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Visual conversation

8

Explain the advantages of Write down the facts that you

: Tell me something about :
this product. 8 the history of this place. 8 know about this flower.
The audi e-tron quattro concept is a . . It is a genus of flowering plants in the
plug-in hybrid electric sports car The great wall of china was built in orchid family, orchidaceae. It is
that has a range of 310 miles and 221 bc by emperor qin shihuang to native to eastern asia and south east
can accelerate from 0 to 60 mph in protect the emperor’s capital from asia. It is a perennial flowering plant
just 4 seconds. invaders from the north. that grows up to a height of 1 m.
N\ N\
( ("
What are the ingredients |
What are shown in the photo? 8 need to make this? 8
Is this photo unusual? 8
" F— A man and a chicken. Pepperoni, mozzarella cheese, pizza
é Ig:fc;tesdi\zﬁuse S é é sauce, olive oil, salt, pepper, basil.

What does the man feel

How could someone get and why? 8 What is the first step? 8
out of the house? 8

. . He is scared of the chicken Place the pizza dough on a baking
é It has a slide on the side of the é because it is flying at him. sheet, brush with olive oil, sprinkle
house. with salt, pepper, and basil.
(N /L AN J

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with frozen image encoders and large language models." arXiv:2301.12597 (2023).
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Multimodal ChatBot

What are the things | should be cautious about when | visit here?

When visiting this peaceful location with a pier extending over a serene lake, surrounded by mountains, there are several things to be cautious
about. First, pay attention to the weather conditions, as sudden changes in weather, especially strong winds or storms, can cause the water to
become rough and pose risks to the stability of the pier. Second, be mindful of the structural integrity of the pier; avoid overloading it with too
many people or excessive weight, as this could potentially damage the pier or cause it to collapse. Additionally, be aware of the surrounding
wildlife and respect their space; do not harm or disturb them in any way. Finally, if you decide to go fishing, ensure that you adhere to any local
fishing regulations and use appropriate fishing techniques to keep the lake ecosystem healthy and maintain the balance of the food chain.

Compose an engaging travel blog post about my trip to this place, highlighting the beautiful
sceneries, joyful experiences, and include possible anecdotes.

Traveling to this picturesque location with a serene lake and mountains in the background was a refreshing and rejuvenating experience. The
pier extending over the calm water provided an excellent vantage point from which to appreciate the breathtaking scenery. As | stood on the
pier, | couldn't help but feel a deep connection with nature, taking a moment to soak in the peaceful atmosphere.

One of the highlights of my trip was undoubtedly the fishing experience. The area is teeming with life, and | was thrilled to land a sizeable
catch, despite the modest size of the lake. The joy of fishing in such a beautiful setting was truly rewarding, and it allowed me to take a break
from my busy life and truly immerse myself in the tranquility of nature.

While exploring the surrounding area, | came across a family of birds that had built a nest close to the pier, adding to the charm of the
location. Interacting with the wildlife and observing their behavior was an enriching experience that I'll cherish for years to come.

In conclusion, this idyllic destination provided me with an opportunity to unwind and recharge, surrounded by mesmerizing natural beauty and
the gentle sounds of water and wildlife. If you're looking for a serene escape from the hustle and bustle of everyday life, this pier overlooking
the lake is the perfect place to find solace and reconnect with nature. Liu, Haotian, Chunyuan Li, Qingyang Wu, and Yong

Jae Lee. "Visual Instruction Tuning.”™
arXiv:2304.08485 (2023).
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Scene Understanding desc

What could have happened based on the e
current scene?

G Based on the current scene in the image, it is

possible that a hurricane or severe weather event
caused significant damage to the buildings and
infrastructure in the area. The person walking
through the debris-covered area suggests that they
are inspecting the damage caused by the disaster.
The presence of palm trees indicates that the
location may be in a tropical or sub-tropical region,
which can be more susceptible to hurricanes and
other natural disasters.

A

A

Introduce me this painting
in detail.

S,
1»

Q The painting depicts a young girl with a pearl earring,

also known as "The Girl with the Pearl Earring" or
"Girl with a Pearl Earring". She is wearing a blue
dress and has a pearl earring on her left ear. Her hair
1s pulled back into a bun, and she 1s looking directly
at the viewer. This painting is a famous work of art
by Dutch painter Johannes Vermeer, created in 1665.
It is considered one of his masterpieces and is widely
recognized for its intricate details and realistic
portrayal of the young girl’s facial expression.

Wenliang Dai and Junnan Li and Dongxu Li and Anthony Meng Huat Tiong and Jungi Zhao and Weisheng Wang and Boyang Li and Pascale Fung and Steven Hoi. InstructBLIP: Towards

General-purpose Vision-Language Models with Instruction Tuning. arXiv Z305.06500 (2023)
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Visual Question Answering

Visual input example, Extreme Ironing:

User
LLaVA

User
LLaVA

Source: https://www.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 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.

[Start a new conversation, and clear the history]

What’s happening in the scene?

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

two other people 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 due 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.

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 I 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 [32]

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
GPT-4 [32]

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?
a man is sitting on the back of a yellow cab

User
OpenFlamingo

Can you explain this meme in detail?
The man is drying his clothes on the hood of his car.

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.

Liu, Haotian, Chunyuan Li, Qingyang Wu, and Yong Jae Lee. "Visual Instruction Tuning." arXiv:2304.08485 (2023).
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Audio-visual integration perception ability

How was the audience's response?

Describe what you hear?

;“'*?' | hear sounds of footsteps on the floor in the background, 'Lf‘ The audience was really enthusiastic and clapped loudly for
1 and there is also a dog barking in the house. the performer.
| ST T ‘
' Does the man wear glasses? | ‘ - What is this man doing?
Q:;.j
(A B | Heis playing a saxophone on stage at the concert.

‘B | VYes, he wears a pair of glasses in the video.

Zhang, Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-tuned audio-visual language model for video
understanding." arXiv preprint arXivi2306.02858 (2023).
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Common-knowledge concept recognition

Do you know who the man on the right is? |

B The man on the right is Jon Snow, played by Kit Harington in the
Al television series Game of Thrones.

[ Who is the lady on the left? |

E The lady on the left is likely Daenerys Targaryen, played by Emilia
I Clarke in the television series Game of Thrones.

[What is the relationship between them?]

E Jon Snow and Daenerys Targaryen are both characters in the
television series Game of Thrones. In the show, they have a
romantic relationship. They first meet in the seventh season, and
their attraction to each other grows over the course of the eighth
season. Despite their initial attraction, they have a complicated
relationship due to their respective backgrounds and the
challenges they face in the series

@ Advanced LLMs

i

[ Do you know the building in this picture? ]

The building in the image appears to be the United States
Capitol. It is a neoclassical style building located in Washington,
D.C., the capital of the United States. It serves as the home of
the U.S. Congress and is one of the most iconic landmarks in
the country

Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-tuned audio-
anguage model for video understanding." arXiv preprint arXiv:2306.02858

ECS Manish Gupta



Capture temporal dynamics in videos

‘r Describe this video. l

Summarize this video in one sentence. ‘

Zhang, Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-tuned audio-visual language model for video understanding.” arXiv preprint

arXivi2306.02858 (2023).
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Story and Song generation; comic understanding

Sure, here's a story based on the
image:

Once upon a time, there was a brown
bear, a white rabbit, and a black cat
who lived in a forest. They were good
friends and loved to spend time
together. One day, they decided to
have a picnic under a tree. The bear
brought some honey, the rabbit
brought some carrots, and the cat
brought some milk.

As they sat around the table, the
bear said, "I'm so hungry, | could

eat a whole honey pot!" The rabbit
giggled and said, "I'm so hungry, |
could eat a whole bag of carrots!"
The cat meowed and said, "I'm so
hungry, | could drink a whole bowl! of
milk!"

They all laughed and dug in to their
food. The bear loved the honey, the
rabbit loved the carrots, and the cat
loved the milk. They were all very
happy and content.

After they finished their meal, they

@ Advanced LLMs
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Sure, here's a rap song based on the
image you provided:

Verse 1:

I'm an old lady, but I'm still flyin'
I've got my headphones on and I'm
feelin' high

I'm in the studio, makin' some beats
I'm the queen of hip hop, can't
nobody touch my feet

Chorus:

I'm the grandma of rap, I'm still
spittin' fire

I've got my green jacket on, I'm
lookin' fly

I've got my sunglasses on, I'm
shining bright

I'm the queen of the game, I'm makin'
it right

Verse 2:

I've been in the game for years, I've
paid my dues

I've got a microphone in my hand and
I'm singin' the blues

I've got the crowd in the palm of my
hand

I'm the queen of rap, I'm takin' over
the land

-

Zhu, Deyao, Jun Chen, Xiaogian Shen, Xiang Li, and Mohamed
pt-4: Enhancing vision-language understanding

Elhoseiny. "Minig
with advanced large language models." arXiv:2304.10592 (2023):

The people in the image are Goku and
Vegeta, two characters from the
Dragon Ball series. Goku is a saiyan
warrior and the main protagonist of
the series, while Vegeta is a saiyan
prince and the main antagonist. They
are both known for their powerful
abilities and their rivalry.
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Image

8 Prompt

Please identify the text in the picture.

Unesco announces its newest geoparks

around the world
9 April 2024 <% Share

By Lynn Brown, Features correspondent

From dinosaur fossils in Brazil to the soaring monasteries of Meteora, these 18 new
ical sites highlight a particular region's natural, cultural and intangible
heritage.

Travellers interested in deep dives into geology, culture and sustainability have several
new destinations to place on their bucket lists. Unesco just announced the designation
of 18 new Global Geoparks, bringing the total to 213 sites representing 48 countries
around the world.

From crystal-clear karst lakes to an archipelago formed during the last ice age, these
parks are more than just sites with unique geological features; they also serve to
highlight a particular region's natural, cultural and intangible heritage. “Unesco Global
Geoparks represent land, where inter geological heritage
intertwines with human history and supports rich blmi]verslly explains Anténio
Abreu, director of the Division of Ecological and Earth Sciences at Unesco. "Each new
geopark tells a unique stary, using geology as its lens.”

Here are five of the newest geoparks on Unesco's list:

'm) ..
) MiniCPM-Llama3-V 2.5

Title: Unesco announces its newest geoparks
around the world

Date and Author: 9 April 2024
By Lynn Brown, Features correspondent

Image Caption: Unesco Geoparks represent a
balance of unique geological features, cultural
touchpoints and a focus on sustainability (Credit:
Chris Karagelis)

Body Text: From dinosaur fossils in Brazil to the
soaring meteors of Meteora, these 18 new geological
sites highlight a particular region's natural, cultural
and intangible heritage.

Travellers interested in deep dives into geology,
culture and sustainability have several new
destinations to place on their bucket list. Unesco just
announced the designation of 18 new Global
Geoparks, bringing the total to 213 sites representing
48 countries around the world.

From crystal-clear karst lakes to an archipelago
formed during the last ice age, these parks are more
than just unique geological features; they also serve
to highlight a particular region's natural, cultural and
intangible heritage. Unesco Global Geoparks
represent landscapes where internationally
significant geological heritage intertwines with human
history and supports rich biodiversity, explains
Anténio Abreu, director of the Division of Ecological
Sciences at Unesco. "Each new geopark tells a
unique story, using geology as its lens."

Here are five of the newest geoparks on Unesco's list:
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Based on this picture, make a detailed meal
plan for me.

Asian Diet Pyramid

Daily Beverage
Recommendations:

6 Glasses of Water or Tea

ation
/FRUITS lEGUMEE VEGETABLES

= e \&’T Daily

[ e “‘3

A el

s “i

RICE, NOODLES, BREADS, MILLET,
CORN & OTHER WHOLE GRAINS

- cexfl
ArrEETTITINITIITIIITTITIEIITITIITIEITINE

Daily Physacal Actlvny

2000 Oktways Preservation =0 Exchangs Truat

Yao, Yuan, Tianyu Yu, Ao Zha

&
= MiniCPM-LIama3-V 2.5

To create a detailed meal plan based on the Asian
Diet Pyramid, one would start with the base of the
pyramid, which emphasizes daily physical activity
as the foundation of a healthy lifestyle. Then, for
each food group listed in descending order from the
top to the bottom, an individual could plan meals
that include the recommended items. For example,
for the 'MEAT' group, one might have fish or
chicken dishes for protein. The 'SWEETS' and
'EGGS & POULTRY" groups suggest including
eggs or poultry like chicken or turkey. The 'FISH &
SHELLFISH' group could feature seafood such as
salmon or shrimp. The 'SWEETS' group could
include fruits like apples or bananas. The
'VEGETABLE OILS' section suggests incorporating
vegetable oils like olive or canola oil into cooking.
The 'LEGUMES, SEEDS & NUTS' group might
include beans, lentils, or nuts. The 'VEGETABLES'
group is broad and could include a variety of
vegetables such as broccoli, carrots, or bell
peppers. Lastly, the 'RICE, NOODLES, BREADS,
MILLET, CORN & OTHER WHOLE GRAINS' group
would be the staple carbohydrates in meals. This
meal plan should be tailored to an individual's
dietary needs and preferences while following the
principles outlined in the Asian Diet Pyramid.

ng, Chongyi Wang, Junbo Cui, Hongji Zhu, Tianchi

Cal et al.

"Minicpm-v: A gpt-

v level mim on your phone.” arXiv:i2408.01800

024).
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erstanding images with extreme aspect ratio

-

= a HOa
What will we eat on the
Moon? The food is literally
out of this world
By Laura Hall

Share <

Good food is crucial for a successful de
(Credit: Getty Images)

The Moon may be the final frontier for
mankind, but what will we eat when we get
there? Pasta and protein bars made out of thin
air are just the beginning.

Space fever is approaching at warp speed. In the
next two years, Nasa plans to send astronauts
back to the Moon via its Artemis programme;
the International Space Station (ISS), designed
to orbit for 15 years but now hitting its 26th year
in space, will soon be replaced; and scientists are
looking seriously into the possibility of manned
deep space missions. Add to that a proliferation
of tourism projects rocketing deep-pocketed
individuals up to the edge of space and it begs
one question for a food writer like me: what will
we eat when we get there?

"Food is something that keeps astronauts sane,"
says Dr Sonja Brungs, astronaut operations
deputy lead at the European Space Agency.
“Good food, proper food with a lot of variety,
tailored to the needs of the individual astronauts
is crucial for a successful deep space mission. I
think people underestimate how important it is."

Currently, astronauts are given small food
pouches containing prepared meals. These

meals are made by specialised food-production
companies and then freeze-dried, dehydrated or
thermostabilised. Astronauts add water to heat
or cool the meals to eat; they can also bring
along a special meal that reminds them of home
(this too has to be carefully formulated and
thermostablised).

There are some no-gos: anything that crumbs,
like bread, can't be taken into space as the
crumbs can easily become airborne in the low-
gravity environment, meaning they could be
inhaled or get into vital equipment. Salt is
limited, due to the fact that the body stores
sodium differently in space, leading to
accelerated osteoporosis, and alcohol is also not
permitted as it affects the waste water recycling
system in the ISS.

®

I

-

chocolate mousse on his last trip (Credit: ESA/Nasa)

“"Novelty is definitely an issue," says Brungs.
“Astronauts who are in space for just six months
miss crunchiness and texture, It is really
important for mental wellbeing to have a variety
of textures, and especially for deep space
missions, having a variety of foods to eat.”

In 2021, Nasa launched a Deep Space Food
Challenge to discover new ways to create food in
space with limited resources producing minimal
waste, while also providing safe, nutritious and
tasty food that can perform on a long-term deep
space mission.

& We make food out of thin air, quite

literally - Artuu Luukanen

Solar Foods, based in Helsinki, is one of the eight
companies that has reached the challenge's final
phase. Their remarkable concept: using space
waste to create protein.

R

"We make food out of thin air, quite literally,"
says Artuu Luukanen, Solar Foods' senior vice
president in Space and Defence. His company
discovered an edible microbe in the Finnish
countryside that grows by feeding on a mixture
of carbon dioxide, hydrogen and oxygen. The
result is a source of protein from bacteria. The
protein can be blended with a range of flavours
or textures to create various kinds of nutritious
food, such as pasta, protein bars, alternative
meats and even an egg replacement

"We started thinking about space food because
in any space habitat, you have two key waste
gases available: hydrogen and carbon dioxide,"
Luukanen said. "So what we are talking about
here is really not just a food manufacturing
technology for space, but something that will be
an integral part of the environmental control
and life support system.”

Amanda Griffin
The ISS has its own tiny vegetable garden on board where

astronauts study plant growth in microgravity (Credit:
Nasa/Amanda Griffin)

Solar Foods' protein can be turned into a paste
or powder and blended with flour and more
typical food ingredients to create protein
enriched foods such as pasta, protein bars and
even chocolate. Experiments are continuing to
discover whether it can be mixed with oils and

turned into something with a texture of a steak,
usinE a3D Ennter.

Fresh food is also a consideration: while vitamin
tablets can help, astronauts need fresh produce,
and experiments continue into how to grow

in this unique gravity, zero-
sunlight environment. The IS_S has its own tiny
mm, known as Veggie,
where astronauts study plant growth in
microgravity.

O
a

0]
o

Please describe the content in the picture.
MiniCPM-Llama3-V 2.5

The image is a screenshot of an article from the BEEC
website, titled "What will we eat on the Moon? The food
is literally out of this world." The article is authored by
Laura Hall and was published 2 hours ago at the time of the
screenshot. The main visual is a photograph of an astronaut,
identified as Andreas Mogensen, who is smiling and
holding a chocolate mousse on a spoon. He is wearing a
blue shirt with the ESA (European Space Agency) logo and a
name tag. The background of the photo shows the interior of
a spacecraft or space station. The text of the article
discusses the challenges of providing food in space,
mentioning the ISS (International Space Station) and the
Artemis program. It also touches on the nutritional aspects of
food in space, the use of 3D printers for food production,
and experiments with growing plants in microgravity.
The article includes a quote from Luukanen about the
challenges of food production in space and mentions the
ISS's vegetable garden. The overall tone of the article is
informative, with a focus on the technological and scientific
aspects of space food.

* The colored underlines are for illustration purposes only and are not used as model input.
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-~ Prompt
How does it work?
How does UltraEval work?
Data preparation Evaluation process Model support
Raw data @m AP| -
&y Hnowledge P"’ml:jimp'-'t S Model %aymem
B Code - Local URL
~ /Pw_m
Collect @ LM Torch T
Metric calculation
Official data source
+ {2z HF Model
i Hugging Face
@® GitHub -~ ~ Score Custom Model
\.
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UltraEval appears to be a system or process
designed to evaluate data, likely in the context of a
scientific or research project. The flowchart outlines
the steps involved in this process:

1.Data Preparation: This stage involves collecting
and organizing raw data, which can come from
official data sources such as GitHub or Hugging
Face. These are represented by icons indicating
their origin.

2.Evaluation Process: After the data is prepared,
it undergoes an evaluation process that includes
several steps:

- Prompt Input: This could involve providing
prompts or instructions for the model.

- Model Deployment: Here, the model is likely
trained or configured to perform evaluations based
on the input.

- Local URL: This step may involve accessing or
using a local URL, possibly for deploying the model
or retrieving results.

- Post-process: This could refer to further
processing of the model's output, such as cleaning,
filtering, or formatting data.

3. Metric Calculation: Following the post-process,
metrics are calculated to evaluate the performance
of the model. This is indicated by a graph icon,
suggesting quantitative analysis.

4. Score: The final stage is to determine the score,
which is likely the outcome of the metric calculation.
This score would reflect the model's performance
or the quality of the data after evaluation.

5. Model Support: Throughout the process, there
is support for various models, including vLLM/Torch,
HF Model, and Custom Model. These models are
likely used at different stages of the evaluation
process.

In summary, UltraEval seems to be a structured
approach to evaluating data using machine
learning models, with a focus on performance
metrics and customization options for different
types of models.

O

-~ Prompt

What do you think are the issues with this
interior design? Can you provide a detailed
analysis of the flaws in this interior design
and what suggestions would you propose to
address these issues?

& MinicPM-Llama3-v 2.5

The issues with this interior design include a lack of
cohesion in color scheme, cluttered space, and
mismatched furniture styles. To address these
issues, one could start by selecting a unifying color
palette to create a more harmonious environment.
Additionally, decluttering and organizing the space
can help create a more open and inviting
atmosphere. Finally, replacing or reupholstering
mismatched furniture with pieces that share a
similar style can improve the overall aesthetic of
the room.

Yao, Yuan, Tianyu Yu, Ao Zhang, Chongyi Wanq,

Junbo Cul, Hongji Zhu, Tianchi Cai et al. "Minicpm-v:

A gpt-4v level mllm on your phone.” arXiv:2408.01800
(2024).
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Understanding menu cards and infographics

8 Prompt

Can you list all of the items under pancakes?

CAFE

Breakfast Menu

WAFFLES

Beigian Waffle HE
Krimkoke sio
Potato Waffle :::
Soft Waffle sio
Toaster Waffle $i0
Chocolate Waffle 510
Toasted Waffle sio
Special Honey Waffle $10

PANCAKES (4

Original Pancake S0 \
Oat Pancake with a Twist Sio S
Cherry-Topped Pancakes S0
Yogurt Pancakes S10
Banana-Spice Cakes S10
Red Velvet Pancakes $10
10
$10
$10
S10

8 Prompt

Analyze this form, | want to know the trends
and data

Top 20 GitHub accounts with 4+ gen Al repos with at least 500 stars

openai
microsoft

h
THUDM
force

OpenBMB -

open-m
QwenlM
mun-llama

Yao, Yuan, Tianyu Yu, Ao Zhang,
Chonqgyi Wang, Junbo Cul, Honqji
Zhu, ilanch| Cai et al. "Minicpm-v: A

t-4v level mllm on your phone."
ar)Xw:ZZUB.U:IBUU ZZOZ%S.
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Certainly. The items listed under the "PANCAKES"

section on the menu are:

Qriginal Pancake; Oat Pancake with a Twist;
Cherry-Topped Pancakes; Yogurt Pancakes;
Banana-Spice Cakes; Red Velvet Pancake;
Pancakes with Apricots; Tropical Pancakes;
Crepes Suzette; Shortcut Apple Pancakes

Each item is priced at $10.

'
— MiniCPM-LIama3-V 2.5

The bar chart provides a visual representation of
the popularity of GitHub accounts that have 4+
generation artificial intelligence repositories with at
least 500 stars. The trends indicated by the chart
suggest that there is a significant variation in the
number of stars received by these accounts. The
account with the longest bar, 'openai’, has the
highest number of stars, while 'run-llama' has the
shortest bar, indicating it has the fewest stars
among the listed accounts.

The data shows that 'openai’ has significantly more
stars than the other accounts, with its bar extending
beyond the 25-star mark. This suggests that
'openai' is the most popular among the listed
accounts. Other accounts, such as'microsoft’,
'huggingface’, and 'google-research’, also have
relatively long bars, indicating they are quite
popular as well.

On the other hand, 'run-llama’ has the shortest bar,
indicating it has the fewest stars among the listed
accounts. This could suggest that it is either a
newer account or less well-known compared to the
others.

Overall, the chart provides a snapshot of the
popularity of these GitHub accounts based on the
number of stars they have received, with 'openai’
being the most popular and 'run-llama’ being the
least popular among the listed accounts.

IT-CS_]l Manish Gupta


https://arxiv.org/pdf/2408.01800

QA on bill images

Here's the breakdown of the cost and the tip calculation, based on the

receipt:
F3eughols
fal |Ilr|ul1u$l| -1a:l_5; 264
a001 i 1.— : .
it 220 1518 1. Identify the cost of the sliced meat:
CHE-114.990.418 M
Fle | EQrLiie " ?;3
Tischrummer ) ) . ) o o
Gaste _ e * The receipt lists "1x Zlrcher Geschnetzeltes + Rosti" at CHF 36.50. This is
e a 36.50 36. . . . . e
b e S the sliced meat dish with a side of Résti (fried potatoes).
Wil & 36.50 365
i gsgg."']uﬁétzeltes :
: Pratsa] 1,800 81 i
1 aisg|beersalce 1. B . .
2% 401 T Rawpier @ 6,80 13, 2. Calculate the 18% tip:
Total CHF:
fotal EUR: ! !
e : « Tip amount = CHF 36.50 * 0.18 = CHF 6.57
Umsatz 8.10% nk1.
MHST 8.10% (3)

Bar GHF " _40 3. Calculate the total amount to pay:

+ Total = CHF 36.50 + CHF 6.57 = CHF 43.07

| only had the sliced meat, how much do | need to pay? include a 18% ti
Y : Rey P Therefore, you need to pay approximately CHF 43.07, including an 18% tip.

Team, Gemma, Aishwarya Kamath, Johan Ferret, Shreya Pathak, Nino Vieillard, Ramona Merhej, Sarah Perrin et al. "Gemma 3 technical report." arXiv preprint arXiv:2503.19786 (2025).
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Frozen: Multimodal few-shot learning

on

the water

T

1

Jo

Language Model
Self Attention Layers

# Frozen

T

T

L
[

 t t t 1
)(

JL_J(
N

J JC _JC I
L T 1 1 1

J
!

)
T

Vs vVision
Encoder

96 Language Model
Text Embedder

# Frozen

P 1T T

A small red boat
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T

T

Blue <EOS> Steve Jobs . <EO0S>
Self Attention Layers Self Attention Layers
LLI [[[[[[T[ ] [[”TH”” H”“T”””[T[ )
Vision Text Vision Text Vision Text
Encoder Embedder Encoder Embedder Encoder Embedder
| Question: Q: Who Q: Who
AL What colour invented invented
: 5 this? A: this? A:
Xﬁs:,zi.car' The Wright
' brothers.

(a) 0-shot VQA

(b) 1-shot outside-knowledge VQA

(c) Few-shot image classification

Inference-Time interface via in-context learning.

Manish Gupta

this?
Answer:

This 1is dax <EO0S>
! ! f
Self Attention Layers
T
(rrrrrerenpnerpeqeerpeeyerenqpeeeeeeyr
I i [ i B
Text Vision Text Vision Text
Encoder Embedder Encoder Embedder Encoder Embedder
1 T T
This is a This is a Question:
dax. .. ] blicket. What is




Flamingo

Output: text
. Pretrained and frozen @ N
. a very serious cat.

Trained from scratch

| | n-th GATED XATTN-DENSE
Perceiver Perceiver '
SN S S bl
1st GATED XATTN-DENSE

Processed text
| <image> This is a very cute dog.<image> This is

tanh gating
1

cross attention

Interleaved visual/text data

This is a very cute dog.| &

Vision ITanguag
] input input
* Vision Encoder: Pretrained ResNet. e Datasets:
* Flamingo-3B, 9B and 80B. « MultiModal MassiveWeb (M3W): Interleaved

. ‘ N del q he visual image and text dataset.
* Ata given text token, the model attends to the visua  Pairs of image/video and text: ALIGN dataset,

tokens of the image that appeared just before. LTIP (Long Text & Image Pairs), VTP (Video &
Text Pairs)

é%v?rgc, Jean-Baptiste, Jeff Donahue, Pauline Luc, Antoine Miech, lain Barr, Yana Hasson, Karel Lenc et al. "Flamingo: a visual language model for few-shot learning." NIPS 35 (2022): 23716-
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F | a m i n g O Perceiver Resampler

X num_layers

Output: text

Pretrain nd frozen ;
. et ed and froze a very serious cat.

Treined from seratel —

| | n-th GATED XATTN-DENSE h
Perceiver Perceiver '
eSS S mblek sk
1st GATED XATTN-DENSE
— Learned
Processed text latent
| <image> This is a very cute dog.<image> This is queries

Interleaved visual/text data

This is a very cute dog. This is
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N X

Image

Encoder mw%

BLIP: Bootstrapping Lang-Image Pre-training

» Works for both understanding
and generation

* Multimodal mixture of Encoder-Decoder (MED)
 Unimodal encoder: ViT-B/16 and ViT-L/16; BERT-base

« image-grounded text encoder
* image-grounded text decoder

1

4 Wz

TN

\

€

[ Feed Forward ]

A

»
>

[ Self Attention ]
F 3

- g

&
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Imc e ]
g P

~

[ Feed Forward

)

A

)

4

Nx
oD
[ Bi Self-Att
7'y
Na
Text
Encoder ”[CLS] +:]n

/

ITM LM

' N h

( D ) (| D
[ Feed Forward ] [ Feed Forward ]

F 3 F y

>0 >0
={ Cross Attention ] =[ Cross Attention ]

y A

oD (D
[ Bi Self-Att ] [ Causal Self-Att ]

F Y A

L _ &
Image-grounded Image-grounded

Tt eheoder "[Encode]+[;]" fextdecoder «[pecode] + ()"

“a little girl holding a kitten next to a blue fence”

Li, Junnan, Dongxu Li, Caiming
Xiong, and Steven Hoi. "Blip:
Bootstrapping language-image
pre-training for unified vision-
language understanding and
generation." In ICML, pp. 12888-
12900. PMLR, 2022.
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Vision-and-Language
Representation Learning

Vision-to-Language
Generative Learning

BLIP2

*

Image Q'Former

S
Large

Language

Encoder e Querying Transformer
¥ 5 (LLM) that goes along this photo.
Love is like a sunset, it’s
(@0-08) Text hard to see it coming but
Queries when it does it’s so beautiful.

Bootstrapping Pre-trained
Image Models

Bootstrapping Pre-trained
Large Language Models (LLMs)

|

|

|

|

|

|

|

l |
| Model Write a romantic'message
|

|

|

|

|

|

|

|

|

|

 Pre-trained in two stages
* Vision-language representation learning stage with a frozen image encoder
* Vision-to-language generative learning stage with a frozen LLM.

* Q-Former=image transformer+ text transformer

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with frozen image encoders and

large language models." arXiv:2301.12597 (2023).
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BLIP2

Q-Former=image transformer+ text transformer

Queries interact with

« each other and optionally text through self-attention layers
frozen image features through cross-attention layers

Q-Former Q: query token positions; T: text token positions.
Image-Text Image-Grounded @ masked [J unmasked
Matching Image-Text Text Generation Q T Q Q
Input Image + ________ , Contrastive |« ¢
y ( Feed Forward I Lowining Feed Forward | DD DD Q D D .. Q DD . .
— for every : “00oo0 0] EE L0 EE
AP other block S
i%! grﬂi%‘zr Cross Attention Attention Masking D D D D D D D . . . D D
" L . wnn+—  bidirectional g b DD DD DD DD .. DD
J xN | § ;ﬂ"?tﬂm?rﬁgld‘;?‘fiﬂ_ﬁ Self Atiention  yprgN Bi-directional Multi-modal Causal Uni-modal
\ - \ 4 / Self-Attention Mask  Self-Attention Mask Self-Attention Mask
Learned 5 Image-Text Image-Grounded Image-Text
Queries (0 0~-00 Input Text [a cat wearing sunglassesJ Matching Text Generation Contrastive Learning

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with frozen image encoders and large language models."

arXiv:2301.12597 (2023).

@ Advanced LLMs
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BLIP2

A HE-BNE Output Text [a cat wearing sunglasses ]
[}

Bogtstra(;)pinbg froz"la iiﬁﬁ" —_— =L
r- & u %
o :E;n g(’auagaes&e/I o #%: — e — [ Q-Former ConneZte i % LLM Decoder
0. OFD , @@-88)  -—([@@-88)
Input Image Learned Queries
Bootstrapping from an — B Suffix Text [ wearing sunglasses ]
el U . |
e.g. FlanT5 e \’
, — (@O-ma](acat)
Input Image Learned Queries Prefix Text
* Pre-training dataset * Pre-trained image encoder
e Same as BLIP » ViT-L/14 from CLIP; ViT-g/14 from EVA-
* 129M images from COCO, Visual CLiP
Genome, CC3M, CC12M, SBU * Frozen language model
* 115M images from LAION400M « OPT for decoder-based LLMs; FlanT5 for
dataset. encoder-decoder-based LLMs.

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with ?rozen image encoders and large language models."
arXiv:2301.12597 (2023).
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MPLUG

Instruction-following image-LLMs: LLaVA,
mMPLUG and MiniGPT4

Pre-trained on image-text pairs

» 3 understanding tasks (Image-Text .
I(\ZAoLrlw\}Ir)astlve Learning, Imagé-Text Matching,

1 generation task (Prefix LM).

Pre-training data

* 14M images with texts from MS COCO, Visual
Genome, Conceptual Captions, Conceptual
12M, SBU Captions.

First 6L of BERTbase for text encoder

Last 6L of BERTbase for cross-modal skip-
connected network

12-layer Transformer for the decoder.

CLIP-VIiT for visual encoder (ViT-B/16 or
ViT-L/14)

@ Advanced LLMs

______ I_________----I--_-_, Prefix LM

Q000 TQ"Q QO
/ C FFN ) \ 4 h

t
¢ Self-Attn ) 1x ( FEN )
Connected Attention
______ | I
fOOTOO OOfOO ( Cross-Attn )
( FFN ) Nx Mx
t
(' Cross-A
q ross‘r ttn ) Sy
( Self. At ) (Causal Self-Attn)
Asymmetric Co-Attn
____________ j
\\\LQQQQJ |
______  S— g 4
00 TQ_Q_‘—-
(Visual Encoder) ( Text )

Li, Chenliang, Haiyang Xu, Junfeng Tian, Wei Wang, Ming Yan, Bin

Bi, Jiabo Ye et al. "mplug: Effective and efficient vision-language

learning by cross-modal skip-connections.” arXiv:2205.12005

Manish Gupta
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LLaVa

o . anguage Response X,
« Stage 1: Pre-training for Feature LnguegeResporse X @2 @0 R

Alignment oneteklle _———
» 595K image-text pairs. ajalaparae
* Pretrain using 58K conv generated by roectonW (7, H #H,
GPT4. VistonEncoder X, Image X4 Language Instruction
. Vlsgal encoder and LLM weights frozen. X oy sten-nessage <STOP> \n
* Define loss over answer tokens. Human : X oiruce <STOP> \n Assistant: X! <STOP> \n

Human : X?nstmct <STOP> \n Assistant: Xj <STOP> \n - - -

» Stage 2: Fine-tuning End-to-End.

» Keep the visual encoder weights frozen. xt _ { ;andomchoose X1, X,] or [Xv,)ﬁg], the first turntt :11
. . instruct t t t

« Update both projection layer and LLM. & IEHAR e =

* Finetune on 158K language-image . LLM=LLaMa

instruction-following samples: 58K , , ,
conversations, 23K detailed description, * Pre-trained CLIP visual encoder ViT-L/14

77k complex reasoning. . sysc’lcem—mtefssa e - ﬁ.chat betw.eﬁn ? cTuhrious .h%um?n
o i _ and an artificial intelligence assistant. The assistan
gg?iﬁated using few-shot prompts to ives helpful, detailed, and polite answers to the

Liu, Haotian, Chunyuan Li, Qingyang Wu, and Yong Jae Lee. "Visual InstructionulrLrJ'Inéllrl?q.S QRE%QMMS (2023).

D (IFI .
Advanced LLMs o] Manish Gupta



https://arxiv.org/pdf/2304.08485.pdf

Video-LLaMA

* Video Q-former: aggregates frame-
level representations

 shares same architecture with Query
Transformer (Q-Former) in BLIP-2

* Video and audio soft prompts

 Audio encoder: Audio spectrogram
Transformer from ImageBind.

« Multi-branch Cross-Modal Training
* Vision-language

* Pre-train on (a) video caption dataset
(b) image-caption data

* Audio-language
 Pre-train on an audio caption dataset.

@ Advanced LLMs

This video is an animation of a rocket |
Jlaunching from a launch pad at night... |

£ d
[" LLM (Vicuna/LLaMA) ]

: Vision-Language Branch ) 1 i uf $ L “7*“ Audio-Language Branch :
iy mear i
B I
[[D ) [ITI-I]]
6 Video Q-Former “ & Audio Q-Former J
— A Ar’ A = if 7y A A .
DD D D DD D D
S
|
8 8 & &
%% Visual Encoder e .
(Vill & Q-Formen) / Audio Encoder \
........... V,deoframesAud|os|gna|s
oE" B
R s it

Zhang, Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-
tuned audio-visual language model for video understanding.”

marXiv:2306.02858 (2023).
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MiniGPT-4

* Aligns a frozen visual encoder with ettt ~
. . . . ( The logo design is simple and minimalistic, with a pink line drawing of a flamingo |
a fI’OZG ﬂ Vl CU ﬂa Wlth 1 p I’O_j eCtIO n standing on one leg in the water. The design is clean and easy to recognize, making it
| | suitable for use in various contexts such as a logo for a beach resort or a flamingo- I
aye r. themed event. The use of a flamingo as a symbol adds a touch of whimsy and fun to I
I the design, making it memorable and eye-catching. Overall, it's a well-designed logo
° Sta g e 1 (p ret ra i N i N g) \ that effectively communicates the brand's message. |

* Vision encoder and LLM are frozen

» Image captioning dataset (LAION,
Conceptual Captions, and SBU)

« Stage 2 (finetuning)
+ 3,500 detailed image description pairs

e ###Human: &
<Img> <ImageFeature> </Img> <Instru e Vit
ction>###Assistant:

 <Instruction> is “Describe this image in
Zhu, Deyao, Jun Chen, Xiaogian Shen, Xiang Li, and Mohamed Elhosein

detail” or ]S:OhU|d you d$scrlbe"the "Minigpt-4: Enhancing vision-language understanding with advanced
contents or this Image Tfor me . large language models." arXiv:2304.10592 (2023).

@ Advanced LLMs
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diarization)
* Input: How many speakers ar m e Input
this audio and W%‘at happene P Can you transcribe it with speaker names?
. 0utput
Mark Okay, good morning. This is our first team
meeting.

« Team: Morning.

« Mark: | will be your project W\amagerjor t dag,

\ for this proﬁect My navng s MaV‘k an I(L
€

tation o)
* Qutput %V}agct olfsf 'l‘:f\lssel?s the a ema?a‘? or to Well, of
. 'll’ohere are Four sp akers in the gourse f new to eath other, SFO 2 like to get
audio, It soum S (:i fro ject %ths"‘?ég%dw {f\t S50, (eat's do ”‘%t sgel ""“”‘;"e‘({:
[ ou. Can you introdu our:
Mm;\\gix% iNMearre tlse intrb ucing Tou are a W‘Wk%tm g expert? ’
p\lw\seb and askfndtl/\e team o DlV‘k Yef( éleh my Mc‘{rme %SL‘PI;;I;OJDlrk Meinfelt.
memstg?:se ‘%‘i\“ﬁf"ffo ebéceA%\eeller\Sflec{\; S W\arketm eﬁqoert And”l w fl see wb\at uh th
3 L\e f user wants and, uh, wb\at we can do, uh, wit
e Bl N e e i o, prilct ol

« Mark: Excellent. And you are?

roles: Dirk as the marketin
« Nick: Nick de Boer, us r interface designer. I'm
J(eplery'ferijllgmaf{&gbleegsgsrtmg%rface gomg to, uh, look at the technical des%m From
(n ustwal desianer. The brleF he Tser” point of view.
https://0p@arainds Bl HL e storl (ties Mark: Okag
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Lecture summarization

* Input
* Here is a video of a presentation
on techniques for maximizing
LLM performance. Could you
give me a detailed summary of
the presentation?

P 0:00/45:31

https://openai.com/index/hello-gpt-40/

@ Advanced LLMs

Output
Certainly! The presentation focused on techniques for maximizing the performance
of large language models (LLMs) and was delivered by Colin Jarvis and John

Allard from OpenAI. The session was part of OpenAl's first developer conference
and aimed to provide insights into optimizing LLMs for specific tasks.

Introduction

e Colin Jarvis is the head of OpenAl's solutions practice in Europe, and **John
Allard** is an engineering lead on the fine-tuning product team.

e The presentation highlighted the challenges of optimizing LLMs, emphasizing
that there is no one-size-fits-all solution.

Challenges of Optimizing LLMs

1. **Separating Signal from Noise**: It's challenging to identify the exact
problem.

2. **Abstract Performance Metrics**: Measuring performance can be difficult.

3. **Choosing the Right Optimization**: It's hard to know which approach to use.

Optimization Flow
e The presenters introduced a framework for optimizing LLMs based on two axes:
e **Context Optimization**: What the model needs to know.
e ** LM Optimization**: How the model needs to act.
e The framework includes four quadrants:
e **Prompt Engineering**: The starting point for optimization.
e **Retrieval-Augmented Generation (RAG)**: For context optimization.
e **Fine-Tuning**: For LLM optimization.
o **A11l of the Above**: Combining all techniques.

Manish Gupta
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Lecture summarization

Prompt Engineering
e Strategies:

Write clear instructions.

Split complex tasks into simpler subtasks.
Give the model time to think.

Test changes systematically.

e Good for:

Testing and learning early.
Setting a baseline.

e Not good for:

Introducing new information.
Replicating complex styles.
Minimizing token usage.

Retrieval-Augmented Generation (RAG)

e Overview:

RAG involves retrieving relevant documents and using them to generate
responses.

e Good for:

Introducing new information.

e Reducing hallucinations.
¢ Not good for:
e Embedding broad domain knowledge.
e Teaching new formats or styles.
e Minimizing token usage.

e Success Story:
e The presenters shared a success story where they improved accuracy from 45%

to 98% using RAG.

https://openai.com/index/hello-gpt-40/

@ Advanced LLMs

Fine-Tuning
e Overview:
e Fine-tuning involves continuing the training process on a smaller, domain-
specific dataset.
¢ Benefits:
e Improves performance on specific tasks.
o Improves efficiency.
e Good for:
e Emphasizing existing knowledge.
e Customizing structure or tone.
e Teaching complex instructions.
e Not good for:
* Adding new knowledge.
e Quick iteration.
e Success Story:
e The presenters shared a success story from Canva, where fine-tuning improved
performance significantly.

Best Practices

1. **Start with Prompt Engineering and Few-Shot Learning**.
2. **Establish a Baseline**.

3. **Start Small and Focus on Quality**.

Combining Fine-Tuning and RAG
e The presenters highlighted the benefits of combining fine-tuning and RAG for
optimal performance.

Application of Theory
e The presenters applied the theory to a practical challenge, the Spider 1.0
benchmark, achieving high accuracy using both RAG and fine-tuning.

Conclusion

e The presentation concluded with a summary of the optimization flow and
emphasized the importance of iteratively improving LLM performance using the
discussed techniques.

Lese

®  Manish Gupta
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MiniCPM-V

A man is

slice Encoding rositoral 1+ Adaptive Visual Encoding
; Embedding 1 ) .
Large Language Model (MiniCPM-2.4B) T ——_— g * Respect raw Input aspect ratio
777777777777777777777777777777777777777777777777777777777777777 ‘ « Preserve sufficient visual details
AL 0 00 A=l AL Ehis. - B2 B Bl B B B i (high resolution).
Sharad|Gormpression Layer ' ! E # ‘ a * Include orig image as a slice

. « Compression layer: a perceiver
i resampler structure with 1 layer cross-
........ 2%t attention.

s B i ’ Partition Solutions Vo
p g ‘ . i B * Visual tokens of each slice are

Visual Encoder (SigLIP-SoViT-400m/14)

compressed into 64 queries for

' 1x6 2x3 3%2 6%1 1x7 H
Seapie RLatEa g § MiniCPM V1&2 and 96 tokens for
Vool e za ae Ted MiniCPM-Llama3-V 2.5
| i ‘g ] g .+ Spatial Schema: Wrap tokens of each
B~ | slice by two special tokens <slice>
| - - fsﬁnfe];uqueri and </slice>, and "\n” to separate
(a) overall structure T (b)adaptlvewsualencodmg ---------- slices from different rows.

Yao, Yuan, Tianyu Yu, Ao Zhang, Chongyi Wang, Junbo Cui, Hongji Zhu, Tianchi Cai et al. "Minicom-v: A gpt-4v level mllm on your phone." arXiv:2408.01800 (2024).
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Help user to find flights (1/4)

Find round trip flights from SEA to NYC on 5th next
month and filtered by price in ascending order.

UI-TARS

ubuntu®

X Thought: To proceed, I need to type

X Thought: I have completed departure
and destination city selection. To

- X Thought: To proceed with finding X Thought: To confirm the departure city

flights from SEA to NYC on the 5th of
next month, I need to first select the
departure city. Click on the "From"
field to open the dropdown menu for

selecting the departure city.

B Action: click (start_box: [0.247, 0.236,

0.247, 0.236])

#. Action: type (content="SEA")

"SEA" into the "Origin" field. This will
set the departure city to Seattle, which
is the first step in specifying the flight
search criteria. Type ""SEA" into the
"Origin" field to set the departure
city to Seattle.

as "SEA" (Seattle, WA), I need to
select it from the dropdown menu. This
ensures that the correct city is set for
the flight search, allowing me to move
forward with entering the destination
and other search criteria. Click on the
"SEA - Seattle, WA" option in the
dropdown menu to confirm the
departure city.

% Action: click (start_box: [0.297, 0.456,
0.297,0.456])

| Skip several steps f---

proceed with the task, I need to specify
the travel dates. Since the "Depart"
field is highlighted, I will click on it to
open the date selection interface, where
I can choose the 5th of next month.
Click on the "Depart" field to open
the date selection interface for

© Action: click (start_box: [0.5, 0.246,
0.5, 0.246])

i =
Qin, Yujia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).
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Help user to find flights (2/4)

lanuary 2025 Februdry 2025

(O

momon @ .

2 1 ® B MM

- X Thought: I need to select the Sth of

next month as the departure date. Since

the calendar is already open and
displaying February 2025, I will click
on the 5th of February to set it as the

departure date. Click on the "5" in the

February 2025 calendar to select it as |

the departure date.

® Action: click (start_box: [0.603, 0.436,

0.603, 0.436])

X Thought: I need to confirm the
selected departure date of February 5,

2025. Clicking the "DONE" button will

finalize the date selection and allow me
to move forward with specifying the
return date or other search criteria.
Click on the "DONE" button to
confirm the selected departure date
of February 5, 2025.

T Action: click (start_box: [0.665, 0.581,

0.665, 0.5817)

| Skip several steps |

SEARCH

X Thought: I need to initiate the search
using the specified criteria. Clicking
the "SEARCH" button will execute the
search and display the available flight
options for the selected route and date.
Click on the "SEARCH" button to
initiate the flight search based on the

T - = |
A el i

specified criteria,

® Action: click (start_box: [0.75, 0.246,

0.75, 0.246])

H
.“'

0.538, 0.258

X Thought: I need to address the error

message by specifying a return date.
Clicking on the "Return" field will
allow me to open the date selection
interface and choose an appropriate
return date, which is necessary to
complete the search criteria. Click on
the "Return" field to open the date
selection interface for specifying a_
return date.

© Action: click (start_box: [0.538, 0.258,

Qin, Yuijia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).
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Help user to find flights (3/4)
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X Thought: I need to specify a return E

date for a round trip. Since the calendar .;

is already open and displaying %
February 2025, I will click on the 5th ;

of February to set it as the return date,

ensuring the search criteria are :
complete. Click on the "5" in the -

February 2025 calendar to select it as
the return date.

B Action: click (start_box: [0.465, 0.451,
0.465, 0.451])

MORE FLIGHTS,
BETTER O

ubuntu®

X Thought: I need to initiate the search
using the specified criteria. Clicking
the "SEARCH" button will execute the
search and display the available flight
options for the selected route and date.
Click on the "SEARCH" button to

initiate the flight search based on the ol

specified criteria.

T Action: click (start_box: [0.75, 0.246,
0.75, 0.246))

Trial and error

i Qutbound SEA WYL s

o I

8 (Click)
]
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A
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" 5
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i
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X Thought: I need to apply filters to sort
the results by price in ascending order.
Clicking on the "Sort & Filter" button
will open the filtering options, allowing
me to set the desired sorting criteria
and refine the search results

accordingly. Click on the "Sort & o

Filter" button to access the filtering_
options for sorting the flight results
by _price in ascending order.

® Action: click (start_box: [0.761, 0.263,
0.761, 0.263])

¢ X Thought: Due to network problems,_
= my last action did not show the filter
dropdown menu. Now the page is
working now, and to proceed with the
task, I need to apply filters again. Click
on the "Seort & Filter" button. f

- B Action: click(start_box: [0.761, 0.263,
0.761, 0.263])

Qin, Yuijia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).
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Help user to find flights (4/4)
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Qutbound SEA - NYC L

.......

- X Thought: I need to sort the results by

~ price in ascending order. The "Sort by"
dropdown menu is the appropriate control
for this, and interacting with it will allow
me to select the desired sorting criterion.
Clicking on the dropdown will reveal the

available sorting options, including the one .

for price, Click on the "Sort by"
dropdown menu to reveal the sorting_
options and prepare to select the
"Price" option.

% Action: click (start_box: [0.342, 0.418,
0.342, 0.418))

X Thought: I need to sort the results by price

in ascending order. The "Price" option in
the "Sort by" dropdown menu is the
appropriate choice for this, and selecting it
will ensure the results are displayed in the
desired order, making it easier to identify
the most affordable options. Click on the
"Price" option in the "Sort by'

dropdown menu to sort the flight results

by price in ascending order.

® Action: click (start_box: [0.243, 0.521,

0.243, 0.521])

B
| ]
]

E B

Qutbound SEA-MNYL

X Thought: Ineed to scroll down to see

more details about the filtered flights.
The page is at the top position, and
scrolling down will show the details

about the 10 flight results. Scroll down

to see detailed results.

¥ Action: scroll (direction="down’)

Scroll

X Thought: The task of finding round trip

flights from SEA to NYC on the 5th of next
month, filtered by price in ascending order,
has been successfully completed. The
results are now sorted by price, and all
relevant filters have been applied. No
further actions are required to fulfill the
task, and I can now submit the task as
completed. Submit the task, confirming
that it has been successfully completed.

O Action: finished

Qin, Yuijia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).
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UI-TARS Training data

@ Question Answering @ Set of Mark Perception ® Dense Captioning

(® State Transition Captioning

Query: t t ti i} ?

Answer: The one you're referring to appears to be the
Windows Task Manager icon, which displays a simple
performance metric graph. Task Manager is used to

This is a Windows interface screenshot showing a maximized Outlook The first screenshot shows a Windows

email window. In the navigation bar, you can see File, Home, . .
Send/Receive... Currently, the second email under the"older" category desktop with an Outlook app maximized ... On

Answer: It's a button containing the text "Post a reply” is right—clicked, with the title "Question has a reply: When Windows 11 it, you can see that the user has selected the

Juery: What are the elements inside the yellow
bounding box?

~ monitor system performance and manage running with a blue background and white text. fﬂzxﬁmﬁm—m@mﬁg Ig the eépﬂd:d rigl:-ciﬂck':mmu, second email under the "Older" category,

i there are several options including Copy, Qui rint, Reply... From 5 = &
programs and processes. From the screen, we can see —

. that the user has opened this software, but it is currently | uery: What is the text inside the green circle section? the bottom of the screenshet, you can see that the user has many i which brought up a right-click context menu...
minimized. © Answer: Microsoft Community <Micr... apps open, including File Explorer, an application with a green circular The second screenshot is largely identical to

icon. Chrome... : U R
e s the first one, with the main difference being:

that the Rules option in the right—click menu

-] L

@ Element Description L2 ome senazmecsie Foder view et 2 comns ocn e @ 1S €Xpanded, showing additional options like
g % [ B 58 e -l O Hompm- T LA R & "AlwaysMove Messages From: Microsoft
i New  CECRIUPT Deets prcnive  Reply Reply Fovant o B el By pp o g A | Toesate Ge o
_ | - Moewa 5 ek : Wsesmoun  fead Voteimas-  wwa - s Communi Always Move Messages To:
Visual Description . e et Neipcad sk thapa & [ aga o spoath | Lungua o | b ¥ 'h,‘ ? . vs N 9 e
7 . learntechwithedi@outllok.com"...Additionally,
A button with the text "NewEmail" and an envelope— Focmed  Other Iy Dwie = T ‘@j)uestlon has a reply: When Windows 11 22H2 version will be released? th is h . the "M Rul
shaped icon above it. o am T O PR TR [T (g—— € mouse IS hovering over the anage nules
- Pt Sty &Alerts" option.
w  Obvbar

L0 0t Pare 10 g ey, T4 MIE DEOPNT (i P DD grTveTed mA

Microsali [B Com

Position information

& From the screen content, we can infer that the

§ g TS i ) L . :
S Fiie per ol amerp dogn it te | ER 5 5 bos user clicked on the Rules option in the right-
first button under the Home tab. To its right is the i s Miaosof| " : :
R | . [ S click menu of the second email, which

Aathwe

| Element Function | | e o You have a reply to a question o
- | This button is interactive, clicking it will take you to i .‘:.:::.me R et ki ’ === :: egaios s Ou nave a reply 1
the new email compasition page. | | seehioen s B i : i Micrasolt

# o @ ¥ Hi LeamTach, Anteenge [ find Reatee

expanded into a submenu.

¥
:
3

i i | oooc@gmai.oom Microsoll_ !
| e Hi LeasmTach1
. i P Dusestign by b -
Element Type: Button | - -~ lrn_., ke , : -
) T b > released? that you are following in Microsoft Communily. P —— it Covnmenin + Whes
: ) Ritika Nas 2 n
P Tk el | . FS— M
Search falders o5 Ribaaied e e s, im in the 22h2 budld 25163
i - I Crewte e
dnch:
. » learntech22 @outiook.com RikaMar - 0 Magehutes & et
Task Grounding sirony ¥ s
» My Dutlaak Dista Filef2) B gna
: e Fitiken P B2 i @ 5 Recognize and dvoid lrch suppor scams |
FE: e Tech support scams ane an industry-wide issue whese scammers post fake phons < I Witidos Mad S i » Recognize and avold fech support sooms

Query: Help me delete This Email. <~ .
Answer: [0.27,0.86,0.34,0.89] = : : R e e (Second screenshot)

LABORATORY FOR
COMPUTATIONAL SOCIAL SYSTEMS
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How is UI-TARS trained?

e Tasks

* Enumerate all visible elements within a
screenshot and generate their element

descriptions, conditioned on the Environment  Action Definition
screenshot. Click(x, y) Clicks at coordinates (X, y).
. . . . Drag(x1, y1, x2,y2)  Drags from (x1, yl) to (x2, y2).

* Capt'o'? the entire interface Whlle . Scroll(x, y, direction)  Scrolls at (x, y) in the given direction.
malntalnlr)g accuracy and minimizing Shared Type(content) Types the specified content.
hallucinations. Wait() Pauses for a brief moment.

. . . Finished Marks the task lete.

+ Identify and describe the differences C‘;}}%:er% T Tk
between two consecutive screenshots and Hotkey(key) —— T
determine whether an action, such as a Desktop  LeftDouble(x,y) ~ Double-clicks at (x, y).
mouse click or keyboa rd lnput, has RightSingle(x, y) Right-clicks at (X, y).
occurred. LongPress(x, y) Long presses at (X, y).

* QA, Set of Mark prompting. Mot ProsBaek T Prseshe ack bton,

e Dradirt thea ranrdinatac nf the nlnman‘l‘;\l;r it Pres:q,Enter() Pres;,es the “enter” key. '

P, 0, | instraction, ) a4, = {0p—ieln—i Gn—i )iiyOp):

tOp-I’IgﬂI corner iapeiea supmit
Qin, Yuijia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).
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Summary

* Frozen

Flamingo
BLIP

BLIP2

MPLUG

LLaVa
Video-LLaMA
MiniGPT-4
MiniCPM-V

* UI-TARS
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Thanks!

« HomePage: https://sites.google.com/view/manishg/

» Google Scholar: https://scholar.google.co.in/citations?user=eX9PSuOAAAA)
* LinkedIn: http://aka.ms/manishgupta

* YouTube (Data Science Gems): https://www.youtube.com/@dIByManish

@ Advanced LLMs



https://sites.google.com/view/manishg/
https://scholar.google.co.in/citations?user=eX9PSu0AAAAJ
http://aka.ms/manishgupta
https://www.youtube.com/@dlByManish

