Teach Me Kitty: A Platform for Programmable Personalities
Abstract

Teach Me Kitty is an interactive plush toy built to teach users how to interact with objects that have personality. Once these lessons are learned though, the toy becomes obsolete. The Personality Builder software was created to extend the lifetime of this hardware platform by allowing the user to modify and experiment with the personality. By creating Finite State Machines (FSMs) graphically, the user builds new personalities for the toy while learning about introductory programming. The Personality Builder introduces a new tool for learning, both about objects with personality and end-user programming.

Explanation

Teach Me Kitty is an interactive plush toy with a “personality” – a set of moods that it will change between based on external stimuli or through random choices in the software. The moods are expressed through audio and physical output. The toy can be stimulated through the sensors in the body, such as scratching behind the ear and squeezing the tail.

Teach Me Kitty began as a way to teach children how to interact with animals without exposing the animal to the children’s learning processes. The important part of this interaction is that the animal has a personality that the child must learn to interact with: the animal generally will not modify its behavior. The child must learn from the animal rather than the other way around.  Many toys exist in which the child teaches behavior to the toy, but not many exist that do the reverse. So the Teach Me Kitty became a platform for teaching children how to interact with things that have their own personality. 

Assuming Teach Me Kitty is a successful toy for teaching children to interact with cats, they will still eventually outgrow it. At this point the user is left with an interesting hardware platform without a use. This raises a question: what can you do with a platform for expressing personalities? One answer is that once the toy has fulfilled its usefulness with one personality, it could be given another. But who should generate these new personalities? While they could be provided by the company producing Teach Me Kitty, it would be much more interesting to let users create these personalities. From this arose the Personality Builder software, a computer application for creating the Teach Me Kitty’s personality and downloading it to the toy.

The Personality Builder is a tool that lets the user create personalities for the toy by building a Finite State Machine (FSM). It uses basic FSM notation to denote states/moods and transition events between those moods.  The UI is designed to be inviting and easy to use by children although it is targeted for an older audience than the toy itself. The idea is to allow the child to program the toy once they have grown too old for it themselves, or have an older child program the toy for a younger child. 

Approach

This is a two-part project, building the physical platform and the software Personality Builder. I’ve made the decision to focus more on the personality builder than the platform. The work of creating a robotic cat with multiple inputs and outputs has already been done. There has also been research done in creating plush toys that portray emotion. Recreating this work is less interesting than the Personality Builder. More advanced inputs and outputs could be added to the platform in the future to enhance the realism of the toy.

The Personality Builder will be a JAVA application that allows the users to build a personality by building an FSM. This will be done graphically, by using shapes (circles or ovals probably) to represent the state/mood. A mock up is shown below in Figure 1. The user will be able to name the mood and give it behaviors to perform continuously while in the mood. All personalities will start with a default state of Asleep.
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Figure 1: Mock Up of Personality Builder screen

The user will also be able to create transitions between moods based on input actions. The user will pick an action that triggers the transition and can associate an behavior to be done when the mood changes. The user will also be able to create a transition based on a timeout. A timeout occurs when the toy has been in a mood for the user-specified amount of time without changing state. Timeout transitions can also have a behavior associated with them.

The last behavior that the user will be able to specify is randomness. One of the difficulties of interacting with animals is that sometimes they don’t behave the way you expect. The transitions that the user specifies can have multiple endpoints, meaning that the input will lead to a random mood.  The user will also be able to weight the different end moods, making it more or less likely that they toy will respond in the way you expect. 

The FSM created in the Personality Builder will be written out as a state table.  This state table will be uploaded to the Arduino, along with Arduino code that is pre-written to run a table driven FSM. This table driven FSM will have the output behaviors hardcoded for the behaviors available in the kitty toy. The high-level system architecture is shown below in Figure 2.
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Figure 2: High-Level System Architecture

The platform will be enhanced from the current state, making it more reliable and better integrated. The sound output will be done using recorded audio instead of a buzzer.  A vibrating motor will also be added to enhance the purring.  The mechanical action of the paws will also be redone to make it more expressive.

The tail pressure sensor will be made longer so that the user can squeeze anywhere along the tail.  The scratch sensors (switches) will be sewn inside the toy’s head instead of attached to the outside.  And a bend sensor will be added around the chest to sense when the user is squeezing or scratching the tummy. 
Related Work

Furby 

· not programmable

RS Media 

· 4 preset personalities

· programmable personality

· involves changing output behaviors

Kitty The Robotic Tekno Kitten

· has cat personality

· reactes to touch input

· has non-cat behaviors (counting)

· not programmable

i Cybie

· Dog robot

· Personality evolves from puppy to adult

· Can’t actually reprogram it

· Can learn tricks

Ugobe Pleo

· Dinosaur robot

· Shows emotion in its movements based on tone of commands

· Programmable with C++

· Can add new sounds and behaviors

Affective Tigger – MIT Media Lab, Dana L Kirsch, Rosalind W. Picard
· Recognizes user’s emotional state and mimics

Affective Social Quest – MIT Media Lab, Kathi Blocher, Rosalind W. Picard
· Having children interpret emotion and then pick out the dwarf that represents that emotion

Skills/Knowledge to Acquire

How to compile and upload files to the Arduino without the Arduino UI 

How to control the leg movement

How to produce the audio output

Parts Needed

Outputs
· Audio player

· MP3?

· Sound modules from cards?

· Mechanical controls

· Motors?

· Servos?

Inputs

· Bend sensors for body

· Buttons for different parts of body

· Some sort of internal structure to provide resistance for the button presses and house the electronic

Other

· Smaller Arduino

· Zipper for closing the back of the toy

· Batteries

Work Plan

Work completed (by given date)

Oct 27th 

· Front end of programming UI 

· First draft of TEI paper

· Order parts

Nov 3rd 

· Back end of programming UI minus randomness

· Arduino state machine code

· TEI paper submitted

· Parts delivered

Nov 10th
· Redo head and tail sensors

· Redo mechanical feedback

· Add to randomness to programming UI

Nov 17th
· Do new audio outputs

· Add to programming UI

· Create a demo personality

Future Work

Teach Me Kitty is in its early stages as a project and has the potential for a number of enhancements and continued research.  There are two general areas of development to be explored, the Personality Builder and advancing the platform.

Platform Advances
· User tests on Teach Me Kitty – do people understand the story that it’s telling

· Integration of more inputs/outputs to make it more expressive

Personality Builder

· Downloadable status to see how people are treating it

· Changing personalities

· Implementing recognition for the TMK so that the interaction can be based on how you’ve treated it in the past

· Changing the personality as it grows older







