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Abstract

This paper proposes the object modeling algorithm using depth data. In order to extract the
shape of the object, surface is classified by the magnitude and the direction of Z gradient within the
2x2 mask from input depth data. For the object combined with several primitives is separated by
kernel points. Further, spatial relationship between surface regions is extracted for the recognition.
Finally, the effectiveness of this algorithm is demonstrated by several experiments.
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. HHEF (Surface Classification)
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** Vertex Points Information, mm scale **
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** The equation of planel**.
—0. 000192 X +0, 000000Y -0, 000332Z = 1
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Fig. 9. Plane classification & information
calculation.

15



16 19894

13

Aok 23102 Yol AF L7k 2 A4
7 A4S Jely Addd 27100 YEU A
T+ e Re 27N B A" 93y
CE,G7} slo] 220 ol WRulgydre2 0
Pt EG 23 718719 27148
% (curve fitting) o] 422 2% 98 o| 2578621
o]i 9] 7% 0.630524, UEF 2 ¥ 0.00000] =
°1 e 2480 714 AA M=k 2 AA" 9

o

o r-{m tlo ¥&
2 e

o|

Y

A, W el 2r) Yol 2R S
o = =) o o 2
%-"c]'v: dFstn A 4 F Utk 2119 P
o O
oejsfe) A= E (o] A& F270, LE1A) o
= L \ = = = =]

AdEe e A S AR RS d 212
DBEEEEEEEEKSRDEe
Cceccccece. (gG
Cccecee. .. g :
Cecceccee., ..
Ccccececece. .. i
Cccecce. ..
Ccccecce. .. G
Cccecece. .. [ EG
Ccccccc... EG
Cécccce. | BG
Ceccccece. £€G
Cccecce. 11 G
Cccccecee. G
Cccceccee. | § G
Ccccccc...| G
Ccccecec. .. § G
Ccecccecec. .. 8 G
Ccccece. .. £EELEEG

** direction information upper=220 lower=200**

** CONE shape error rate is=2.576821**

** CYLIDER shape error rate is=0. 000000 **

** SPHERE shape error rate is=0, 630524 **

.calculated axis equation**

A(s) =P 1(67, 146, 529) + (0. 0000, 1. 0000, —0. 0093)
| P2—P11, end point P2(67, 194, 528)

-radius equation, mm scale **

R(s)=39.20+s(—3.79)

*h

%

3210, 952 279 AuAA
Fig.10. Cylinder classification & information
calculation.
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" direction information upper—445 lower—888 **

" .CONE shape error rate is=6.560325** .

.SPHERE shape error rate is=0. 374028 **

.CYLINDER shape error rate is=3,211435**

" equation of sphere is

(X—107.6)* + (Y —227.6)* 4+ (Z ~539. 0)* =39, 1**mmscale

** direction information upper =440 lower=200** .
** CONE shape error rate is=17.549223** .
** CYLINDER shape error rate is=0, 099001 **
** SPHERE shape error rate is=5. 382357 **
** calculated axis equation** .

A (s) =P1(183, 188,563) +s(—0.5122, 0. 4324, —0. 7421)

| P2—P11l, end point P2(157, 209, 526)

** radius equation, mm scale**

R(s)=45.16+s(—34.64) ~

aahii
fasanigh
direction information upper =444 lower=
.CONE shape error rate is=5.932056** .
* SPHERE shape error rate is=0. 284551 **
* CYLINDER shape error rate is=2. 530024 **
* equation of sphere is

(X —262.8)% + (Y —135.6)* + (Z —541. 2)* =41. 9** mm scale

**

888##

* % % R
»*

(c)

J8l12. ol ] &4
(a) T 59 FEAA
(b} %9 2Fe HuA4
) ol Eiet ARAA
Analysis of dumbbell.
(a) sphere classification & information
calculation,
(b} cylinder classification & information
calculation.
) sphere classification & information
calculation.
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Fig. 13. Depth data.
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Table 3. Relational information.
(1) (2)
**initial information ** ** sorted information**
X y z I X y z r: X y z r X y z r:

+1 1076 2276-5390 391 O 0 0 0 1003 T2 2628 1356-5412 419 0O 0 0 0 1005
A% 1827 1878-5632 151 1573 2092 -5264 105 104 1 1076 2276-5390 391 O 0 0 0 1003
T2 2628 1356-5412 419 0 0 0 0 1005 U5 1827 1878-5632 151 1573 2092 -5264 105 —495
(3) (4)
** relation of primitive type 1 a=0.000000, 5=0.000000** . | ** relation of primitive type 2 ¢ =—0.034901, 8= —0.066112**

1.00 0.00 0.00 0 1.00 —0.03 0,07 0

0.00 1.00 0,00 0 0.03 1.00 —0.00 0

0,00 0.00 1.00 0 -0.07 0. 00 1.00 0

—1804. 00 0.00 0.00 1 —1120.13 0.00 0.00 1

xi= 1804, 000000, ¥: =0.000000, z: =0, 000000 x1=1117. 000000, y1~39.00000, z1——74.000000
** result relation point ** ** result relation point**

0.00 0.00 0.00 0.00 —0.00 —0.00
(5)
** changed information **

0 0 0 419 0 00 0 1005
1804 © 0 391 0 00 0 1003
952 222 4 151 1283 —14474 105 —495
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** direction information upper =220 lower=200**

** CONE shape error rate is=16.518951**

** CYCLINDER shape error rate is=0.0000**

** SPHERE shape error rate is=4, 042034 **

** calculated axis equation**

A (s)=P1(151, —4,703) +s(—0.0777, 0.9618, - 0.2623)
{ P2—P1!, end point P2(146, 51, 688)

radius equation, mm scale **

R (s) =89.67+s{—8.11)

%5 JEe] EHek At
Fig.15. Cylinder classification & information
calculation.

* ¥

B
DDeceelF
CdeccefG
DDdeewef(FF
CedeceelgG
DDcecceecytF
gDcdeeeeanbe
ccdeeceec
DDcd eececef?LFF

direction information upper =212 lower =234 **

** CONE shape ervor rate is=0, 333722 **

** CYLINDER shape error rate is=9. 775889 **

** SPHERE shape error rate is=2. 102699 **

calculated axis equation **

A (s) =P1(149, 27, 698) -+5 (0. 0093, 1. 0000, 0. 0000)
| P2—P11}, end point P2(150, 79, 698)

radius equation, mm scale **

R (s} —35.81+s(—15.81)

a6 e ERek FEAA
Fig. 16. Cone classification & information
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calculation.
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direction information upper =666 lower—=888**
** CONE shape error rate is=>5.870779** .

* CYLINDER shape error rate is=2. 776987 **
SPHERE shape error rate is=0. 280387 **.
equation of sphere is

(X—129.6)* +(Y~-163.7)*+ (Z —697. 0)* =63. 9 **um scale

* % »
*

*

aE. P £55 FuA
Fig.17. Sphere classification & information
calculation.
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