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Abstract-In this paper, the design method, design techniques and structure of a language for a

SCARA type industrial robot, are presented, The

proposed new language is modular and expandable

using the C programming language and the 8086 assembly language. It is composed of monitor mode
which controls the main flow of the programs, editing mode which generates, corrects and edits the
programs, execution mode which executes the generated programs, I /O mode which interacts with
the external devices, and teach mode, The developed language is implemented on the robot controller

to verify its performance,
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Fig.2 Block diagram of general robot language
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Table 1 The contents of subroutines.
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Fig. 3 Flow chart of main monitor mode.
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Fig. 5 Flow chart 2 of editing mode.
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Table 2 Command match table number & code

generation program name & exccution

name.
Ermmand %{arﬁh | Code Generate | Execution Program
umaoer
CLLOSE 1 inter-cls () | els=ser ( '
| CLOSEI 2 inter-cli () | cli=ser ()
-T)]VIKY“—*]"W inter- dly { )} dlv-ser ()
DOWN 6 intor- dwn ( )—_(m\(/xf—_}—
FOR 8 inter-for { ) | for-ser ()
z;\iﬁ—vull) inter-gan () | gan-ser ()
TI"I’F 11 inter-get () | get-ser (
G SUB |12 inter-gos () | gos-ser (
"GOTO 13 inter-got { ) got-m
GOTO) 14 imvr—g()a( ) ' goa~ser
)W——Wﬁ inter-goi () | goi-ser
H‘ 17 nter-if () | il-ser
CIFSIG 18 fer-ifs () | ifs-ser
TMOVE 20 inter-mov{ ) | mov-ser
"MOVEF 21 inter-mvf { )} | mvf- ser
' MOVEP 22 inter-mvp () | mvp-ser
M)VES 20 inter-mvs{ ) mvs-ser
_N}TIXT A inter-nxt { ) | nxt- ser
OPEN inter-opn ()| opn-ser
| OPENI _ inter-opi ()] opi-ser
PAUSE Cinter- pau () pau-s(:;
READY inter-rdy ()| rdy-ser
TFMARK inter- ren (G rem-ser
RETURN inter-rtu { ) | rtn-ser
TSET inter-set ( )| set-ser
ﬁﬁl 37 inter—scl ) sei- ser
SHIFT | 38 inter~sht () [ shi-ser

SIGNAL | 39
SPEED 10

inter-sig () | sig-ser

inter-spd { ) . spd-ser

ST()P 11 inter-stp { stp-ser
up L4 inter-up  {
VPNT 13 inter-vp (
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Table 3 Compvarison of the actual features on the 9 robot languages.

VAL AL PAL Autopass New  Language
Language Assembier Algol Transform PL/1 C and
Basis Basis Assembler
Language Interpreter Compiler Interpreter Interpreter Interpreter
Type and
Interpreter
Control Go to, Begin / end For /10 / do, 10/ then / else, Ga to, Go toli)
Structure if / then, While / Do begin / end While / do, If / then
ifsig / then if / then / else begin / end Goto{a)
Callable Gosub Procedures None Procedures Gosub
rontines return functions relurn
macros(P)
Data Type Frame Scalar, Veclor Matrix Integer, real Integer
Available rot, trans, Array array, real
frame Scalar, stack World model joint angle
Move with Mov Move to move Move, Movep
Simple Move, constraint
Motion Movet, clauses
Appro,
Stright Moves "Nene None Push Moves
Line Appros Slide
Motion
Splined through Yes Yes Yes Implicit None
Several points “via" gives
Continuous Intermediate
Path motion Points
Coordinate Shif Affix +{mult) None None
Transformation Inverse unfix ~(invert and mult)
Command frame
Interaction Lgnore, Signal None Switch 1fsig, Gototi)
with external Ifsig, react, Wait. load
Devices signal unjoad
Compliant None Place / on None
motion if Drive / on
Higher None force set to name;
Level 2810 assembly
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