
Map Facility Documentation TITLE  "" 
Map Facility Documentation

Laboratory 6 SUBJECT "" 
Laboratory 6

revision 1
CompuGlobalHyperMegaNet 

CS 340 Group 24

March 7, 1999

Contents

11. Overview

2. Design
1
2.1. Terrain Information
1
2.2. Safe Traversal Verification
1
3. Testing
2
4. Reuse
2
4.1. Good Points
2
4.2. Bad Points
2
5. Components
3


1. Overview

The map facility provides the terrain class to maintain the topographical information for the terrain that the robot will traverse.  Furthermore, the map facility checks direct traversals for any dangerously large grades the robot will encounter.

2. Design

2.1. Terrain Information

The declaration of an instance of the terrain class requires two files of information: (1) a file with location names and corresponding location coordinates; and (2) a file with location coordinates and corresponding elevations.  These files provide data for every integral coordinate pair within a rectangular plane.  We used separate map containers to hold the two sets of information: (1) a map with location names as keys and the corresponding location coordinates as data; and (2) a map with location coordinates as keys and the corresponding elevations as data.

2.2. Safe Traversal Verification

The terrain class has a member function called isSafe() that verifies the safety of a given traversal.  Two points in the x-y plane define a traversal; moreover, the user can give these two points as either location names or location coordinates.

The algorithm for verifying the traversal’s safety: (1) breaks the traversal into small segments; (2) computes the grade for each of the segments; and (3) returns true if no segment has a grade that exceeds the specified maximum safe grade; otherwise, false.

We base the aforementioned segmentation of a given traversal on certain intermediate points.  There are three kinds of intermediate points:

1) The intersections of the traversal with some horizontal lines between adjacent points in the grid;

2) The intersections of the traversal with some vertical lines between adjacent points in the grid; and,

3) The intersections of the traversal with some points in the grid.

3. Testing

We tested the map facility with a four by four grid read from two files: (1) a file with the location names to location coordinates mapping; and (2) a file with the location coordinates to elevations mapping.

Having created a map with this data, we tested various coordinate pairs.  We tested referencing coordinates in both Cartesian format and name format.  We checked the driver-computed results against hand-computed results, and everything worked as predicted.

4. Reuse

The map facility’s primary example of reuse involves the STL map container class.

4.1. Good Points

The map container class has several useful features, such as:

1) We can map user defined class keys to user defined class data (e.g., coordinates to floats, strings to coordinates, etc.);

2) We can ensure that one set of user defined class instantiations is a functions of another set of user defined class instantiations (e.g., elevation is a function of location, location is a function of location name); and

3) We can leave ordering of keys to the map class the key type has an overloaded less than operator (e.g., ordering of intermediate coordinates in a traversal).

4.2. Bad Points

The map container class had few pitfalls.  The major pitfall involved our fumbling over the map facility implementation until we became familiar with the map container class (e.g., awkwardness of pair class).

5. Components

The primary components of the map facility are:

1) The terrain class implementation (i.e., terrain.h);

2) The coord class implementation (i.e., coord.h);

3) The mapfac test driver (i.e., mapfac.cpp);

4) The name and elevation sample data files (i.e., names.txt and coords.txt)

The reader can access a .zip file containing these files from CompuGlobalHyperMegaNet’s homepage (http://cs-tl2.cs.virginia.edu/cs340-24/).
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