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FOREWORD 

ISO (the International Organization for Standardization) is a worldwide federation 
of national Standards institutes (ISO member bodies). The work of developing 
International Standards is carried out through ISO technical committees. Every 
member body interested in a subject for which a technical committee has been set 
up has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated 
to the member bodies for approval before their acceptance as International 
Standards by the ISO Council. 

International Standard ISO 1503 was developed by the Standing committee for 
the study of principles of standardiration (STACO), and was circulated to the 
member bodies in December 1972. 

lt has been approved by the member bodies of the following countries : 

Belgium India 
Canada Iran 
Czechoslovakia Japan 
Egypt, Arab Rep. of Mexico 
Finland Netherlands 
France New Zealand 

Romania 
South Africa, Rep. of 
Sweden 
Turkey 
U.S.A. 

No member body expressed disapproval of the document. 

0 International Organkation for Standatdization, 1977 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 15034977 (E) 

Geometrical ori-entation and directions of movements 

0 INTRODUCTION 

The geometrical orientation of technical objects, as weil as 
the unambiguous definition of the direction of movement 
of objects or their Parts, is often of decisive importante : an 
unclear or wrong direction could, for example, seriously 
hinder the task of rescue teams in a burning building; the 
Operation of a valve or steering lever in the wrong direction 
could, in dangerous circumstances, lead to a disaster. 

Hence, the standardization of the directions of technical 
objects (geometrical orientation), as weil as the standard- 
ization of directions of movement, is of great importante 
especially as regards safety. 

For the electrotechnical field, IEC Publication No. 54, 
Recommendations for Standard direction of motion of 
operating devices and for indicating lamps for circuit- 
breakers, was published in 1936 (Part 1 of this publication 
is now replaced by IEC Publication No. 447 - first edition, 
1974). In the field of mechanical engineering, a whole series 
of ,International Standards exists for special fields of 
application. 

On the other hand, many cases may be quoted where 
corresponding Standards are lacking. lt also happens that in 
the Standards of various technical fields or in the various 
national Standards the directions of movement have been 
specified in differing and conflicting ways. 

This International Standard should help to solve Problems 
in relation to geometrical orientation, directions of move- 
ment and steering elements, and to unify the relevant 
stipulations worldwide and in all disciplines. 

Because alterations of existing practice and Standards in 
relation to steering elements often result in danger, it is 
strongly recommended that note should be taken of the 
rules given in 10.4 of this International Standard. 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard 

- establishes and defines directional terms in station- 
ary circumstances (geometrical orientation); 

- defines directions of movement and gives rules for 
establishing them; 

- gives rules for the Co-Ordination of directions of 
movements of control elements to the intentional 
changes in technical objects. 

lt is a fundamental Standard to be used when drawing up 
other Standards where the geometrical orientation or the 
direction of movement plays a role. 

2 CONSIDERED OBJECT 

Object whose geometrical orientation or whose movements 
are to be defined or established. 

2.1 Geometrical orientation of the considered Object 

For a geometrical orientation of the considered Object, the 
determination of a centre Point as weil as the three axes of 
the considered Object described in 2.3 or the three refer- 
ence planes described in 2.4 are required. 

The considered Object may already be by nature geometric- 
ally orientated or receive a geometric orientation by con- 
vention. The following distinctions are made depending on 
the degree of geometrical orientation : 

2.1 .l Fully orientated Object geometrically speaking 

Object which by nature possesses an individual complete 
directional System with longitudinal transverse and normal 
axis (see 2.3.1 to 2.3.3). 

In these circumstances the directions right and left, above 
and below, in front and behind, are firmly unambiguous. 
With them the three reference axes are also established 
(see 2.3). 

Examples : 

- ship (see figure 1); 

- aeroplane, automobile; 

- interior of a church; 

- interior of a theatre, lecture hall (with unidirectional 
seating arrangement); 

- wind rose on a compass; 

- switchboard, instrument Panel; 

- map (see figure 2); 

- cabinet. 
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2.1.2 Incompletely 
speaking 

orientated geometrically The imaginary centre Point need not coincide with the 
cent re of gravity of the considered Object. 

Object which by nature possesses only an incomplete 
directional System, not all of its three axes being deter- 
mined. In the case of most such objects, only one or two 
directions are fixed, whilst the other one or two directions 
are undetermined and must be specified conventionally if 
necessary. 

2.3 Axis of the considered Object 

One of the three assumed infinite mutually perpendicular 
straight lines through the centre of the considered Object. 

The three axes are designated X, Y and Z. 

Examples : 
NOTE - These Symbols have been adapted to the common practice 
in aeronautic (sec ISO 115l/l, Terms and symbols for flight dy- 
namics - Part / : Aircraft mo tion relative to the ad. a) Objects in which Position and direction of the longi- 

tudinal axis X (see 2.3.1) are fixed : 
The determination of the positive direction of the three axes has not 
yet been adhered to, because, up to now, it has not been possible to 
find a solution which unifies the various stipulations on the differ- 
ent special branches : for example mathematics, aviation, machine 
tools, electrical engineering, etc. But it is not absolutely necessary 
for the three-dimensional orientation and the determination of the 
directions of movement. 

- spear; 

- rocket. 

b) Objects in which Position and direction of the normal 
axis Z (see 2.3.3) are fixed : 

- flag pole; 2.3.1 Longitudinal axis X 

- factory chimney (see figure 3). Infinite straight line through the centre Point of the 
considered Object, running from back (behind) to front 
(see figures 5 and 6). c) Objects in which the Position and direction of the 

normal axis Z and the Position (but not the direction) of 
the longitudinal axis X and the transverse axis Y are fixed : 

2.3.2 Transverse axis Y 
- railway wagon; 

Infinite straight line through the centre Point of the 
considered Object, running from left to right (see figures 5 
and 7). 

- Container; 

- pontoon. 

2.3.3 Normal axis Z d) Objects in which only the Position of the transverse 
axis Y (see 2.3.2) is fixed : Infinite straight line through the centre Point of the 

considered Object, running perpendicularly to the longi- 
tudinal axis X and the transverse axis Y and from top to 
bottom (see f igures 6 and 7). 

- roller; 

- wheel. 

e) Objects in which only the Position of one of the three 
axes X, Y or Z is fixed : 2.4 Reference plane - 

- cylinder; One of three imaginary mutually perpendicular planes 
through the centre Point of the considered Object which, 
in each case, contains two axes of the same Object. 

- pipe (see figure 4); 

- cable, wire. 
The reference planes are needed for the geometrical orien- 
tation of the considered Object and for the definition of 
linear movements. They are aligned according to the 
considered Object and not according to the earth’s surface. 2.1.3 Object not geometrically orientated 

Object which possesses by nature no directional System. Since the considered Object tan occupy any Position 
relative to the earth’s surface, the reference planes tan also 
have any Position relative to the earth’s surface. 

Examples : 

- ball, balloon; 
lt is only with objects whose directional System is aligned 
according to the earth’s surface or the earth’s horizon that 
the basic plane is a horizontal plane, while the longitudinal 
and transverse planes are vertical planes. 

- cubical block; 

box without inscription on it. - 

2.4.1 Basic plane P,, 
2.2 Centre Point 

Reference plane through the centre Point of the considered 
Object containing the longitudinal axis X and the transverse 
axis Y (see figure 5). 

Assumed reference Point for the geometrical orientation of 
the considered Object and the determination of movements. 
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2.4.2 Longitudinal plane P, z 2.4.3 Transverse plane P,, 

ISO 15034977 (E) 

Reference plane through the centre Point of the considered 
Object containing the longitudinal axis X and the normal 
axis Z (see figure 6). 

Left 
--- 

, Transverse axis 

Transver 

Left 
--- 
-se axis 

Behind 

Reference plane through the centre Point of the considered 
Object containing the transverse axis Y and the normal 
axis Z (see figure 7). 

Above 
In 

Below 

front / r 
/ 

/’ 

Right (Starboard) 

--- 

/ 
Longitudinal axis 

l 
Normal axis 

FIGURE 1 - Ship as an example of a fully orientated Object 
geometrically speaking 

Longitudinal axis I 
Normal axis 

Right 
--- 

FIGURE 2 - Map as an example of a fully orientated Object 
geometrically speaking 
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Normal axis 2 

/ 
ToP P 

FIGURE 3 - Factory chimney shown as example of incompletely 
orientated Object, geometrically speaking 

Longitudinal axis X 

URE 4 - Pipe shown as example of incompletely 
orien tated Object, geometrically speaking 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 1503:1977
https://standards.iteh.ai/catalog/standards/sist/b10ff489-4d44-4491-a682-

2a7f5669b692/iso-1503-1977



ISO 15034977 (E) 

FIGURE 5 - Basic plane Pxy; longitudinal axis X; 
transverse axis Y 

,/ 
X 

FIGURE 6 - Longitudinal plane Pxz; longitudinal axis X; 
normal axis 2 

- 
Y 

F IG U R E 7 - Transverse plane Pyz; transverse axis Y; 
normal axis 2 
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3 OBSERVER 

Real or imaginary person whose location, postu 
view ing d irection are the bas is for al direction al data 

re and 

The observer may be a person who views the considered 
Object from without or within, in Order to determine the 
direction of Parts, Points or movements of the Same; he 
may, however, also be a person who actively controls the 
movements of the considered Object or the movements of 
Parts of the Same. In this case the observer is the Operator. 

The correct choice of the imaginary location, posture of 
the body and viewing direction of the observer is of decisive 
importante for the three-dimensional orientation of objects 
and for the determination of directions of movements. 

3.1 Location of the observer 

Assu me Id place at which the observer is Io 
determi na tion 0 fd irections and moveme nts. 

lcated for the 

For simpler and more accurate determination of directions, 
the location of the observer is taken to be on one of the 
three axes. This imaginary location is generally not identical 
with the real location of the observer and coincides with it 
only in exceptional cases. 

NOTE - I n the following illustrations the imaginary observer is 
shown in bl ack and the actual observer in white. 

It is important to specify whether the location of the 
observer is taken to be on the axis outside or inside the 
considered Object. 

Frequently the location of the observer is considered to be 
inside the considered Object, although the Object itself is so 
small that there would not be room for a person inside. 

3.2 Posture of the observer 

Assu med posture of the 
d irection S. 

observer for the determination of 

For three-dimensional determination (geometrical orien- 
tation) of objects and determination of directions of move- 
men ts, in most cases the upright posture (standing or 
sitting) or the posture bent forward is assumed irrespective 
of the true Position of the observer. The body axis of the 
observer is in this hypothesis parallel to one of the axes and 
lies in a reference plane containing this axis. 

Example : 

- body axis of the observer parallel to the normal 
axis Z in the longitudinal plane P,,. 

3.3 Viewing direction of the observer 

Assu med d irection in which the observer looks, when 
determini 4 the directio ns. 

For simpler and more accurate determination of directions 
it is assumed that irrespective of the observer’s actual 
viewing direction he is looking in the direction of one of 
the three axes of the considered Object. It must not be 
assumed that the viewing direction is always perpendicular 
to the observer’s body axis. 

Examples : 

- crane Operator (see figure 8); 

- person looking at a clock tower (see figure 9); 

- person looking at a book (see figure IO); 

- worker on a remote-controlled machine tool; 

- P assenger in 
of th e window; 

a motor vehicle who looks sideways out 

- passengers sitting opposite in a train (see figure 11). 
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Assumed viewing direction 

A 
Assumed observer 

Actual viewing directi 

Actual observ 

*:-. 
:: . 
,” :’ 
:- : . . . . .,.: 
:; I I.. ..’ 1. . . . . . ‘*:: 
s 

FIGURE 8 - Assumed location, posture and viewing direction of the observer (= theoretical Operator) 
of a crane (black figure) and actual location, posture and viewing direction of the Operator (white figure) 

Assumed viewing 
direction of 
the observer / ,,’ 

Actual viewing directions of the observers 

FIGURE 9 - Assumed location, posture and viewing direction of the observer (black figure) 
and different actual observers and their location, posture and viewing direction (white figures) 
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Assu med / 
observer ’ / 

./ 

/ 

FIGURE 10 - Assumed location, posture and viewing direction of the observer (black figure) 
and different actual observers and their location, posture and viewing direction (white figures) 

Assumed observer and his 
location, posture and 
viewing direction 

Three actual observers a 
their location, posture 
and viewing d irection 

FIGURE 11 - Assumed observer (black figure) and bis location, posture and viewing direction 
in a railway train, and actual observers in their location, posture and viewing direction (white figures) 
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4 VIEWING SYSTEM FOR THE DETERMINATION OF 
DIRECTIONS 

System in which Position, posture and viewing direction of 
the observer are fixed with reference to the three axes of 
the considered Object in Order to render possible its geo- 
metrical orientation and determination of its directions of 
movement unambiguously. 

There exist two different Systems, the extemal viewing 
System (VSE)l) (see 4.1) and the internal viewing System 
(VSI)*) (see 4.2). Which of the two Systems should be 
Chosen cannot usually be decided arbitrarily but will 
depend upon the nature of the observed Object. 

The fact that these two different viewing Systems must be 
considered is frequently the Cause of contradictions and 
misunderstandings. However, it is not possible to abandon 
one of them without provoking far-reaching changes in 
existing habits and the modification of many international 
and national Standards. Changes initiated in this way would 
in all probability not be carried through in practice. 

In both viewing Systems the following viewing directions 
are used (see figures 12 and 13) : 

a) direction X = viewing direction along the longi- 
tudinal axis X forwards3) for a normally moving Object 
(VSI) or towards3) the front of the Object if normally 
stationary (VSE); 

b) direction 
axis Y to the 

Y = viewi ng di rection along the transverse 
righ t; 

4 direction Z = v 
ax is Z downwards.3) 

iewing direction along the normal 

The direction X, direction Y and direction Z together form 
a right-hand System of co-ordinates. 

4.1 External viewing System (VSE) 

Viewing System in which it is assumed that the location 
of the observer lies outside the considered Object (see 
figure 12). 

For the three-dimensional orientation (see 5.1 to 5.3), for 
the determination of linear movements (see 6.1 to 6.3) and 
for the determination of rotations about the longitudinal 
axis X (see 7.1), the assumed place of the observer is in 
front of the considered Object on the longitudinal axis X. 
His posture is upright while he is looking in the direction 
of the longitudinal axis X (direction X) at the front of the 
considered Object. 

1) VSE = abbreviation for Viewing System; External 

2) VSI = abbreviation for Viewing System; lnternal 

For the determination of rotations about the transverse 
axis Y (see 7.2), the assumed place of the observer is on 
the left side of the considered Object on the transverse 
axis Y. His posture is upright while he is looking in the 
direction of the transverse axis Y (direction Y) at the left 
side of the considered Object. 

For the determination of rotations about the normal 
axis Z (see 7.3), the assumed place of the observer is 
above the considered Object on the normal axis Z. His 
posture is lying, parallel to the longitudinal axis X, the 
right side of his body being on the right side of the longi- 
tudinal plane P,,. In this posture, he is looking in the 
direction of the normal axis Z (direction Z) at the top of 
the considered Object. 

Generally, the external viewing System is used for objects 
which are usually regarded from the outside, but rarely for 
veh icles. 

Examples : 

technical drawings, books, maps, magazines; 

pictures, sculptures; 

measuring devices, clocks, switchboards; 

showcases, theatre stages; 

Containers, all kinds of wrappings; 

the exterior of buildings; 

landscape units. 

4.2 lnternal viewing System (VSI) 

Viewing System in which the location of the observer is 
assumed to be inside the considered Object (see figure 13). 

For the three-dimensional orientation (see 5.1 to 5.3), for 
the determination of linear movements (see 6.1 to 6.3) and 
for the determination of rotations about the longitudinal 
axis X (see 7.1), the assumed place of the observer is in the 
centre of the observed Object. His posture is upright while 
he is looking in the direction of the longitudinal axis X 
(direction X) f rom the centre forwards. 

For the determination of rotations about the transverse 
axis Y (see 7.2), the posture of the observer is upright, 
while he is looking in the direction of the transverse axis Y 
(direction Y) f rom the centre to the right. 

3) In the U.S.A. the preferred spelling is : forward, backward, upward, downward and toward. 
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