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Fig. 1 Illustration of the 27 Direction Relations
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E={(n,,n,,n) | n,>>0, n.=0, n.>|n,|}
S={(n,sn,sn) | n,<<0, n.=0, |n, |<<[n,|}
W={(n,,n,,n) | n.<0, n.=0, |n,|>|n,|}
N={(n,,n,,n) | n,>>0, n.=0, |n, |<n,}
O0={Gn,.n,.n.) | n,=0, n,=0, n.=0}
NE={(n,.n,.n.) | n,>0, n,=n,, n.=0}
NW={(n,,n,,n.) | n,<<0, n,=—n,, n.=0}
SW={(n,,n,,n.) | n,<<0, n,=n,, n.=0}
SE={(n,,n,,n.) | n,>0, n,.=—n,, n.=0}
UE={(n,,n,,n) | n,>0, n.>0, n,>|n,|}
US={(n,,n,,n.) | n,<<0, n.>0, |n,|<|n,|}
UW={(n,sn,.n.) | n,<<0, n.>0, |n,|>|n,|}
UN={(n,,n,,n.) | n,>0, n.>0, |n,|<<n,}
uo={(n,,n,»n) | n,=0, n,=0, n,>0)
UNE={(n,,n,.,n.) | n.>0, n,=n,, n.>>0)}
UNW={(n,,n,,n.) | n,<<0, n,=—n,, n,.>0}
USW={(n,.n,.n.) | n,<0, n,=n,, n.>0}
USE={(n,,n,,n.) | n,>0, n,=—n,, n.>0}
DE={(n,,n,,n.) | n,>0, n.<<0, n,>|n,|}
DS={(n,sn,sn) | n,<<0. n.<<0, |n,[<<|n,|}
DW={(n,,n,,n.) | n.<<0, n.<<0, |n,|>|n,]|}
DN={(n,,n,,n.) | n,>0, n.<<0, |n,|<<n,}

DO={(n,,n,.n.) | n,=0, n,=0, n.<<0}
DNE={(n,,n,,n.) | n,>0, n,=n,, n,<0}
DNW={(n,,n,,n.) | n.,<<0, n,=—n,, n.<<0}
DSW={(n,,n,,n.) | n,<<0, n,=n,, n.<0}
DSE={(n,,n,,n.) | n,>0, n,=—n,, n.<0}
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Fig. 2 Influence of Shape and Distance on

Direction Relation
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Fig. 3 3D Voronoi Diagram and Their Normal
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Application of 3D Voronoi Diagram to Direction Relation Calculation

SHEN Jingwei'* ZHOU Tinggang'® WU Mingguang® GU Jingyi'’
(1 School of Geographical Sciences, Southwest University, 2 Tiansheng Road, Chongqing 400715, China)
(2 Engineering Technology Research Center of Geo-Spatial Information in Chongqing,
2 Tiansheng Road, Chongqing 400715, China)
(3 Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University,

1 Wenyuan Road, Nanjing 210046, China)

Abstract: A new method, 3D direction relation calculation based on 3D Voronoi diagram is
proposed. The 27 direction relations are proposed to represent the qualitative direction rela-
tion based on the 2D four direction relations. Shape, distance and other factors play very im-
port role in direction relation calculation. 3D Voronoi diagram being an approximation of spa-
tial object plays well in the situation of complex shape and various distances. The principles
and methods of 3D Voronoi diagram for the calculation of the 3D direction relations are elab-
orated. The weighted normal of surfaces in 3D Voronoi diagram is used to calculate the di-
rection relation of the nonrintersecting spatial objects. The direction relation in intersection
case of the spatial objects is also discussed.

Key words: 3D spatial object; 3D Voronoi diagram; direction relation; weighted normal
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Parallel Processing in Eigenfunction-based Spatial Filtering
Using MPI+OpenMP Hybrid Parallelization

QI Kunlun' CHEN Yumin® WU Huayi' GONG Jianya'

(1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,
Wuhan University, 129 Luoyu Road, Wuhan 430079, China)
(2 School of Resources and Environmental Science, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)

Abstract: Based on the master/slave model, we present a hybrid MPI+ OpenMP parallel im-
plementation for the eigenfunction-base spatial filtering on the multi-core cluster. There are
two different implementations of the algorithm: one based on MPI and the other based on a
hybrid parallel paradigm with MPI+ OpenMP. The experimental results show that MPI+
OpenMP method can cut down the process-time effectively and improve the filtering efficien-
cy.

Key words: spatial filtering; eigenfunction; multi-core; cluster; parallel compute
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