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Use-Case in Delta Learning
Depth estimation models may be learned in 
a supervised fashion on LiDAR distance 
measurements.  However, setting up the 
entire rig for such recordings is expensive 
and time-consuming, limiting the amount of 
data on which a model can be trained. To 
overcome this problem, we explore self-
supervised learning for depth estimation. 
Self-supervised learning approaches show 
promising results and could overcome the 
problem.

Technical Problem
Obtaining accurate and dense depth 
supervision is difficult in practice, but We 
aim to develop a novel self-supervised scale-
aware framework for learning Euclidean 
distance and ego-motion from raw 
monocular fisheye videos without applying 
rectification. While it is possible to perform a 
piece-wise linear approximation of fisheye 
projection surface and apply standard 
rectilinear models, it has its own set of 
issues like re-sampling distortion and 
discontinuities in transition regions. A 
limitation of this approach is that both depth 
and pose are estimated up to an unknown 
scale factor in the monocular Structure-
from-Motion pipeline.

Technical Solution
Using view-synthesis as the supervising 
technique we can train the network using the 
viewpoint of source images to estimate the 
appearance of a target image on raw fisheye 
images. To perform distance estimation on 
raw fisheye images, we would require metric 
distance values to warp the source image 
onto the target frame. To achieve scale-
aware distance values, we normalize the 
pose network's estimate and scale the 
displacement magnitude relative to target 
frame which is calculated using vehicle's 
instantaneous velocity estimates at time.

Evaluation
We evaluate the model’s depth and distance 
estimation results using the metrics 
proposed by Eigen to facilitate comparison. 
The quantitative results are shown in the 
Table illustrate that our scale-aware self-
supervised approach outperforms all the 
state-of-the-art monocular approaches. Our 
fisheye cameras can perform well up to a 
range of 40m. Therefore, we also report 
results on a 30m, and a 40m.
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