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1 INTRODUCTION. This section first provides to CGS 2 BODY COORDINATE SYSTEM. All CGS parts are
users some basic information on the entities and terms used in  designed in a 3-dimensional orthogonal cartesian space. The
the system, and is then followed by requirements and guide-  three dimensions are L-length, W-width, and H-height.
lines established for the purpose of assisting CAD designers:
. . . . A vehicle design is generally located in this cartesian space
*  To meet CAD design and engineering require-  guch that the front of the dash is at the L-dimension 2000.00

ments. with L-values increasing towards the rear of the vehicle. The
. To satisfy CAD system (especially CGS) require-  center of the vehicle is located at the W-dimension 0.00. The
ments, and right side of the vehicle has positive W-values while the left
. To produce line and surface data which is usable,  side has negative W-values. The height location places the
complete and of high quality. body carriage surface at the H-dimension 500.00 with H-val-

ues increase towards the top of the vehicle.

NOTE: There are exceptions to this positioning method.
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FIGURE 2
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3 COORDINATE VALUE. Any point or location on a A point is displayed as an "X". A point is positioned in space
body is represented by three ordered values which are the dis- by three coordinate values (ie: L = 2000.00, W = 0.00, H =
tances measured from the 0.00-L, 0.00-W and 0.00-H  500.00).

reference plancs. These are the coordinate values. The default L. . )

unit of measurement is millimeter (mm). Example: (2000.00, 3 LUNE. A line is a set of ordered points which, when
0.00, 500.00) sequentially joined and an interpolation method (linear, para-

RACRAAS bolic or circular) applied, will represent the line.

L ) L. A smooth curve is a set of ordered points which is optimally
4 POINT. A point is a specific location in the body space. spaced so that a chordal deviation (distance between the curve

It can be a point on a line or surface or exist independently (as  and chord between two adjacent points) of approximately 0.03
the center of a circle, center of rotation . . .). mm is maintained.
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FIGURE 5
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6 SLOPE. Slope is the angular measure of a straight line
or plane from the horizontal plane. Angles measured from the
horizontal plane in a counter-clockwise direction are positive,
in a clockwise direction, negative. The angles are measured in
degrees with an accuracy of one one-hundredth of a degree.

HORIZONTAL PLANE ‘/
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FIGURE 6

The slope of a curve at a specific point is the slope of the tan-
gent line at that point.

SLOPE
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FIGURE 6a
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7 CURVATURE. Curvature refers to how fast the slope
along a line is changing. It is approximately the inverse of the
radius through three consecutive points on a line. Curvature
calculations are positive or negative depending upon which
side of the line the center of the radius falls,

TN
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FIGURE 7
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8 CONTINUITY INDEX. Every point on a line is  continuous "C" (Comner Points). This definition is based upon
assigned a continuity index that describes it as being either  one point’s spacial relationship to other points on a line and
curvature continuous "X", tangent continuous "T" or position  the mathematical interpolation method of the line.
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FIGURE 8

9 C-O LINE. A line with continuous position, (no gaps) 10 C€-1 LINE. A linc with continuous position and tan-
but discontinuous tangents. The instantaneous tangent, (slope)  gents but with discontinuous curvature. The instantaneous
just before and just after each point marked "C" varies more  curvature, just before or just after each point marked with a

than the allowable tolerance for continuous tangency. “T", varies more than the allowable tolerance for continuous
curvature.
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FIGURE 9
FIGURE 10
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