 9 MoCov3 ViT-B/16@224 8 8 4 7 7
DEN-CLIP ViT-L/14@224 9 9 9 9 10 MoCov3 ViT-L/16@224 9 9 5 6 9
SAM ViT-H/16@1024 10 10 10 10 10




3.4. MLLMs as a Visual Representation Evaluator

General Knowledge OCR & Chart Vision-Centric
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3.4. MLLMs as a Visual Representation Evaluator
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3.4. MLLMs as a Visual Representation Evaluator

Vision Backbone General Knowledge OCR & Chart Vision-Centric
<

Y = ~ 8 e

% = B «<|= 5 £ o|% 2 ¢ ¢]8 £ 8 3

S| & 2 B 9|& & § 8|2 O ¥ 2|2 § & &
Method < = = o O0O|® =2 =2 <|0 O & Qo|=2 & 0 0O
SigLIP+DINOv2 51.61| 1,432.02 61.28 65.99 63.30| 68.82 35.69 29.40 60.01|43.00 35.70 60.40 37.54|30.00 53.99 55.52 53.58
SigLIP+DINOv2+ConvNext 54.52| 1,503.51 63.83 67.97 63.95| 70.40 35.99 29.30 60.69|48.20 36.90 64.97 45.53 34.67 58.69 55.74 60.33
SigLIP+DINOv2+ConvNext+CLIP| 54.74| 1,479.46 63.32 67.63 64.04| 71.39 35.49 29.10 59.88|50.24 39.60 64.55 46.12|32.67 58.95 58.54 60.42
SigLIP+ConvNext 54.53| 1,494.97 64.60 67.98 63.58| 71.05 34.90 29.80 60.85/50.64 38.00 64.53 46.52|32.00 57.91 58.83 56.58
CLIP+ConvNext 54.45| 1,511.08 63.83 67.41 63.63| 70.80 35.09 30.40 59.91{51.32 35.00 64.45 47.88|33.33 57.25 56.32 59.08
SigLIP+DINOv2+ConvNext-L 53.78| 1,450.64 63.57 67.79 63.63| 71.34 34.80 30.20 61.04{49.32 37.70 64.05 45.83|30.00 56.21 58.08 54.33
SigLIP+CLIP+ConvNext-L 54.53| 1,507.28 63.23 68.64 63.63| 71.10 35.89 30.90 59.97|52.36 38.50 65.40 47.92|28.67 57.25 57.66 55.92
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4. Spatial Vision Aggregator : A New Connector Design
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4. Spatial Vision Aggregator : A New Connector Design
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4. Spatial Vision Aggregator : A New Connector Design
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4. Spatial Vision Aggregator : A New Connector Design

Connector General Knowledge OCR & Chart Vision-Centric
Concat. [127] 67.2 48.9 50.1 52.6
Resampler [] 63.1 46.5 2Z.1 42.6
SVA-no-multi-agg 68.0 49.5 55.2 52.6
SVA 68.5 49.7 55.5 53.2
Method General Knowledge OCR & Chart Vision-Centric
Interpolate + MLP 63.4 43.8 28.1 43.7
C-Abstractor [ ] 64.4 42.8 26.1 443
LDPv2 [35] 62.5 43.9 28.7 43.9

SVA 65.5 44.5 31.4 46.9



4. Spatial Vision Aggregator : A New Connector Design

D OCR & Chart G OCR & Chart Multi-agg OCR & Chart
2 52.1 1 52.4 No 52.4
3 52.4 2 52.6 Yes 53.3
4 52.8 3 53.1
(a) # layers (b) # groups (c) Multi-layer aggregation

» 32tH inductive bias2t LLM-A| 2} LI X 2t2] 22 &S & E (multi-layer
aggregation)2 A2t 32 &8 H & S&otl 2=ot= Ol 2 =S0| L.



5. Instruction Tuning Data for Training MLLMs

OCR (27.6%) M RenderedText [17°] (10.0K) M RefCOCO [111] (30.0 K) B CLEVR [+/] (350.0K)
Filtered DVQA (1550.0 K) M VisText [127] (9.0K) M VizWiz [72] (20.0 K) B TallyQA [1] (250.0K)
DVQA [-7] (775.0K) W FinQA [1] (6.0K) M Visual7W [140] (14.0K)
SynthDog ] (500.0 K) B InfoVQA [1](20K) B LAION GPT-4V [71] (11.0K) 1 Filtered WebSight (790.0 K)
ArxivQA [77] (100.0 K) B TAT-QA [1 ] (20K) M IDK [22](11.0K) B WebSight [7] (10.0K)

M OCRVQA [111] (80.0K) B HiTab [*7] 2.0K) M OKVQA [] (9.0K) M DaTikz [1] (47.0 K)

1 ScreenQA [77] (79.0 K) | General (33.3%)] M HatefulMemes [ ] (8.0 K) M Design2Code [ 17] (0.5 K)
M WIKISQL [171] (740 K) ALLaVA [27] (700.0 K) M OODVQA [ 1] (8.0K)

M Low-Level Vision [27] (50.0K)  Q-Instruct [ ] (400.0 K) M SketchyVQA [177] (8.0 K) M Geol70K [ 7] (170.0 K)
B DocVQA [4] (39.0K) LNQA [119](302.0 K) M Visualmre [171] (3.0K) B RAVEN [117] (42.0K)
BWTQ[ 7] (38.0K) LVIS-InstructdV [177] (220.0 K) Language (23.8%) W GeomVerse [7] (9.0 K)
B ChartQA [/7](28.0K) LLaVA150K [+ 7] (150.0 K) 1 OpenOrca [7] (9940 K) B MathVision [1 7] (3.0 K)
B lconQA [ 1] (27.0K) VisualGenome [7'] (86.0K) M MathlInstruct [1 7] (262.0K) B Inter-GPS [11] (1.0K)

B Chart2Text 7] (26.0 K) VQAV2 [ ] (83.0K) M OrcaMath [11] {200.0 K) HTQA[] (1.0K)

B TabMWP 7] (23.0K) GPT4V Rewritten (77.0 K) B WizardCoder [ 1] (143.0K) Science (2.9%

M TextCaps [120] (22.0K) GQA [9] (720K) M OpenCodelnterpreter [177] (66.0 K) M Data Engine (161.0 K}
B LLAVAR [17] 200 K) 0 A-OKVQA [117] (30.0 K) B Dolly [+] (11.0K) M PathVQA [71] (32.0K)
EST-VQA [17] (17.0K) 5 AlfWorld [ 17] (45.0 K) M ScienceQA [7] (12.0K)

W ARD [5] (15.0K) M ShareGPT [27] (40.0 K) Filtered CLEVR (350.0 K)



5.1 Data Collection
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5.2 Data Curation - Data balancing

Average | General Knowledge OCR & Chart Vision-Centric

150k 53.7 68.0 513 45.2 50.5
250k 54.3 68.1 515 45.3 52.2
350k 54.3 67.4 514 46.0 52.3

450k 54.2 68.0 52.2 45.5 50.7




5.2 Data Curation - Data Balancing

Cumulative Sum (m)

Cumulative Sum of Counts for Entries

10m

8m

6m

4m

2m

Om -

Data Mix 1 (unfiltered)
Data Mix 2 (t=450k)
Data Mix 3 (t=350k)
Data Mix 4 (t=250k)
Data Mix 5 (t=150k)

10 20 30 40 50
Sorted Entries
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5.2 Data Curation - Data Ratio

Average Score

~®— Average



5.2 Data Curation - Cambrian-7M

Average | General Knowledge OCR & Chart Vision-Centric

LLaVA-665K 40.7 64.7 45.2 20.8 32.0

Cambrian-10M 54.8 68.7 51.6 47.3 51.4

Cambrian-7M 55.9 69.6 52.6 47.3 54.1



.3 "Answer Machine Phenomenon" £ ol &

w /0 system prompt
How many people are in this image?

There are six people in the image.

There are six people in the image.

Cat in bathtub

The image captures a serene moment in a bathroom
setting. A fluffy, gray cat is comfortably seated
on the edge of a white bathtub. The cat's gaze is
directed upwards, possibly at something outside the
frame, giving it a contemplative expression. The
backdrop is a simple white tiled wall, which
contrasts with the cat's fur, making it the focal
point of the image. The overall scene suggests a
quiet, peaceful moment in a domestic setting.

Please solve this question step by step.

Answer is C.
1n the equation above, & isa comstant. 1f x = 9, what
s the vaoe of & 7
A1
" 7 To solve the equation (\sqrt{k+2} - x = 8), we need
. to isolate (k). Let's start by adding (x) to both
m» sides of the equation to get rid of the subtraction:

(\sgrt{k+2} = x)

Now, to isolate (k), we square both sides of the
equation:

((\sgrt{k+2})*2 = x*2)

This simplifies to:

(k+2 = x"2)
Now, we substitute (x = 9) into the equation:
(k+2 = 9°2)

(k+2 = 81)
Finally, we subtract 2 from both sides to solve for

Therefore, the value of (k) when (x = 9) is 79. The
correct answer to the question is D.

w/ system prompt

Based on this chart, what is the most popular tea?

Black Tea

Based on the chart, black tea appears to be the most popular
type of tea in the U.S. Bubble Tea Market, as it consistently
has the highest sales volume across all years displayed.

New York City

This is New York City, and the prominent landmark in the image
is the Washington Square Arch, which is located in the Greenwich
village neighborhood. To tour around this landmark, you should
visit the nearby Washington Square Park, which is a popular spot
for locals and tourists alike. The park offers a variety of
activities, including walking paths, a fountain, and a statue of
George Washington. Additionally, the surrounding area is rich
with historical buildings, art galleries, and restaurants,
making it a vibrant and culturally diverse place to explore.

What is unusual about this image? Please answer in details.

The image is unusual because it features a church with a design
that incorporates elements typically associated with a face. The
two circular windows on the tower serve as eyes, and the cross
on top of the tower is positioned to resesble a nose. This
anthropomorphic design is not commonly found in church
architecture, which often favors more traditional and
conventional styles. The presence of the palm trees adds a
tropical or subtropical feel to the scene, which may not be the
usual setting for such a building. The overcast sky suggests a
gloomy or somber mood, which contrasts with the whimsical nature
of the church's design.

The unusual aspect of this image is the anthropomorphic design of
the church's bell tower, which is given human-like features.
Specifically, the two windows on the tower are designed to
resemble eyes, and the cross at the top of the tower is stylized
to look like a nose. This creative design choice is not typical
for church architecture, which usually favors more traditional
and less whimsical features. The intention behind such a design
could be to add a playful or artistic element to the building,
possibly to attract attention or to reflect a unique character of
the church or the community it serves.



6. State of the Art Performance

Model General Knowledge OCR & Chart Vision-Centric
<
= o g &8 1§
4 2 7 < 2 < < T 8
] i 2 = o} I <} -1 <
B W om B o« 5 & Z B ¢ g g ¢ & 2 & &
i 50 s = = 80 < - a 80 ] E ; (] a0 S = o a
= > =3 o = 81 ] = ) < 8 ] S P 3 - -
Method < 2 2 w 0|4 2 =2 < |4 U £ a4 =2 < 0 U
GPT-4V UNK. | 63.0 14094 758 69.1 368|652 757 568 499 782|774 785 645 78.0 884|624 500 614 643 738
Gemini-1.0 Pro  UNK. - 1496.6 73.6 707 - - 795 479 452 - - - 659 - - - - - -
Gemini-1.5 Pro  UNK. - - - - - - - 585 521 803 - 813 - 735 865 - 675 - -
Grok-1.5 UNK. - - - - - - - 536 528 883 - 761 - 781 856 - - 687
MM-1-8B 144 - 15293 723 699 - - 726 370 359 - - - - - - - - - - -
MM-1-30B 144 - 16376 751 721 - - 810 447 394 - - - - - - - - - - -

Base LLM: Llama-3-Ins-8B
Mini-Gemini-HD-8B 2880 [ 72.7 1606.0 727 732 645|557 751 373 37.0 735|629 59.1 477 702 746|515 187 621 622 63.0
LLaVA-NeXT-8B 2880 | 725 1603.7 721 727 652|556 728 417 363 716|639 695 490 646 726 |56.6 387 601 622 653
Cambrian-1-8B 576 | 73.1 1,547.1 759 74.7 64.6 | 61.3 804 427 49.0 730|713 733 624 717 778|650 513 642 723 720

Base LLM: Vicuna-1.5-13B
Mini-Gemini-HD-13B 2880 | 70.7 1597.0 68.6 70.6 63.7 | 541 719 373 370 701|608 56.6 46.6 702 698|494 193 575 53.6 673
LLaVA-NeXT-13B 2880 [ 69.9 1575.0 70.0 65.6 654|537 735 362 351 700|629 622 514 671 709|559 360 59.1 627 657
Cambrian-1-13B 576 | 73.7 1,6104 757 744 643 |60.2 793 400 48.0 73.6|71.3 738 619 728 768|622 413 63.0 725 718

Base LLM: Hermes2-Yi-34B
Mini-Gemini-HD-34B 2880 | 76.2 1659.0 80.6 753 658|624 777 480 434 805(68.1 676 51.8 741 789|638 373 672 715 792
LLaVA-NeXT-34B 2880 | 76.0 16332 793 759 67.1|625 818 467 465 749|677 687 545 695 781|640 473 610 73.0 748
Cambrian-1-34B 576 | 76.8 1689.3 814 753 65.8|67.0 856 49.7 532 797|719 756 60.0 76.7 755 |68.5 527 67.8 74.0 79.7




6. State of the Art Performance

General OCR & Chart Vision-Centric
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ROSES ARE RED

BUG IN YO BED

Why is this image funny?

The humor in this image comes from the
unexpected twist on the classic poem
"Roses are red, violets are blue.' Instead

and slightly unsettling scenario, which is
a bug in the bed. This juxtaposition of a
traditional romantic poem with a common,
albeit slightly unpleasant, household
occurrence creates a comedic effect.

Which character is this?

The character in the image is Homer Simpson,

known for his distinctive yellow skin,
casual attire, and often humorous or
oblivious behavior.

List all the countries in this image in
the format of a json (1: 2, etc). Why
are the flags here?

"Austria®,
"Belgiun”,
"France”,

"4": "Germany”,
"5": "Portugal”,
"6": "Scotland”,
7"z "Spain”,

"8": "Turkey"

}

The flags are here to represent the
participating countries in the UEFA EURO
2024 tournament, which is hosted by
Germany. Each flag corresponds to a
country that is either a host or a
participant in the event, as indicated by
the tickets below the flags. The tickets
suggest that these countries are either
hosting matches or have qualified to play
in the tournament.

6. State of the Art Performance

g role in Paramoant Pitures' D
Shanghat, a flm that expanded the range
ousibilites for Asan images on screes

Which choice compietes the text so th
o the conventions of Standard English?

A) critc Stina Chyn.
B). critc. tina Chyn, cla
©) critic Stina Chyn claioms

D) it Stina Chyn, claims,

What does t

image remind you of?

The image might remind you of a playful
and creative culinary presentation,
possibly inspired by a world map, where
each piece of food represents a different
continent. It could also evoke thoughts of
a fun cooking challenge or a themed meal
where the food is arranged to mimic the
shape of the Earth.

Please solve the problem step by step:

To solve this problem, we need to
determine which option correctly completes
the sentence in a way that adheres to the
conventions of Standard English. The
sentence is

“In 1937, Chinese American screen actor
Anna May Wong, who had portrayed numerous
villains and secondary characters but
never a heroine, finally got a starring
role in Paramount Pictures’ Daughter of

Shanghai, a film that “expanded the
e of possibilities for Asian images on
scr

The corcact option should be the one that
maintains the subject-verb agreement and
the appropriate punctuation.

Option A: "critic, Stina Chyn, claims™ -
This option is incorrect because it uses a
comma after the name, which is not
standard in English.

Option B: "critic, Stina Chyn, claims,” -
This option is also incorrect because it
uses a comma after the name and an extra
comma at the end of the sentence, which is
not standard in English.

Option C: "critic Stina Chyn claims” -
This option is correct because it
maintains the subject-verb agreement and
does not use any unnecessary commas.
Option D: "critic Stina Chyn, claims,” -
This option is incorrect because it uses a
comma after the name and an extra comma at
the end of the sentence, which i
standard in English.

Therefore, the correct answer is Option
"eritic Stina Chyn claims.
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8. Appendix

2\
Spatial () 200a
Relations 0 200m
— G 0)
ADE20k [ ) Accepted
L J Count CE—
e : E_jm'ml —
coco > G:rllneergte All Q&A e > Modified

OMNI3D
S
e

Relative
Depth

——
= Q&A
Relative
Q Distance
i Rejected

Figure 16 | CV-CB Benchmark Filtering. We reformulate classic 2D and 3D CV benchmarks into Q&A
questions to evaluate MLLM'’s visual capabilities.
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Figure 18 | Targeted Internet Data Collection Engine. We build a targeted internet data engine to collect
high-quality and large-scale multimodal instruction tuning data for domains like knowledge.



=X

1. Transfusion

1) ZEIZE M4 2E NHAS & IIE ZELS2 of

2) TransfusionO| O] 2XMIS o Z &t &

3) Transfusion2 Modality0ll (2 GI0IH XNl &
4)  Transfusion® &=4&& =

5 J|Z SOTARAS Hl

2. Gemini 3 Pro
1) COE 2L S0l st X0l A
2)  Gemini 3 Prol| i Al Rle|

3. NanoBanana Pro
1) COE 2EL S0l e X0l H
2) O] OIAI=



Transfusion

Gemini8l J|Bt0| El= HEIRE
_|

=
—
(HIAE+0I0IX) M 2

Write the word "Zebra" in Arial bold. Change this to cartoon style.



2EI2E dd DEO 0d=

« 01 GIOIH — O &HH « O|0IXl OOl — A A
ex) ALZIQF HHLILIY B2 S & % 818 ex) A5 el RGBS = O[FOIMUS
0 OI0|DE(LM)2 CI20f S Sl = 0 Ol0IXl 22 (Diffusion)2 = 0| = I}
Ot = = Binary CIaSS|fication SHE Mos =i =dolte 2HE
ol 2 ol =
1 2 3 4
* Once upon a time 0.9
* That is a picture of a dream  0.03 il Bl L B
 For breakfast | ate my usual REIFRIC RIS 7|8 |90
;r.nd 1e-100 3 [1([3]6

[olo|x|]



= = = =
J|E HEIZE M4 2E0| Ol 2ME ollZst &
1. Stitching/Gluing((t= ([t = ol M & X|JI)
 Flamingo, LLaVA S0llA O &8 AtE
« 0/0| == LLMO|l O[0IXl 124U L& 22 2 A3 Z A
0 S 222 =22 H0E 20| OloiotAl ZollAM HI2e&&0|) S==2t8et st50] A E
3. Quantization(2Z X2 X=D|)
« Chameleonil A O] &2 AIE
« OI0IXIE &2 A2 U1, 0l2l BHSHE HHEUA =210 Ot Hixxst H0 HSE
DH_U_I
ot A 2 % MZet 2= AtetXl D, 20| EIAE S O|0I Xl &2 AOIOIAl E&F
SShA 90 Xle sa 2
gt =2

4%
F_Q
[I

I:I D| — — T O,
AWM EAE He| &
« _12 & Transfusion & )} X| SOTA



« O|0IKIE A= O[AHE O 2 B

e Transformer &&! BIAEQ O|0IK E5FE Hel

o _

cute

cat
»

<BOI>|:
F

}m; . What|| color|| is its ||nose|| ?
" - r'y r'y r'y ¥ ¥ ]

Transformer

T

A

I

cute

o

cat

(I R R D D A

<BOI> l . !5. ' <EOI> What color is its nose

41



A cute cat <BO[>..!,;“., ” <EOI>What

l |

| |

<BOI> \

- 0|0 Xl — Bidirectional Attention (2= &2, Il XI &€ & X) = |
2 |
™ ||
What ‘

cute <BOI> | nose 2

cat
»

What

color
-~

its
r

Transformer

T

A

I

cute

I

r1 1

HE =

I

<EOI> What color

I

I

I

is

I

its nose

42




Transfusion?2 Modality-Specific Layers -

«BIAEE= D& LMY SE ot Xl
cEJLI0IM E Soll 2 H0HE E2stot), 2 E2= SF
* EX)

Reinforcement

¥
N + I +

Id: 398 Id: 4019 Id: 211

\ ¢

IdOil o & Sl = BUES: [0.3, -0.1, ...]

Transformer0fl = &

Bl A E

ﬁ——

de==2 B

rige

43



Transfusion?2 Modality-Specific Layers - 0| 0| X|

e VAE(Variational Autoencoder)E S8t 0|0/ X2 &= (ex: 256X256 -> 32X32)

e Patch3t (ex: 32X32 -> 2X2 256 1)
«ZLI/CIZE - 201X &8 Hlw

* Linear Layer (&t= & & B &)

* U-Net Block (&) Jl=!)
* U-Net Down

« ConvolutionsE =& Downsampling
* ex: 32X32 -> 4X4

* U-Net UP

« ConvolutionS S8t Upsampling
« ex: 1X16 -> 4X4 -> 32X32

OI0IAl &=
ClI2E

-=> 013 d

| T 7| ]
SHIESEIRGH 6 ® JLAR 40
112(0 —
SHIESHIESE 0
LT T2 A LA
‘‘‘‘‘ output
> ”l’A’ segmentation
{17
- |
L} W%
I t
Vo 1
.]._’ Q.].] e
ﬁ’ﬂ'{: - :"‘

ol

t

Linear

VAE Decoder

f

or v U-Net Up

t

Transformer |

Linear

f

or Q U-Net Down

t Noising
VAE Encoder

e

-> Patchal -> Transformer ->

44




Transfusion?| &4l &=

. Language Model2| &=4&l&l==: Cross Entropy Loss

IELM E,, | — log Py(y; |z/< I

« Diffusion Model2| &4 & ==: Mean Square Loss
| x: = Vaixo + VI—aze | > =0I1=E 418

IﬁDDPM = Exy,t,e [||€ — €g(x4, f-(f)HQ}I

0 289 &=4&+c= ot0lIHItct0IE AE SoilAl LS Z0] &2

LTransfusion = Lim + A - EDDPM‘




SOTA(Chameleon £ €)1} H| 1)

c

4k 2+ AH- Transfusion, I} 2 A Chameleon

1&2 - Perplexity(B! A E O|of, &= =
3 - Eval Suite Accuracy(&| A

4 -CIDEr(0IDI Xl OI3H, =2 4= =
5-FID(OHM EIDF SOFLE L=t

6 - CLIP Score(&! A E 2} 0[0|

=o
]

0N

MS-COCO 30k CLIP



4 Gemini 3 Gemini 3 Pro

Cambrian-1 + Transfusion + “a”




Cig 22 =0 U8 Geminitte XtE A

. Natlve Multimodal: EPE S22 =2 Language Model2 DBt Z 0|0 X & Q1A &
Ul dt= AI0IXICH Geminic= A E, O|0IXl, QLILE SAIN SSAIZ
. Long Context Window: Gemini 1.5 pro £& 1002H(1M) £E20|2t= = = 0l

U2 A5l

» Search Grounding: Gemini 1.5 H = GM0UAS Soff 4 HZ20| CHet
WEMIE &dat

» Agentic Capabilities: Al
Planning, Vibe Coding =

48



Gemini 3 pro2| 84 &

e Dynamic MoE(Mixture of Experts) 11 3}: =& Z Xl
S MO CHoll 20t8 M 2J1E & ol SHI ek & JHK 82 =20t
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e Deep Think J|S: CoT(Chain of Thought)2 Sall &2 A= Al=d0]

* Vibe Coding 2 &}: FAXOI AFZ2XA2 Q70 CHoll 2= Ii<tetn, 2
MAES| Ayt =, DEE MY AHHE 1D 0l It
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Dissecting the Gemini 3 Pro

I'm currently breaking down the user's request. My focus is understanding Gemini 3 Pro’s Code
architecture and features. I'm starting with analyzing the user’s explicit goal: to grasp the key Solution

Cchoedcek / A
b O — O Fail?
N

Yes

principles (Native Multimodal, MoE, Deep Think, Vibe Coding) for effective presentation. This

Code 1
analysis will guide my subsequent investigation into these specific elements. 3
Generation

Exploring Core Concepts Further
Question ——= O e
I'm now diving into the user's specific areas of concern. They want a clear understanding of

Native Multimodal with MoE (especially Dynamic MoE), Deep Think, and Vibe Coding. I'm focusing /
on breaking down each concept, explaining them in simple terms, considering the Transfusion

paper context. My goal is to craft explanations that can be easily presented and understood.

Analyzing Dynamic MoE and Deep Think
Context
I'm now zeroing in on Dynamic MoE and Deep Think. Thinking about Dynamic MoE, it's essentially

a smart way to use specialized “experts* within a massive model, like picking the right tool for the Reflect
job. Deep Think, I see as deliberate reasoning, similar to System 2 thinking, before generating an (M

answer. I'm also considering analogies like a hospital with specialists versus a general doctor, or

mentally writing a draft before speaking. My goal is to craft presentations of these topics that are

crystal clear and actionable
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2t Al (Nano Banana Pro) A

Exploring Drink Transformations

I'm currently focused on transforming the drinks. The goal is to make them distinct: one a
chocolate smoothie, another strawberry, then mango, and finally, blueberry: I'm keeping the
whipped cream but working on the fruit toppings to make each beverage more visually

unique.
Adjusting Drink Ingredients

I'm now focused on the specific changes. Each drink will become a different smoothie:
chocolate, strawberry, mango, and blueberry. I'm assigning each drink a distinct color and
texture. I plan to use the original whipped cream but add different toppi

strawberry syrup, mango pieces, and blueberries. The tray, containers, straws, and
background remain

Analyzing Drink Variations

I'm currently focused on evaluating the latest iterations. I'm checking if the four requested
beverages are distinctly portrayed. Specifically, | am ensuring each drink, chocolate,
strawberry, mango, and blueberry smoothie, is visually differentiated in terms of color, texture,
and toppings. The goalis complete variety.

Evaluating Representation Accuracy

I've confirmed each beverage—chocolate, strawberry, mango, and blueberry smoothie—is

uniquely rendered now. It's a noticeable improvement. My attention is shifting to refining small

textural details to further en! ction.
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