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Visual Inertial Navigation
Short Tutorial
Abstract: In this paper, we
present a hybrid visual inertial
navigation algorithm for an
autonomous and intelligent
vehicle that combines the
multi-state constraint Kalman
filter (MSCKF) with the
nonlinear visual-inertial
graph optimization. The
MSCKF is a well-known
visual inertial odometry
(VIO) method that performs
the fusion between an inertial
measurement unit (IMU)
and the image ...
VIMO: A Visual-Inertial-
Magnetic Navigation
System Based ...
As inertial and visual sensors
are becoming ubiquitous,
visual-inertial navigation
systems (VINS) have
prevailed in a wide range of
applications from mobile
augmented reality to aerial
navigation to autonomous

driving, in part because of
the complementary sensing
capabilities and the
decreasing costs and size of
the sensors. In this paper, we
survey thoroughly the
research efforts taken in ...
Closed-Loop
Benchmarking of
Stereo Visual-Inertial
SLAM ...
Visual-inertial
navigation systems
(VINS) that fuse visual
and inertial information
to provide accurate
local-ization, have
become nearly
ubiquitous in part
because of their low
cost and light weight
(e.g., see [5,6,7]).
IMUs provide local
angular velocity and
linear acceleration
measurements, while
cameras are a cheap
yet
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[PDF] Keyframe-Based
Visual-Inertial SLAM using
Nonlinear ...
visual-inertial SLAM
system running on a
ground-based laptop. To
our knowledge this is the
lightest quadrotor capable
of visual-inertial
navigation with off-board
processing. Further we
show autonomous ?ight
with external pose-
estimation, using both a
motion capture system or
an RGB-D camera. The
[1906.02650] Visual-Inertial
Navigation: A Concise
Review
navigation tasks, such as
accurate trajectory tracking.
To understand the impact of
both drift and latency on
visual-inertial SLAM systems,
a closed-loop benchmarking
simulation is conducted,
where a robot is commanded
to follow a desired trajectory
using the feedback from visual-

inertial estimation. By
Visual odometry - Wikipedia
•Map-based updates and
inconsistency •Interesting
Research Directions [1] G.P.
Huang, “Visual-inertial
navigation: A concise
review,” IRA’19. Introduction
•Visual Inertial Navigation
Systems (VINS) combine
camera and IMU
measurements in real time to
•Determine 6 DOF position &
orientation (pose)
Visual-Inertial Navigation
for a Camera-Equipped 25g
Nano ...
Visual Inertial Based
Navigation With
On the Comparison of Gauge
Freedom Handling in ...
Visual-inertial navigation
systems are credited with
superiority over both pure
visual approaches and filtering
ones. In spite of the high
precision many state-of-the-art
schemes have attained, yaw
remains unobservable in those
systems all the same. More
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accurate yaw estimation not
only means more accurate
attitude calculation but also
leads to better position
estimation.

Closed-form preintegration
methods for graph-based
visual–inertial navigation.
Kevin Eckenhoff, Patrick
Geneva, and Guoquan
Huang. The International
Journal of Robotics
Research 2019 38: 5,
563-586 Download Citation.
If you have the appropriate
software installed, you can
download article citation
data to the citation manager
of your choice.
Visual Inertial Based
Navigation With
The major contribution of this
paper is to elucidate under
which conditions a MKF-
based nonlinear system for
indoor navigation using
visual/inertial/magnetic
sensors is observable; in other

words, the conditions when
sufficient information is
available for estimating a state
matrix that contains, in the
present case, the body attitude
matrix, the gyro bias vector,
relative velocity vector, the ...
High-Accuracy
Preintegration for Visual
Inertial Navigation
The fusion of visual and
inertial cues has become
popular in robotics due to the
complementary nature of the
two sensing modalities. While
most fusion strategies to date
rely on filtering schemes, the
visual robotics community has
recently turned to non-linear
optimization approaches for
tasks such as visual
Simultaneous Localization
And Mapping (SLAM),
following the discovery that
this comes ...
Closed-form preintegration
methods for graph-based visual
...
Optimization-based Visual-
Inertial State Estimation Zichao
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Zhang, Guillermo Gallego,
Davide Scaramuzza Abstract—It is
well known that visual-inertial
state estimation is possible up to a
four degrees-of-freedom (DoF)
transformation (rotation around
gravity and translation), and the
extra DoFs (“gauge freedom”)
have to be handled properly.
EKF-Based Visual Inertial
Navigation Using Sliding
Window ...
observability-based idea is used
in the proposed STOC-VINS, we
further explicitly enforce the
propagation Jacobian to satisfy
the semigroup property and thus
to be a valid state transition
matrix, which results in an
alternative way of computing
propagation Jacobians to that of
the OC-VINS. 3 Visual-Inertial
Navigation
Visual-Inertial Navigation,
Mapping and Localization ...
Visual inertial odometry. If an
inertial measurement unit (IMU)
is used within the VO system, it
is commonly referred to as
Visual Inertial Odometry (VIO).
Algorithm. Most existing
approaches to visual odometry
are based on the following

stages.
(PDF) A Real-Time Sliding
Window based Visual-Inertial
...
Jones E. and Soatto S. ( 2009)
Visual-Inertial Navigation,
Localization and Mapping: A
Scalable Real-time Large-
scale Approach. Technical
Report UCLA-CSD-100010,
27 August 2009 (revised 10
May 2010). Google Scholar
Observability Analysis of a
Matrix Kalman Filter-Based ...
A monocular visual-inertial
navigation system (VINS),
consisting only of an inertial
measurement unit (IMU) and a
camera, becomes the most
suitable sensor suite in this case,
thanks to its light ...

ROVINS: Robust
Omnidirectional Visual
Inertial Navigation ...
uses in airborne [6, 20] and
automotive [14] navigation.
Moreover, with the
availability of these sensors
in most smart phones, there
is great interest and research
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activity in effective solutions
to visual-inertial SLAM.
Historically, the visual-
inertial pose estimation
problem has been addressed
with ?ltering, where the IMU
measure-
Towards Consistent Visual-
Inertial Navigation
Visual-inertial navigation
systems (VINS) that fuse visual
and inertial information to
provide accurate localization,
have become nearly ubiquitous
in part because of their low cost
and light ...

Keyframe-Based Visual-
Inertial SLAM Using
Nonlinear ...
Visual-Inertial Navigation,
Mapping and Localization: 
AScalableReal-
TimeCausalApproach Eagle
S. Jones Stefano Soatto
Submitted to the Intl. J. of
Robotics Research, August
27, 2009 Revised May 10,
2010; Accepted September
23, 2010 Abstract We

present a model to estimate
motion from monocular
visual and inertial
measurements. We analyze
High-Accuracy
Preintegration for Visual-
Inertial Navigation
Abstract: Visual odometry is
an essential component in
robot navigation and
autonomous driving;
however, visual sensors are
vulnerable in fast motion or
sudden illumination
changes. This weakness can
be compensated with inertial
measurement units (IMUs),
which maintain the short-
term motion when visual
sensing becomes unstable
and enhance the quality of
estimated motion with
inertial information.
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