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Natural Language Generation

» Given an image
> Generate english description

» Extremely useful for image indexing and search
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1) Objects

2) Attributes

brown
striped
furry
wooden
feathered
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2) Attributes

brown 0.01
striped 0.16
furry 0.26
wooden 0.2
feathered 0.06
brown 0.32
striped 0.09
furry .04
wooden 2
Feathered .04




Summarizing Images

Attribute Extraction
1) Objects

2) Attributes

brown 0.01
striped 0.16
furry 0.26
wooden 0.2
feathered 0.06
brown 0.32
striped 0.09
furry .04
wooden 2
Feathered .04
brown 0.94
striped 0.10
furry .06
wooden 8
Feathered .08




Summarizing Images

Relative Positioning
1) Objects

3) Prepositions

near(a,b) 1
near(b,a) 1
against(a,b) 11
against(b,a) .04
beside(a,b) .24
beside(b,a) 17

2) Attributes
brown 0.01
striped 0.16
furry 0.26
wooden 02
feathered 0.06

[ Brown 0.32
striped 0.09
furry .04
wooden 2
Feathered .04
brown 0.94
striped 0.10
furry .06
wooden 8
Feathered .08




Summarizing Images

Relative Positioning
1) Objects

b) person

2) Attributes
brown 0.01
striped 0.16
furry 0.26
wooden 02
feathered 0.06
L
[ Brown 0.32]
striped 0.09 >
furry .04
wooden 2
Feathered .04
L
[ Brown 0.94
striped 0.10
furry .06
wooden 8
Feathered .08

3) Prepositions

near(a,b) 1
near(b,a) 1
against(a,b) 11
against(b,a) .04
beside(a,b) .24
beside(b,a) 17
near(a,c) 1
near(c,a) 1
against(a,c) 3
against(c,a) .05
beside(a,c) 5
beside(c,a) .45




Summarizing Images

Relative Positioning
1) Objects

b) person

2) Attributes
brown 0.01
striped 0.16
furry 0.26
wooden 02
feathered 0.06
L
[ Brown 0.32]
striped 0.09 >
furry .04
wooden 2
Feathered .04
L
[ Brown 0.9
striped 010 |
furry .06
wooden 8
Feathered .08

3) Prepositions

near(a,b) 1
near(b,a) 1
against(a,b) 11
against(b,a) .04
beside(a,b) .24
beside(b,a) 17
near(a,c) 1
near(c,a) 1
against(a,c) 3
against(c,a) .05
beside(a,c) 5
beside(c,a) .45
near(b,c) 1
near(c,b) 1
against(b,c) .67
against(c,b) .33
beside(b,c) .0
beside(c,b) .19




Summarizing Images

Sentence generation

1) Objects 2) Attributes 3) Prepositions 4) Construct a CRF
brown 0.01 near(a,b) L
striped 0.16 ”ea.'(b'a) b 111
furry 0.26 aga!nst(a, ) ’
wooden 02 aga'mst(b,a) .04
feathered 0.06 beside(a,b) 24
’ beside(b,a) 17
L7
1
CHromn 035 near(a,c)
VA striped 000 [* ”ea.'(c'a) L
G furry 04 against(a,c) 3
wooden By agajnst(c,a) .05
Feathered 04 beside(a,c) 5
’ beside(c,a) .45
b) person L
near(b,c) 1
Ac?wn 09\4\\« near(c,b) 1
striped 0.10 .
furry 06 aga!nst(b,c) .67
wooden P agallnst(c,b) .33
Feathered | .08 beside(b,c) | .0
) beside(c,b) .19




Summarizing Images

Sentence generation

1) Objects 2) Attributes 3) Prepositions
brown 0.01 near(a,b) L
. ’ near(b,a) 1
striped 0.16 .
| furry 026 against(a,b) 11

against(b,a) .04

S .
’ wooden 0.2 .
Mﬂ N feathered 0.06 beside(a,b) 24

a) dog

beside(b,a) 17

near(a,c) 1
/ﬁgwn 0'?2\\ near(c,a) 1
striped 0.09 .
furry 04 against(a,c) 3
wooden '2 against(c,a) .05
Feathered | .04 beside(ac) | 5
’ beside(c,a) 45
L

CBrown 009 near(b,c) 1

N | near(c,b) 1

striped 0.10 against(b,c) 67
furry .06 inst(c,b) 33
wooden 8 eidebs '

beside(b,c) .0

Feathered .08 beside(c,b) 19

4) Construct a CRF

5) Predicted Labeling

<< null, persony, >, against, < brown, sofac >>
<< null, dogy >, near, < null, persony, >>
< < null, dogag >, beside, < brown, sofac >>



Summarizing Images

Sentence generation

1) Objects 2) Attributes 3) Prepositions
brown 0.01 near(a,b) L
. ’ near(b,a) 1
striped 0.16 .
| furry 026 against(a,b) 11

i.i { woaden 02 ;ga.igsz(bg;) 'gz
% ,.“ \ feathered 0.06 esiaeta, :

beside(b,a) 17

a) dog

near(a,c) 1
/ﬁc.vwn 0'?2\\ near(c,a) 1
striped 0.09 .
furry 04 against(a,c) 3
wooden '2 against(c,a) .05
Feathered | .04 beside(ac) | 5
’ beside(c,a) 45
L

CBrown 009 near(b,c) 1

N | near(c,b) 1

striped 0.10 against(b,c) 67
furry .06 inst(c,b) 33
wooden 8 eidebs '

beside(b,c) .0

Feathered .08 beside(c,b) 19

4) Construct a CRF

5) Predicted Labeling

<< null, persony, >, against, < brown, sofac >>
<< null, dogy >, near, < null, persony, >>
< < null, dogag >, beside, < brown, sofac >>

6) Sentence

This is a photograph
of one person and
one brown sofa and
one dog. The person
is against the brown
sofa. And the dog

is near the person,
and beside the brown
sofa.
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Results

» Given an image:

» Generates a description:

“This is a photograph of one person and one brown sofa and

one dog. The person is against the brown sofa. And the dog
is near the person, and beside the brown sofa.”
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Results

» Given an image:

> Generates a description:
“This picture shows one person, one grass, one chair, and one
potted plant. The person is near the green grass, and in the
chair. The green grass is by the chair, and near the potted
plant.”



Results

» Given an image:




Results

» Given an image:

> Generates a description:
“This is a photograph of two buses. The first rectangular bus
is near the second rectangular bus.”
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» Given an image:




Results

» Given an image:

> Generates a description:
“Here we see one person and one train. The black person is
by the train.”



Results

Method ‘ Score
Quality of image parsing 2.85
Language model-based generation | 2.77
Template-based generation 3.49

Human Evaluation: possible scores are 4 (perfect without error), 3 (good

with some errors), 2 (many errors), 1 (failure)

Method | k=1 k=2 k=3 k=4+
Quality of image parsing 290 278 282 333
Language model-based 227 3.00 276 2.95
Template-based generation | 3.83 3.50 3.43 3.61

Human Evaluation: k refers to the number of objects detected by CRF.
Possible scores are 4 (perfect without error), 3 (good with some errors),

2 (many errors), 1 (failure)
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> Given an image:




Bad Results

> Given an image:

» Generates a description:
“Here we see one pottedplant.

”
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» Given an image:

v

Generates a description:

furry cat.”

“There are one road and one cat. The furry road is in the
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» Given an image:




Bad Results

» Given an image:

> Generates a description:
“This is a photograph of one person and one sky. The white
person is by the blue sky.”



Questions?



