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Abstract

In recent years, DM (Digital Manufacturing) is getting pop-
ular, which is improvement of production efficiency and man-
ufacturing quality through collection and analysis of various
data for product development and manufacturing sites.

On the other hand, due to the recent labor shortage, the
demand for automation by robots at manufacturing sites is
increasing year by year. However, due to the need foradvanced
system development capabilities including analysis of issues
at manufacturing sites and selection of necessary devices,
the entry barriers is still high.

Konica Minolta has also proposed DM-supported loT / Al
solutions by fusing products based on core technology and
ICT (Information and Communication Technology). As an
example of this, we have also worked to develop the control
of bulk pick and roll and place robots.

Of these solutions, we found that a rolling function that
changes the workpiece posture has the merits of shortening
the setting-up time and making a dedicated jig unnecessary.
Also, the robot integrated controller provides a framework
that works together with other equipment. It shows that this
extension of functionality can reduce the time and effort
required for setting-up when installing equipment or chang-
ing processes, lowering the entry barriers for robot .

Through these accomplishments, users can be freed from
complicated work at the manufacturing site and can shift to
value-added work such as process improvement. If Al utiliza-
tion is increased, e.g. for reinforcement learning to teach
movements to robots when changing processes and work,
the entry barriers can be further lowered.
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Photo 1 Bulk pick and roll and place robot prototype system
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Fig. 1 Hand with rolling function.
The rolling mechanism can be controlled and switched between
two states, open (a) and closed (b). After the workpiece is air-
sucked by the picking mechanism, the rolling mechanism is
closed, the workpiece is gripped from the left and right, and the
workpiece is rotated together with the gripper. This achieves a
change in posture.

Yy 7 EEREIE N v FHERIC & 2 BRROBERE T, ZTil
TN, ZEHE D ICMid 5 2 ENTE S, iz, 2
DEEME TR > 2 NTE L, B % Z il 1A A
LIRS, 2B ZETac s L Ty —7
EDOEMERMTE B, 7—7 L oEME B 25,
BRSO 27— ZAVTy — 7 % 27 =W ik L
TEY LTV —RA%2HEB LTS, 7—2VDEY 7 &
TL—=AMBIEL L TELDE, =7 —WEROEZETE%
BRI L CHIES %,

O — U Xy 7 B & 1o 4D © B AA T RS T,
A—7"v (Fig.1@)) & 27u—2x (Fig. 1(b)) D 2RFEIC
FEI DA TE D, £/, JeTE ) vos—%1H A,
COZ Yy = YHMDICREE T 2 2 LB TE 3,
Ey 7Ty — 7% 27— WG Ltk u— L%
7a—AL T —=7%7) v 8=NIZD, 7V v—
TLHETE I ETY — DOEAEFEEFEIL T35,
BE, Vv RN=DT7F v F A MIT—ITRIIGT
TRWT 52 ENTE D,

2.2 Evo&O-IL&7L—REE7O0—
NIFHARE Y 7&B— L& 7L —AT Ry b (Photo 1)
DEE7 0 —% Fig. 2 ITR T,

1 Recognize workpieces
in bulk ,

Using the image data, the target workpiece
that can be picked is determined and the arm
trajectory to the workpiece position is calculated.

b4

Pick a workpiece in bulk by air adsorption

2 Pick a workpiece

Recognize the posture
3] of the picked
workpiece

Recognize the posture of the picked workpiece
by template matching process with the target
workpiece image

F sl

Change posture with 2-axis rotation mechanism

T 7

After detecting the contact between the workpiece
and the place table, place the workpiece
by releasing the air adsorption.

Change the workpiece
4 posture according to
the place posture

5 Place the workpiece

Fig. 2 Operation flow for bulk pick and roll and place robot.
1. Recognize the workpiece in a bulk-stacked state; 2. Pick the
workpiece; 3. Recognize the picking workpiece posture; 4. Change
the workpiece posture to the placement posture; 5 Place the
workpiece.
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Fig. 3 Control Status of bulk pick and roll and place robot.
Itis possible to analyze the picking error occurrence situation and
factors causing deviations from the production plan. This is
accomplished by visualizing (a) daily changes in the number of
picking and placement operations, and (b) daily changes in the
robot’s internal control status data.
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Fig. 4 Bulk pick and roll and place robot Software Architecture.
a) The robot integrated controller integrates control of peripheral
controllers and controllers made by other companies. Application
function is packaged to enable support of various equipment coop-
eration frameworks in future, realizing a highly reusable system.
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