Marek Perkowski

WINTER QUARTER ROBOTICS

This quarter Marek Perkowski will be directly involved in all projects. If you have any doubts or questions, please contact him at any time by email or better in person. Please contact me also if you have doubts about homeworks, milestones and deadlines.

Team A. Soccer Mobile Robot.   NN , Search, Vision
1. Abidalrekab, Mohamed B., PHD.
2. Thobbi, Amit (graduate)
Goals to achieve:
This team continues on the robot from first quarter but the robot is modified to play soccer. Team now concentrates on two approaches of Machine Learning for Soccer Robot: 1) Artificial Immune System, 2) ML based on rows-examples and columns - attributes. Ceiling camera is used to know position and orientation of the robots. The soccer teams have one or two mobile robots each.
Literature:
1. Paper about Artificial Immune Systems, Can be published by this team as a conference or journal paper, if experimental results are good.
2. [bookmark: _GoBack]Paper about Machine Learning for Robot motion. Can be published. (the many-authors paper). It is easier to use the tools from the paper, but if you want they can be replaced with neural nets or random forest or AIS-based learning.
3. Tony Muilenburg report about ceiling camera for robot theatre.
Homeworks
Homework 1.  
1. Presentation of literature and detailed work plan of your team. PPT slides created by both students individually.
Mohamed – AIS paper, 
Amit – Learning for theatre paper.
Both – vision system from ceiling camera. Add kicking legs to robots.
2. Demonstrate that you understand how to use OpenCV and Orange tools for Machine Learning, how to apply them to this project.
3. Write a complete plan what you want to achieve in this quarter. Be very specific. What is your plan to use AIS? What is your plan to use ML? Always remember to draw block-diagrams and be sure what is the input and what is the output of every part of your system. Write a document with details and literatures (algorithms) for this plan and deadlines for milestones of the project. Plan how to integrate the work that you have done last quarter (Fuzzy and GA).

Homework 2 (can be postponed) 
1. Demonstration of AIS system on at least two robots and ceiling camera. Critique and modification of plans. AIS has many similarities to GA, so you can find GA or NN papers for robot soccer and adapt these ideas to AIS. 
2. Demonstration of learning system on at least two robots and ceiling camera. For the learning system you should create pairs such as [what the robot sees in environment, what the robot does] to teach the robot on examples.
Homework 3 
1. Final presentation of the entire project. 
2. Writing final conference papers.
a. AIS paper by Mohamad.
b. ML paper by Amit.
3. Mohamad reads Amit paper, Amit reads Mohamed paper and offer tough criticism how to improve them. I will read them also at every stage of creation.
The most important achievement to be graded: 
Ceiling camera system works and allows to control robots and create pairs for Machine Learning. 
Topics to learn:
1. Machine Learning, 
2. Artificial Immune Systems, 
3. Orange, 
4. OpenCV (ceiling camera)
5. Robot soccer.
Team B. Car Racing Safety, Kalman, Lucas-Kanade, SVM.
Choe, Sophie S. PHD. 
Goals to achieve:
This team continues on the robot from first quarter but concentrates on Machine Learning, Natural Language and music-to-dance conversion
Literature:
1. Report of award-winning Capstone Project.
2. Papers of authors used in Capstone Project

Homeworks
Homework 1. 
1. Presentation of the theory of this project. Use PPT slides. 
2. Development of a realistic plan to be realized by you. Write a document with this plan and deadlines for milestones of the project. 
3. Write a complete plan what you want to achieve in this quarter. Be very specific. Give milestones and deadlines.

Homework 2 (can be postponed)
1. Demonstration of the single robot navigating and avoiding static obstacles using on-board vision and OpenCV system from Capstone.
Homework 3 
1. Demonstration of the robot avoiding other mobile robots that move. No collisions with moving robots. Possible fast movement and fast reaction. 
2. Writing a final conference paper. Can you use your deep knowledge of mathematics to improve any of the ideas or algorithms that you use?
The most important achievement to be graded: 
On-board camera/OpenCV/learning system on the robot works correctly.
It allows to control the robot (a car) to avoid collisions with stationary obstacles and other robot-cars.    
Topics to learn:
1. Robot Vision
2. Machine Learning - SVM, 
3. OpenCV (on-board camera)
4. Car  safety.
5. Robot control

Team C. Jeeves. 
1. Ball, Brendan
2. Ward, Dakota
3. Myers Lucas 

Goals to achieve:
This team continues on the robot from first quarter but concentrates on all micro-tasks given by Mathias Sunardi. No standard homeworks and class presentation but continued presentations towards  achieving the cornerstones of the project.
 

Team D. Jimmy Theatre. Ceiling Camera, Robot Control, Speech, Integration
1. Montgomery, Casey P. (TEAM LEADER)
2. Hakkoum, Saly K. (from Capstone)
3. Dunn, Brian M. (from Capstone)
Goals to achieve:
This team continues on the Jimmy Robot Theatre from first quarter. The goal is to demonstrate correct working of the long sequences of mutually related actions of robots, poses, gestures and speech from the HocHoc play. At the end, the behaviors of the robots should be synchronized by ceiling camera (cameras). 
Literature:
1. Tony Muilenburg software and reports.
2. Script of play HocHoc updated and modified by Tuna Poanessa.
3. Papers about Machine Learning in Robot Theatre from Perkowski (less important in the first phase).

Homeworks
Homework 1. 
1. Presentation of motions of Jimmy robots, together with speech coming from text-to-speech software. 
2. Ready scenario for the whole play. In contrast to last quarter project, the system should send long sequences of actions to all three robots, not just single actions to one robot. 
3. Students from team 3 of Fall quarter should help, if necessary. Also, in contrast to last quarter, the robots need to speak using text-to-speech software.
Homework 2 (can be postponed)
1. All robots are mechanically finished, with their bodies completed. Sound completed. 
2. Demonstrate the whole text of the play. 
3. Demonstrate coordination with the ceiling camera that uses Tony Muilenburg software and/or new software.
Homework 3. 
1. Complete paper about Machine Learning and control from ceiling camera for the robot theatre of Jimmys ready. Whole theatre ready. 
2. Paper written by all people who work on this project, including TEAM E and TEAM A. This is also related to Capstone project of Tuna, Saly and Brian.
The most important achievement to be graded: 
Three robots are synchronized in their complete long behaviors. Demonstrated use of ceiling camera/OpenCV/learning system. It correctly works and allows to control Jimmys to avoid collisions and it also helps the robot to get up when it falls.
Topics to learn:
1. Robot control
2. Robot Vision
3. OpenCV (ceiling camera)
4. Machine Learning

TEAM E. VISION and ADVANCED LEARNING FOR ROBOT THEATRE
1. Elliot Andrew (LISP, System Administrator) CAT Andy
2. Sam Salin (from team two)
Goals to achieve:
This team continues on the robot from first quarter but concentrates on complete integration of Tony’s software, vision, Machine Learning, and robot control.
     Literature:
1. Tony Muilenburg software and reports.
2. Papers about Machine Learning in Robot Theatre from Perkowski (important from the very beginning of the project). 
3. Script of play HocHoc updated and modified by Tuna Poanessa (just for information and tests).
4. Paper about converting music to robot dance that you will obtain from Marek Perkowski

Homeworks
Homework 1. 
1. Read papers and make presentation using PPT in the class. Complete the work from the Fall quarter. The entire longer sequences of actions should be given automatically to robots, not only single motions as in Fall. 
2. All actions of robots should be coordinated by the ceiling camera system. 
3. Demonstrate that the ceiling camera system can control actions of the robots, for instance if the robot falls down the camera system sees this and gives command to the robot to get up.
4. Get a hexapod robot from Melih and resurrect as it was.
5. Write a plan of your work for homeworks 2 and 3. Milestones, software, literature, deadlines.
Homework 2
1. Collect a large set of pairs to teach the Machine Learning system. 
2. Use Orange to teach the system. Collect results and check them on the real robots.
Homework 3 
1. Complete writing/improving the paper about Machine Learning and control from ceiling camera for the robot theatre of Jimmys ready. Whole theatre ready. 
2. Implement hexapod dancing using software from paper about converting music.
3. Paper written by all people who work on this project, including TEAM D and TEAM A.
The most important achievement to be graded: 
Three robots are synchronized in their complete long behaviors. Demonstrated use of ceiling camera/OpenCV/learning system. It correctly works and allows to control Jimmys to avoid collisions and it also helps the robot to get up when it falls. While team D works on robot behaviors, your team is completely responsible for all software and interfaces so that the other team can evaluate your work.
Topics to learn:
1. Robot Vision
2. Machine Learning 
3. OpenCV (ceiling camera)
4. Robot control
5. Music to dance software (GA, Fuzzy)

Team F. Copernicus Human-Robot-Interaction
1. Poanessa, Christiana R. (Pref: Tuna) (from previous team)
2. Kammila, Venkata Saimohan (from previous team)
3. Diaz Daniel (from previous team)
Goals to achieve:
This team continues on the robot from first quarter. Tuna continues on mechanical design of Copernicus head. The other two members concentrate on Machine Learning, InMooV and question-answering.
Literature:
1. Two Papers about Machine Learning in Robot Theatre that you will obtain from Marek Perkowski.
2. Report about question answering by Copernicus from previous class.
Homeworks 
Homework 1. 
1. All students; Present class PPT presentation to demonstrate that you understand all ideas from papers and reports above. 
2. Daniel and Kammila. Connect mechanically Copernicus head to InMooV robot.
3. Tuna: complete eyes of Copernicus.
Homework 2 
1. Daniel and Kammila. Resurrect the software for robot question answering from previous classes. Do not use other robots, use only software components and adapt to Copernicus. 
2. Tuna: complete the whole head of Copernicus.
3. All: attach the head to InMooV. Demonstrate complete robot behaviors.
Homework 3 
1. Daniel and Kammila. Create set of examples to teach robot behaviors and use Machine Learning method from the paper to teach the robot. 
2. Daniel and Kammila. Test on new behaviors. 
3. Daniel and Kammila. Demonstrate integrated system that will include InMooV/Copernicus head/slide-based question answering.
4. Tuna. Complete the head and face. Create facial gestures.
5. All. Write the final conference paper which is the same as the report of the class.
6. All. Together with Team G, using their results, demonstrate the results on learning by examples.
The most important achievement to be graded: 
Demonstrate that you can use learning to demonstrate new behaviors of the robot Monster. For instance, for a sample that was not shown to the robot before learning, after learning the robot finds some reasonable behavior.
Topics to learn:
1. Head Design
2. Robot Vision
3. OpenCV and Kinect (front camera looking at human)
4. Human-Robot Interaction.
5. Robot control 
6. Machine Learning 

Team G. Monster. Human-Robot-Interaction
1. Bhattarai, Ram K.
2. Stasney, Randon G.
3. Muradi Sachin (new, graduate)
Goals to achieve:
This team continues on the robot from first quarter but concentrates on Machine Learning, simplified Natural Language and music-to-dance conversion. The robot can remain mostly as it is, but the software must be completely integrated and demonstrated on the robot.
Literature:
3. Two Papers about Machine Learning in Robot Theatre that you will obtain from Marek Perkowski.
4. Paper about converting music to robot dance that you will obtain from Marek Perkowski
5. Class report about waving pendulum-like motion of the robot Monster.
Homeworks
Homework 1. 
1. Present class PPT presentation to demonstrate that you all understand all ideas from three papers above.
2. Write a report with a detailed plan what you want to achieve this quarter.
3. Integrate pendulum motion to the motions from your library. Extend motion library.
4. Add smooth motions to your set of on-off type motions that you have.
5. Robot should be used from Kinect device on the corridor. No human selecting particular pieces of software should be involved. This should be completely automatic. A person walking the corridor should be invited by Monster to participate in conversation and demonstrations as in last quarter, but completely automatically.
Homework 2 
1. Resurrect the two pieces of software for robot dancing from previous classes. 
2. Do not use other robots, use only software components and adapt to Monster robot.
3. Integrate all software, write good documentation.
Homework 3 
1. Create set of examples to teach robot behaviors and use Machine Learning method from the paper to teach the robot. Consult on ML with other teams in this class.
2. Test on new behaviors. 
3. Write the final conference paper which is the same as the report of the class.
The most important achievement to be graded: 
Demonstrate that you can use learning to demonstrate new behaviors of the robot Monster. For instance, for a sample that was not shown to the robot before learning, after learning the robot finds some reasonable behavior (as shown in papers).
Topics to learn:
1. Robot Vision
2. Music to dance software (GA, Fuzzy)
3. OpenCV (front camera – Kinect, looking at human).
4. Machine Learning 
5. Robot control

