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Voxel51 Innovators Our Founders Focused
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supporting thousands of open
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Computer Vision Fortune 100 companies
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A Tooks) ©
Hore 5 the revised image of the capybara wearing the brown top hat, maintsing the Pocar
style animation. Feel free 1o download or ask for any further adustments.

Can you please make this capybara look like it is wearing the cool jacket from this guy here?
but make it the same general environment and art style as the capybara image while making
the capybara look real

that the Capybara is now!

Here iz a Pixar-style snimated version of the capybara you provided. | hope you find it itting
for what you had in mind! If you'd like any modfications, feel free to ask.

he anvmated capybara, now proudly holding the unique skateboard in €5 paws, whie

aring the brown top hat. Let me know f there: s anything else you would ke to Here is the image of the capybara wearing a cool jacket in the vivid and swirling, colorful

environment as you requested. You can download it here.

GPT-4 (All Tools)
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Count

~ “Vision” Increasingly Involve

Word Occurrences in CVPR Paper Titles (2014-2023)

[ —e— Multimodal

—a— Language
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What’s Going On?

» |s this groundbreaking or hype?
» How are LLMs interfacing with vision?

» What can we expect moving forward?
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Vision-Language Models

» Represent visual information
in semantically meaningful

pepper the
aussie pup —>

way

» Train a multimodal model to
ingest/interpret these
representations

_.
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LLM-Aided Visual Reasoning

» Run vision models on visual ViperGPT
data

» Pass results to LLM for
analysis and conclusions

Input Image:

B> voxeLs1 8



A 4

Vision-Language Models
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Where Vision-Language Mod

LLaVA

» Open-world knowledge

» Rich semantic/visual

content
Source: https wwv . barnorama.com/wp- content/uploads/2016/12/03-Confusing-Pictures. jpg
User What is unusual about this image?
LLaVA 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 one would usually iron clothes
in a more stationary and safe location, such as a home, using a regular ironing board.
The scene depicted in the image is peculiar as it involves a makeshift ironing setup on a
vehicle, 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
environment.
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» Hallucination
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Challenges for Vision-Langua

» On-device » Robust training

& Describe this image.
The image features a young boy riding a bicycle on
a dirt road. There are several other people in the
scene. A few of them are also riding bicycles,
adding to the lively atmosphere.
The image features a boy([0.196,0.255,0.4,0.694]) @ |

riding a bicycle([0.179,0.372,0.404,0.841])
on a road([0.002,0.002,0.997,0.997]). There are no

other people or bicycles in the image.
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LLM-Aided Visual Reasoning
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Basic LLM Information Flow

Use a retriever ReRank the
o fetch relevant samples using a
samples reranker

) | -

Credit: ML Blogger Output '
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i Agentic Information Flow

( Agent Executor \
/Agent \

Input

Output

\

J

\
Tool }

_J

Credit: Roger Oriol — GoPenAl
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VisProg: Compositional Visua

Object Replacement
Replace the desert by sandy beach

(> voxeLs1
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IMAGE

0BJO=Seg(image=IMAGE)

OBJ1=Select(
image=IMAGE, object=0BJO,
query=[ ‘desert’],
category=None)

IMAGE@=Replace(
image=IMAGE,
object=08J1,
prompt=‘sandy beach’)
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HuggingGPT: Control and Orc

(6] x '~ HuggingGPT LLM as Controller ~ HuggingFace

r ~

I Task e
Planing — — z

TR 0 ety et e et s b 5 bcebcre: = M

Prediction : ¥ facebook/
Tl |== detr-resnet-101 l

s =

Can you describe this picture and count how
[m] many objects in the picture?

i %~ nlpconnet/
Prediction ... Vit-gpt2-image-captioning

r e II Model - )
A text can describe the given image: a herd of Selection » [II Task Execution
giraffes and zebras grazing in a fields. In @ —

addition, there are five detected objects as
giraffe with score 99.9%, zebra with score 99.7%, zebra
with 99.9%, giraffe with score 97.1% and zebra with
score 99.8%. The bounding boxes are shown in the
above image. | performed image classification, object
detection and image caption on this image. Combining +
the predictions of '~
L~ and ¥
models, | get the results for you.

\ S

IV Response
Generation

e s e e e e e an e e en Sh En G Sh EE R SE EE E G G SE ST R SR ST S SR SR G S SR S S S

> voxeLs1 )



'Should | Use LLMs to Visually

Pros

» Flexible & Modular
» Interpretable

» Training-free (using
foundation models)

(> voxeLs1
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Cons

» Latency

» Reliance on Prompt
Engineering

> Robustness & Reliability

17



- Agents Can Acquire Skills

60 Minecraft Tech Tree Diamond Tool “
P8I 8B 00X
Wooden Stone  Iron  Diamond
50 Tool Tool Tool Tool

S
o

Number of Distinct Items
N w
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>

>
>

0 25 50 75 100 125 150
Prompting Iterations in Code Generation

——— Voyager (Ours) = Voyager w/o Skill Library =~ =——— ReAct Reflexion AutoGPT

Voyager discovers new Minecraft items and skills continually by self-driven exploration, significantly outperforming the baselines.
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@ ./Documents/code/ml/vimGPT +

Execution time: 0.06s

venv ~/D GF git:(main)
python main.py

Initializing the Vimbot driver...

Navigating to Google...

Please enter your objective: figure out the definition of intel
ligence

Capturing the screen...

Getting actions for the given objective...
JSON Response: {'type': 'SE', 'click': 'SE'}
Capturing the screen...

Getting actions for the given objective...
JSON Response: {'click': 'DE'}

2CEx1ting... .

Execution time: 16.30s

venv ~/Documents/code/ml/vimGPT git:(main)+3

N

VimGPT
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» Vision-Language models promise to bring open-world knowledge to semantically rich
visual tasks

» LLMs can visually reason by orchestrating expert vision models

» Expect LLM-aided visual reasoning to proliferate in the short term due to flexibility,
modularity, and accessibility

» There is no silver bullet...yet

© 2024 Voxel51 20
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Projects Discussed Additional Reading
ViperGPT A Dive into Vision-Language Models
https://arxiv.org/abs/2303.08128 https://huggingface.co/blog/vision langua
e pretrainin
VisProg EE_P B
https://prior.allenai.org/projects/visprog Multimodality and Large Multimodal
Models
HuggingGPT . _
httpS//a rXIVorg/abS/230317580 httpS//huvenChlpCOm/2023/10/10/mU|t|m
odal.html
Voyager
VoxelGPT

https://voyager.minedojo.org/

https://github.com/voxel51/voxelgpt
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https://arxiv.org/abs/2303.08128
https://prior.allenai.org/projects/visprog
https://arxiv.org/abs/2303.17580
https://voyager.minedojo.org/
https://huggingface.co/blog/vision_language_pretraining
https://huyenchip.com/2023/10/10/multimodal.html
https://github.com/voxel51/voxelgpt
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