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Design, Construction, and Control of an Autonomous Humanoid Robot

by Scott Nortman

I.  Introduction


A.  Ealy Greek and Roman attempts to sculpt the human form.


B.  Early moving statues, machines (automata).


C.  Mention of R.U.R., idea for slave robot.


D.  Early modern approaches at automated machines, robots, etc.


E.  State of the art humanoids and technical limitations (literature review)

F.  My attempts:



1.  Omnibot



2.  Pneuman, lead into paper.
II.  Pneuman’s Physical Structure

A.  Overall Design Considerations



1.  Purpose of robot



a.  Research platform




b.  Entertainment




c.  Personal assistant



2.  Specifications




a.  Size



b.  Weight




c.  Mobility of platform




d.  DOF


B.  Drive System



1.  Overview



2.  Previous revision compare/contrast



3.  4WD/4WS



a.  Advantages




b.  Disadvantages




c.  Theory



4.  Physical Implementation


C.  Torso



1.  Overview



2.  Previous revision compare/contrast



3.  Kinematics/Theory



4.  Physical Implementation


E.  Robotic Arms



1.  Overview



2.  Previous revision compare/contrast



3.  Kinematics/Theory



4.  Physical Implementation


F.  End Effectors



1.  Overview



2.  Previous revision compare/contrast



3.  Kinematics/Theory



4.  Physical Implementation


G.  Stereo Head



1.  Overview



2.  Previous revision compare/contrast



3.  Kinematics/Theory



4.  Physical Implementation

III.  Pneuman’s Electronic System

A. Overview

B. Power System

C. Computer system

D. PWM Card

E.  PID Card

IV.  Pneuman’s Control Theory

A.  Overview


B.  Motor control  in general


C.  Digital loop details


D.  Analog loop details


E.  Control theory:  trajectory generation


E.  Control theory: path planning for mobile base


F.  Control theory:  IK / Control of manipulators
V.  Pneuman’s Artificial Intelligence


A.  Machine vision techniques

B.  Control system improvement
VI.  Conclusion


A. Accomplished goals


B. Problems


C. Lessons learned


D. Future work

VII.  Appendix A:  Mechanical Drawings

A. Complete mechanical drawing of Pneuman
B. Exploded assembly drawings

C.  Individual parts

D.  Bill of materials

VIII.  Appendix B:  Electrical schematics


A.  PWM Card



1.  Schematic



2.  PCB Layout



3.  BOM


B.  PID Card



1.  Schematic



2.  PCB



3.  BOM


C.  Motor Driver



1. Schematic



2.  PCB



3.  BOM

IX.  Appendix C:  Software listing

X.  References

XI.  Biographical Sketch

