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Abstract

A new merging technique is adopted for combining rectangular parallelepipes produced
by 2-D rectangular code into more intuitive 3-D volume elements. Rectangular
parallelepiped codes (RP codes) can be used in volume-based representation of a three-
dimensional object. We proposed more regularity-conserving 2-D rectangular coding scheme
to merge rectangular cells represented by RP codes in three-dimensional space. After being
constructed from modified 2-D rectangular code, 3-ID RP codes are merged in the two
orthogonal directions using new merging algorithm. The shape of merged 3-D object
reconstructed by proposed algorithm is shown to be much closer to the original object
shape than that of conventional RP codes. The storage requirement of merged object can

be also reduced.
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are the same /* Xq = Xv +/ AND
the last columns of both P and Q are
the same /* Xo + Wq = Xp + Wp s/
grow = 1:
returni{grow) .
end_procedure
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horizontal merge procedure
loopl:
for ith RP code
if RP code is not merged yet,
convert RP to boundary representation
& save to RTMP:
loop2:
j=1
for j+1th RP code
if RP code is not merged yet.
convert RP to boundary representation
& save to RRP:
if RTMP & RRP has common face
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and unique face
check = merge(RTMP,RRP):
switch (check) case 1 © j++
/ * merged */
goto loop2:
case -1: save RTMP to RFIX:
/*not merged * /
1++:
goto loopl:
if RTMP has not common face against all RPR
save RTMP to RFIX
1++:
goto loopl:
end_procedure
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merge_procedure(RRP1. RRP2)
find vertices Vi, Vies, Va, Vaa:
find cross_vect CVECT! for each corner:
find ed_dsi for each corner: /*condition1*/
find fst_dsi and snd_dsi:  /*condition2+/
determine cross point of a vect CVECT:
and a common plane of C1:
find crrent vect CRTi and cnc_dsi:

/ * condition 3 */
if condition 1 AND condition 2 are
smaller than given threshold 1

merge RRP1 and RRP2:
return value = 1:
else if condition 3 is smaller than given
threshold 2
modify RRP1 or RRP2 accordingly:
return value = -1:
return:
end procedure
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Table 1. Comparison of number of
hexahedra after merging process.
Model RP coding Proposed merging process | Compression ratio
Alphabet 80 12 6.67
B727 TH=1.0 76 2.89
aircraft 220
TH=15 61 3.60
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