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T=(Vision-Language Task)

- LHEA O 2 Image Captioning (IC), Visual Question Answering (VQA) EfAZ 7 US

-
|

The man at bat readies to swing at the What color are her eyes?
pitch while the umpire looks on. What is the mustache made of?

Image Captioning Visual Question Answering

Chen, Xinlei, et al. "Microsoft coco captions: Data collection and Antol, Stanislaw, et al. "Vga: Visual question answering." Proceedings of
evaluation server." arXiv preprint arXiv:1504.00325 (2015). the IEEE international conference on computer vision. 2015.
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L, O O,

Open Images Dataset

- 4=0] S7Her tiEe| 22 H[0|EA!

CFEet Vision EHAZ0| CHol HI0I&T EIHRUS
O[O]X] LIOIEC] 8% CC BY 2.0 2r0[lA
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DA Lightfield 7tHH|2} o] O] K|

H|H™
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Subset ~ Type: Detection v Category:

ZX: Open Images Dataset
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Cil Al NAVER
2.10[00X] ZHE 2E A g
A El HILE(Vision-Language Pre-training)
Ol CHet SrX 0l XA S iR YA BEO0| AL MY US
LIP (OpenAl)0| 22 £|20ll= PaLl (google), Flamingo (DeepMind) S

* Pretrained and frozen : .
™ a very serious cat.

Trained from scratch {
n-th LM block

n-th GATED XATTN-DENSE
Perceiver Perceiver
Resampler Resampler o LMlblock
| T_ | T_ 1st GATED XATTN-DENSE

Vision Vision
Encoder Encoder

Transformer Transformer *
Encoder Decoder

Pall Flamingo

Chen, Xi, et al. "Pali: A jointly-scaled multilingual language-image Alayrac, Jean-Baptiste, et al. "Flamingo: a visual language model for few-
model." (2022). shot learning." (2022).
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Pre-trained Vision-Language Model0| % &=7}?
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Pre-trained Vision Model & Language Model2 {LC}H
- O|0]X[Z Olohot= B2 of=0] L2tk = Ololol= B2 =2 44 US
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|IEg| mei
HEXMO Z AFZE|= Dual-Encoder 2221 CLIPZ AtE

- Text Encoder: RoBERTa ==& 7|8t0| AtLH Pre-trained LM

- Vision Encoder: Huggingfacell|Al Xl&Sor= Vision Transformers

Vision
Fm—m e m - >
Encoder : :
Contrastive Learning

Z1Z0[0F?

Text

QO ZIKIEIZ0| UH E58H L=
Encoder

OHItES| LIZH(?)el Q===




E 'I = NAVER
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Vision Encoder?2} Text Decoderg A &%t Encoder-Decoder 22 & AIE

- Vision Encoder: Huggingfacell|Al Al&Sor= Vision Transformer
- Text Decoder: GPT-2 /& 7|8tO| AtLH Pre-trained LM

ISion Encoder Text Decoder
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SE B/l -2EZ|E RE
HJ}HHEH: Recall @ K

-HAEMN U= HEH =8 2= S0l SE EH =0/ &2 K 20l S0HL=Hi=

- Flickr30k* =201 M HIAlSHs B2t T2 =20t S8t A

* Plummer, Bryan A, et al. "Flickr30k entities: Collecting region-to-phrase correspondences for richer image-to-sentence models." ICCV. (2015).
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HB7r25EH: BLEU, METEOR, ROUGE, CIDEr, PPL
- KA A EHA TN T2 AISE = HIKEESS EHE
- Vision EncoderZ Swin TransformerE AtS [ As0| 71 £
BLEU-1t | BLEU-4 t | METEOR * | ROUGE-L * | CIDEr 1 PPL L
ViT [1] 20.24 2.85 7.73 14.63 7.87 30.18
Swin [2] 21.33 2.70 8.20 (% 10.33 29.24
BEIT [3] 19.84 1.38 6.93 14.07 5.58 33.64
DeiT [4] 20.20 1.81 7.62 14.44 7.98 30.04

1] Dosovitskiy, Alexey, et al. "An image is worth 16x16 words: Transformers for image recognition at scale.” (2020).

] Liu, Ze, et al. "Swin transformer: Hierarchical vision transformer using shifted windows." ICCV (2021).
1 Bao, Hangbo, Li Dong, and Furu Wei. “Beit: Bert pre-training of image transformers.” (2021).
] Touvron, H., et al. "Training data-efficient image transformers & distillation through attention.” (2020).
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AH-d™IL - Sensibleness-Specificity Average (SSA*)
QE TQl NN A0 [ 45 Zots Bt
- Sensibleness: 5HO0| O|O[X[C| Lh&1 Bk [X| 2510 AfAAZZX]
- Specificity: §HH0| O|O[X[C] M| Ardt LA El LIS QIX]

* Adiwardana, Daniel, et al. "Towards a human-like open-domain chatbot.” (2020).
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S8l

HIO|E{Al: 2007+9] 0|0 X|(in-domain, out-of-domain 22 100%)
- 2| E2|H REO| Sensibleness, Specificity A| X BE M4 DES &9
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*Biten, Ali Furkan, et al. "Scene text visual question answering." ICCV (2019).
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4.1°44 7|5t 0[OIX) CHSH 2 A

22 HIL(FrozenLM, FROMAGe)

- =525 d50| £2 ‘4d 7|4t9| Language Model (LM)2 &

- O[0IXIS LMO| O[8E 4 Q= QIF AN O R THEIT LMS IS0 S HAES A4

on the water
Generated Text

(next token prediction)

Input Embeddings
(seq_len, 4096) silhouette of a

cingi> [ sithouette [ of | a | .. [ <inga> | cute | ... | scooter | plane flying into

on a motorcycle

Visual Visual
Encoder Encoder ’

Language Model
Self Attention Layers

* Frozen

Language Model

Text Embedder % Frozen

T Do T silhouette of a
silhouette " R cute cat plane against the
of a plane ;& sitting on sunset <pad> cute
against : 4 2 scooter cat sitting on a
the sunset s o scooter

small red Dboat Image #1 Caption #1 Image #2 Caption #2

Combined Groundtruth
Image and Caption Inputs Caption

Image Captioning

FrozenLM FROMAGe

Tsimpoukelli, et al. "Multimodal few-shot learning with frozen language Koh, et al. "Grounding Language Models to Images for Multimodal
models." NeurlPS (2021). Generation." (2023).
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Image-Caption Dataset
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