Problem: Determine joint parameters for a PR manipulator shown in figure so that its free end traces a straight line joining (50, 50) and (0, 75) in first four seconds. In next five seconds it traces a parabolic curve x² = 75 – y till it reaches the X-axis.
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Programmed Solution:




(defun c:robo()

 (setvar "cmdecho" 0)

 (setvar "highlight" 0)

 (setvar "osmode" 0)

 (command "limits" (list -20 -20) (list 170 80)

                   "zoom" "a"

                   "pline" (list 0 0) "w" 0.3 0.3 (list 0 5) (list 40 5) (list 40 0) "c"

                   "hatch" "u" 45 2 "n" "l" "si"

                    "copy" "all" "si" (list 0 10) ""

                     "pline" (list 23 15) (list 23 57.5) "a" (list 17 57.5) "l" (list 17 15) ""

                     "circle" (list 20 57.5) "d" 3

                     "chprop" "all" "si" "c" "red" ""

                     "block" "slider" (list 20 7.5) "all" "si"

                     "circle" (list 0 0) 5

                     "erase" "all" "si"

                     "pline" (list 20 39.5) (list 90 39.5) (list 95 42.5) (list 90 45.5) (list 20 45.5) "a" "cl"

                     "chprop" "l" "si" "c" "green" ""

                     "block" "pointer" (list 20 42.5) "l" "si"

                     "circle" (list 0 0) 5

                     "erase" "all" "si"

                     "pline" (list 0 -2.5) (list 150 -2.5) (list 150 2.5) (list 0 2.5) "c"

                     "line" (list 0 15) (list 0 -15) (list -3 -18) ""

                     "array" "l" "si" "r" 11 1 (list 0 0) (list 0 3)

                     "chprop" "all" "si" "c" "blue" ""

                     "line" (list 50 50) (list 0 75) ""

 )

 (setq x 50.0 y 50.0)

 (while (<= y 75)

  (setq term (/ (- y 50) 75)

           th (- 180 (* 180 (/ (atan (/ term (sqrt (- 1 (* term term))))) pi)))

           l (- x (* 75 (cos (/ (* th pi) 180))))

  )

  (command "insert" "slider" (list l 0) 1 1 0

                    "insert" "pointer" (list l 50) 1 1 th

                    "delay" 100

                    "erase" "l" "si"

                    "erase" "l" "si"

  )

  (setq y (+ y 0.2) x (- 50 (* 50 (/ (- y 50) 25))))

 )

 (setq y 75.0)

 (while (> y 0)

  (setq x (sqrt (- 75 y))

        p1 (list x y)

        y (- y 5)

        x (sqrt (- 75 y))

        p2 (list x y)

  )

  (command "line" p1 p2 "" "select" "l" "p" "si")

 )

 (command "pedit" "l" "y" "j" "p" "si" "f" "")

 (setq y 75.0 x 0)

 (while (>= y 0)

  (setq term (/ (- y 50) 75)

           th (- 180 (* 180 (/ (atan (/ term (sqrt (- 1 (* term term))))) pi)))

           l (- x (* 75 (cos (/ (* th pi) 180))))

  )

  (command "insert" "slider" (list l 0) 1 1 0

                    "insert" "pointer" (list l 50) 1 1 th

                    "delay" 100

                    "erase" "l" "si"

                    "erase" "l" "si"

  )

  (setq y (- y 0.5) x (sqrt (- 75 y)))

 )

 (command "erase" "l" "si"

          "erase" "l" "si"

          "text" "c" (getvar "viewctr") (* 0.1 (getvar "viewsize")) 0 "O R"

          "delay" 3000

          "erase" "l" "si"

          "line" (list 50 50) (list 0 75) "")

 (setq x 50.0 y 50.0)

 (while (<= y 75)

  (setq term (/ (- y 50) 75)

           th (- 180 (* 180 (/ (atan (/ term (sqrt (- 1 (* term term))))) pi)))

           l (- x (* 75 (cos (/ (* th pi) 180))))

  )

  (command "insert" "slider" (list l 0) 1 1 0

                    "insert" "pointer" (list l 50) 1 1 th

                    "delay" 100

                    "erase" "l" "si"

                    "erase" "l" "si"

  )

  (setq y (+ y 0.2) x (- 50 (* 50 (/ (- y 50) 25))))

 )

 (setq y 75.0)

 (while (> y 0)

  (setq x (* -1 (sqrt (- 75 y)))

        p1 (list x y)

        y (- y 5)

        x (* -1 (sqrt (- 75 y)))

        p2 (list x y)

  )

  (command "line" p1 p2 "" "select" "l" "p" "si")

 )

 (command "pedit" "l" "y" "j" "p" "si" "f" "")

 (setq y 75.0 x 0)

 (while (>= y 0)

  (setq term (/ (- y 50) 75)

           th (- 180 (* 180 (/ (atan (/ term (sqrt (- 1 (* term term))))) pi)))

           l (- x (* 75 (cos (/ (* th pi) 180))))

  )

  (command "insert" "slider" (list l 0) 1 1 0

                    "insert" "pointer" (list l 50) 1 1 th

                    "delay" 100

                    "erase" "l" "si"

                    "erase" "l" "si"

  )

  (setq y (- y 0.5) x (* -1 (sqrt (- 75 y))))

 )

 (command "u" "u")

)
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