A Brief Intro to
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Haoquan Zhang 3KA&ER

i
»




CPT: Colorful Prompt Tuning for Pre-trained Vision-Language Models
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(a) Pre—training

label: positive
label: negative
Label Space

[CLS]][ The ] [ horse ] [wa‘tuhed][ by ][ the ][wnman][[SEP]]
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Query Text: [IMG]
The horse watched by the woman

(b) Fine—tuning
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Image Regions ——— Query Text Query Template

Query Text: (c) Cross—Modal Prompt Tuning (Our approach)
The horse watched by the woman

https://arxiv.org/pdf/2109.11797



CPT: Colorful Prompt Tuning for Pre-trained Vision-Language Models

Query Text: right elephant in water Query Text: apple on the bottom to Query Text: food in red bowl

the right of the orange in middle
(a) Correctly predicted (b) Disturbed by objects of the (c) Disturbed by colors in raw
same type, but still reasonable image regions and text

Figure 4: Case study. The bounding boxes given by image region proposals (olive), ground-truth
annotation (pink), CPT (green), and fine-tuning baseline (yellow) are highlighted accordingly.

https://arxiv.org/pdf/2109.11797



CPT: Colorful Prompt Tuning for Pre-trained Vision-Language Models

Shot Model RefCOCO RefCOCO+ RefCOCOg
val testA testB val testA testB val test
Random 1594+0.2 194+06 134404 16.1+0.1 13.3+0.6 200=+0.2 188404 192+0.3
ﬁ 0 CPT-Blk 25.7 25.4 27.0 25.9 25.8 25.7 32.9 32.6
CPT-Seg 29.5 30.6 28.7 28.8 30.3 274 34.6 34.8
Fine-tuning | 18 54+3.4 13.7+48 25.04+3.7 23.0+65 228+82 236+45 306+73 31.5+74
1 CPT-Blk 364435 391443 343+£27 344+38 387+54 31.2+25 387448 387+46
CPT-Seg 393+42 432+56 355+24 359+38 41.0+50 31.2+28 409+6.0 41.0+6.1
Fine-tuning | 23.44+3.5 21.1+5.2 26.74+45 283+23 30.1£53 264+28 33.1£83 33.4+8.2
2 CPT-Blk 38.3+29 4054+42 353+1.2 362+55 41.1+76 31.9+33 40.6+59 41.3+6.1
e CPT-Seg 414+15 458+3.6 36.6+20 387+38 447+52 335+26 432+59 434-+58
ﬁ. Fine-tuning | 27.8 +4.8 26.0+78 30.1+34 334+35 36.8+51 283+21 369+89 372+87
z 4 CPT-Blk 40.94+1.8 450+20 36.6+1.6 372+36 424+54 33.6+23 422465 42.7+6.9
= CPT-Seg 413+52 459+71 365+37 398+38 457+57 341+18 45.7+73 458+7.6
Fine-tuning | 33.34+4.2 356x74 31.24+27 381x37 435+£39 312438 41.9£80 425+7.9
8 CPT-Blk 42.7+41 484457 37.3+24 399+22 458+3.0 346=+21 448+41 455+46
CPT-Seg 4524+3.6 51.4+49 387+24 424+38 490+49 357+18 48.1+54 48.6Lt58
Fine-tuning | 384424 428+42 334425 40.7x32 456+£35 347+28 48.7+£35 494435
16 CPT-Blk 45.74+25 53.0+£32 379+15 41.8+20 488+26 35.7+14 47.7+24 486+28
CPT-Seg 48.6 +-3.1 559+35 403+2.0 438+20 509+25 365+13 508+3.6 51.6+3.7
MATttNet 76.7 81.1 70.0 65.3 71.6 52.0 66.6 67.3
3 ViLBERT - - - 72.3 78.5 62.6 - -
= VLBERT - - - 72.6 78.6 62.3 - -
g Dy ERNIE-ViL - - - 76.0 82.1 66.9 - -
A tran 1 UNITER 81.4 87.0 74.2 75.9 81.5 66.7 74.9 75.8
= Fine-tuning 81.8 87.5 73.7 74.8 81.0 64.1 4.7 75.8
E CPT-Blk 81.5 87.0 74.3 73.6 80.1 64.1 74.1 75.2
CPT-Seg 81.8 87.3 74.1 74.1 79.5 63.8 73.6 74.7

https://arxiv.org/pdf/2109.11797



Fine-Grained Visual Prompting

SAM

Detector

o
Figure 2: Structure of fine-grained visual prompting with box proposals from a detector.

https://arxiv.org/pdf/2306.04356
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Fine-Grained Visual Prompting
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Figure 3: Structure of fine-grained visual prompting with no box proposal. Masks are directly derived via SAM
prompted by grid-wise keypoints.

https://arxiv.org/pdf/2306.04356



Fine-Grained Visual Prompting

Blur Reverse Mask
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Figure 5: Ablation on the standard deviation in Gaussian
blur kernel from the Blur Reverse Mask [ D4] prompting.
A larger deviation presents a more blurred background.

https://arxiv.org/pdf/2306.04356



Exploring Visual Prompts for Adapting Large-Scale Models

Pre-training Adapting to New Tasks [ ] Adapted

(a) Fine-tuning (b) Linear Probe (c) Prompting
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https://arxiv.org/pdf/2203.17274



What is Visual Prompt? How does it work?

(¢) Prompting
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https://arxiv.org/pdf/2203.17274



What is Visual Prompt? How does it work?

Visual Pr()mpt
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https://arxiv.org/pdf/2203.17274



What is Visual Prompt? How does it work?

Vlsudl Pl()mpt

https://arxiv.org/pdf/2203.17274



What is Visual Prompt? How does it work?

(a) Prompting with CLIP

Text Prompt

Image
Encoder

“This 1s a photo of a [object].”

bird

https://arxiv.org/pdf/2203.17274

Text
Encoder

e

“This 1s a photo of a dog.”
1 LT -1, I - Ty
Tl Tl TN




Attention Prompting on Image for Large Vision-Language Models

Which direction is the red bird facing?

https://arxiv.org/pdf/2409.17143



Attention Prompting on Image for Large Vision-Language Models

Input original image

The red bird is facing away from the camera, as it is
perched on a tree branch with other birds. This could be due
to the bird's natural behavior. x

[ Questi ] The red bird in the image is facing to the right. The bird's
vestion eyes and beak are directed toward the right side of the

GPT-4y Image, indicating its attention and focus are in that direction. x

https://arxiv.org/pdf/2409.17143



Attention Prompting on Image for Large Vision-Language Models

Question: Which direction is the red bird facing?

Auxiliary LVLM

[ Question }— E]—l

& R s P

. \

- /. (3 X&t!/

-\ '/ Y
: -

. A o

Original Image Attention Heatmap Attention Prompting Image

https://arxiv.org/pdf/2409.17143



Attention Prompting on Image for Large Vision-Language Models

Input attention prompting image

k The red bird in the image is facing to the left.

4

The red bird in the image is facing to the left. This can be
determined by observing the direction in which its beak and

GPT-4y €Yes are pointing. «

[ Question ]

https://arxiv.org/pdf/2409.17143



Summary
Visual Prompting
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A. Gaze Target Prediction C. Decision-Making Prediction E. Similar Object Spatial Relations
Q: Where is the worker looking? Q: Which path will this person take? Q: Which apple is nearest to the given one?

l .

e

B. Basketball Event Prediction D. Football Event Prediction
Q: Where will the ball be passed? Q: Where will the ball be passed?
F. Failure Cases
Q: Which fruit the girl want to pick?
orange
fruit

red fruit

Haoquan Zhang et.al, Mask4Align, CVPR2024
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