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Scanning LiDAR
15

0 
px

300 px

→ Scanning LiDAR systems provide accurate but sparse depth 

Overview – Motivation
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→ CMOS sensor arrays provide dense output but are missing depth accuracy

CMOS Array Sensor
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Overview – Motivation
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→ Gated systems couple CMOS sensor to active illuminators

Gated System
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Overview – Gated Stereo 
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Overview – SOTA Comparison

Key Contributions:
• Novel depth estimation approach for gated stereo images
• Providing first gated stereo dataset
• Improvement of 50% MAE compared to next best RGB stereo method
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Gated Imaging
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Gated Imaging
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Slice 1

Intensity Profile
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Gated Imaging
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Gated Imaging
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What about Depth from Stereo RGB Cameras? 
→ Reduced Stereo Correspondences

RGB RGB

Stereo Depth (SGM) Stereo Depth (SGM)

Daytime Conditions Nighttime Conditions

→ Good Stereo Depth Cues
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Gated Stereo Imaging – Combining ToF with Multi-View Depth Cues

𝑟! 𝑟[m]

Slice 1

Intensity Profile

𝑟! 𝑟[m]

Slice 2

Intensity Profile

Slice 3

Right

Left Left Left

Left

Right Right Right



Internal

Gated Stereo – Input 
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Gated Stereo – Monocular Branch 
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Gated Stereo – Stereo Branch 
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Gated Stereo – Gated Reconstruction Loss 
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Gated Stereo – Illuminator View Consistency
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Gated Stereo – Fusion Network
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Long-Range Stereo Dataset

Ground-Truth Depth Distribution:
Previous Gated Datasets

Proposed Dataset
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Qualitative Results – Nighttime Downtown Environment

RGB LiDAR Gated Stereo

Gated2Gated Sparse2Dense Stereo RGB
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Qualitative Results – Nighttime Downtown Environment

RGB LiDAR Gated Stereo

Gated2Gated Sparse2Dense Stereo RGB
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Qualitative Results – Nighttime Suburban Environment

RGB LiDAR Gated Stereo

Gated2Gated Sparse2Dense Stereo RGB
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Qualitative Results – Daytime Downtown Environment

RGB LiDAR Gated Stereo

Gated2Gated Sparse2Dense Stereo RGB
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Comparison with SOTA Methods

à see paper
• Improvement of 50% MAE compared to next best RGB stereo method

• Improvement of 74% MAE compared to next best monocular gated method
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Gated Stereo: 
Joint Depth Estimation from Gated and Wide-Baseline Active Stereo Cues

Data and code are available at
https://light.princeton.edu/publication/
gatedstereo

RGB Gated

LiDAR Gated Stereo


