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ABSTRACT

It is very important to understand the  3-
dimensional movement of & robot manipulator in
developing a robot manipulator system. The robot
design software package is required to tast the
specification. Usually these robot simulators are
turn-key based and not possible to be used on the
other robot system. The aim of this paper is to
develop a general purpose robot simulator.
AutoCad is selected for the developing
environment to avoid the difficulties of building a
cad system from the scratch. Bscause Autocad
provides a semi-open structure to a Lisp
programmer, it is quite successful to achieve the
goal of building the simulator, At the moment the
kinematic analysis is possible on the package.
Further study will be advanced to the application
and analysis of dynamic area, which would not be
that difficult to be implemented, considering the
many third party tools available for Autocad.
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(rect
{centar (0 0 Q)
(low_corner (list (- (car (the ‘center))
(/ {the 'width) {float 2}))
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(- (nth 1 (the ‘center))
(/ (the ‘height) (float 2)))
(nth 2 (the ‘center))))
(width 1)
(height 1)
(draw {(command "line” (the ‘low_corner)
(list (+ (car (the 'low_corner))
(the ‘width))
(nth 1 (the ‘low_corner))
(nth 2 (the 'low_corner)))
(list (+ (car (the 'low_corner))
(the 'width))
{(+ (nth 1 (the 'low_corner))
(the “height))
(nth 2 (the 'low_corner)))
(list (car (the ‘low_corner))
, (+ (nth 1 (the "low_corner))
(the "height))
(nthﬁant)I;e ‘low_corner)))
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(basedraw
(local_point (0 0 0))
(modei_point (0 0 0))
(rotate 0))

(robot @
(a-kind-of (basedraw

rect))

(children (arm1 body
head))

(width 5)

(height 8)

(length 5)

(rotatez 0)) @

(arm1
(a-kind-of (box0))
(children (arm2)) -
(parents (robot))
(width 5)
(height 0.3)
(length 1)
(local_point (-2 0 0))
(model_point (0 0 2))
(rotatez 45))

)

(arm2
(a-kind-of (arm1))
(parents (arm1))
(model_point (2 0 0))
(rotatez 90))

E2. Inheritance & o{H|

- A AEkel x| Hof

Autocadi o{2{71X|8] HEE XHY £ Y= s
IUct o2 7|58 olBEeaM 2 Ao AFE oM H
ol g NedAEe] BE 2NNz Moy £ U= o
£ model_point 2 local_point 2] ¢4 olc}, ol= i H
ollM A MB MHSIEF it

ojale| 258 Tl ol 2887I9istol WIIX|7F HF
ojott 752 g gk,

1) ZoE =233 g glof Bole Jle

2) 2tzte| Z#io| o] Bl cistof S4B E UWHE = 7is

3) 2432l 18 inherit = JiE

4) o AHolM Xl UR e Vs

B) sjLie] M E SYHz s HAsE JiE

8) siLte] A& BT At H sieiol FislE 715

3. Autocad 2 3XHel ZHEA HE

Autocad £ EZH24AE EHHIIHSI0] UCS(User
Coordinate System)& Al83h=t] o|& ol88t0] 2t2te]
ol chet ztEAIS] ¥iBo| JHssict E3 & ol2{fl WS
oj23t0f A EAE B ol 2t UG T2l Z2IYE
LHERMCE

(defun expand_n {(nlist done / tx ty tx mo 10)
(setq *c_part® (car nlist))
(setq *instan® (eval *c_part*))
(setq *instan* (r_add_frame *instan® (getmixinlist
*instan®)))
(setq tx (the ‘rotatex) ty (the ‘rotatey)
tz (the ‘rotatez) mo (the ‘'model_point)
lo (the ‘local_point))
(command "ucs” “or* mo)
(if tz (command "ucs” "2" t2))
(if ty (command “ucs” y" ty))
(if tx {(command "ucs” "x" tx))
(command “uces” “or” (mapcar ‘- (0 0 0) lo))
(if () (the 'quantity) 0)
{multiprocess)
(the "draw))
(princ *c_part*)
(getpoint)
(cond
((null nlist) nil)
(T (expand_n (append (the ‘children)
(cdr nlist))
(append done (list (car nlist))))))
(if tz (command “ucs” “z" (- 0 12)))
(if ty (command "ucs” "y” (- 0 ty)))
(if tx (command “ucs” "x" (- 0 1x)))
(command “ucs” “or” {mapcar ‘- ‘(0 0 0) mo))
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(robot

(a-kind-of (basedraw box0))
(children (arm1))

(width 2)

(height 0.5)

(length 3)

(rotatez 0))
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(arm1
(a~kind-of (cyl))
(children (arm2))
(parents {robot))
(depth 6)
(radius 0.3)
(local_point (0 0 0))

(model_point (0 0 1)))

(arm2
(a-kind-of (cyi))
(children {arm3))
(parents {arm1})
(depth 2)
(radius 0.3)
(model_poimt (0 0 4))
(local_point (0 0 1))
(rotatex 80))

(arm3
(a~kind-of (box0))
(parents {(arm2))
(children (arm4))
(width 1) '
(height 0,5)
(length 5)

(model_point (0 0 -0.5))

(local_point (0 0 0))
(rotatez 45))

(arm4
(a-kind-of (arm3))
(parents {arm3))
(children ())

(model_point (0 4 ~0.5))

(rotatez 80))
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