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Main Topic

• Single image -> Depthmap estimation

• Application: Shape, depth aware image retrieval

RGB Image Depthmap



Introduction
Problem

Goals



Problem

• Error metrics does not reflect 
detailed structures

• No sufficient dataset for 
training

Positively evaluated but poor details



Goals

1.  Introduce a set of new error metrics

2.  Present a new dataset from laser scan

3.  Evaluate state-of-art methods



1.  Error Metrics
Commonly Used Error Metrics

Hard Examples

Requirements for Good Metric

Planarity, Orientation Metric

Depth Boundary Metric



Commonly Used Error Metrics



Hard Examples

Paint? Bumps? Reflection? Shallow Region??



Requirements for Good Metric

(Overall accuracy)+

• Capture planarity

• Orientation of surface

• Depth Discontinuity(edge) location



Planarity, Orientation Metric

• Annotated Plane: 𝜋𝑘
∗= 𝜂𝑘

∗,𝑑𝑘
∗ (normal vector, origin)

• Project depthmap 𝒀𝒌 to 3D points 𝑷𝒌;𝒊,𝒋



Depth Boundary Metric

• Edge prediction using “Structured Edge “

• Euclidian distance between Structured Edge and Ground T.



2. Dataset
Existing Datasets

Data Acquisition

Proposed Dataset: IBims-1



Existing Datasets

• Multiple laser scan (ETH3D, Tanks&Temples, …) 
üOcclusion

• Custom Built-in 3D scanner (Kitti)
ü Low Resolution

• Active RGB-D sensors (NYU depth v2, Matterport3D)
üShort range, erroneous specular surface



Data Acquisition

• DSLR + Single laser 
scanner

• Custom tripod to align 
optical center



Proposed Dataset: IBims-1

• High-resolution RGB-D 
with annotations

• Object masks and edges 



3. Evaluation
Previous Works

CNN Based Depth Estimation(Eigen et el)

Quantitative Evaluations

Qualitative Evaluations



Previous Works

• Eigen et el. First CNN based approach.

• Liu et el. CNN + conditional random fields(CRF).

• Laina et el. Fully convolutional network

• Li et el. Two-streamed CNN for depth and depth gradients

• Xu et el. Integrate multiple CNN using CRF



CNN Based Depth Estimation(Eigen et el)

Coarse-scale network
(Global level)

Fine-scale network
(Local level)

Figure from Eigen et el. “Depth Map Prediction from a Single Image using a Multi-Scale Deep Network”



Quantitative Evaluations

• Li et el is best with standard metrics, but not with proposed 
metrics



Qualitative Evaluations

• Laina et el seems poor, Liu et el seems good

(Proposed metrics well represent these points)


