goobobodooobbbuooouobbboooooobon

O o o ot o o o off

0000000000000000000000000000O0o0OooOoOooOoOooOoOooOoooOoO
ooboOoooOo0oooOoO0o0boOoO0OO0oOOoO0OO0O0OoOOO0OoO00O0O0O000C0O0000O0000O0
ooboooboOoO0oooOoO0o0oboOo0o0oOoOoOoO0oOoOoO0boO0O0O0O0000O0O00000000O0
oo0ooO0ooooO00o0ooooo0oco0ooo0oo0oooooo0oooooooooon0n
oooooOoOoO0oOoOoO0OobooOoOoO0OO0O0O00O0O0OOO0000000O0O0OO0O00000O0
oooooooOoO0ooOoO0oOoOoO0OOOO0O0O0O00OO00O0COO0O0COOO000O0O000O0
0o0oo0ooo0ooo0ooooo0ooo0ooooooooooooo0o0ooooooooo00n
ooboooooOoO0ooOo0oO0oOo0OO0bOoO0o0OO0boOO0O00OO0O0OO0O0O0O0OO0O000O0000O0
oobo0oo0ooOo0o0oO0oO0o0booOoO00O0bO0O00O000O0O0O00000000O0O00000000O0
oooooooooo

Alignment and Refinement of a Large Number of Range images,
and its Application to Cultural Heritages

TAKESHI O1sHIt and KATSUSHI IKEUCHI#

This paper describes the methods of simultaneous alignment and refinement of a large
number of range images. The alignment method uses projection-based point matching algo-
rithm and point-to-plane error metric. By using ”Index Images”, the point matching process
is accelerated without the precise parameters of sensor calibration. We developed a paral-
lel simultaneous alignment method, which reduce both the computation time and memory
requirements. We defined the ”pair-node hypergraph”. Optimal load balance and data dis-
tribution is achieved by partitioning the graph following certain conditions. Our refinement
method assumes that the measurement error is distributed parallel to the ray direction. The
corresponding points are searched in the ray direction. The error is iteratively corrected by
minimizing the distance between corresponding points. The results of modeling cultural as-
sets show the effectiveness of our methods. We also show the results of the digital restoration
of the cultural heritages using the models created from real objects.
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Algorithm Procedure Code of Parallel Alignment
// Server process
AssignPairs():
while(error > threshold){

for(i = 0; i < nlmage; ++1)
for(j = 0; j < nlmage; ++j)
if(List[i][jD){
// Client process
SearchCorrespondingPoints (i, j);
CalculateErrorMatrix(i, j);
}
// Server process
CalculateTransformationMatrices(all);
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