3D SOFTWARE ENGINEER EXAM

We are developing a device that is mounted to a two axis (two motors) gimbal to aim the device at the desired place in 3D space.  It is similar to a News Helicopter stabilized camera or a LIDAR for topographic mapping.  We use a Inertial Measurement Unit (IMU) to know the pitch/roll/yaw of our platform.  That data is used to run the motors to keep our device pointed at the desired location.

The result is a point cloud of data points representing x,y,z, and signal intensity.  We want to display that point cloud as a 3D image, in near real time.  In addition we want to use digital signal processing techniques for target enhancement and tracking.

The 3D image is displayed using OpenGl ES.

The questions below are intended to indicate the applicant's familiarity with the technology we are using.

INERTIAL MEASUREMENT UNIT

1. What are the three pitch, roll, yaw measurement components commonly used in a IMU?

2. Explain why only a gyro, or only an accelerometer  are insufficient for an IMU to measure pitch and roll.

3. What error term can be corrected for with a compass?

1. How can one compensate a magnetic compass for errors in pitch and roll?

4. When using an IMU to control a gimbal mechanism, what is gimbal lock?

1. How can gimbal lock be avoided?

3D MATH 

Keeping the device pointed at the desired location requires 3D rotations of the X,Y,Z axes, and translating that to 2D control of the two gimbals.

1. How is this done with Euler Angles?

2. How is this done with Quarternions?

3. Explain the advantages of both methods.


4. Explain the use of matrix math for performing 3D rotations.


5. Give an example


6. Explain why the order of multiplying multiple transformation matrices is crucial 

OPENGL ES

1. What is the current version of OpenGL ES?  

2. How does it differ from OpenGL 4.0?

3. What Opengl ES libraries have you used?

1. Explain the advantages 

4. What must be done to use the same OpenGL code with IOS, Android, and PC?

Describe any experience you have with Digital Signal Processing with FPGA

SOFTWARE DOCUMENTATION AND MAINTENANCE

1. What is your favorite software documentation method, and why do you prefer it over other documentation methods?

2. What is Revision Control, and how do you prefer to implement it?

3. Describe the open source software “SUBVERSION”  

1. When might Subversion be “too much”?

4. Describe the open source software Doxygen.  

Outline the steps necessary to duplicate WASSP  http://wassp.com/demo-videos/
1. What will be the most time consuming task?

2. Do you have the skills to duplicate WASSP efficiently?

1. Explain

Are you proud to call yourself a computer geek?
