Overview of Puppy Robot
These instructions were created for a Father’s Day workshop and were completed by a group of fathers and their children on June 14th, 2008.
Mission Objectives:

The students will learn to build and program a robot to respond to three different kinds of input; distance using the ultrasonic sensor, noise using the sound sensor, and a button push using the touch sensor. The students will program at least three different kinds of output in response to their input values, a movement based on the button push, a different movement based on distance to a barrier, and some third output of their chose based on any input of their choice.
By the afternoon students will have a robot which can ‘come’ when called, ‘walk’ with a touch-sensor ‘leash’, and avoid running into barriers. The robot must be able to ‘walk on leash’ and ‘come when called’ as two ‘tricks’ that it can perform. A third trick must be designed by the students. This trick can be anything, from ‘speaking’ (using the audio output), to running faster if a noise is louder, to running away from loud noises. The ‘trick’ can be used to define the personality of the robo-dog. An advanced student could even program the robot to ‘count’ by making noises, such as clapping hands, and then having the number of claps displayed on the brick.
Mission Setup:

Building the Base

Build the ‘Driving Base’ as found in “03. Drive Forward” from the”Robot Educator” within the NXT Software.
Note: On page 6 of the driving base, do not include the stick of length 5 or the pieces that attach to it.

Building the Head and Tail

Follow the instructions as found in the html documents in the folder ‘Sites’.

To build a leash for your puppy, attach a touch sensor to one of the long cables.

Note: Puppy seems to be a fast build. Encourage students to ‘mod’ their puppy, for example find a way to make the tail or head wag by using the extra motor etc.
The Software:

1. Students must program their robot to ‘come’ when called. Their robot must detect a sound, propel the robot forward, and stop when the robot comes within 30cm or so of the person/object. This program must be placed within a loop so as to repeat the process without restarting the program.

2. Students must program their robot to avoid  basic obstacles (wall, person etc).

3. Students must program functionality with the Touch Sensor so that the robot may be ‘walked’.

4. Students must program a ‘Dog Trick’ using any of the sensors available within the supplies given. Students are encouraged to be creative, and develop a solution that is unique from the other software requirements.

The PseudoCode:
When dealing with younger students or a large group of students unfamiliar with programming, it is helpful to write the PseudoCode on the board so they may use it as a reference. Most problems can also be solved by checking to see if their code matches the PseudoCode (for example when giving an NXT the command to move for an infinite duration, leaving out the ‘stop’ command after a ‘wait for’ command often results in unpredictable behaviour).

Puppy Come

1) Listen for Sound

2) Go Forward

3) Look for object/obstacle/person

4) Stop

5) Loop (back to step one)

Puppy Walk

1) Wait for Button Push

2) Go Forward

3) Look for obstacle

4) Turn

5) Loop (back to step one)

Puppy Parade:
Students can demonstrate their robots in a ‘Dog Show’ or ‘Puppy Parade’ where they must demonstrate the two required tricks and then show their third, own trick. This can be done sequentially; with each team introducing their robot and having it perform the tricks.

Challenges:
Students must carefully evaluate sound levels in the room such that ambient noise does not unintentionally set off their robot in the ‘Puppy Come’ program.

Students are offered the opportunity to be creative with the programming, and it is a challenge for the instructor to encourage and offer possibilities and suggestions to students who may be less familiar with the programming environment.
Attached Solutions:

puppy is a program which allows you to ‘walk’ puppy with his leash. Simply push the touch sensor button, and he will walk forward until it approaches an obstacle, then it will stop and turn.

puppy_come is a program where you can ‘call’ puppy. The dog will move forward at the sound of noise until it approaches an obstacle, then it will stop.
Acknowledgements:
The Puppy Head and Tail inspired by:
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