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Research on automatic structure construction of 3D environment data
based on important object model parts selection
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Abstract: Object recognition of surrounding environment is important issue for navigating autonomous
mobile robots. Therefore, researches of “automatic environment constitution” and “intelligent space con-
struction” have been actively done in recent years. The purpose of this research is automatic structure
construction of 3D environment data acquired by multiple mobile robots. ” local selection model construc-
tion method” is nearly proposed to create high accuracy object model. Target data used for modeling
is divided into several local parts to compare the registration results. Modeling accuracy is improved by
selecting the local part with best registration result. Experimental result has shown the effectiveness of the
proposed method.
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1 Example of 3D environment data

b, NEEGLEFEORRE2IT-72. BTV VI FIEOR
NEXIIRYT. vRy NEMALT—XIEETY, 7
RANVIC K D YA E 2 3T 5. HIHALE %2 %€ L 72
T—=2IZ U ICP 2 HWTHNEBSEDLEEZITVWT — X %2
HSLYMERETF IV EERT 5.

data acquisition using
mobile robots
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data integration
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{ object model

ICP registration
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3 Flow chart of modeling
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layered division

l removal of bad layer

estimation of transformation matrix
for each layer by ICP algorithm l

J, determination of transformation matrix

accuracy evaluation for each layer

4 Flow chart of layered division ICP
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5 Example of layered division
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7 Flow chart of automatic structure construction
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11 Robot appearance
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% 1 Dimensions[mm)]

Odometory

Measured | Odometory +ICP SelectICP
Height 850 772 810 823
Wide 560 1003 577 564
Depth 560 962 669 589
Leg 560 962 577 564
Seet height 485 454 470 500
seet wide 470 698 475 493
Backrest 390 608 423 413
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16 chair(gray)
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18 Terget environment data

17 desk
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19 Structure construction
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(3) (6)

20 Scene of data acquisition by robots
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