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Implementation and Performance Evaluation of
the Dual Controller System for Precision Control of Gripper

Are g YA 94

Seung-Yong Lee!, Un-Hyong Ham2, Young-Woo Park2, I1-Kyun J ungz, Sun Lim '

Abstract: This paper proposes a Dual Controller System for Precision Control (DCSPC) for control of
the gripper. The DCSPC consists of two subsystems, CDSP (Controller based DSP) and CARM
(Controller based ARM processor). The CDSP is developed on a DSP processor and controls the
gripping motor and LVDT. In particular, the CARM is implemented using Linux and ARM processor
according to recent research related to open-source. The robot for high-precision assembly is divided
into the robot control and the gripper control section and controls CARM and CDSP systems
respectively. In this paper, we also proposed and measured the performance of communication API. As
a result, it is expected to recognize improvements in communication between CARM and the robot
controller, and will continue to conduct relevant research among other commercial robot controllers.

Keywords: Open-source Control System, Dual Controller System, Real-time OS, Gripper
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[Fig. 1] Hardware architecture of DCSPC
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[Fig. 2] Software architecture of DCSPC
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2] CARM 9] A 7F A s 18-S 918)] Xenomai RTOS!™ 2432
Edo]E o]83}o] A|AHl]| o] A5} T) Xenomai RTOSE

QF Ang o] gslo] ZidE WHE 2l 7Rke] AARE &

Y woroataheas Y sciReceive Data Gripping Control

Griaping Control
Interrupt
i

Grinping Control SCI Recelve Data Gripping Control
Interrupt Interrupt Interrupt
| i |

[Fig. 3] Execution sequence of CDSP
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CARM €] 225 Ao} 7] 9}e] 341 QIE o] =& Al&-ght).
A 285 Alo] Al AR 25 5 7P ol Fatby]
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[Table 1] API of CDSP and CARM for external communication

Function Name Description

Function for communication with robot

RC_Initialize controller (Robostar N1 or Denso VS-060 or
Universal Robot UR3)

RC_GetCurr] Return actual joint value of robot

RC_GetCurrC Return X, Y, Z, Rx, Ry and Rz of robot

RC Movel Move to target position ( joint value)

RC_MoveC Move to target position (X, Y, Z, Rx, Ry and

Rz)

RC_SetJobPointJ Set joint value of nldx Job Point

RC SetJobPointC | Set X, Y, Z, Rx, Ry and Rz of nldx Job Point

RC GetJobPoint] | Return joint value of nldx Job Point

Return X, Y, Z, Rx, Ry and Rz of nldx Job

RC GetJobPointC .
- Point

RC_Getlnteger Return integer value of nldx

RC_SetInteger Set integer value of nldx

Return 6-channel LVDT of compliance

LVDT Function
- module

DIO_Function Request command of LED, button or etc.

Request motor command (Move, Stop,

MC_Functi
C_Function PowerOn)
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[Fig. 4] Example of two job trajectory

4 String Socket Communication I
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socket server )
3. Receive open_socket
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4. Client Connect
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Script Socket Communication

UR3
CAE:“:,:;"C' CONTROLLER
(Client)

6. GetXX Request

(send string "GP1")(_'_ 5. Run Script code

8. GetJobPointC €—4— 7. Receive string

“GP1" and
Send data

-

[Fig. 5] Socket communication of w.r.t. robot in UR (ex.
RC_GetJobPointC)
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[Table 1701141 A A1 APIOl &k &A1 AJZE 5742 Al 2~8]
Ao] F715 AAsH7] 913k A7lo|tt & Aelx= CDSP %
CDSP §41 7+l A8-%= LVDT Function, DIO_Function, ~L
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[Fig. 7] Experiment result of task period (1 ms period (up) /
500 ps period (down))
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[Fig. 8] Communication time of CDSP and CARM
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