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Scene Parsing Based on A Two-Level Conditional Random Field

LI Yan-Li ZHOU Zhong WU Wei
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Abstract  Recently, there have been increasing interests in semantic scene parsing, which are
mainly based on prior models. However, as prior models only consider the common merits within
objects, they ignore the inner color coherence lied in the single object and suffer from detail loss.
In this paper, we utilize color cue as the inner information, and present an approach to incorpora-
ting local color model with prior models under a two-level conditional random field to preserve
scene parsing details. More specially, objects of the scene are first roughly extracted using prior
models within a superpixel-based conditional random field, in which prior models are acquired by
supervised learning using color, gradient, texture and geometric cues, and then a local color mod-
el is built for each object based on the initial parsing result. Combining the local color model and
prior models, we employ an EM (Expectation-Maximization) scheme for iterative refinement
within a pixel-based conditional random field. Experimental evaluations with state-of-the-art

methods verify that our approach is able to preserve details and achieve better performance.
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Background

The problem of scene parsing has a long history in com-
puter vision dating back to the 1970’ s, which is the core
technology of image understanding, content based image
retrieval and object recognition. The goal is to decompose the
scene into semantically labeled objects, i. e., assign every
pixel of the image with an object class label. State-of-the-art
approaches all focus on exploiting prior models to guide scene
parsing. The prior models, defined at the pixel or super-pixel
level, are typically trained by supervised learning using image
cues such as color, location and texture etc. Since the
appearances for a single category are various in different
conditions, and the prior models only encode the common
traits of the category, those approaches suffer from detail
loss.

In the field of segmentation, interactive figure-ground
segmentation methods preserve the ability of precisely sepa-
rating the figures from the background, which are mainly

based on local color model. Motivated by the interactive

figure-ground segmentation methods, we introduce the local
color model into scene parsing and present a hierarchical two-
level CRF approach to preserve details for scene parsing.
Given a test image, we first obtain initial pixel labels in a
super-pixel based CRF with constraint of prior models, and
then extract the local color model for each object. Combining
the prior and local color models, we iteratively refine scene
parsing with an EM method in a pixel based CRF. Experi-
mental results show that the two-level CRF approach is supe-
rior to state-of-the-art methods on benchmark data sets,
verifying that our approach is able to preserve details and
achieve better performance.
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