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Data Acquiring Support System Using a Recommendation Degree Map

for 3D Outdoor Modeling
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Fig.1 Data lacking portion due to occlustions.
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Fig.2 Car mounted sensor system.
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Fig.3 Procedure of the proposed system.

goooooooooobooooboooooooon
gooooooooooooooboboooooobooboo
gooooooocoooooooboOoOoooooon
goooooooooooOODOOOOObObOO0O0OOO
gooooooooooooooboooooboobo
gboobooobooooobooooboooon

2.4 0O0OO0OOOOOOOOOO

ooooU0ooooU0ooooUoooo (Dooo
0)00400000000000OO0OOOODOODO
gbooobooboooobooobooooooaoon
gboboobooboooooooboooboooaoon
goooboobooooooboboooooboooooon
ooo

2.5 ODOOOOoOooOoOoOoOooOOooon

gbooboooobooboooboobobooobooooa
gboobooboooooboooboooooboobogoon
0000000000000 D0o0DOo0Ooae o
gboooboobooooboboobobooobogon
gbooooboooobooobooboooooooobooo
goooooooooooobooooooboooboon
goooooooooooooocboOoooooobo
gooooooooooooooboOoOoooooon
ooo

gboobooooboooboooboobooooooa
oooooOooooooo GgpSOO0O0OOOOOO

04 ODOOOOOOOOOOO
Fig.4 Determination of modeling area.
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(a) Polygon model

(b) Generated voxel model

(c) Deference of
measurement density
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Fig.5 Rendering of voxel model using GPU.

R(p) =

I N; n—1
Z(DiIPiI+ZDinPin H(l_Pim)) (3)
i=1 n=2 m=1

ood D, 00p0O0000OOOO V,OODDOO
0oo0O d, 000000

d" _d'in d;n d’i’ﬂ
. :{ b = din (i > din)

oooo

2.7.2 0000O0OO0OOOOOOOOO

gbooboooboooboooboobooooboooog
gboobooboooooobooobobooooboogon
gboooboobooooobobooboooobobogoon
gboobooboooobooboooboobooobobogon
gooooooooooooooboooooooboo
gooooboooooooooobocoOoooooon
gooooooocoooooooboboooooooon
goooobooooooooooboboooooooon
gooooooooooooooooooooboobo
gboobooboooooooboboooboogoon
gbooobooboooooooobooobooooao
gboooboobooooboobooobooooobobogon
gboobooboooobooboooboobooobobogon

gooooooooooooooooooooboo
goooooooooooooooooooooon
ooo

2.7.3 GPUOOOOOOOOOOOO

gbooboooobooooobooboooboooog

Recommendation degree
Low S High

06 ODOOOOOOOOOOOOOOOO
Fig.6 Example of recommendation degree map.
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X Without the support system
(O With the support system
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Fig.7 Range data acquisition positions with/without
the proposed support system.
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Fig.8 Sum of measurement density of voxels.
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<+—— Acquisition route
' '

Fig.9 Position and route of range data acquisition.
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Recommendation degree

(e) After 98th range data acquisition.

N

SN

(b) After 53rd range data acquisition.

(f) After 112th range data acquisition.
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Fig.10 Update of recommendation degree map during range data acquisition.
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Fig.11 Acquisition result of whole target area.

012 0000000000000
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Abstract This paper describes a support system for range data acquisition in order to non-measure-
ment portions efficiently for 3D outdoor modeling using a laser rangefinder. The proposed system computes
the recommendation degrees in the target area of modeling by using a 3D model which is generated from
acquired range data, and indicates the recommendation degree map interactively by updating the 3D model
whenever new range data is acquired. The operator decides the next data acquisition position seeing the
recommendation map. Experiments in simulation and outdoor environments have shown the effectiveness

of the proposed system.

Key words 3D modleing of outdoor environments, range data acquiring support, recommendation

degree map, laser rangefinder



