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Introduction

• Concepts of space and time have always
been important to man, at different levels,
for everyday life, for philosophy, science
and religion.

•Our perspective here, while acknowledging
the independent development of science in
Middle, South and Far East, relates more
closely to European science.



Introduction

• Astronomy, Philosophy, Mathematics,
Physics, Geography and Cartography are
the subjects most involved.

•Indeed, the shape and history of the
Universe, and especially of the Earth, relate
to how these have been represented: so,
ideas about space and time have largely had
to do with surveying and mapping, from
Geodesy to Geomatics



Introduction

• Plant and animal 
behaviors are referred 
to space and time (and, 
also, number), e.g. 
vertical direction, 
season sensitivity, etc.

• Human behaviors 
extend but not 
contradict their  
original physical nature

Chimpanzee preparing  a stick

Orangutan measuring 
the depth of a ford



Space and Time in the Ancient Greek Mind

• The Greeks travel in the Mediterranean Sea 
(Argonauts, Ulysses) and therefore acquire 
geographical data,  represented in maps, 
according to celestial and terrestrial 
measurements.

• Nevertheless, numbers, weights, 
measurements became much more important 
since Middle age, thanks to contributions of 
Indian, Persian and Arabs



Space and Time in the Ancient Greek Mind

• Aristoteles and Ptolemy say that a state 
of rest is the most favorable and the 
Earth does not move; in contrast, in 
modern times, both Galilei and Newton 
are interested to the motion of bodies

• In this context, the majority favor 
geocentric configuration, but Aristarchus 
of Samos and Archimedes propose an 
innovative heliocentric configuration, as 
would Copernicus in the Renaissance



Space and Time in the Ancient Greek Mind

Ptolemy’s map 

Eratosthenes’ map• Eratosthenes 
measures the 
radius of the 
Earth

• Hipparchus 
"invents" 
America, due 
to different 
tides in the two 
oceans



Space and Time in the Ancient Greek Mind

• As for time, Greeks see it as cyclical and 
absolute; in contrast, in modern times, it 
is linear and absolute (Newton), or linear 
and relative (Einstein)

• Quite the opposite is Augustine of 
Hippo’s view: time is related to physical 
perception, as it is in Gestalt theory and 
Psychoanalysis



Middle Age and Renaissance

• Travels from Renaissance to XVIII century stimulate 
production of maps, and related instruments: finding 
correct geographical coordinates is essential on the 
high seas

• Fixing latitude is comparatively easy, the problem of 
longitude requires a good timepiece

• Availability of accurate watches and good lenses are 
the alliance of science and technology and are the 
door to modern times (it is  perhaps no coincidence 
that Spinoza himself was a lens-maker…)



Middle Age and Renaissance

An example of T-O map
Brunelleschi: Perspective view 
of the Baptistery of Florence

Middle age invents perspective 
even if cartography assumes 
religious point of view



Middle Age and Renaissance
A map results from a plane design of Earth’s surface, 
taking into account the Cartesian reference system, 
as well as Euclidean geometry and Galilean physics

Mercator, 1595 Blaeu,1635



The Modern Age

• Newton assumes that space is absolute 
in nature, some sort of void container of 
objects and facts, based on Euclidean 
geometry 

• Quite the opposite is Leibnitz’s view: 
space springs from relationships between 
objects, as in Gestalt theory and 
Psychoanalysis



The Enlightenment and Kant

• According to Kant’s philosophical legitimation of 
Euclidean geometry and Newtonian physics, space 
and time are inner conditions of mankind which 
allow our perceptions: these will later be ordered 
by logical categories, refusing religious assumptions

• The efforts to demonstrate the fifth postulate of 
Euclid (Saccheri, Legendre) resulted in the birth of 
non-Euclidean geometries. Hyperbolic geometry is 
due to Gauss, Bolyai and Lobačevskij; later, Riemann 
founded spherical and elliptical geometry



The Enlightenment and Kant

An example from map of 
France by the Cassini family, 
(1750-1818)

Kant’s lessons on 
physical geography



The Crisis of Science

• Poincaré says there is not absolute space and 
we only conceive relative motions, there is 
not even absolute time and the equality of 
two durations of time depends on 
conventions, we have no intuition of the 
simultaneity of events occurring in different 
places.

• Enriques examines the relationship between 
physical , psycho - physiological and 
geometrical spaces



The Crisis of Science

• Einstein, with his Theory of Relativity, places 
geometry within physics: space and time are 
not separate, but they are a complex 
structure, able to account for the limit of 
light speed and the effects of gravity with the 
curvature of space-time

• Cassirer incorporated Reimann’s geometry 
and the relativity theory (as well as covering 
quantum physiscs, strings theory,…)into neo-
kantian critical philosophy



The Crisis of Science

Logic, too,  increased in complexity, 
growing from De Morgan, Boole, Frege, 
Peano and Russell in the 19th century, to 
Tarsky, Quine, Gödel, Reichenbach, 
Schlick, Carnap and Popper in the 20th

century, recognizing its limits and the 
conflictual balance between 
experimentation and demonstration



The crisis of Science

• A path starting from Herbart, passing through 
Mach, Helmholtz and Boltzmann and leading to 
the mathematics of Hilbert and the philosophy 
of Husserl accompanies the grow of science 
and technology after Kant until the modern 
time 

• A similar path, concerning Linguistic analysis in 
the last two centuries, is drawn by the 
contributions of Humboldt, De Saussure and 
Chomsky and more others: but it also involves 
surveying and mapping disciplines



The crisis of Science

Indeed, after Wittgenstein, 
philosophy appeared to 
focus mainly to linguistic 
analysis: however, 
developments in science 
and technology reopened
some concepts, like space 
and time versus a new 
philosophical thought, again 
both had to do with 
Geodesy and Geomatics 

The Dark Face of the Moon



Final remarks

• Geomatics, e.g. space geodesy, image 
analysis and GIS, deals with the concepts 
of space and time: for example, space-
time integration, mapping  starting from 
different cultural viewpoints about space 
and time, different scenario investigation, 
etc.

• Ideas remain ideas and have no claim to 
absolute truth : truth can only be sought 
step by step but……convergence is not 
granted


