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Vision Prompting Guide

How to prompt a vision model, and what they are

capable of doing




Multimodal Models
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ChatGPT can “see” now!
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What bird is this?

ChatGPT

The bird in the image appears to be a Belted Kingfisher. This identification is based on several key

features:

* Its large head and crested appearance.

* The stout and dagger-like bill.

* The blue-gray coloration with white underparts.

* The presence of a white collar around the neck and a distinct band across the chest, which

suggests it's likely a male, as female Belted Kingfishers typically have a rusty band across the

chest. 3




Multimodal Models

GPT-4 Vision by OpenAI

CLIP by OpenAI (open-source)
Gemini 1.5 Pro by Google

Claude 3 by Anthropic

LLaVA 1.6 by Meta (open-source)
Qwen VL by Alibaba (open-source)
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Prompting ChatGPT

e It can detect objects or
classify labels

e It can read text in the
image OCR

e It can understand overall
layout and UI

e It can reason about what
might be happening

- post a question to do with this.
what is happening right now in this twitch livestream?

ChatGPT
In the Twitch livestream shown in the image, we can see a few different things

happening:

. The streamer is playing a game that appears to be a tank-based combat game, likely

"World of Tanks," given the layout and Ul elements that are typical of the game. There
are various tanks displayed on the left side of the screen with their respective health

bars.

. The streamer has completed some sort of challenge or request, as indicated by the

text "TANK IREQUESTS" and a progress bar showing "860/750," which suggests that

they have surpassed a goal.

. There's a donation or contribution highlighted on the stream with the text "Oil Prince:

mjrd - €10," indicating that a viewer with the username mjrd has donated €10.

. The chat window on the right side of the stream is active, with viewers commenting

and interacting with the streamer and each other. Some are talking about the

gameplay, while others are making various requests or comments.

. There is a stream overlay that includes the streamer's webcam footage, showing their

reactions and commentary as they play. ¢

. The streamer has an active viewer count of 8,337 viewers, as shown at the bottom of




Five Principles of Prompting




Give Direction

Validataion set Test set

Method in, near, out, overall in, near, out. overall

C S C S C S C S C S C S C S C S
OSCAR 854 11,9 840 11.7 80.3 100 834 114 848 121 82.1 11.5 [73.8] 9.7 809 113
Human 844 143 850 143 957 14.0 87.1 14.2 B0.6 150 846 14.7 191.6] 14.2 853 146
VIVO 922 129 878 126 875 11.5 88.3 124 89.0 129 878 126 [80.1]| 11.1 866 124
VinVL 103.7 13.7 956 13.4 838 119 943 131 980 136 952 134 780|115 925 13.1
UFO 1039 145 955 13.8 835 123 943 136 989 143 947 139 779121 923 136
mPLUG - - - - - - 1148 148 - - - - - - - -
SimVLM 1137 - 1109 - 1152 - 1152 - 1137 - 1109 - J1152) - 1152 -
LEMON 1180 154 116.3 15.1 1202 145 117.3 150 1128 152 115,56 15.1f110.1}13.7 1143 149
UniversalCap 123.2 15.0 121.5 153 1234 144 1221 150 1189 154 120.6 153 114.3[14.1 1193 15.1
CoCa - - - - - - 1224 155 - - - - - - 1206 155
GITq 100.7 138 97.7 13.5 89.6 125 966 134 - - - - - - - -
GITL. 107.7 149 1078 14.5 1025 13.7 106.9 144 - - - - - - - -
GIT 129.8 16.3 124.1 16.0 127.1 157 1256.5 16.0 1224 16.2 123.9 16.0\122.0{15.7 1234 159
GIT2 1269 16.1 125.8 16.2 130.6 15.8 126.9 16.1 124.2 16.4

125.5 16.1 g22.3!15.ﬁ 124.8 16.1
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Specify Format

Prompt:

Please read the text in this image and return the information in the following JSON format (note xxx is placeholder, if
the information is not available in the image, put "N/A" instead).

{"Surname": xxx, "Given Name": xxx, "USCIS #": xxx, "Category": xxx, "Country of Birth": xxx, "Date of Birth": xxx,
"SEX": xxx, "Card Expires": xxx, "Resident Since": xxx}

{"Surname": "STEVENS", "Given Name": "ICHIKA", "USCIS #": "000-000-000", "Category": "IR1", "Country of Birth":
"Japan", "Date of Birth": "18 AUG 1988", "SEX": "F", "Card Expires": "07/04/2027", "Resident Since": "07/05/2017"} J
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Sec. 3.4 In-context -shot Learning N

In-context Few-shot (2-shot)

Provide Examples B

Giving it examples of how
to do the task improves —

performance just like 1in So " W
normal LLMs.

The yellow pointer is roughly at the middle between 80 and 100 mph. The middle between 80 and 100 is 90.
The speed is around 91 mph, as the pointer is just passing 90 mph.

The yellow needle is roughly at the middle between 20 and 40 mph. The middle between 20 and 40 is 30. The
speed is around 29 mph, as the needle is close to 30 mph but not quite 30 yet.

GPT-4V:
The yellow pointer is at the long tick between 0 and 20 mph. The long tick at the middle between 0 and 20 is
10. The speed is around 9 mph, as the pointer is close to 10 mph but not quite 10 yet.

. J

Figure 10: Two-shot performance under the challenging scenario of reading a speed meter. GPT-

4V now can read the speed accurately. Green highlights the correct answer. Check Section 3.4 for
detailed discussions.



Evaluate Quality

I

Geoffrey Hinton, computer Andrew Ng, computer

v e : Scentiatand cognitive quhqa Bengio, computer scientist and
ann b eCun, computer SurhEl st Rrca (o scientist and co-founder of entrepreneur, known for
scientist and one of the psy! Cosbeltihcd the Montreal Institute for his work on deep learning
i his work on artificial neural . 5
founding fathers of Learning Algorithms. and artificial intelligence.

artificial intelligence. networks.
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Divide Labor

Prompt:
Count the number of apples in the image.

Prompt:

You are an expert in counting things in the image. Let's count the number of apples in the image below row by row
to be sure we have the right answer.

Note: Same query image as shown above, resized to save space

GPT-4V:

Row 1: 4 apples
Row 2: 4 apples
Row 3: 3 apples
Total number of apples in the image: 11 apples
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Temporal Reasoning




It can understand what’s happening in a sequence of images

The images show a person in a motion capture suit in a studio with
multiple cameras and sensors. The person 1is performing a push-up
exercise. In the first image, the person 1is 1in the starting
position with their arms extended and body in a straight line. In
the second image, the person 1is lowering their body towards the
ground. In the third image, the person is at the bottom of the
push-up with their chest close to the ground. In the fourth image,
the person 1is pushing their body back up to the starting position.

The Complete Prompt Engineering for AI Bootcamp
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It can understand sequences of events and apply reasoning

Chunk: 28/51

Transcript:

[1957]: The engine is smoking.
[1979]: We've hit them hard.
[1981]: The engine is smoking.
[1984]: The engine is smoking.
[2014]: The engine is smoking.
[2022]: That's gotta hurt.

Commentary:

The player is entering a match in World of Tanks, with the matchmaking
screen displaying the balance of tank types across both teams. They're
queueing in a medium tank, it seems. We then see the loading screen for
the Port Bay map, with the game mode being Supremacy. The lineup for
both teams is present, a mix of medium, heavy, and light tanks, including
tank destroyers. Now the battle countdown is on, with our player waiting
in their beautifully camouflaged medium tank as the timer ticks down. And
the battle begins! The player moves out from the spawn, pushing forward
across the map. Early in the match, nothing much has happened yet as
the teams are still maneuvering for position. Ah, initial contact is made!
The first enemy tanks are spotted on the battlefield, with one enemy
showing up on the ridgeline. The engagement is likely to intensify from
here. The player's tank proceeds with caution towards the central area,
joining allies as they advance. Enemy tanks are now fully on display as our
player crests the hill, surveying the situation and planning their next move.
They are getting into position for the coming fight. The tension is building,
and you can sense that a confrontation is imminent. We're now deep in
the scouting phase; it's all about gathering intel at this point. Shots are
being exchanged! The opposing tanks are now exchanging fire with the
player's team. Our player lurks behind cover, keeping watch over the
enemy as they contemplate their next move. It's crucial to avoid taking
unnecessary damage early on. They're now moving forward, taking
advantage of the terrain, when suddenly - a hit! The player's tank takes a
critical track hit, leaving them exposed to further enemy fire! Acting
quickly, the player maneuvers their disabled tank behind cover, assessing
the situation while repairing the tracks. It's a tense moment as they work
to get back in the fight without succumbing to enemy shells. Once




Al models have a mind of their own and can’t be trusted

B Cc

7378 [B The sequence of images presented shows the stream screen during a break in gameplay. The screen communicates to viewers that the player is taking a "15 Minute Break" and wil https://storage.cl

Throughout the series of images, there is consistency in the elements displayed:

1. Two animated characters flank the sides of the screen—one holding a burger with a drink and the other gesturing with one finger raised.

2. A central graphic of a tank rotates and changes perspective, showing the tank from various angles and in different visual styles such as wireframes and glowing outlines.
3. The words "15 Minute Break" and "Be Right Back" are clearly displayed, emphasizing that the stream is temporarily paused for a break.

No gameplay or interactions are occurring during these images, as the stream is on a scheduled intermission allowing for a break.

7438 [ It appears that the stream is currently on a break. The images show a "15 Minute Break" screen with an animated character on the left enjoying a burger and another character on tt https://storage.cl

7498
7558
7618
7678
7738
7798
7858
7918

I'm sorry, but | cannot assist with requests involving these images as they do not pertain to gameplay or the provided context. https://storage.cl
I'm sorry, | cannot provide assistance with these requests. https://storage.cl
I'm sorry, | cannot assist with these requests. https://storage.cl
I'm sorry, | can't provide assistance with these requests. https://storage.cl
I'm sorry, | cannot provide assistance with these requests. https://storage.cl
It appears that the Twitch streamer has taken a 15-minute break, as indicated by the repeated "BE RIGHT BACK" message, di§played with various stylized images of tanks in the bz https://storage.cl
| cannot assist with these requests. https://storage.cl

"Stream is Ending." There's a recurring theme with t https://storage.cl




Accu racy: 81% description most_similar_meme most_similar_description similarity

Recall: 70% Direct

. engagement in ;
F1 Score: 75% active_combat R active_combat_engagement

enemy tanks, ...

The player actively engages

in combat, firing ...  0-269169

Contrasting the

rediction False : '
pre 9 tactical_playstyle_contrast players bqld
playstyle with

reference m...

Highlighting differences

between the player's ... IR

contrast_in_playstyles

Both samples

False focus on aspects
of gameplay,
whe...

Both samples focus on

gameplay_focus aspects of World of Tank...

game_focus 0.913037

True

References to
World of Tanks,
including game

e..

Both samples prominently

poridEal=tanks=theme feature the World of ...

world_of_tanks_theme 0.931865

sample_id reference prediction meme

1 True True gameplay_focus
(0] True True world_of_tanks_theme
1 True False world_of_tanks_theme

True True anticipation_and_engagement

True True anticipation_and_engagement

Evals are the key to success
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Open source models will bring down cost

& Export Model Info | Architecture Llama Plaintext

e A s

LLaVA 1.6 30B does an ok job,
and runs for free on an M3
Macbook, but is 5x slower!

The image shows a scene from a video game, likely a platformer or a puzzle game, featuring
characters that appear to be running along a path made of colorful blocks on top of clouds.
The clouds suggest the setting might be in the sky or an alternate reality with whimsical
elements. The presence of Nintendo Switch symbols indicates this game is available on the

Nintendo Switch console. The plal 2 Regenerate Vi » Continue NG through these blocks

B3 Enter a user message ... 0 tokens @

€ to send, shift + € for new line

14.61s stopped 871/2048
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Make it real

L J @
® ° @
e 0 @
——o0
000 6
00 0 0

Your Openil A1 Key (risky bt cool) @

o BQD/OZTB@DA

B ttdraw
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Video to text

ﬂ . Paige Bailey & @DynamicWebPaige - Mar 2
=1 & Gemini 1.5 creating structured JSON from a video

I love classic cars, and was curious about the makes, models, and years
produced for the vehicles in this grainy poster:
i.ebayimg.com/images/g/YCcAA...

Uploaded the video below into @GoogleAlStudio with a request to output
Make,...
Show more

AMERICAN CARS

Of The Fifties

ihi 64K [N

3

{

"make": "Cadillac Eldorado",
"manufacturer": "General
Motors",
"year": 1953,
"color": "Blue",
"description": "The Cadillac
Eldorado was a luxury convertible
that was known for 1dits stylish
design and powerful engine."
b
{

"make": "Chevrolet Corvette",
"manufacturer": "General
Motors",
"year": 1953,
"color": "Red",
"description": "The Chevrolet
Corvette was a sports car that
was known for 1its sleek design
and impressive performance."
b
{

"make": "Buick Roadmaster",
"manufacturer": "General

Motors",
"year": 1953,
"CO'LOI".': '_'Green"’m“'"ﬂﬂ"ﬁ“”, for AI Bootcamp
"description": "The Buick

DAaaAmac+ar wac A 1111 e A
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Vision Use Cases
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Vision Use Cases

Medical image understanding: "What's wrong?’

Logo recognition: "Describe both the image and logo in detail’

Object counting: "Count the number of X in the image’

Joke recognition: “What is funny about this image?’

Visual reasoning: “Suppose you are a detective, what can you infer from
the visual clues 1in the 1image?’

Text extraction: "What are all the scene text in the 1image?’

Code architecture: "Can you translate the flowchart to a python code?’
Chart interpretation: "Explain the figure.’

Language translation: "If the image is presented in a language other than
English, translate the content to English.’

Data extraction: 'Please read the table in this image and return a
markdown-style reconstructed table in text.’
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Vision Use Cases (2)

Reading emotions: "Identify and read emotions of people from their faces
as shown in the image below."

Aesthetic evaluation: “Aesthetics reflects the perceived beauty or visual
appeal of an object, design, or piece of art by human. Among the images
provided below, based on societal standards and norms, which one more
people will consider having a higher aesthetics?’

Defect detection: "What is wrong with the object in the image?’

Embodied agent: “Imagine that you are a home robot, and is asked to go to
the kitchen to fetch something from the fridge. The image below shows your
current position. Please plan your next action.’

Browsing agent: "Imagine that you are a robot operating a computer. Like
how humans operate the computer, you can move the mouse, click an 1icon
with the mouse, or type some texts with the keyboard. You are asked to...
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Visual Prompting Paper

2309.17421v2 [cs.CV] 11 Oct 2023

arXiv

The Dawn of LMMs:
Preliminary Explorations with GPT-4V (ision)

Zhengyuan Yang*, Linjie Li*, Kevin Lin*, Jianfeng Wang*, Chung-Ching Lin*,
Zicheng Liu, Lijuan Wang*#
Microsoft Corporation

* Core Contributor * Project Lead

Abstract

Large multimodal models (LMMs) extend large language models (LLMs) with
multi-sensory skills, such as visual understanding, to achieve stronger generic in-
telligence. In this paper, we analyze the latest model, GPT-4V (ision) [*©—101, 1]',
to deepen the understanding of LMMs. The analysis focuses on the intriguing
tasks that GPT-4V can perform, containing test samples to probe the quality and
genericity of GPT-4V’s capabilities, its supported inputs and working modes, and
the effective ways to prompl lhe model In our appmach m exploring GPT-4V,

we curate and d qualitative samples
spanning a variety of domams and tasks Observauons from these samples demon-
strate that GPT-4V’s dented ability in processing arbitrarily interleaved

multimodal inputs and the genericity of its capabi]iu'es loget.her make GPT-4V a
powerful multimodal generalist system. Furthermore, GPT-4V’s unique capability
of understanding visual markers drawn on input images can give rise to new human-
computer interaction methods such as visual refemng prompting. We conclude the
report with in-depth di ions on the lication scenarios and the fu-
ture research du‘ecuons for GPT-4V-based systems. We hope that this preliminary
exploration will inspire future research on the next-generation multimodal task
formulation, new ways to exploit and enhance LMMs to solve real-world problems,
and gaining better understanding of multimodal foundation models. Finally, we
acknowledge that the model under our study is solely the product of OpenAI’s
innovative work, and they should be fully credited for its development. Please
see the GPT-4V contributions paper [/ (1] for the authorship and credit attribution:
https://cdn.openai.com/contributions/gpt-4v.pdf.
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