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There are two ways to follow this lecture

1: To walk through the process, interactively adding and testing functionality 

 This follows the CRAM zero prerequisites demo tutorial here:

 http://cram-system.org/tutorials/demo/fetch_and_place

2. To walk through the process with reference to complete implementation

 This follows the version of the tutorial here:

    http://www.vernon.eu/wiki/Zero_Prerequisites_Demo_Tutorial:_Simple_Fetch_and_Place

    Since all of the code is provided, this approach is faster to complete

Simple Fetch and Place Plan
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Simple Fetch and Place Plan

Demonstrate how to write a plan for a simple task

– Pick-and-place 

• Pick an object from one position 
• Place it in another position in the world. 

– Error handling 

– Recovery behaviors

To look in different places for the object
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Environment Setup

Use roslaunch to instantiate the required ROS nodes

– PR2 robot

– Kitchen (specified just like a robot)

• Doors have revolute (rotational) joints
• Drawers have prismatic (translational) joints

• Door handles have fixed joints

Configuration file Command entered in a terminal
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REPL Setup
(Read-Eval-Print Loop)

Use roslisp_repl to launch the Lisp compiler’s interactive front-end: REPL

Command entered in another terminal
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REPL Setup
(Read-Eval-Print Loop)

And then, from REPL, at the Common Lisp User prompt CL-USER>

– Load the cram bullet world tutorial

– Make the cram-bullet-world-tutorial package current (this changes the prompt)

– Start everything up 

–  

• This will take some time (up to a minute)

• It will launch a Bullet Real-Time Physics Simulation visualization window
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Bullet Real-Time Physics Simulation
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Bullet Real-Time Physics Simulation
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Simple Fetch and Place Plan

• So far, so good for the scenarios envisaged so far

• What happens if the bottle is placed somewhere else ...

• and we run (move-bottle) again? We get a different error this time

Was -1.6 and -2  in the previous two examples
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Simple Fetch and Place Plan
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Simple Fetch and Place Plan

• So what went wrong?

• The problem we always use the right arm to grasp the object

• And it grasps from the left side, i.e. along the Y axis

Y axis
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Recall: LEFT-SIDE, RIGHT-SIDE, BACK, FRONT grasp directions 

LEFT-SIDE

FRONT

RIGHT-SIDE

BACK
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Simple Fetch and Place Plan

In this case, a better strategy would be either to

– Grasp with the left arm with left grasp

– Grasp with the right arm with back grasp
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Simple Fetch and Place Plan

A more general strategy might be

Let’s implement this in a function pick-up-object 
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Two parameters:
1. the pose of the object
2. the preferred arm to be used



PR2 Manipulation with CRAM 3                                                                                                                     18                                                                                                                            Introduction to Cognitive Robotics

Define a list of possible grasps

The initial grasp is the first in the list

Make a working copy which we will work 
through, removing grasps as we try them
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Two nested failure failure handling

one for object-unreachable

one for either 
manipulation-pose-unreachable 
OR
gripper-closed-completely (i.e. failed to grasp)
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We set a limit on the number of re-tries 
in failure handling 

(there is only one other arm to try)
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This might confuse you ... didn't we 
already do this above in the let form?

No: we defined the variables in the let and 
gave them initial values

Here we are (re-)assigning values to these 
variables 

Why do we do this? 
Because we need to reinitialize the values 
in the outer handle-failure because they 
might have been changed in the inner 
failure-handle (in fact, they are ... see 
below) 
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Define a list of possible grasps

The initial grasp is the first in the list

Make a working copy which we will work 
through, removing grasps as we try them

Remove the initial grasp from the list by setting 
the list to everything after the initial direction
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Perform an action of type picking-up to pick up an object passed as an argument
with the arm passed as an argument
with the grasp extracted from the list of grasps
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Execute this code if there is a failure 
in the inner handle-failure
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Print an error message indicating 
the arm and the grasp that failed
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Check to see if there is a grasp left in the list of grasps and
proceed if the result is true
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Update the list of remaining grasps

Get the first grasp from the list of 
remaining grasps
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Print a message indicating the grasp and the arm to be tried next
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Park the arms
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Park the arms



PR2 Manipulation with CRAM 3                                                                                                                     31                                                                                                                            Introduction to Cognitive Robotics

Retry the action
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If there were no more grasps in the list, print a message and fail
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Execute this if there is a failure in the outer handle-failure
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Print a message to identify the arm that failed
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loop through the number of remaining retries 
(for the outer handle-failure)
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Choose the other arm to the one just tried 
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Retry the code (for the outer handle-failure)
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Print an error message if this (outer) handle-error fails
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Return the arm that was actually used!
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Simple Fetch and Place Plan

Now, we use this function in a revised move-bottle

It is shorter than the previous versions 
because we replaced the perform pick action with a call to pick-up-object 
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Same as previous version

Same as previous version
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Call the function find-object to find the bottle 
and store the result 
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Set the (initial) grasping arm to be the right arm
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Set the (possibly revised) grasping arm 
to be the one that the pick-up-object returns
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Park the grasping arm
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Spawn the bottle
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Perform motion 
adjust torso
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Perform action 
move near the table
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Perform action 
look downwards
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Perform action
pick-up: opening gripper
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Perform action
pick-up: reaching
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Perform action
pick-up: reaching
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Perform action
pick-up: reaching



PR2 Manipulation with CRAM 3                                                                                                                     55                                                                                                                            Introduction to Cognitive Robotics

Perform action
pick-up: grasping
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Perform action
pick-up: lifting
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Perform action
pick-up: lifting
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Perform action
move near the counter
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Perform action
place: reaching
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Perform action
place: putting
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Perform action
place: opening gripper



PR2 Manipulation with CRAM 3                                                                                                                     62                                                                                                                            Introduction to Cognitive Robotics

Perform action
place: retracting
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Perform action
place: retracting
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Perform action
place: retracting
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Simple Fetch and Place Plan

With  (move-bottle '((-1.0 -0.75 0.860) (0 0 0 1)))

the robot picks up the bottle with the right arm because it's still reachable.

What happens if we try with the bottle in a position that can't be reached with the right arm?

(move-bottle '((-0.9 -0.75 0.860) (0 0 0 1)))
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Simple Fetch and Place Plan

Succeeds with the 
first (LEFT-SIDE) grasp 
with the LEFT arm

Fails with all the grasps
with the RIGHT arm
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Recommended Reading 

CRAM zero prerequisites demo tutorial: simple fetch and place

http://cram-system.org/tutorials/demo/fetch_and_place
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Implementation of a pick-and-place CRAM plan

Follow these instructions

 “Zero Prerequisites Demo Tutorial: Simple Fetch and Place”

 http://www.vernon.eu/wiki/Zero_Prerequisites_Demo_Tutorial:_Simple_Fetch_and_Place

 to implement the pick-and-place example
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http://www.vernon.eu/wiki/Zero_Prerequisites_Demo_Tutorial:_Simple_Fetch_and_Place


