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what isComputer Vision in the Wild CVinW -

Developing a transferable foundation model/system that
caneffortlesslyadapt toa large range of visual tasks the wild.
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Computer Vision ir the Wild
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https://arxiv.org/abs/2212.10015

A. Better Alignment with Human Intent
B . Much Lower Devel opme

Disclaimer: The current GLIGEN is built with opesourced Stable Diffusion, the technique is transferable to DALLE?2



Video Demo (Total:"5:45minutey

https://youtu.be/-MCkU7IAGKS https:// www. bi lli2dylD7/M2/cod vi de
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Training Cost

GPU Hours Training Data
GLIGEN 16 V100 GPUs for 10 days 16 million images
(Total: 3,840 GPU hours)
Stable Diffusionvl 256 A100 GPUs for 24 days 2.3 billion images
(from scratch) (150,000 GPU hours)
Compute Data
GLIGEN - GLIGEN -
Stable | Stable |
Diffusion Diffusion
w0t 108 12 108
# GPU hours # Images (Million)
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® A GeneralPurpose Visual Assistant

Towar ds @RiAViidnaigpge e xt generati on

C Visual Instruction Tuning CLaVA
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Language Generation: Large Language Models (LLM)
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|l nstructi on - unhnps/insgctiomtnitgvith-g@aRithub.io/

Baolin Peng*, Chunyuan Li*, Pengcheng He*, Michel Galley, Jianfeng Gao (* Equal contribution)

Selfinstruct with Strong Teacher LLMs

LLaMA Al p a c\dcuna GPT4-LLM

Teacher GP-3. 55har eGPT GPH4
(Human & GPT) (textonly)

Instruction- None 52K 700K A 5 K E n g | 1 s h —M | INIEM €Ch at
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following A Feedback Data — ®» Reward M
Data
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Results on Chatbot

Evaluation Metric Ask GP¥4 to rate
the two model responses (110), then
compute the ratio, i.e. relative score

Findings:

A A VERY CONSISTENT Evaluation Metric !

A Our model LLaMAGPT4 is performing closely
to SoTAopensourcedChatbot, though with
smaller training data and model size.

Al |

chat bOhat GBRBI nst

GPT4 -

ChatGPT -

Bard -

LLaMA GPT4 (7B, R1) -
LLaMA_GPT4 (7B) A

613 :521 118%
759 : 759 100%
634 : 660 96%
62406677 94%
60916661 91%

Vicuna (13B) 1 649 : 652 99%
Alpaca (13B) 1 585 : 704 83%
LLaMA (13B) 4 502:698 72%
60% 70% 80% 90% 100%
Al | chatbot-4 against
GPT4 760 : 760 100%
ChatGPT - 652 :714 91%
Bard - 633:722 88%
LLaMA GPT4 (7B, R1) - 631 :722 87%
LLaMA_GPT4 (7B) - 606 : 726 83%
Vicuna (13B) - 640:716 89%
Alpaca (13B) 593 : 746 80%
LLaMA (13B) 520:732 71%
60% 70% 80% 90% 100%



Visual Instruction Tuning with GP-& https://llava-vl.github.io/
Haotian Liu®Q) ngWamgYanglLilUaeg Lee (* Equal contrib
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A 158K multimodal instruction following data
(First & High Quality)

— Mul t i modal
Large Languageand Vision Assistant



GPTassisted Visual Instruction Data Generation

ARich Symbolic Represe
A In-context-learning with a few manual examples

ATexnh GP1Z

Context type 1: Captions

A group of people standing outside of a black vehicle with various luggage.
Luggage surrounds a vehicle in an underground parking area

People try to fit all of their luggage in an SUV.

The sport utility vehicle is parked in the public garage, being packed for a trip
Some people with luggage near a van that is transporting it.

Context type 2: Boxes
person: [0.681, 0.242, (.774, 0.694], person: [0.63, 0.222, 0.686, 0.516], person: [0.444, (.233,

0.487, 0.34], backpack: [0.384, 0.696, 0.485, 0.914], backpack: [0.755, 0.413, 0.846, 0.692],
suitcase: [0.758, 0.413, 0.845, 0.69], suitcase: [0.1, 0.497, 0.173, 0.579], bicycle: [0.282, 0.363,
0.327, 0.442], car: [0.786, 0.25, (.848, (0.322], car: [(0.783, 0.27, 0.827, (0.335], car: [0.86, (.254,
0.891, 0.3], car: [0.261, 0.101, 0.787, 0.626]

21



GPTassisted Visual Instruction Data Generation

Three type of instructionfollowing responses

Response type 1: conversation

Question: What type of vehicle is featured in the image?

Answer: The image features a black sport utility vehicle (SUV).

Question: Where is the vehicle parked?

Answer: The vehicle is parked in an underground parking area, likely in a public garage.

Question: What are the people in the image doing?

Answer: The people are trying to fit all of their luggage into the SUV, likely preparing for a trip.
Response type 2: detailed description

The image is an underground parking area with a black sport utility vehicle (SUV) parked. There
are three people in the scene, with one person standing closer to the left side of the vehicle, another
person in the middle, and the third person on the right side. They are all working together to pack
their luggage into the SUV for a trip.

In the parking area, various luggage items are scattered around the vehicle. There are two backpacks,
one located near the left rear wheel and the other closer to the right side of the vehicle. Additionally,
there are two suitcases, one on the right side of the car and another further away near the center of
the parking area. A bicycle can also be seen on the left side of the vehicle.

Other cars are parked around the main SUV, with one car positioned behind it and slightly to the left,
another behind and slightly to the right, and the third car further behind on the right side.
Response type 3: complex reasoning

Question: What challenges do these people face?

Answer: In the image, a group of people is standing outside a black SUV in a parking area,
surrounded by various pieces of luggage, including suitcases and backpacks. They are facing the
challenge of fitting all their luggage into the black SUV. There are multiple suitcases and backpacks
to be packed, which suggests that the group has a significant amount of belongings to accommodate.
They might have to strategize and arrange the luggage efficiently to ensure that everything fits
properly into the vehicle. Additionally, they need to consider the comfort of the passengers and
visibility while driving, so the placement of the luggage must not obstruct the driver’s view or make
the passengers uncomfortable during the trip.
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Visual Chat: Towards building multimodal GPT -4 level chatbot

A LLaVABench COCQ

Detailed
Description
75.3%
(231:174)

Complex
Reasoning All: 85.1%

Conversation

83.1% 96.5% (723:616)

(244 : 236)

(206 : 248)

An evaluation dataset with 30 unseen images, 90 new languagénage instructions

OverlLada¥aAhi @vy®srel ati ve scoredcompared wit



Vi sual TGwards buil ding #Uukevemod~heE

A LLaVABench (n—the-WiId) LLaVA/docs/LLaVA Bench.md

Approach Conversation  Detaill Reasoning  Overall
Bard-0718 83.7 69.7 78.7 77.8
Bing-Chat-0629 59.6 52.2 90.1 71.5
LLaVA-13B-v1-336px-0719 (beam=1) 64.3 55.9 81.7 70.1
LLaVA-13B-v1-336px-0719 (beam=5) 684 59.9 84.5 735

An evaluation dataset with 24 unseen images, 60 new languaganage instructions

AMore UpdattdlLbaMMBal gased) :

A LLaVAfrom LLaMAZ2 (in 7 hours)
A LoRAand QLoRAtraining


https://github.com/haotian-liu/LLaVA/blob/main/docs/LLaVA_Bench.md

SciencbBeqrMTVAI th the skbheWiay hofGPT

95

New SoTA: 92.53
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juedgeo predict
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t
I

Accuracy (%)
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Visual input example, Extreme Ironing:

User
LLaVA

User
LLaVA

Source: httpe://vwv. barnorama . com/wp-content/uploads/2016/12/03- Confusing-Pictures. jpg

What is unusual about this image?

The unusual aspect of this image is a man ironing clothes on the back of a minivan or
van. This is not a typical place to perform this activity, as onc would usually iron clothes

in a morc stationary and safc location, such as a home, using a rcgular ironing board.

The scene depicted in the image is peculiar as it involves a makeshift ironing sctup on a
vchicle, which can be both unsafe and unconventional. Additionally, it is not clear how
the man is able to maintain balance and stability while ironing clothes in such an unstable
cnvironment.

|Start a new conversation, and clear the history)

What’s happening in the scenc?

The image depicts a man standing on top of a yellow SUV in a busy city street. He is
holding a portable ladder, scemingly ironing clothes while standing on the vehicle. Around
the scene, there are other cars, a traffic light, and a fire hydrant. Additionally, there arc

two other pcople in the vicinity, one close to the man on the car and another further away.

The man on the ladder appears to be attracting attention duc to his unconventional choice
of ironing his clothes on top of a moving car. The city street around him is bustling with
activity, adding to the unique nature of the scene.

User
GPT-4 | 4]

What is unusual about this image?
The unusual thing about this image is that a man is ironing clothes on an ironing board
attached to the roof of a moving taxi.

User
BLIP-2

What is unusual about this image?
a man is sitting on the back of a yellow cab

User
OpenFlamingo

What is unusual about this image?
The man is drying his clothes on the hood of his car.

Strong Visual Reasoning Ability

Example 1: Extreme Ironing
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Visual input example, Chicken Nugget Map:

User
LLaVA

Sometimes | just look at pictures of
the earth from space and | marvel at
how beautiful it all is.

Can you explain this meme in detail?

The meme in the image is a creative and humorous take on food, with a focus on chicken
nuggets, as the center of the universe. The meme begins with the phrase "Sometimes [ just
look at pictures of the Earth from space and I marvel at how beautiful it all is..." The main
image features a tray of cooked chicken nuggets, with the chicken pieces positioned to
resemble the continents and islands on a world map. The meme playfully suggests that the
chicken nuggets represent the Earth, and the various locations depicted in the photo are
actually chicken nugget versions of different places. The punchline of the meme appears
in smaller text at the bottom, reading "I mean, it’s not the real Earth, but how beautiful it
is all is." This lighthearted and entertaining meme combines food and humor, using the
image of chicken nuggets to create a funny and imaginative representation of the world.

User
GPT-4 3]

Can you explain this meme?

This meme is a joke that combines two unrelated things: pictures of the earth from space
and chicken nuggets. The text of the meme suggests that the image below is a beautiful
picture of the earth from space. However, the image is actually of chicken nuggets
arranged to vaguely resemble a map of the world. The humor in this meme comes from
the unexpected juxtaposition of the text and the image. The text sets up an expectation of a
majestic image of the earth, but the image is actually something mundane and silly.

User
BLIP-2

Can you explain this meme in detail?
sometimes i just look at pictures of the earth from space and marvel how beautiful it is

User
OpenFlamingo

Can you explain this meme in detail?
It’s a picture of a chicken nugget on the International Space Station.

Strong Visual Reasoning Ability
Exampl e Chicken



Strong OCR Abi |
Example CVPR & V

Who will be interested in the content in this image?

Individuals interested in the content of this image might include those who are familiar
with the city of Vancouver, Canada, or are interested in traveling there. Additionally,
people involved in the technology or computer industry, as well as those interested in
artificial intelligence and its applications, may find the image intriguing. This is because
the image features an attractive design with a blue logo that has the word "Vancouver" on
it, suggesting a connection to the city or a product related to it. The presence of a laptop
in the image might also connect to the tech or computer industry, possibly indicating a

Vancouver-based company or an event taking place in the city.
29



Strong OCR Ability
Example 2: CVinWworkshop

what is image about?

1o

lhe image features a logo for "Computer Vision in the Wild," which is likely an educational or
research program focused on computer vision and its applications in a wild setting. The logo
consists of a large letter "C" with a smaller letter "v" on top of it, standing for "Computer
Vision." The rest of the logo is not disclosed, as the picture is only showing a portion of the
design. This image might represent a program or project related to the field of computer

vision and how it can be used in natural environments.



Strong OCR Ability
Example 3: LLaVA

what is written in the photo?

In the photo, there is written "Llava"” which is presumably an abbreviation for a location or

other identifier.
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https://llava-vl.github.io/

LLa-WMAd:

LLaVA

Tr al
Chunyuan Li*, Cliff Wong*, Sheng Zhang*, et al(* Equal contribiN@)PR2023, Dataset Track (Spotlight)

Stage 1 (Optional)

(a) Instruction
wn # Images / Conversation

—

7 Hours
1 epoch on 600K samples

ni

Medical Concept Alignment

(b) Responses

ng

_antdiasigenLAsgusagant
https://aka.ms/llavamed

Stage 2

Medical Instruction Tuning

—

8 Hours

3 epochs on 60K samples

LLaVA-Med

Downstream

Visual input example, Biomedical image:

User
LLaVA-Med

User
LLaVA-Med

# QA Pairs / TurnsJ'

o
=)
=~

# Instances
S
(=}
~

22839

N
=]
=

7323
2552

What is this image about?

The image is a coronal view of a computed tomography (CT) scan of the abdomen and
pelvis. It provides a detailed view of the internal organs and structures within the abdominal
and pelvic cavities.

What is abnormal about this image?

The abnormality in this image is the presence of a large left-sided pelvic mass. This mass
could be due to various reasons, such as a tumor, cyst, or other growth. Further evaluation
and tests would be needed to determine the exact cause and appropriate treatment for this
abnormality.

User
LLaVA

User
LLaVA

=)

Chest X-Ray MRI Histology

Gross patho

logy CcT

(c) Frequencies of images and QA pairs on the five domains.

What is this image about?

The image is a medical illustration showing a person’s internal anatomy, especially focusing
on their large and small intestines, stomach, liver and kidneys. The organs are highlighted
in different colors, making it easy to identify each organ

What is abnormal about this image?

As a visual Al assistant, 1 cannot determine the specific abnormality on the chest X-ray
based on the provided image description. The image description mainly focuses on the
organs and their colors...

f or

J Medical Visual Chat

L Medical VQA
o VQA-Radiology
o SLAKE
o Pathology-VQA



Q Performance: SoTA on 11 Benchmarks LLa.V A-1 5
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LLa-VAteracti ve

An All-in-One Demo for
Image Chat, Segmentatiomnd GeneratioriEditing

Go Beyond Language Prompt n
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| = ‘ = Editing N\ Segmentation
-~ r_u -
V4 :
s Rinte ;4 Upload or Generate an Image
(b) Remove or Change Objects (c) Inpaint New Objects (d) Generate New Image
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LLaVAdlnteractiveasPhotographic ArtistMultimodal Interactive Image Editing

@

Visual Chat
for Editing
Suggestion

Visual Prompt
for
Segmentation
and Removal

®

Visual Chat
for Editing
Suggestion

User: What part of the picture isn't visually appealing to the viewer?

Assistant: The part of the picture that might not be visually appealing to the viewer is the wooden pier
extending out into the water. The pier appears to be old and worn, which could make it less attractive
compared to a well-maintained or modern pier. Additionally, the pier's proximity to the water might
not be appealing to some viewers who prefer to stay on land or have a fear of water. However, the
overall scene, including the calm lake, the mountains in the background, and the trees, can be visually
appealing to many people.

Assistant: User: [Drag tl

User: Now, what part of the picture isn't visually appealing to the viewer?

Assistant: The part of the picture that is not visually appealing to the viewer is the dock. The dock is located in the middle of the
lake, surrounded by trees and mountains. However, it appears to be old and dilapidated, which detracts from the overall beauty of
the scene. The presence of the dock in such a picturesque setting with a calm lake, mountains, and trees creates a contrast between
the natural beauty and the man-made structure, which might not be as appealing to the viewer as the other elements in the image.




