Grounding in Images

> How would you describe this image?

> What does the word “spoon” evoke?

the girl is licking the spoon of batter



Grounding Spoon
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Grounding Language in Images

> Syntactic categories have some regular correspondences to the world:

> Nouns: objects
> Verbs: actions

> Sentences: whole scenes or things happening

> Tasks:

> Object recognition (pick out one most salient object or detect all of
them)

> Image captioning: produce a whole sentence for an image



Language-vision Models

Image encoder

(CNN, Transformer)

—> Prediction

the girl is licking the Language encoder
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spoon of batter (LSTM, Transformer)
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Visual Question Answering

4096 output units from last hidden layer 1024
(VGGNet, Normalized)

f::d’_xes:

Convolution Layer Fully-Connected MLP
Pooling Layer  + Non-Linearity Pooling Layer

Fully-Connected

Convolution Layer
+ Non-Linearity

2X2X512 LSTM
1024

Fully-Connected

“How many horses are in this image?”

1024 1000 1000

POINt-WISe ¢)jy_Connected  Softmax
multiplication

Agrawal et al., 2015



Language-vision Pre-training: CLIP
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Radford et al., 2021



Language-vision Pre-training: CLIP
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> Contrastive objective: each
image should be more
similar to its correspond
caption than to other
captions

maximize softmax(l.T Ti)[1]
+ softmax(1,TT;)[2]
+ ...

Radford et al., 2021



Language-vision Pre-training: CLIP

(2) Create dataset classifier from label text

plane
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(3) Use for zero-shot prediction

Image
Encoder

\

Text

Encoder

-

\

Y __V YV \ 4
T, | T, | Ts T

—

!

A photo of
a dog.

Radford et al., 2021



CLIP: Zero-shot Results

Stanford Cars

correct label: 2012 Honda Accord Coupe correct rank: 1/196 correct probability: 63.30%
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CLIP: Zero-shot Results

Country21l1

correct label: Belize correct rank: 5/211 correct probability: 3.92%

ook in french guiana.

hoto i1 took in gabon.

hhoto | took in cambodia.
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