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A Study on the Development of an Automatic Robot
Programming System
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(Hye-Kyung Cho - Bum-Hee Lee - Myoung -Sam Ko)
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thA Heate 8 5 ARgabe]l oAbl FE] dicdE 7] ofefns 2HE TS 5T AAdE
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Al Feh, i (highlevel) 21w ofof viwke] 7|2 odFet & 4 gl ¥
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£, Hsldte] AA of& steAE Ei)
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Abstract- Many works have been reported in various fields on the subject of controlling
a robot with high-level robot languages. This paper presents one such effort and explains
the development of an automatic robot programming system which utilizes the concept of
the task level language. This system is expected to act as an intelligent supporting tool in
robot programmmg and be put into practical use. Emphasis is placed on the role of the
programming system as a tool that generates the executable robot program according to
the user specified tasks. Several task level commands are used in the developed system,
and the resulting inflexibility is complemented by the motion level commands of the motion
level robot languages. Thus, the advantages of both task and motion level languages are
utilized, and no knowledge of specific language grammer is needed even when using motion
level commands. To increase the usability of the developed system, various methods are
provided for supplementing the programming system using taught data.
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Fig. 3.1 Modelling by CAD System
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Table 3.1 Comparison of two target language commands according to the variation of program model.

Program Model Syntax VAL Syntax SNUL 1 Syntax
(ready) READY READY
(config configuration) configuration

(approach m-type
distance)

position

m-type : straight
APPROS position,
distance

SET positon-a = position
SHIFT position-a BY distance
MOVES position-a

m-type : joint
APPRO position,
tance

dis-

SET position-a=position
SHIFT position-a BY distance
MOVE position-a

(depart m-type position distance)

m-type : straight
DEPARTS distance

SET position = position
SHIFT position-d BY distance
MOVES position-d

m-type : joint
DEPART distance

(position motion-type p-name)

m-type : straight
MOVES position

SET position-d=position
SHIFT position-d BY distance
MOVE posotion-d

|

MOVES position

m-type : joint

MOVE position

MOVE position
(drive jt-num delta-angle speed) | DRIVE jt-num, delta-angle, speed B
(speed sp-value) SPEED sp-value SPEED sp-value
(close-hand) CLOSEI CLOSEI |
(open-hand) OPENI OPENI
(labelling label) Jabel label

(loop-start var value label)

SETI var=value
L label

FOR var=1 TO value STEP 1

(oop-end var label)

SETI var=var—1
If var GT 0 GOTO label

S -

NEXT

Q

c) AHEARE g A%k

AETE TR

Hoz FAslor 4 Qo] ge Tt

=1 -
o] o] %o £8% 4 3= AEY AFE T+Hh E:=A4Enc,;/N, (pulses/sample) (3.7
N,=INT((4/5) * Tr/Sampling period) ) WZ3) Z=so oz Ziekn A £we
d) o] Bl e ] FEF o|FA £8F o BAE ol&3ste] T oivir} Folxl HaA4
4+ dE AZE AR o], o MEHA] A £ 235l BSEE e
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Fig. 39.a Velocity Profile of the SUN-ARPS
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Fig. 39.b Velocity Profile for Obtaining Con-

stant Speed

=f(E) (3.9)
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3.7 =23 $tAM7|(Program Synthesist)
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Q : COMMAND?

A set-up
Q : What is the robot to be used?
A puma

Q : What is the language to be generated?
A [ val

Q . what is the Workcell name to work in?
A - world

Q : COMMAND?

A [ pick
Q : Which object?
A roof

Q) . In how many seconds do you want to complete
the operation?

A7
Q : COMMAND?
A show

Q : 1T am holding ROOF.
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I am at position P3-A.

3 objects are in workspace.

The position to grasp PILLAR is P1.

The position to grasp WALL is P2.

The posititon to grasp ROOF is P3-A.
Position P1, P2, P3, P4, P5, P3-A are defined.
No sensor is used.

No 170 port is used.

Do you want more information?

An

Q : COMMAND?

A : Place

Q : On some Object or At some position?

A on

Q : On which Object ?

A wall

Q : What do you want to call the position on
WALL?

A onwall

Q : In how many seconds do you want to complete

the operation?
A8
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a3 4.1 PICK%z &3 Au
Fig. 4.1 Description of PICK Operation
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Fig. 4.2 Description of Work Space
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Fig. 4.3 Error Message for an Improper
Command
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Program ‘test. val’
SPEED 23.68 ALWAYS
APPROS P3, 100
SPEED 16.58 ALWAYS
MOVES P3
CLOSEI
DEPARTS 100
SET ONWALL =P2
SHIFT ONWALL BY 0, 0, 50
SPEED 20.72 ALWAYS
APPROS ONWALL, 100
SPEED 1450 ALWAYS
MOVES ONWALL
OPENI
DEPARTS 100
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