
Grounding	in	Images

the	girl	is	licking	the	spoon	of	batter

‣ How	would	you	describe	this	image?

‣ What	does	the	word	“spoon”	evoke?



Grounding	Spoon



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
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Visual	Question	Answering

Agrawal	et	al.,	2015



Language-vision	Pre-training:	CLIP

Radford	et	al.,	2021

Text	encoder:	Transformer

Image	encoder:	vision	Transformer	

(Transformer	over	flattened	patches)



Language-vision	Pre-training:	CLIP

Radford	et	al.,	2021

‣ Contrastive	objective:	each	
image	should	be	more	
similar	to	its	correspond	
caption	than	to	other	
captions

maximize	softmax(I1T	Ti)[1] 
+	softmax(I2T	Ti)[2] 

+	…



Language-vision	Pre-training:	CLIP

Radford	et	al.,	2021



CLIP:	Zero-shot	Results



CLIP:	Zero-shot	Results


