
 

Accepted Manuscript

Monocular Depth Estimation with Guidance of Surface Normal Map

Han Yan, Shunli Zhang, Yu Zhang, Li Zhang

PII: S0925-2312(17)31771-X
DOI: 10.1016/j.neucom.2017.08.074
Reference: NEUCOM 19077

To appear in: Neurocomputing

Received date: 24 January 2017
Revised date: 5 July 2017
Accepted date: 16 August 2017

Please cite this article as: Han Yan, Shunli Zhang, Yu Zhang, Li Zhang, Monocular Depth Estimation
with Guidance of Surface Normal Map, Neurocomputing (2017), doi: 10.1016/j.neucom.2017.08.074

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.neucom.2017.08.074
https://doi.org/10.1016/j.neucom.2017.08.074


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Monocular Depth Estimation with Guidance of Surface
Normal Map

Han Yana,∗, Shunli Zhangb, Yu Zhanga, Li Zhanga

aDepartment of Electronic Engineering, Tsinghua University, Beijing 100084, P.R.China
bSchool of Software Engineering, Beijing Jiaotong University, Beijing 100044, PR China

Abstract

In this work, we aim to tackle the task of monocular depth estimation, i.e.,

estimating depth map from only one single image. Without the references to

determine the scale of the scene, the monocular depth estimation suffers from an

inherent problem: depth ambiguity, which means the objects with similar ap-

pearances in image might have different depths. The depth ambiguity not only

makes the depth estimation model hard to train, but also reduces the depth

estimation accuracy. In this work, we present a new method to alleviate this

problem. We observe the surface normal map is invariant with respect to the

scale of the scene, thus we use the surface normal as reference to assist the depth

prediction. Firstly, we present a multitask CNN to simultaneously produce the

superpixel-wise depth and surface normal predictions. Then we introduce a

CRF with an autoencoder based pairwise potential to refine the superpixel-wise

predictions of CNN. At last, we propose a novel joint optimization algorithm

which not only can enhance the depth prediction in accordance with the surface

normal prediction, but also can transform the superpixel-wise depth map into

a fine-grained pixel-wise depth estimation result. The proposed model is eval-

uated on NYU-D2, SUN RGB-D and Make3D datasets. Experimental results

show that the proposed model can produce the state-of-the-art results while

consuming relatively low GPU memory.
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