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                Robotic manipulator specs
   DRAFT
   Stephen Intille, 6/28/00
   The purpose of the manipulator is to:
     * 
       Bring particular items requested by the user to the
       countertop/workspace quickly. These items include food substances
       (liquids, solids, powders, fruits) and kitchen items (gadgets,
       plates, cups, napkins, utensils, leftovers in tupperware, etc.)
       Some of these objects will have tags built in, others won’t. Some
       might be design explicitly for the system, but others won’t.
     * 
       To maintain a structure to the items in a person’s cabinets that
       facilitate both usability of the kitchen and computational
       functionality in the kitchen.
     * 
       Allow for some objects to be transferred between kitchen
       appliances without requiring any help from users.
     * 
       Allow for home service provides to quickly and easily deliver food
       substances to the home.
     * 
       Make new types of more efficient product storage and distribution
       possible.
   The manipulator should allow for objects to be accessed at some
   “portal” conveniently located on the countertop but also in some type
   of shelving units that can be browsed.
   Below I assume the manipulator is moving “containers.” A container
   could be a stand-alone packaged product (where the packaging is the
   container) or a container that holds other objects such as plates,
   utensils, fruit, and leftovers.
   At the countertop portal:
     * 
       At least two containers should be available at once so that a
       single person can pull out objects or put away objects using the
       containers quickly -- one per hand.
     * 
       The manipulator should be able to remove the container from the
       counter and replace it with an empty container within 1.5 seconds,
       the time it takes for someone to put an object down and pick
       another object up. Assume the computer can guess which container
       type will be needed next (maybe the right containers are cued up
       close to the countertop portal behind the cabinet?)
     * 
       Containers should exist of the following sizes (draft – needs more
       thought)
     * 
       Plate container
       12 x 12 x 1.5
     * 
       Cup container/liquid
       3 x 7 x 3
       Should allow a person to pull out a small cup
     * 
       Silverware/liquid
       9 x 1.5 x 1.5
     * 
       Big gadget/food
       12 x 5 x 5
     * 
       Small gadget/food
       6 x 6 x 6
     * 
       Tiny gadget/food
       3 x 3 x 3
     * 
       Smallest gadget/spice
       2 x 2 x 2
     * 
       Others are required...
   Each container/package should have following properties:
     * 
       See through material (e.g. grate, clear plastic)
     * 
       Ability for a person to easily pull an object out of the container
       that is much smaller than the container itself (e.g. make one side
       of container partially open to allow for easy insertion/removal of
       objects)
     * 
       Ability to embed an RFID tag reader in base
     * 
       A mechanism on back used by robotic mechanism to lock onto
       container
     * 
       Easy to automatically clean (e.g. by insertion in a special
       industrial container washer)
     * 
       Microwave safe
     * 
       Freezer safe
     * 
       Won’t rust when wet for long periods
     * 
       No sharp edges
     * 
       Refrigerator safe
     * 
       Curved edges internally and externally to minimize crannies that
       catch food/grime
     * 
       Some type of padding or stabilization mechanism should keep
       relatively fragile items (e.g. plates) from shock when robotic
       mechanism subjects object to forces during movements.
     * 
       The containers should either lock together with other containers
       to form “racks” of containers that become shelves that a person
       can pull from the wall or the containers should lock into larger
       rack containers in the wall shelving units.
     * 
       Each container should have a visual tag used to identify the
       container type and container orientation (for future systems that
       use more flexible robotic manipulators, possibly)
     * 
       Ability to stack in such a way as to allow for efficient storage
       in the cabinet units.
   Containers that are packages should have the following properties:
     * 
       Ability to clean/recycle packages that contain "messy” substances
       (e.g. oils, peanut butter). They would be returned to the store
       (using a delivery service) and reused.
     * 
       Automatic dispensers for liquids
     * 
       Dispensers that measure typical cooking units of food.
   If the containers are ever handled by people while not connected to
   the manipulator system or some other container in the system (which is
   not necessarily needed if the system is designed so that the robotic
   manipulator never loses a grasp of all containers), then they should
   have the following additional properties:
     * 
       Easy for a person to grasp/carry
     * 
       Lightweight
     * 
       Sit flat on a table
     * 
       Easy for a person to lock together so multiple containers can be
       carried
   At the shelving unit:
     * 
       A person should be able to pull out a rack of items and look at
       all items in the rack/on the shelf.
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