Photometric Bundle Adjustment

for Vision-Based SLAM

Hatem Alismail, Brett Browning, Simon Lucey

Carnegie Mellon University

Summary & Contributions

» Fundamentally different approach to VSLAM in unstruc-
tured scenes

* Direct VSLAM for the joint estimation of structure & motion
* Does not require precise correspondences

» Correspondences are estimated automatically to maximize
precision of the estimated parameters

* Improves on results obtained using the Gold Standard geo-
metric Bundle Adjustment and loop closure

* Almost no parameters to tune
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Overview
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Traditional BA: Given fixed correspondences
refine motion & structure to minimize the
re-projection error

Multi-view Stereo: Given fixed poses, refine
structure by finding correspondences
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Proposed: Given initialization, simultaneously estimate motion
& structure to maximize the photometric consistency

implicitly estimate the correspondences
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Algorithm Deta

Depth initialization Selected pixels

1 Select pixels at integer locations
based on the gradient magnitude

Determine visibility based on ini-

tialization; filter outliers with ZNCC

Prevent re-initializing N
the same scene points; >
keep track of expected B
projection location and
disallow close points

Results

Starting from poor initialization

Pose from ORB-SLAM; structure
from block matching
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Conclusions & Future Work

* New correspondence-free approach to VSLAM based on
maximizing the photometric consistency directly

» Correspondences are implicitly determined to maximize
precision of pose & structure

* Improves on state-of-the-art feature-based Bundle Adjust-
ment & loop closure

* Future: Better pixel selection & real-time implementation
* Future: Theoretical analysis of convergence & optimality

*|s minimizing the re-projection error the last word on vi-
sual reconstruction? Can we obtain more precision by
bring back the image in the loop?

For more info. contact:
hatem@cmu.edu




