
Learning and Inferring Depth from 
Monocular Images

JiyanPan

April 1, 2009



ÅTraditional ways of inferring depth

ïBinocular disparity

ïStructure from motion

ïDefocus

ÅGiven a single monocular image, how to infer 
absolute depth?

ïLearn the relationship between image features 
and absolute depth
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ÅGoal: estimate absolute meandepth of a 
scene based on scene structure

ÅThis paper inspired the invention of GIST 
feature 



ÅScenes at different depths have 
different spatial structures

ïPanoramic views: 
Uniform texture zones along 
horizontal layers

ïMid-range urban environments:
Dominant long horizontal and 
vertical contours and square patterns

ïClose-up views of objects:
Large flat surfaces with no dominant 
orientation



ÅGlobal spectral signature

ïDefined as the amplitude spectrum of the entire 
image

ïMan-made and natural scenes have disparate 
global spectral signatures
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ÅLocal spectral signature

ïDefined as the magnitude of the output of Gabor 
wavelet filters

ïNot only differs between man-made and natural 
scenes, but is spatially non-stationary as well





ÅHow do the global and local spectral 
signatures change with the mean depth of 
images?

ïThe answer to this question determines if it is 
feasible to estimate mean depth using those 
spectral signatures
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