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MOTIVATION
Goal: Single-Image Depth Estimation

Problem:
1. Real image-depth paired datasets not

widely available
2. Real depth sensory data are sparse/noisy

Approach: Train only on synthetic paired data
and unpaired real images
Training:

Synthetic Real

Challenge: Large gap between synthetic images
and real images

KEY INSIGHTS
1. Propose Wide-Spectrum GAN for training do-
main translation

—Switch between loss functions, depending
on input type

2. Leverage easily-generated and precise synthetic
depth maps

—Minimize need to depend on real sensor
depth maps

Notes:
— No paired real data needed
— Framework can be trained end-to-end

THE PROPOSED T2NET FRAMEWORK
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TRANSLATION NETWORK
Adversarial loss (for synthetic images):
LGAN(GS→R, DR) =Exr∼XR [logDR(xr)]+

Exs∼XS [log(1−DR(GS→R(xs)))]

Target reconstruction loss (for real images):

Lr(GS→R) = ||GS→R(xr)− xr||1

TASK NETWORK
Task loss (for synthetic depth):

Lt(fT ) = ||fT (x̂s)− ys||1

Smoothness loss (for real depth):

Ls(fT ) = |∂xfT (xr)|e−|∂xxr| + |∂yfT (xr)|e−|∂yxr|

QUANTITATIVE RESULTS
Quantitative results on KITTI:

Quantitative results of ablation study:

DEPTH ESTIMATION
Real world depth estimation results:

—Full dense depth maps of input image size

Test Images Ground Truth Eigen et al. [1] Godard et al. [9] Ours(full T2Net) Ours(fT, all real)

SOURCE CODE
The source code and video are available at

https://github.com/lyndonzheng/
Synthetic2Realistic

IMAGE TRANSLATION
Unpaired indoor image translation results:
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ANALYSIS

Synthetic Image CycleGAN [28] Ours(no reconstruction) Ours(with reconstruction)SimGAN [12]


