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Table 1  Examples of the proposed HCLS statements available for MG400 manipulator.

Absolute Header of HCLS

GOTO/x,y,z,r,0.0,0,1 Go to a position

SNAPSHOT Take a photo using a camera

ORIENTATION Pose estimation by image processing
CNN_ORIENTATION Pose estimation using CNN

VF_CONTROL Visual feedback control

CNN_DEFECT Defect detection or feature extraction using CNN
GRIPPER_DISABLE Gripper power off

GRIPPER_-OPEN Gripper open

GRIPPER_CLOSE Gripper close

PAUSE Wait a pause time as 'PAUSE 2’

MOVZ Z-directional motion as 'MOVZ 10’

GET Wait a number from a MG400 as 'GET 10’

SET Sent a number to a MG400 as 'SET 10’

SPEED Set motion rate [%] as 'SPEED 50’

OFFSET Camera offset in z-direction

GRIPPER_SUCK Sucking using a suction cup

GRIPPER_BLOW Blowing using a suction cup

R Tool, e.g., gripper rotation angle [degree] as 'R 45’
DO 121 Set DO port No. 12 to 1 (ON)

DO 50 Set DO port No. 5 to 0 (OFF)

GRIPPER_OPEN Electromagnetic gripper open

GRIPPER_CLOSE Electromagnetic gripper close

LOOP_START Repeating from next statement to LOOP_END as '"LOOP_START 3’ for 3 times
LOOP_END End position of LOOP_START
SNAPSHOT_DIFF 3000 2 | SNAPSHOT, e.g., in 2 seconds after an area consisting of 3000 pixels changed
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# Endoscope camera
| attached to gripper
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Figure 2  Relation between camera coordinate
system and robot coordinate system, in which
position of endoscope camera in camera coordi-
nate system is controlled so that I and X, are
overlapped. Consequently, gripper can be posi-
tioned just above the object.
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Figure 3  Relation between camera coordinate
system and robot coordinate system. Note that
directions of axes are different each other.
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Figure 4 Camera offset (43, 0, 0) between the
endoscope camera and the gripper.
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Figure 5 Replacement of fully connected lay-
ers for dealing with the target classification task,
i.e., 12 categories.
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Figure 6 Examples of training images for the
orientation of 45°.
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Figure 7  Classification results of test images

using the transfer learning based CNN.
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Figure 8 DOBOT Magician extended using a
slider rail for picking articles with arbitrary ori-
entation.
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Figure 9  Picking and placing scene using a
suction cup type end-effector, in which a CNN
model for shape estimation is loaded.
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Figure 10

Robotic cooperative control appli-
cation using multiple MG400s.

2.5 #BHEOKRyY +ZERE S 1B

ZMDiEHy, SNAPSHOT_DIFF 30002 D K 5 72 AT —
AV RERHWBEI AT V—VNTHEELEE &
V(3000 ARA > b)) BLEDOEERH Y, SHIZED
BIaE LIZWE (2 ) 120 b3 7202 5 12358 12RO
WERIZHED B L O REMEA FREIC LTV D, Z DORKEE
W2k, flziE, K100 LS IZHEL WA De
ANy FORNCRKRE R T —7 NEIPNZEEIL, —ERF
MR\ BICENETRARB LEZmHAEC Ly %
VIR V= T EITH KO A BRI LA TRE
ISy

R E S

AT MREEIT) D 3 R NI, PEIEME, HR{E
M3 KO R &~ A XV EOBLS DS PLC 72 & %
WBHZ ERLS1HEDPC TEE DR Y FZEBE, #l
#ITE % & 51T Hyper CLS(Cutter Location Source)
TR ERX—AL LIZHET 7V r—a VERITL
7=, %45 HCLS 7 —# NICiik T & 5 TCP/IP i@
15, A7 Y=/ MO0 VE#I#E, 7Y =7 K
O D729 D CNN 72 K ORSRE % fH A G ¥ CH
WHZLET, 1BOPCICEIZEHDERY b —
i AHELRBIHIEIC L A A X~ R EBH LT,

A%, ERICRLET A RN D LEMBOY >
X706, CNNIZ X B KBafkH, KaoOBHEIZED
FNENOa sy hA~FL—32 v T ELTH TRERA~OmE A
EER ATV, BB AT — b A 2 b OFLaR 28 i HE
RHCLS F—Z &#_—2 &L LB Ry b 2T A
OHRMEOFAMEIT I TETHD.

References

(1] =R, kMH#EE, HH 2 AHRRE, HK
wA, OINEREA, LR, T A7 by TRILE
fiin ARy hOTZODHIEA > F T = A ZADFSE
— Hyper CLS 7 —# D4 & AL D - 7,
39 AT ARy FMERFGHES TR, 2D1-02,
3 pages, 2021.

(2] BUEBEEET, kR, SFIRKE, MNEEMA,
FEE, PNUPEEM v ARy b ORBILIE & B EEREE
WED =D Hyper CLS 7 — % DR -k
2Ry O —r U AKIEOTZH D HCLS AT —

A R=7, FEA0BIHARR Y N EE AR
£ TR, 403-06, 3 pages, 2022.

[3] https://github.com/Dobot-Arm/TCP-IP-
Protocol/blob/master/README-EN.md

[4] KHERE, ELEE, “BHRAHL=2—T LRy b
U —2 (CNN)+&HiAHF— kx> a—4% (CAE):
PR— b7 H < (SVM) D72 D%t X%
Y — VOB, Wi 7 AR, Vol. 32, No. 12, pp.
20-26, 2021.



