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Applying Virtual Guidance for Robot Teleoperation

Student © Yu-Hsun Huang Advisor - Dr. Kuu-Young Young

Department of Electrical and Control Engineering

National Chiao Tung University

Abstract

Rapid development in:computer network highly enhances the capability of
teleoperation systems, people nowadays can explore an unknown area by using a
remote-controlled robot. However, there are still some drawbacks in a telerobtic
system.For instance, the operator can not obtain remote information fast enough due
to the network time delay. Meanwhile, it is also difficult to distinguish the relative
distance between objects from the planar image. Some researchers proposed using
virtual environment and virtual guidance to tackles the problems. Virtual guidance
acts as a guidance that aids the user in manipulating the robot via providing haptic
and visual clues. In this thesis, we propose a novel virtual guidance which is more
effective than those proposed previously in object grasping. The proposed virtual
guidance integrates the planar image and force reflection to provide the guidance.
With it, the operator can easily control the robot gripper for object grasping in the
presence of imprecision in positioning. In implementation, we developed a networked
VR-based telerobotic system for the proposed virtual guidance. Experiments are

performed to demonstrate the effectiveness of the proposed approach.
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(a) Mitsubishi RV-2A = iHiESis="§F
A RR o T B RS EEEEMITSUBISHIfIVRV-2A ™ B = §¥ » Hrefji o

O IR Y 2 FIIAYCRISTL - i3I EVRS S FRV-2 AR5 87 - [f13-12 5342
HCRI-ST1FOGH ! - [y A3-10 AK3203 BRI =" HRV-2A | 2 42 il I CR1-571
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q\%ﬁ' 3-12 CRI1-571 Eﬁ’ﬁjﬂ%’é’%‘ !

% 3-1 Mitsubishi RV-2A = ikt~ #5314 A%

B-axis type 5-axis type
Model Units | AV-2a | RV-2aM RV-3a) | RV-2aJm
Degrees of freedom 3] 5
Driving methaod AC senvomotor (J1-J3 and J5 axis brake attached)
Pasition sensing method Absolute encoder
Maximum koad capacity (rafing) | kg 2 3
Maximum reach radius | mm 621 630
J1 220 (—180~+160)
J2 180 (—45~+135)
Working Ja Deg 120 (+50~+170) 135 (0~+135)
area J4 ) 320 (—160~+160) —
J5 240 (—120~+120)
J& 400 (—200~+200)
J1 180
J2 180
Maximum Ja Deg.fs 180
speed Ja ' 240 —
J5 180
J& 320
Repeat position accuracy | mm +0.04
Ambiert temperature °C 0~40
Weight kg | Approx. 37 | Approx. 38 | Approx. 33 | Approx. 34
6 wires for hand-check work (4-point inputs and 2 power
supply lines, the hand unit); 4-point outputs for air-hand
Tool wiring *1 (the shoulder unit); 1-point autput for motor-driven hand
(the hand unit); 4 spare wires (0.3 mm2 in size, arranged
from the base through the end of fore-arm).
Primary: Primary: Primary: Primary:
i ) 06«2 ports | @8=2 ports | 06x2 ports | @6x2 ports
Tool air-tubing Secondary: | Secondary: | Secondary: | Secondary:
a4« 4 ports | @4=6 ports | od=4 pors| @4x<E porls
Protective structure P20 IP54 P30 IP54
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A 32 CRI-STLUHEIR 44k

Model Units CHR1-571
Path control methodd PTP control and CP control
Mumber of controlled axis AXis Concurrent control of up to 6 axes
CPU 64bit RISC/DSP
Indirect interpolation, direct interpolation,
3-dimensional radii interpolation, palletizing,
Main functions condition branching, subroutines, multi-tasking,
optimum adjustable speed control, optimum
override control, optimum route connection, ete.
) MELFA-BASIC IV or MovelMaster language
Programming language (MoveMaster Command)
Position teaching method Direct and remote teaching, and MDI method
M Number of taaching peirts | Point/prg 2,500
Gaepn;gg Number of steps Step/pry 5,000
MNumber of programs Program a5
— ﬁg"mig‘&g”mmose Point 16116 (max. when using options: 240/240)
input/ Exclusive Point | allocated by general output (1 "STOP" point is fixed)
output | Hand opaning/clasing Point 4/0 (when using options: 4/4)
Door-switch input Paint 1
RS232C Paort 1 (for the connection of a PC, vision sensor, tc.)
RS422 Port | 1 (for exclusive to the connection of teaching box)
Interface | Hand-exclusive slot Slot |1 (electric hand and pneumatic hand interface only)
Expansion slot *2 Slot 0 (when option is used: 3 [for expansion options])
Robat inputfoutput Channel 1 ifor connecting parallel 1O unit)
ambient temperatura =G 0~40
ambient humidity %RH 45~85
Power | Input voltage limit v 180-242VA0C, single phase
supply | Power capacity *3 KV 0.7
Grounding Q 100 or less (D-type grounding)
Structure Self-supported floor type, open structure
Outside dimension *4 mm 212 (W)<290 (D)=151 (H)
Weight *4 kg Approx. 8
Protective structure IP20 (IP54: when using CR1 protective box)

P SRR A 0 ST FERLE A Teach Box (i
P 23 FERLIR ?E‘ﬁf_?ﬁm’@riﬂﬁ‘ﬂé SHE R H'F‘@ﬁﬁ*ﬁ’ﬂffiﬁﬂ
ﬂfﬂztﬁﬂ%gflﬂi% R e[ ENE RTINS Ee R e S YLy I
fill + 85752 BEAVE R I&[F‘ﬁ[ﬁl“ Y= FEROFL I o LI CRI-5714%
gfﬁgﬁ’gﬂsﬁgﬁp UFTF > ST HIFIMELFA-BASICIV > I'|”MOVEMASTER - 35T
*Eiuff SRR TR S ol N VIR - f A

S-2327 3351 » PR T AE IR pI AR o B RVER R T PRI A A
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FRS IR [ ,’g%‘,ﬂ@iﬁiﬁﬁ[ﬁ&%‘,ﬁiﬂﬁﬁj }Zﬁ’ﬁ&URV-zAﬁﬁ » MOVEMASTER}[[#-
o R RFIRRE i » R P T PR R T
SR I B S 0T S B RS PR
MOVEMASTER =43 ¥¥{IVRIFREERR Fy © e MOVEMASTERF1 > =5 ™
MXT ~ GC ~ GO ~ I'| WEDPH{liff 4 - H flo MXT?E@}%@,FJIFI TRaR = E
FFEY > [y A R T R TR A A AR AR R i
fill % CR1- 571H1p T A AV P A ) > ST HFEMXTCOMI »
MXTCOM2 -~ I'| * MXTCOM3 > I'| & ﬁ "fJ ﬁNFﬁ? 'RV2AF M~ = :'FAH“&J F,?‘ ’
S HIIEEXYZ coordinate data > Joint coordinate data > I'] 5*Motor pulse coordinate

data » GO ITIFOTE 4] - GORLA IRRHIFOLE 4 » EDRIIRLFC A AR 1 -

(b) Laproscopic Impulse Engine

U R F S A R O i
AR T~ T FORLE R ] 0 & T (R I eyl S BT
IR A T - 1 S R RIS A R 2 PR
| Immersion* ilff9Laparoscopic impulse engine [26] » I[1i3-1377. » 4 (=1
LT 2 IR P RLT SRR 5 PR X
YRIZ A RS 5 PR b F B i SR [ b9t
MR H ST g R IBARRR 1 - 325
AR -
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q%ﬁ' 3-13 Laparoscopic impulse engine

%< 3-3  Laparoscopic impulse engine t\flﬁ‘,?‘w

Item Specification
Motion and Tracking 5
Degree of Freedom
Force Feedback 3

Workspace Size

10x23x23 cm’

Position Resolution

0.0009 in.(1100dpi)

Max Force Output

2 Ibs. (8.9N)

Backdrive Friction

< 0.50z (0.14N)

Linear Axis

650 Hz

Bandwidth
Rotary Axis

120Hz
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Nominal Diameter: 75 mm

Height: 31.8 mm

Weight: 310 grs

Electrical Load Settings | Sensor Load Ratings Calibration Load used
Fx 11.0 kgs 11.3 kgs 11.3 kgs
Fy 11.0 kgs 11.3 kgs 11.3 kgs
Fz 22.0 kgs 22.7 kgs 22.7 kgs
Mx 85.0 cm- kgs 86.4 cm- kgs 69.1 cm- kgs
My 85.0 cm- kgs 86.4 cm- kgs 69.1 cm- kgs
Mz 85.0 cm- kgs 86.4 cm- kgs 69.1 cm- kgs
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