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Creating Motion Designators for the TurtleSim

A designator is a Common Lisp object that

— Contains a sequence of key-value pairs

— Represents a high-level, symbolic description of some aspect of robot's activity

— Is used to infer concrete parameters

when needed

based on user-specified rules

from the context in which the robot operates, and

the symbolic description in the designator



Creating Motion Designators for the TurtleSim

Designators are effectively placeholders

— They require runtime resolution

— Based on the current context of the task action



Creating Motion Designators for the TurtleSim

Resolving or [de]referencing a designator

— Returns an object containing the newly resolved values

— That can then be used by the robot to specify some task



Creating Motion Designators for the TurtleSim

Designator resolution i1s accomplished by

— Querying a priori knowledge embedded in the plan (typically, in fact groups), or
— Querying knowledge in the KnowRob2 knowledge base, or

— By accessing sensorimotor data through the Perception Executive



Creating Motion Designators for the TurtleSim

There are four types of designator

1. Motion designators (e.g., motor command]
2. Location designators (e.g., 3D pose]

3. Ubject designators (e.g., grasp configuration)

4. Action designators (e.g., goal]



Creating Motion Designators for the TurtleSim

1. Motion designators

— Describe a low-level motion that a robot should take

— These serve as input to process modules



Creating Motion Designators for the TurtleSim

2. Location designators

— Describe locations taking various constraints into account

— for example, reachability, visibility, ...



Creating Motion Designators for the TurtleSim

3. Object designators

— Describe objects on a symboaolic level

— What they are, what they can be used for, ...



Creating Motion Designators for the TurtleSim

4. Action designators

— Describe a high-level action

— Which can't be accomplished with a simple (single] motion



Preview

In CR10-03, CR10-04, and CR10-05, we will create four motion designators, three action designators,

and two process modules

Motion designator
drive
move
go-to

set-pen

Action designator
navigate
draw-simple-shape

draw-house

:type

:driving

:moving Process Module:
:going-to

:setting-pen Process Module:

:type
:navigating
:drawing

:drawing

turtlesim-navigation

turtlesim-pen-control



Creating Motion Designators for the TurtleSim

Preparing to use motion designators

We will need to add a few more dependencies to the tutorial package files

To do this:
* Update the dependencies in package.xml

* Update the dependencies in cram-my-beginner-tutorial.asd
* Update the dependencies in package.lisp



Creating Motion Designators for the TurtleSim

Update the ROS dependencies

Make sure you are in the cram_my_beginner_tutorial sub-directory

~S cd ~/workspace/cram_tutorial/src/cram_my_beginner_tutorial
~/workspace/cram_tutorial/src/cram_my_beginner_tutorial$S



Creating Motion Designators for the TurtleSim

Update the ROS dependencies

Edit package.xml

~/workspace/cram_tutorial/src/cram_my_beginner_tutorialS emacs package.xml



Creating Motion Designators for the TurtleSim

Update the ROS dependencies

Edit package.xml

Add the following lines

<depend>turtlesim</depend> Add after this line
<depend>roslisp</depend>
<depend>cl transforms</depend>

<depend>geometry msgs</depend>
<depend>cram prolog</depend> CRAM Prolog

<depend>cram designators</depend> CRAM designators




Creating Motion Designators for the TurtleSim

Update the ASDF dependencies

Make sure you are in the cram_my_beginner_tutorial sub-directory

~S cd ~/workspace/cram_tutorial/src/cram_my_beginner_tutorial

You should be there already

~/workspace/cram tutorial/src/cram my beginner tutorial
/ p / - / / - y_ g - S from the previous step



Creating Motion Designators for the TurtleSim

Update the ASDF dependencies

Edit cram-my-beginner-tutorial.asd

~/workspace/cram_tutorial/src/cram_my_beginner_tutorialS emacs cram-my-beginner-tutorial.asd



Creating Motion Designators for the TurtleSim

Update the ASDF dependencies

Add cram-designators cram-prolog tO :depends-on(...)
and (:file "motion-designators" ...) tO :module ... The file
should now

look like this

cram-designators cram-prolog
Add this line

Be careful to ensure
the open and closing
brackets match

(:file "motion-designators" :depends-on ("package"))))))




Creating Motion Designators for the TurtleSim

Update the Lisp package to add cram-designators and cram-prolog to the namespace

Make sure you are in the cram_my_beginner_tutorial/src sub-directory

~S cd ~/workspace/cram_tutorial/src/cram_my_beginner_tutorial/src
~/workspace/cram_tutorial/src/cram_my_beginner_tutorial/srcS



Creating Motion Designators for the TurtleSim

Update the Lisp package to add cram-designators and cram-prolog to the namespace

Edit package.lisp

~/workspace/cram_tutorial/src/cram_my_beginner_tutorial/srcS emacs package.lisp



Creating Motion Designators for the TurtleSim

Update the Lisp package to add cram-designators and cram-prolog to the namespace
Edit package.lisp

Add :cram-designators tothe (:use :cpl ...) lineandaddthe (:import-from ...) line

Add :cram-designators tothe namespace so that we don't
have to include the package name when we use the functions in
our program

:cram—-designators) <—— e careful with

(:import-from :cram-prolog :def-fact-group :<- :lisp-fun)) <——— theclosingbrackets

AN

We don't :use cram-prolog because it conflicts with some of
the similarly-named symbols in the cram-1anguage package



Creating Motion Designators for the TurtleSim

Create a new Lisp file for the designator code

Make sure you are in the cram_my_beginner_tutorial/src sub-directory

~S cd ~/workspace/cram_tutorial/src/cram_my_beginner_tutorial/src
~/workspace/cram_tutorial/src/cram_my_beginner_tutorial/srcS



Creating Motion Designators for the TurtleSim

Create a new Lisp file for the plan code

Edit motion-designators.lisp

~/workspace/cram_tutorial/src/cram_my_beginner_tutorial/srcS emacs motion-designators.lisp



Creating Motion Designators for the TurtleSim

Update the Lisp package to include the code for the motion designator

Edit motion-designators.lisp

We'll add the code in just a moment ...
First, let's do it interactively using the REPL command line



Creating Motion Designators for the TurtleSim

Reload the tutorial in roslisp_repl

CL-USER> (ros-load:load-system "cram_my_beginner_tutorial" :cram-my-beginner-tutorial)
CL-USER> (in-package :tut)



Creating Motion Designators for the TurtleSim

Create a motion designator in the REPL command line:

TUT> (defparameter *my-desig™* (desig:a motion (type driving) (speed 1.5)))
*MY-DESIG*

TUT> (desig-prop-value *my-desig™ :speed)

1.5



Creating Motion Designators for the TurtleSim

Create a motion designator in the REPL command line:

We follow to the normal convention of using the double We use the a macro to create designators
asterisk for naming global variables in Common Lisp (internally it uses the make-designator function

N\

TUT> (defparameter *my-desig™* (desig:a motion (type driving) (speed 1.5)))
*MY-DESIG*

TUT> (desig-prop-value *my-desig™ :speed)
1.5

\ The designator properties and values

The specified designator type ismotion

Use desig-prop-value function to read the value of a specified property



Creating Motion Designators for the TurtleSim

Let's try to resolve the designator in the REPL command line:

TUT> (reference *my-desig*)
[ Cannot resolve motion designator #<MOTION-DESIGNATOR ((TYPE
DRIVING)
_ (SPEED
1.5)) {100888CED3}>.
[Condition of type DESIGNATOR-ERROR]

This tells us that there are no rules in place to resolve the designator
... SO we need to provide some



Creating Motion Designators for the TurtleSim

Define inference rules for designators:

* To do this, we add a fact-group turtle-motion-designators for referencing (i.e., resolving]
motion designators of type driving

* The function reference uses the CRAM Prolog engine to ground (or resolve]) a motion designator
into specific motion parameters

* To reference a motion designator, we use the motion-grounding Prolog rule:

— This is called for the given designator
— The rule binds a tuple of command and specified motion parameters to its second argument

* To see how, add the following code to your motion-designators.lisp file



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

;; drive and turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(

lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))

(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:angle ?angle))

(lisp-fun make-turtle-motion :angle ?angle ?motion)))



(in-package :tut)

This just declares a structure to store the values that result from the inference
(defstruct turtle-motion é?//////////////////
"Represents a motion." The field default values are needed to provide values in the case that the inference doesn't, e.g.,
(speed 0) in the case of drive and turn
(angle 0)) (Note: this is not covered in the tutorial )

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

;; drive and turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(

lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:speed ?speed))
(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion)))



(in-package :tut)

(defstruct turtle-motion
"Represents a motion." Define a fact group named turtle-motion-designators

(speed 0)
(angle 0)) motion-grounding a public predicate

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

;; drive and turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(

lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))

(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:angle ?angle))

(lisp-fun make-turtle-motion :angle ?angle ?motion)))



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

This is the "rule head", i.e., the then-part of the the rule

;; drive and turn Z///

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
i g- 2 ‘ : ? - " 0o .
(desig-prop ?desig (:speed ?speed)) <—— Thisis the "rule body", i.e. the if-part of the the rule
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving)) Prolog's inference semantics:
(desig-prop ?desig (:speed ?speed))

(1isp-fun makesturtiesmotion ispeed ?speed motion)) 'IF there is some assignment to variables such that all

elements of the body are true,

;7 turn
THEN use that assignment of variables to evaluate the

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving)) head'.
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion))) Note that in CRAM Prolog for a symbol to be considered a
variable, its name must begin with a ?.



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
for each kind of motion, check for and extract the necessary info

rr

drive and turn
If the designator contains a key-value pair (:type :driving)...and

(<= (desig:motion-grounding ?desig
:driving))

(d 1 €5; (=} = o A
rise IO T LULIT))

desig-prop ?desig (:type
desig-prop ?desig (:speed ?speed))
desig-prop ?desig (:angle ?angle))

lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

(
(
(
(
;; drive
(<= (desig:motion-grounding ?desig
(desig-prop ?desig (:type :driving))

(:speed 7?speed))
:speed ?speed ?motion))

(drive ?motion))

(desig-prop ?desig
(lisp-fun make-turtle-motion

;7 turn
(<= (desig:motion-grounding ?desig
(:type :driving))

(:angle ?angle))

:angle ?angle ?motion)))

(drive ?motion))

(desig-prop 7?desig
(desig-prop ?desig
(lisp-fun make-turtle-motion



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

;5 dri d t . . .
rrve and turn Note: this extracts the value of the argument used when creating the designator

(<= (desig:motion-grounding ?desig (drive ?moti

desig-prop ?desig (:type :driving))

desig-prop ?desig (:speed ?speed)) If the designator contain a key-value pair (: speed <some variable value>) ... and

desig-prop ?desig (:angle ?angle))

(
(
(
(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))

(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:angle ?angle))

(lisp-fun make-turtle-motion :angle ?angle ?motion)))



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

;; drive and turn

(<= (desig:motion-grounding ?desig (drive ?motion))

desig-prop ?desig (:type :driving))

desig-prop ?desig (:speed ?speed))

desig-prop ?desig (:angle ?angle)) If the designator contain a key-value pair (:angle <some variable value>) ... and
lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

(
(
(
(

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))

(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:angle ?angle))

(lisp-fun make-turtle-motion :angle ?angle ?motion)))



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
for each kind of motion, check for and extract the necessary info

. .
rr

;; drive and turn Il defini |
(<~ (desig:motion-grounding ?desig (drive 2motion)) the newly created structure Beca. , € |n||_'1g a StrU.CFU"e also
implicitly defines additional

(desig-prop ?desig (:type :driving)) .
, , support function

(desig-prop 7?desig (:speed ?speed))

(desig-prop ?desig (:angle ?angle))

(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

If calling the default function make-turtle-motion to create a structure, in

this case a turtle-motion structure named ?motion, and assigning the values

to the slots, is true

;; drive
(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:speed ?speed))
(lisp-fun make-turtle-motion :speed ?speed ?motion)) TNhe€n ..
;7 turn
(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion)))



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

</// Then ... associate the drive command (it's just a label) and newly created
;; drive and turn 1

?motion structure (and the extracted values stored in its slots) with the
[ )

(<= (desig:motion-grounding ?desig (drive ?motion)) designator ?desig
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))
;; drive More formally, define the value of the motion-grounding predicate when
(<- (desig:motion-grounding ?desig (drive ?motion)) applied to ?desig ...
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:speed ?speed)) This value is a list containing the command drive and the value of ?motion
(lisp-fun make-turtle-motion :speed ?speed ?motion)) (drive will be used to identify required operations in the process modules and
?motion Will provide the arguments)
;5 turn
(<= (desig:motion-grounding ?desig (drive ?motion))

(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion)))



(in-package :tut)

(defstruct turtle-motion
"Represents a motion."
(speed 0)

(angle 0))

(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

</// Then ... associate the drive command (it's just a label) and newly created
;; drive and turn 1

?motion structure (and the extracted values stored in its slots) with the
{ ‘ designator ?desig

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))

(desig-prop ?desig (:speed ?speed))

(desig-prop ?desig (:angle ?angle))

(

lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive More formally, define the value of the motion-grounding predicate when
(<- (desig:motion-grounding ?desig (drive ?motion)) applied to ?desig ...
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:speed ?speed)) This value is a list containing the command drive and the value of ?motion
(lisp-fun make-turtle-motion :speed ?speed ?motion)) (drive will be used to identify required operations in the process modules and
?motion Will provide the arguments)
;7 turn
(<= (desig:motion-grounding ?desig (drive ?motion))

Here, the inference is very simple:

(desig-prop ?desig (:type :driving)) identify the required command and extract the parameters from the designators

(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion)))



Creating Motion Designators for the TurtleSim

Reload the tutorial in roslisp_repl

CL-USER> (ros-load:load-system "cram_my_beginner_tutorial" :cram-my-beginner-tutorial)
CL-USER> (in-package :tut)



Creating Motion Designators for the TurtleSim

Create a motion designator in the REPL command line and then reference it:

TUT> (defparameter *my-desig2* (desig:a motion (type driving) (speed 1.5) (angle 2)))
*MY-DESIG2*

TUT> (reference *my-desig2*)
(DRIVE #S(TURTLE-MOTION :SPEED 1.5 :ANGLE 2))

/

This time, the designator resolved successfully
We could now use this resolved designator to move the turtle and that's what we'll do in a moment

First, let's add another rule to our turtle-motion-designators fact group and create a fact group for controlling the pen



Creating Motion Designators for the TurtleSim

Add a motion designator for the move plan we developed previously

* Here, we need to designator to resolve to a 3D vector
(recall that's the argument we provide to move-to)



(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info
;; drive and turn
(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion))

;7 move
(<= (desig:motion-grounding ?desig (move ?motion))
(desig-prop 7?desig (:type :moving))
(desig-prop ?desig (:goal ?goal))
(lisp-fun apply make-3d-vector ?goal ?motion)))



(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info
;; drive and turn
(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion))

;; move
(<= (desig:motion-grounding ?desig (move ?motion))

(desig-prop 7?desig (:type :moving))
(desig-prop ?desig (:goal ?goal))
(lisp-fun apply make-3d-vector ?goal ?motion)))

If the designator contains a key-value pair (:type :moving)...and



(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info
;; drive and turn
(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion))

;7 move
(<= (desig:motion-grounding ?desig (move ?motion))

(desig-prop 7?desig (:type :moving))

(desig-prop ?desig (:goal Zgoal)) If the designator contain a key-value pair (: goal <some variable value>) ... and

(lisp-fun apply make-3d-vector ?goal ?motion)))




(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info
;; drive and turn
(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :speed ?speed :angle ?angle ?motion))

;; drive

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop 7?desig (:speed ?speed))
(lisp-fun make-turtle-motion :speed ?speed ?motion))

;7 turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?angle ?motion))

;7 move
(<= (desig:motion-grounding ?desig (move ?motion))
(desig-prop 7?desig (:type :moving))
(desig-prop ?desig (:goal ?goal))
(lisp-fun apply make-3d-vector ?goal ?motion)))

If calling the function make-3d-vector to create a structure, in this case a 3d-
vector structure named ?motion, and assigning the value of 2goal, is true

Then ...



(def-fact-group turtle-motion-designators

.
’

.
’

.
’

.
’

(motion-grounding)

for each kind of motion, check for and extract the necessary info

drive and turn

(<= (desig:motion-grounding ?desig (drive ?motion))

(desig-prop ?desig (:type :driving))

(desig-prop ?desig (:speed ?speed))

(desig-prop ?desig (:angle ?angle))

(lisp-fun make-turtle-motion :speed ?speed
;; drive
(<= (desig:motion-grounding ?desig (drive ?motion))

(desig-prop ?desig (:type :driving))

(desig-prop ?desig (:speed ?speed))

(lisp-fun make-turtle-motion :speed ?speed ?motion))
;7 turn
(<= (desig:motion-grounding ?desig (drive ?motion))

(desig-prop ?desig (:type :driving))

(desig-prop ?desig (:angle ?angle))

(lisp-fun make-turtle-motion :angle ?angle ?motion))
;7 move Aé____—____—____—____—___
(<—{(desig:motion—grounding ?desig (move ?motion)ﬂ

(desig-prop ?desig (:type :moving))

(desig-prop ?desig (:goal ?goal))

(lisp-fun apply make-3d-vector ?goal ?motion)))

rangle ?angle ?motion))

Then ... associate the move command and the newly created ?motion
structure (and the goal value) with the designator ?desig

More formally, define the value of the motion-grounding predicate when
applied to ?desig ... this value is a list containing the command move and the
value of ?motion



(def-fact-group turtle-motion-designators (motion-grounding)
;; for each kind of motion, check for and extract the necessary info

;; drive and turn

(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving)) 6\‘“-\\\\\\\\\\\\\\\\\\\\
(desig-prop ?desig (:speed ?speed)) These commands, i.e., drive and move, will be
( . used in the process-modules.lisp file to identify
( : the require operations, i.e., the functions to call

to accomplish the motion using the ?motion
argument

desig-prop ?desig (:angle ?angle))
lisp-fun make-turtle-motion :speed ?speed :angle ?an
;; drive
(<= (desig:motion-grounding ?desig (drive ?motion))
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:speed ?speed))
(lisp-fun make-turtle-motion :speed ?speed 2wotion))

;7 turn
(<= (desig:motion-grounding ?desig (drive ?motio
(desig-prop ?desig (:type :driving))
(desig-prop ?desig (:angle ?angle))
(lisp-fun make-turtle-motion :angle ?anglg ?motion))

;; move
(<= (desig:motion-grounding ?desig (move ?motion))
(desig-prop ?desig (:type :moving))
(desig-prop ?desig (:goal ?goal))
(lisp-fun apply make-3d-vector ?gocal ?motion)))



Creating Motion Designators for the TurtleSim

Reload the tutorial in roslisp_repl

CL-USER> (ros-load:load-system "cram_my_beginner_tutorial" :cram-my-beginner-tutorial)
CL-USER> (in-package :tut)



Creating Motion Designators for the TurtleSim

Create a motion designator of type moving in the REPL command:

TUT> (desig:a motion (type moving) (goal (1 1 0)))

#<A MOTION
We pass as list of number as the goal to the designator
(TYPE MOV NG) (just as we passed a list of numbers to the move-to()
(GOAL (11 0))> function previously.

This make sense because we are going to use this
designator with that function later.



Creating Motion Designators for the TurtleSim

Finally, add a motion for controlling the pen:

* To do this, we add another fact-group turtle-pen-motion-designators for referencing
motion designators of type setting-pen

* Add the following code to your motion-designators.lisp file



(defstruct pen-motion
"Represents a pen motion."
(r 255) (g 255) (b 255)
(width 1)

(off 0))

(def-fact-group turtle-pen-motion-designators (motion-grounding)

;; for each kind of pen motion, check for and extract the necessary info

;; change color, width and on/off status
(<= (desig:motion-grounding ?desig (set-pen ?motion))

desig-prop ?desig (:type :setting-pen))

( (

(desig-prop ?desig (:r ?r))
(desig-prop ?desig (:g 2g))
(desig-prop ?desig (:b ?b))
(desig-prop ?desig (:width ?width))
(desig-prop ?desig (:0ff 20ff))

(

lisp-fun make-pen-motion :r ?r :g ?g :b ?b :width ?width :0ff ?0ff ?motion))

;; change color and width (implicates setting the pen to 'on')
(<= (desig:motion-grounding ?desig (set-pen ?motion))
desig-prop ?desig (:type :setting-pen))
desig-prop ?desig (:r ?r))
desig-prop ?desig (:g ?9))

(

(

(

(desig-prop ?desig (:b ?b))
(desig-prop ?desig (:width ?width))
(

lisp-fun make-pen-motion :r ?r :g ?g :b ?b :width ?width :0ff 0 ?motion))

;; change on/off status (if set to 'on' the pen will have a default color and width)
(<= (desig:motion-grounding ?desig (set-pen ?motion))

(desig-prop ?desig (:type :setting-pen))

(desig-prop ?desig (:0ff 20ff))

(lisp-fun make-pen-motion :0ff ?0ff ?motion)))



Creating Motion Designators for the TurtleSim

Reload the tutorial in roslisp_repl

CL-USER> (ros-load:load-system "cram_my_beginner_tutorial" :cram-my-beginner-tutorial)
CL-USER> (in-package :tut)



Creating Motion Designators for the TurtleSim

Create a motion designator in the REPL command line and then reference it:

TUT> (defparameter *my-desig3* (desig:a motion (type setting-pen) (r 100) (g 150) (b 0) (width 5)))
*MY-DESIG3*

TUT> (reference *my-desig3*)
(SET-PEN #S(PEN-MOTION :R 100 :G 150 :B 0 :WIDTH 5 :OFF 0))



Creating Motion Designators for the TurtleSim

Now we have designators and know how to define and handle them
Next, we need to use them to control the robot

CRAM process modules allow us to do just that



CRAM Beginner Tutorials

Creating motion designators for the TurtleSim  http://cram-system.org/tutorials/beginner/motion_designators



