
|   Copyright © 2018 Tata Consultancy Services Limited

Madhu Babu V, Kaushik Das, Anima Majumder, Swagat Kumar

TCS Innovation Labs, Bangalore India.

UnDEMoN : Unsupervised Deep Network for Depth and Ego 
Motion Estimation



❑ Given a pair of left and right images 𝐼𝑙 , 𝐼𝑟 the depth 𝑍
can be estimated by calculating disparity 𝑑 between the 
𝐼𝑙 , 𝐼𝑟 as follows

❑ From the geometry of similar triangles
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b: base line ; f: focal Length

❑ Formally the “d” is know as disparity between the left 
right images.

Stereo Geometry Explained

𝑂𝑙 𝑂𝑟

𝑃(𝑥, 𝑦)

𝑝𝑟𝑝𝑙
𝑓

𝑍

𝑢𝑙
𝑢𝑟

𝑏



Estimating Disparity / Depth using Deep Learning

Encoder

Decoder

𝐼
෩𝐷

Supervised Learning Paradigm



Estimating Disparity / Depth using Deep Learning

GT Depth

Encoder

Decoder

Supervised Losses

𝐼
෩𝐷

𝐷

෩𝐷

Supervised Learning Paradigm



Estimating Disparity / Depth using Deep Learning

GT Depth

Encoder

Decoder

Supervised Losses

𝐼
෩𝐷

𝐷

෩𝐷

Supervised Learning Paradigm

GT Depth



Estimating Disparity / Depth using Deep Learning

GT Depth

Encoder

Decoder

Supervised Losses

𝐼𝑙
𝑑𝑙𝑟𝐼

෩𝐷

𝐷

෩𝐷

Supervised Learning Paradigm
Unsupervised Learning Paradigm

GT Depth



Estimating Disparity / Depth using Deep Learning

GT Depth

Encoder

Decoder

Supervised Losses

Spatial Image Warping Module

𝐼𝑙

𝐼𝑙

𝑑𝑙𝑟

𝑑𝑙𝑟

ሚ𝐼𝑟

𝐼
෩𝐷

𝐷

෩𝐷

Supervised Learning Paradigm
Unsupervised Learning Paradigm

GT Depth



Estimating Disparity / Depth using Deep Learning

GT Depth

Encoder

Decoder

Supervised Losses

Un-Supervised Losses

Spatial Image Warping Module

𝐼𝑙

𝐼𝑟

𝐼𝑙

𝑑𝑙𝑟

𝑑𝑙𝑟

ሚ𝐼𝑟

𝐼

𝐷

෩𝐷

Supervised Learning Paradigm
Unsupervised Learning Paradigm

GT Depth
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