Nanotechnology to Robotics

Instructor: Phillip Wu

Problem Set 2 
Due Week 4 March 11 2023


1. Create a simple function to plot the population and census data, using the census data set that is available in Matlab. This data set can be accessed with “load census”. Print out or email instructor an image of your Matlab “current folder” showing that you have successfully created the .m files.

2. [image: ]. Assume that we know the transform  in the figure 2.16, which describes the frame at the manipulator’s fingertips {T} relative to the base of the manipulator, {B}, that we know where the tabletop is located in space relative to the manipulator’s base (because we have a description of the frame {S} that is attached to the table as shown,  and that we know the location of the frame attached to the bolt lying on the table relative to the table frame --- that is  Calculate the position and orientation of the bolt relative to the manipulator’s hand .


Resources

1. -https://en.wikipedia.org/wiki/OpenCV
2. -https://docs.opencv.org
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Again, we might equate (2.52) and (2.53) to solve for, say,



EXAMPLE 2.6



= (2.54)



Assume that we know the transform T in Fig. 2.16, which describes the frame at
the manipulator's fingertips {T} relative to the base of the manipulator, {B}, that
we know where the tabletop is located in space relative to the manipulator's base
(because we have a description of the frame {S} that is attached to the table as
shown, T), and that we know the location of the frame attached to the bolt lying
on the table relative to the table frame—that is, Calculate the position and
orientation of the bolt relative to the manipulator's hand, T.



Guided by our notation (and, it is hoped, our understanding), we compute the
bolt frame relative to the hand frame as
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2.8 MORE ON REPRESENTATION OF ORIENTATION
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So far, our only means of representing an orientation is by giving a 3 x 3 rotation
matrix. As shown, rotation matrices are special in that all columns are mutually
orthogonal and have unit magnitude. Further, we wifi see that the determinant of a



FIGURE 2.16: Manipulator reaching for a bolt.











