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Simultaneous Parameter Estimation by using
Simultaneous Alignment

Tomohito MASUDAT  Ryo KURAZUME?  Mito IKEMIZU#  Yoshiaki NISHINO?  Katsushi IKEUCHIY

Graduate School of Information Science and Technology, University of Tokyof
Japan Science and Technology Corporation?
Department of History of Art, Faculty of Letters, University of Tokyo™
The University Museum, University of Tokyo® Institute of Industrial Science, University of Tokyo

tom@cvl.iis.u-tokyo.ac.jp
abstract

We propose the unknown parameter estimation method from multiple 3D range images for parametric mathe-
matical models made from plaster as actual representation of parametric surfaces defined by some parameters,
such as Kuen surface and Dini surface. Moreover, we report how accurately these mathematical models are

made, visualizing its shape error under the estimated parameter.
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SimultaneousAlignment
input: MeasuredData D = {D;|i=0,1,...,n}
input: Initial Position
P={P,=(R;,t;)|li=0,1,...,n}
output: AlignedPosition
P ={P,;=(R,t;)]i=0,1,...,n}
local: KDTree = {kdt;|i =0,1,...,n}

repeat
KDTree — MakeK DTree(PD)
for all i in D do
KDTree' — KDTree — {kdt;}
Py
MinimizeError Function(P;D;, KDTree')
end for
TransformData(P’, D)
P « ChangePosition(P’, P)

until ErrorFunctionConverged
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ParameterEstimationWithSimultaneousAlignment

input: MeasuredAndldeal Data

D ={D;li=0,1,..,n}
input: Initial Position AndParameter

P ={P, = (Ri,t;,param;)|i = 0,1, ...,n}
output: AlignedPosition AndParameter

P ={P;=(R;,t;,param’;)|i =0,1,...,n}
local: KDTree = {kdt;|i =0,1,...,n}

repeat
KDTree «— MakeKDTree(PD)
for all 7 in D do
(0)KDTree' —
KDTree — {kdt;} — {kdt;|j° € Ideal Data}
Pl —
MinimizeError Function(P;D;, KDTree')
end for
TransformData(P’, D)
P «— ChangePositionAndParameter(P’, P)

until ErrorFunctionConverged
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