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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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"Fast visual odometry and mapping from RGB-D data, ICRA, 2013
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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Plane Parameter Estimation Least Squares
weighted LS
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RGB-D Camera Pose Estimation el Ak
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RGB-D Camera Pose Estimation s A s
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RGB-D Camera Pose Estimation el Ak
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RGB-D Camera Pose Estimation ConstrainiAnalys's
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RGB-D Camera Pose Estimation el Ak
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The matrix W, is actually a scatter matrix which contains information
about the distribution of the gradient of J;; w.r.t. w over all planes in
the matched plane set. Performing principal component analysis
upon VY, results in

6
V= er/\erg = Z AziQri9ni (52)
=1

where A1 > Ag > -+ > Age are the eigenvalues of W, and q,; are the
corresponding eigenvectors, of which the first three elements are the
translation components, and the last three elements are the rotation
components. The eigenvector q,; corresponding to the largest
eigenvalue represents the transformation of maximum constraint.
Perturbing the plane parameters by the transformation of the direction
q Will result in the largest possible change in from among all
possible transformation perturbations.
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RGB-D Camera Pose Estimation el Ak
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where the singular values A, 4;, 45 satisfy A, > 1, > A3.
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RGB-D Camera Pose Estimation s A s
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(1) Assuming that A3 =0, 'n[u3 = 0 holds true for all
i=1,---,Ng. Forasmall camera motion A& = [uul,07]" in
the direction of u3, the variation of the cost function
ANJE(ANE) = NETW,AE caused by A€ is always zero. That
is to say, the perturbation in the direction of us will cause no
change of the cost function.

(2) Similarly, when A, = A3 =0, foralli=1,--- N, "n; satisfies
'nluy =0, 'nfu3 =0 and "n; x u; = 0. In this case, for a small
camera motion A& = [woul + wzul, wul7, AJZ(AE) =
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RGB-D Camera Pose Estimation el Ak
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RGB-D Camera Pose Estimation s A s
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RGB-D Camera Pose Estimation el Ak
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RGB-D Camera Pose Estimation ol AElEE
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RGB-D Camera Pose Estimation s A s
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RGB-D Camera Pose Estimation s A s
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RGB-D Camera Pose Estimation s A s
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RGB-D Camera Pose Estimation s A s
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Constraint Analysis

RGB-D Camera Pose Estimation

Table: 2% —: HRATVHITEME, LESAS5iHE, Hli—
~sequenceF T HIAERILIGN, THEHAGITAE5 R RPE(Relative Pose
Error) RMSE, TEMT-PESE IR BES A F =F071%, HASREE—8.

LS LS(noise) LS(noise&angle)
fr3/cabinet 0.0185m/1.164°  0.0131m/1.025°  0.0124m/1.023°
fr3/str_tex_far 0.0211m/0.873°  0.0192m/0.782°  0.0200m/0.803°
fr3/str_tex_near 0.0186m/1.166°  0.0148m/0.960°  0.0117m/0.930°
fr3/str_ntex_far 0.0253m/1.073°  0.0277m/1.076°  0.0280m/1.087°
fr3/str_ntex_near  0.0109m/0.769°  0.0097m/0.768°  0.0095m/0.784°

Plane_Edge.



Constraint Analysis

RGB-D Camera Pose Estimation

Table: L3 = ETFRADLESAMEMTT, THEATE(Absolute Trajectory Error)
RMSE. 23048 a=1f=1-

LS LS(noise) LS(noise&angle)
fri/desk 0.067m 0.044m 0.031m
fri/plant 0.062m 0.047m 0.043m
fr2/desk 0.131m 0.079m 0.083m
fr3/office 0.072m 0.069m 0.053m
fr3/str_tex_near 0.052m 0.085m 0.030m
fr3/nstr_tex_near 0.045m 0.065m 0.058m
dataset without plane hard labeling  soft labeling
fri/desk 0.034 0.080 0.030
fri/plant 0.050 0.072 0.073
fr2/desk 0.097 0.134 0.095
fr3/office 0.086 0.077 0.076
fr3/structure_texture_near 0.049 0.028 0.036
fr3/nst 0.076 0.032 0.032
iclnuim/Ir3 0.002 0.049 0.002
iclnuim/Ir3noisy 0.028 0.024 0.019

Figure: Results of CPA-SLAMZ.(no final optimization.)




Constraint Analysis

RGB-D Camera Pose Estimation

Table: L3 = ETFRADLESAMEMTT, THEATE(Absolute Trajectory Error)
RMSE. 2%0%&: a=1,8=1-

0 1 2 0 1 2
fri/desk 0.067m 0.044m 0.031m 0.064m 0.035m 0.032m
fri/plant 0.062m 0.047m 0.043m 0.061m 0.049m 0.053m
fr2/desk 0.131m 0.079m 0.083m 0.106m 0.071m 0.087m
fr3/office 0.072m 0.069m 0.053m 0.069m 0.051m 0.059m
fr3/str_tex_near 0.052m 0.085m 0.030m 0.052m 0.057m 0.051m
fr3/nstr_tex_near 0.045m 0.065m 0.058m

dataset without plane hard labeling  soft labeling
fri/desk 0.034 0.080 0.030
fri/plant 0.050 0.072 0.073
fr2/desk 0.097 0.134 0.095
fr3/office 0.086 0.077 0.076
fr3/structure_texture_near 0.049 0.028 0.036
fr3/nst 0.076 0.032 0.032
iclnuim/Ir3 0.002 0.049 0.002
iclnuim/Ir3noisy 0.028 0.024 0.019

Figure: Results of CPA-SLAM*.(no final optimization.)




Constraint Analysis

RGB-D Camera Pose Estimation
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Constraint Analysis

RGB-D Camera Pose Estimation




RGB-D Camera Pose Estimation
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RGB-D Camera Pose Estimation
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Constraint Analysis

RGB-D Camera Pose Estimation

Table: =28 =. EFFEMALSAIMETT, THEHATE(Absolute Trajectory Error)
RMSE, *fHAIIBSE ARG R - FEHSEOTREITE: k2, S50k

E: o= l,ﬁ =1
A AIIFL
fr1/desk 0.035m  0.062m
fr1/plant 0.049m  0.066m
fr2/desk 0.071m  0.103m
fr3/office 0.051m  0.094m

fr3/str_tex_near 0.052m  0.061m

Plane_Edge.
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