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Summary
Natural scene recognition:

sky sky

sand

water

road road

building

Coast: sky above water & water above sand;
Highway: sky above road;
Inside city: building above road.

Our Objective:

Our Method:

• Use information encoded by adjectives 
(e.g. bigger, smoother) and prepositions 
(e.g. above, near) for natural scene 
recognition.

• Define the adjectives and prepositions 
based on an image representation of 
multi-scale patches and spatial pyramid;
• An apriori algorithm to mine 
discriminative adjectives & prepositions.

Image Representation and Adjective & Preposition Definition

Image representation:
•Multi-scale local patches;      -- (size)

• Spatial pyramid.                       -- (location)

– Codewords of SIFT descriptor 
to represent each local patch.

The adjectives and prepositions can be formed by simply considering particular spatial 
relationships among patches with specific appearances and specific size.

Above (G,E)         Larger (B,C)
Left,Near (A,C)   Brighter (D,A)
Left,Far (A,D)      Smoother (F,E)
… …

(A,B,C) – {patches B and C are on the 

right of A} AND {B is larger than C}

Examples of adjectives & 
prepositions: (Relationship Set 
- RSet):-- (appearance)

Mining Discriminative Relationship Sets (RSets)

bedroom

suburb industrial

forest

kitchen inside city

living room

highway

open country

tall building

office

store

left

bigger

brighter brightersmoother smoother

similar

left left

bigger

left

similar similar similar

brighter brighter

similar similar

smoother smoother

bigger bigger

left left

coast mountain street

above above above above above above

Discriminative   
RSet: �

Appear frequently on images of one class. Rarely appear on images of other classes.

�

No. of occurrence of 
RSet       on image i:

Find all RSets with large Supp & small 
Conf – Computationally too expensive.

Data mining – the Apriori algorithm:

Experiments

Discriminative RSets:

Classifier:
• Input:

• Feature vector:

• Classifier: SVM

Dataset:
• 15 classes of natural scenes;
• [Lazebnik et al., CVPR 2006].
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Discussions
Limitations
• Lacks of automatic semantic 
understanding of the discrimi-
native adjectives & preposi-
tions.

Future Work:
• Further reduce computa-
tional complexity;
• Automatically link the mined 
relationships to semantic 
descriptions in natural 
language.
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