Robot handling by 3-D point-cloud
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The picking operation that is occurred in places such as line for a lot of products or parts placed in a jumble

almost cannot be made without special equipment for standing or intentional prepared condition. In this

research, we make a proposition about object recognition and plans of handling with 3-D information represented

by 3-D point-cloud captured precisely from laser range finder. We applied them to our system and set our aim to

automate the robot handling in a jumble condition for items in any shape or form.
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Fig.1 A scanning process
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(@) Asquarepillar (b) A model of square pillar
Fig.2 Object modeling
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Fig.3 The principle of occlusion estimation

-1 V. "I .2

[Qjﬁﬁ%%wﬁif@ﬁ@«ar»

=CO0s

n i A BTV ADTERAY FL

i ICP 72U XAE, EFATGRNEHITER O —E T2
LTELW vy F U7 BA SRRV, LRF OB SHEE L
TREAR PRI EESCEHEORE, TT VORI IEHET
brEL, 2ROS5E AL S8 508 %N % 7-(Fig.3). A0

#rEETI, ROQD g ZHVTUTOLLTHASTT5.

0<6 <7/2 D& ITIFETNREIER
wf2<6 <x DLETETNVREIRT

72, vy FUBEEEEE L, SERESELTeM
KOS LOEBEMET D, HIZ, BV LOBIZIELYF
TZREN DL L TR 2 2 L AMIE L 5 5.

3.3 3 RILKEM OHFFEHE

KB OFRFRAG K O 3 IR TG A F O TR E 2 ATV, 0
B O 72 R 8 & FATAIRE R 7 — LBERIRET B,
3.3.1 7 — A RS ORI E LB

TR DN E BB LR R T ORI & 7 — A D Al
FPHPN CEBTRER FAEOMBEBLEA L REZ TS, TOEHEIL, B



B0O3

BRI TH D Z & 2FH L THFINCERT 5. B 5013,
R O HETERIE & S TR (Figd(a)) & £ DO TRRRE
LU, EARICHIMALE O T — L TFeh b i RO 0 Rl 2 13
O, Z oM ik 2R & FROEHEREEFiga)T D
Z & T, BEI O WTEIR S A& 2 7R T — A OIS & E )
DDHET D EHIR O IRIC DT b R & PREREAE A (R
BRICERT D2 LT, ICRETmEZAE ST LR TE 5.

|

() Hand positioning

.,

(b) Point-cloud
Fig.4 Grasp planning
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(a) Use of an arm model (b) A result of avoidance

Fig.5 Interference evaluation
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(a) Acylinder (b) A model of cylinder
Fig.6 Object data

Diameter 70mm

For recognition
- %; Length  170mm
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Fig.7 Condition and a measuring result
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Fig.8 Examples of recognition result

Tablel Result of position and attitude [(a) in Fig.8]
x[mm] y[mm] Z[mm] 8:[°] B[] 6:[°]
ERE DA ) 804 -30 78 90 24 103
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(a) Handling plan (b) Handling result
Fig.9 A handling attitude of robot arm
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(b) A system flow for a third target
Fig.10 Results of subsequent flow
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