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+ CV= Center of Vision
D= Distance from Picture Plane
GL= Ground Line
GP= Ground Plane
H= Height point of view (eyes level)
HL= Horizon Line
7 IMP= Left Measuring Point

< |VP= Left Vanishing Point

Picture Plane

orizontal Line

- Center of Vision

Observer g
Distance from Picture Plane

Station point

VP rPM v
& Y

ABBREVIATIONS AND SYMBOLS

MP= Measuring Point
Os= Observer
PP= Picture Plane
PS= Point of Station
PV= Point of View
Y rMP= Right Measuring Point
- rVP= Right Vanishing Point

VL= Vanishing Line

Picture Plane

HL rVP

Height

Picture Plane

GL

Distance from E:‘cture Plane
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Types of perspective

The classical perspective, with straight lines.
The maximum angle for the cone of vision is
60 degree.

Linear

In this perspective the horizontal lines are
curved and the vertical are still straight
lines.

In the case of a complete cylindrical view,
the horizontal width ranges from 180° to

36U Cylindrical

In the spherical perspective, horizontal
and vertical lines are curves.

The panorama is limited to vertical and
horizontal angles of view of 180 degrees.

Hemispherical

With the projection onto the sphere, is
possible to draw a 360-degree panorama,
also including the ceiling and the floor.

Spherical
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4 vanishing poinfs

Cylindrical perspective

4-point perspective




PP flat

PP curved

A 8| g

PP

PP curved

The observer is inside a transparent cylinder.

The surface of the cylinder intercepts the light rays
that reach the Observer from the objects, determining
a draw that, when unrolled and flattened, produces a
draw with curved lines (curvilinear perspective).
Curvilinear perspective has a 360-degree field of view,
with the disadvantage of curved lines, as is the case
with very short focal length or wide-angle focal lenses
(called fisheye).

Looking inside a cylinder, the curved lines of the
curvilinear perspective would appear straight to us
because turning the head is like being presented with
infinite linear picture planes.

Cylindrical perspective

In this perspective,
the horizontal lines are curved.

Being the object C farthest of A from the observer,
it is correct that this is seen smaller;

it doesn’t happen with the classic perspective
where the PP is flat.

Objects in linear perspective, placed at the ends of
the visual field, are seen streiched, an effect that
does not occur in reality.

1

11 /A1 [1 T Irpat

Linear view

Cylindrical view

The human field of vision is considered curved;
this is partly because the eye is spherical and partly
because we rotate the head to look around.

PP curved

Rotation of the head, with consequent
vanishing points multiples,
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5 vanishing poinls

Hemispherical perspective

5-point perspective
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Hemispherical field of vision

Projection of parallel lines onto the hemispherical surface.

Vertical lines

7

Front view of the curves
projected onto the hemisphere.

Projection of a cube onto the hemispherical field of vision.

Front view Side view

Plan view
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Hemispherical field of vision

The same cube is seen from two different perspectives.

Curvilinear perspective Linear perspective
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Hemispherical field of vision CURVED
Grid 90°

Perspective diagram

~~
L
N
] \
N, \
/
/
L+
Plan view

Side view

Complete perspective diagram
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Hemispherical field of vision CURVED
Grid 90°

Perspective construction

I~
_ \
N, \
/
Fi
|
Plan view

N/
12 272 "

|
1251172 ]

e

Side view Construction of ellipses Curve is defined by 5 control points
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Ellipses

Hemispherical field of v

43

the 45° line

Frontal inclined planes
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B vanishing pointls

Spherical perspective

6-point perspective
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Spherical field of vision

The difference between curved or flattened spherical perspective
corresponds to the difference between world globe and
planisphere:

in the first case, the drawing is represented on a three-
dimensional sphere, in the second case, the drawing is projected
onto a two-dimensional sheet.

This projection of the sphere on a two-dimensional plane involves
the application of mapping technigues with different levels of I
distortion. 6 vanishing points
The unfolding and flattening of the sphere on the plane inevitably

leads to distortions.

For this reason, it is preferred to project the spherical visual field

on the cylinder, as this is easier to unroll on the sheet.

(See below Projection Equirectangular)

Spherical field of vision Flat sheet
] ™
\ // T~
N~ f/’f —
oo W Unwrap and flatten
a sphere on a plane.
r S
¥ N, 1
4 N[ [

Equator

Three-dimensional view Projection on a flat sheet
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6 vanishing poinfs

Cylindrical perspective

6-point perspective - Equirectangular projections
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Projection of a spherical field of vision

]

The spherical field of vision is projected
onto the cylindrical surface.

The reason is that the cylinder is more
easy to unfold on a sheet.

Equirectangular cylindrical projection

l

Unrolling a cylindrical surface onto a plane

3 Equirectangular Projection
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Chapter 2

Mathematical equations

The mathematical equations convert 3D coordinate (x,y,z) to 2D (x1,z1) coordinate.

Plotted with DecimalBASIC

Many thanks to Marco Masetti for the perspective formulas

PDF
https://marcomasettiprospettico.wordpress.com/2014/04/16/la-prospettiva-e-la-costruzione-dello-spazio-figurativo/

E-book
https://www.ibs.it/prospettiva-costruzione-dello-spazio-figurativo-ebook-marco-masetti/e/9788891154750

Paper book
https://www.youcanprint.it/youcanprint-libreria/manualistica/la-prospettiva-e-la-costruzione-dello-spazio-figurativo-
9788891130709.html

https://www.amazon.it/prospettiva-costruzione-dello-spazio-figurativo/dp/8891130702
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Linear Perspective Mathematical equations
(One-Two-Three-point perspective)
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Cylindrical Perspective Cylindrical Perspective
(Two-point perspective) (Four-point perspective)
e =3
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unrolled unrolled Cylindrical projection
Cylindrical Perspective _ :
(Six-point perspective) — LSRR S LSS
unrolled

Hemispherical Perspective
(Five-point perspective)

flattened

cHpved Postel projection

Orthographic projection

Spherical Perspective
(Six-point perspective)

flattened flattened

Postel projection Stereographic projection
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Drawing perspective by mathematical equations

PP= picture plane

P = (x,y,z) point

P1= (x1,y1,21) projection of P on the curved Picture Plane Unrolled Cylindrical View
P2= (x2,y2,22) Projection of P1 on the PP

2-vanishing point

AY

\ P2 PP

1 r/ \curved PP
z X .
Os
Top view
] z
______ «
'

Front view

Math formulas 2-vanishing point

Cylindrical perspective (unrolled)

r= radius of the cylinder

ro = VXY

al = acos(y/ro)

X,Yy,z =coordinates of point P

x2,y2,z2 = transformed coordinates of point P

X2 = sgn(x)*r *al*m/180
y2=r Sl
z2 = r¥zfro Cylindrical projection L
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Chapter 3

How to draw a rotated cube in 5-point
perspective (angles 45°- 45°- 45°)

5 vanishing points
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Chapter 4

How to draw a rotated cube in 5-point
perspective (angles 30°-60° & 15°-75°)
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A 5-point perspective of
a rotated cube: 30°-60°
Size of a rotated cube (30° - 60°) Rotating a cube in three dimensions
z
QOriginal size of a cube =
L3
~
[}
- R
) B
i}
3
) s 2
c% o

&b
Rotation around the Z-axis by 45° Rotation around the X-axis by 45°

Curved Picture Plane

0, 2

Side Front - Perspective
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Chapter 5

Curvilinear perspective:
“how to draw” and examples

5 vanishing points
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i . A horizontal line projected on
horizontal grid the hemispherical field of view

Side Front
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Chapter 6

Curvilinear perspective:
5 vanishing points with examples

5 vanishing points
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Appendix

Perspective charts

Equirectangular Projection
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