Homework #3:  Rigid Body Dynamics

Due on Monday, April 24, 2000

Background

In this assignment, you modify the simulation program of "flying-bomb".

The bomb has a rotor with four blades (wings).  The entire bomb is given an initial angular velocity around the rotor’s axis.  The air damping forces against blades generate an upward force, which lifts the bomb in the air.  The dimensions(in meter) of the bomb are shown below. 

The bomb is 2kg.  The center of the mass of the entire structure is at the center of the warhead (red sphere).  The principal moments of inertia are 0.5, 0.5, and 1.0 (kgm2).

Preparation

Copy two directories to your file space and compile the program on a SGI machine:

% cd  your_directory

% cp  -r  ~lin/public_html/COMP290-72-S2K/HW/hw3 .

% cp  -r  ~ lin/public_html/COMP290-72-S2K/HW/wrl .

% cd  hw3

% make

(15pt) Problem A

The simulator is altered to produce wrong result.

Run the defected program

% main

(You should hit "b" to turn off back-face culling.)

You can see the correct behavior by running “right_one”:

% right_one

This program shows that the bomb successfully destroies the target.

There are only two files that are directly related to rigid body and

aerodynamic simulation.  Those files are "main.cpp" and "rbody/rbs.h".

Fix the following function in "rbody/rbs.h" to get right behavior:

static void compute_euler_angular_velocity(

    double &phi_dot, double &theta_dot, double &psi_dot,

    const double phi, const double theta,

    const Vector3& omega);

(10pt) Problem B

Mount four rocket engines at the positions shown below:

Each engine exerts a force of g/4 N, where g is gravitational acceleration.  All forces should be directed horizontally as shown in the figure.

Modify only one function in “rbody/rbs.h”:

RigidBodyDynamics::compute_derivatives(…);

The program is reasonably well documented, but you can consult the TA to explain the code.  You should also compile main.cpp with ‘ROCKET_ENGINE’ defined, to make the initial angular velocity zero.

What you should turn in

Modified  source code “rbs.h” and executable “main”.
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