B-SPLINE CONTINUOUS-TIME OPTIMIZATION

[ Continuous-time optimization via B-spline interpolation:
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* ADVANTAGES: t; Lig1 Litj Litn-1

® Can integrate arbitrary number of sensors
(multiple IMUs, multiple monocular VIOs...)

" Can estimate time delay.

" Can directly compensate for motion
distortion in the MAP optimization.




B-SPLINE CONTINUOUS-TIME OPTIMIZATION

 Continuous-time optimization via B-spline interpolation:
= B-spline is defined by:
" |ts order N (or degree N — 1), knot length At,
®» K = N knots (also called control points):
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B-SPLINE CONTINUOUS-TIME OPTIMIZATION

 Continuous-time optimization via B-spline interpolation:
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B-SPLINE CONTINUOUS-TIME OPTIMIZATION

1 Gauss-Newton B-SPLINE Optimization on Manifold:

Calculated as in Discrete Time case
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For 15t order observations, the Jacobian is: Iy * KEY TAKEOUT:

- £ - Calculatethe Jacobian as normal,
. ah(Tt: Z) - ah(Ttr Z) IlaTt then multiple it with %
Ti aT, aT, |aT; }

Need to calculate the gradient — Jacobian.
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B-SPLINE CONTINUOUS-TIME OPTIMIZATION
1 Gauss-Newton B-SPLINE Optimization on Manifold:

Acceleration factor:
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B-SPLINE CONTINUOUS-TIME OPTIMIZATION

[ Gauss-Newton B-SPLINE Optimization on Manifold:
Special factor based on IMU:
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B-SPLINE CONTINUOUS-TIME OPTIMIZATION

Verified with Ceres Automatic
derivatives

® Exactly the same as automatic
derivatives.

= 80% faster

® More concise and clearly written

code © .




