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CENTRAL PROJECTION OF A SEGMENT
PERPENDICULAR TO THE GIVEN PLANE

Introduction

The presented construction does not use the measure point
for lines perpendicular to the given plane and ocan be applied
wlthout -any ochanges to the perspective on slope image plane
(sees B. Groohowski [1])e

1. Consider a plane i (Fig.1), two parallel lines 1, m
none of them lying on s, an ideal point (i.e. a point at in-
finity or a direction) N® belonging neither to the plane Jr
nor to lines 1, m and two equal segments ABCl, CDcm.

The parallel projections of the segments AB, CD on the
plane sr from the direction N® are parallel and equal seg-
ments A'B’, ¢'D’, Hence it follows that A’B’ can be obtained
by parallel translation of C’'D’ by the vector C'4’.

Taking into account that the reciprocal projection of 4'B
on the line 1 from the direction N°° gives AB we have the
following:

Statement.

1° If the lines 1, m are parallel and a point A€l and
a segment CDCm are parallel projected from a direction N®°
on a plane s into the point A’ and the segment C'D’ respec~
tively (compare Fig.1),

’
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Fig.1

2% if the segment C'D’ is then parallel translated by
the vector 6717 into the segment A’B',

3° and 1f the segment A’B’ is parallel projected from the
direction ¥ on the line 1 into the segment AB,

then AB = CD,

2. Let us now be given a circle ¢ with center 0% and
radive &6(Fig.2) as the distance circle of central projection.




Central projection of a segment 3

Let a plane o be determined by its parallel traces iy | Zoe
Ploking arbitrary A%¢ 2, a8 the projection of a proper point
A € x we shall conmstruct the projeoction A®B® of the segment
AB L o having the given distance | AB|,

First we draw through 0% the line qB perpendicular to zq
interseoting it in the point 2 = q%0 z,. The rabatment 0
of the center of projection O lles on the cirole o and sa-
tiefies the condition 070Xl 2o. The 1ine z* through 0¥ perpen-
dioular to zoo" is the rabatment of the projeoting line z
perpendicular to the plane &, Hence 1t follows that the point
Zn = qsrlzx is the convergence point for the lines perpendi-
cular to the plane o,

Such a 1ine n through 4 has projection n® passing
through the points Z and 4%, To construct the projection
APB® of the segment ABc:n of distance |AB| we take into con=-
silderation the fpllowing three points:

© = t,N24% K =t;Nq° and A¥ = 2FNa'237

where 2X°° is the direotion of the Iine 20%.

Then we proceed as follows:

1° We measure off on the 1ins z* the segment A*B* of the
given distance | AB|.

2° we project A BX from the direction zx‘” of the line
2,0" on the 1line q® into the seguent A'B,

3% We translate parallel A’B’ in the direotion of the

veotor A’ A into the segment 4°B%) ty. .

4° We project a°B® from the point Z_ on the line n®
obtaining the segment ASBE,

The segment A®B® is the central projection of the segment
4B having the given distance |AB| perpendicular to the planec.

It is s0 by virtue of Statement of section 1. Then we have
here two parallel lines perpendicular to the plane i the pro=-
Jeoting line 2z passing through the center of projection ¢
and the line n passing through the given point Ae 4. The
segment A*B* of distance | AB| is measured off (in rabatment)
on the line 2 and projected on the image plane 7 from the
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rabatuent Z3 °° of the direction Z2° of the line 0Z j then
after properly translation it is projeoted (in perspective)
on the line n from the perspsctive Z, of the same direo-

[ ]
tion Zo .
REFERENCE
[1JB. Groochowesekdis ©Nets for the perspective on

the slope projecting plans, Bull. Inst. Math. Krakéw Teoh-
nical University, Janowice 1985. :

INSTITUTE OF HEATING AND VENTILATION, TECHNICAL UNIVERSITY
OF WARSAW, 00-661 WARSZAWA

Received Maroh 30, 1987,

- 324 -



