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SOME PERCEPTUAL LIMITATIONS ON TALKING ABOUT SPACE 

WILLEM J.M. LEVELT 

Talking about space is often notoriously difficult. 
Take, for instance, giving a route direction. Mary asks 
a bypasser, Peter, to tell her how to get to the Central 
Station. If Peter wants to be helpful, and the Central 
Station is not in view, he will have to retrieve his 
"cognitive map" of the relevant part of town, locate the 
present position and the destination, trace the shortest 
or easiest route between them, find relevant landmarks 
such as churches, towers, shops along the route, retrieve 
names or descriptions for these landmarks, and for the 
directions from one landmark to the next, such as 
"straight on", "to the left", etc., express these in the 
right order, check with Mary whether she understands it 
all, etc. (cf. Klein, 1982 for a detailed theoretical and 
empirical analysis of route direction tasks). It is 
common knowledge that the success rate of route 
directions is not very high. Mary will probably have to 
repeat her request once or twice before she finally 
reaches the station. 
Or consider describing one's apartment. Even a careful 
apartment description is a poor substitute for perceiving 
the apartment, and a speaker knows this intuitively. The 
description task is so difficult because it requires the 
speaker to select for expression a very small subset from 
a sheer infinitude of information he has available about 
his apartment. Another major problem in this task is how 
to order what has been selected for expression: where to 
start with the description (at the front door?), what to 
mention next (the hallway?, a major room?). Most people 
develop some sort of touring strategy, deciding on the 
order of mention by spatial connectivity as if they are 
walking around through the apartment (Linde and Labov, 
1975). This "linearization problem" in talking about 
space has been further analyzed in experimental studies 
by Levelt (1981, 1982a) and by Ehrich and Koster (1983). 
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One could argue that the difficulty in these two exam­
ples is primarily one of memory. Both the route and the 
apartment descriptions involve retrieving and manipulat-
ing mental representations; they don't demonstrate that 
there is any principled difficulty in mapping space on 
language. But talking about space can still be highly 
problematic in the absence of any strain on memory, 
namely, in the case where the spatial relations are 
perceptually given. Most people are aware of occasional 
trouble in the use of "left'1 and "right" which can even 
arise when the scene is in full view. Less well known 
is the potential trouble in referring to the other two 
spatial dimensions, "in front of"/"behind" and "above"/ 
"below". This article will analyze some of the sources 
of trouble which may arise when these terms are used for 
referring to perceptual scenes, and in doing so shed some 
light on the ways in which perceptual relations restrict 
or limit the uses of language. 

The theoretical purpose is, more in particular, to 
compare two systems of spatial reference, the so-called 
deictic and intrinsic ways of referring, and to specify 
how these systems differ from the formal and the percep­
tual points of view. This will initially be done by a 
detailed analysis of the first major dimension of spa­
tial reference, denoted by "left" versus "right". We 
will then move to the second major dimension, and inves­
tigate the uses of "in front of"/"behind". It will pro­
vide us with a hitherto unknown perceptual restriction 
on the intrinsic system, which will be called "the 
principle of canonical orientation". This principle will 
turn out to play a major role in the analysis of the 
last and most basic dimension, indicated by the terms 
"above" and "below". There is, of course, much more to 
say about the semantics and pragmatics of spatial rela­
tion terms. The reader is referred to Miller and 
Johnson-Laird (1976) for a more comprehensive analysis. 
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1. "LEFT" AND "RIGHT", DEICTIC AND INTRINSIC USE 

It is easy to create confusion with "lef.t" and "right". 
Consider first Figure la. With the present text in normal 
reading position, there can be no doubt that the ball 
labelled "A" is to the left of the ball labelled "B", 
and that B is to the right of A. 

(a) (b) (c) (d) 
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Figure 1. Deictic and intrinsic uses of "left" and 
"right". 

It is a bit more precise to say that the above holds 
for a viewer positioned at V in the figure, having A 
and B in full frontal view. In the following, V will be 
used as a symbol for the directed eye(s) of the viewer. 
We will further use the following terminological con­
vention: in the cases to be analyzed there is always a 
"located object" and a "referent object". In the expres­
sion "A is to the left of B", for instance, A is the 
located object, and B is the referent object. In "B is 
to the right of A", B is the located object, and A the 
referent object. The roles of the objects involved will 
mostly be clear from the context, but the explicit 
terminology will here and there be needed. 

Turning now to Figure lb, one can observe the first 
trouble with "left" and "right". As in Figure la the 
viewer is justified in saying that B is to the right of 
A, but it would not be false to say that B is to ATs 
left, since B sits at ATs left hand. So, B is both to 
the right and to the left of A. Are these uses dependent 
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on the position of the viewer? To test this, consider 
Figure lc. The viewer of Figure la has walked around 
balls A and B and watches them from behind, so to speak. 
From this perspective, B is unambiguously to the left of 
A, and A is to the right of B. In other words, the 
relations are the reverse of those in Figure la; changing 
the viewerTs perspective does affect the use of "left" 
and "right11. When the viewer of Figure lb walks around 
A and B to end up in the position depicted in Figure Id, 
the ambiguity in the use of "left" and "right" disap­
pears. B is to the left of A, and A is to the right of 
B, there is no other way. 
The cause of these shifts and ambiguities is well-known. 

Language users have (at least) two systems of referring 
to spatial relations, the deictic system and the intrin­
sic system. When a speaker uses the deictic system, he 
interprets spatial terms relative to his own perspective. 
This system is exclusively used in Figures la and lc. 
Changing the speaker's perspective changes the choice of 
"left" and "right" accordingly. Notice that a listener 
who heard the speaker's spatial description would not be 
able to interpret it correctly without knowing the 
speaker's position vis-a-vis the scene. The deictic 
system may have been designed for communication situa­
tions where the interlocutors are aware of one an­
other's perspective. Throughout this paper, however, we 
will assume that the viewer/speaker more or less coin­
cides with the listener in terms of location and orien­
tation. It may well be the case that the uses of spatial 
terms vary with the spatial relations between speaker 
and listener, given the scene. This will, however, not 
be explored here. 

Turning now to Figures lb and Id, one should, firstly, 
observe that the viewer could also use the deictic 
system. He will then come up with the same terms as the 
viewer in Figures la and lc, respectively. But there is 
another possibility in Figures lb and Id, namely to use 
the intrinsic system. In this system of reference 
spatial terms are interpreted relative to the intrinsic 
orientation of the referent objects themselves. In 
Figures lb and Id person A is oriented in such a way 
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that B is at his left hand. This state of affairs is 
independent of the viewerTs perspective; it holds in lb 
as well as in Id. In order to use the intrinsic system 
the language user must be able to interpret the scene. 
It must be clear what sorts of objects the scene con­
tains. If the viewer in Figure lb lost his glasses a 
moment before the experiment, he might not be able to see 
that A and B are sitting persons. If he perceives A as 
a bag of potatoes, he could not felicitously say that B 
is to the left of A. His only recourse would be to use 
the deictic system, and say that B is to the right of 
A. The deictic system can always be used; it is the 
default system, but it requires the listener to know 
where the speaker is. The intrinsic system not only 
requires interpretation of the scene, but it can also 
only be used when there are referent objects with an 
intrinsic orientation, such as persons, cars, churches, 
chairs, telephones, etc. It will not work for balls, 
round or square tables, trees, heaps of sand, etc. (at 
least not for "left", "right", "in front of", or 
"behind"). This is why objects A and B were drawn as 
circles in Figures la and lc; they do not allow for 
intrinsic interpretation. 

The ambiguity observed in Figure lb is now explainable. 
The deictic system and the intrinsic system are in full 
opposition. The conflict disappears, however, when the 
viewer moves to the position depicted in Figure Id. 
There, B is to the left of A both from the viewerTs 
perspective (the deictic system) and given Afs orien­
tation (the intrinsic system). 
This duplicity of systems for spatial reference is 
quite general for the languages of the world, though 
there are many differences of detail (see, for instance, 
Weissenborn and Klein, 1982). This gives rise to several 
important questions. The hardest one is why linguistic 
evolution has provided us with this duplicity. Do the 
two systems serve different functions? Also do the two 
systems derive from a common source which is phylogene-
tically or ontogenetically prior to their separate 
developments? A second issue is how language users deal 
with potential confusion between the systems. How can a 
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hearer know which system a speaker is using? Are there 
any perceptual or linguistic cues which reveal to the 
listener which system is in operation? A third set of 
problems concerns the internal structure of the systems. 
Have they any marked mathematical and perceptual proper­
ties? Does the same duplicity hold for the "in front of"/ 
"behind" dimension and for "above"/"below", and, if so, 
how are these three related? The present paper will 
mainly address this third set of issues by giving a 
phenomenological account of the systems1 properties. 
Still, in a concluding section some attention will be 
given to the first two issues. 

2. CONVERSENESS AND TRANSITIVITY IN DEICTIC VERSUS 
INTRINSIC USE OF "LEFT" AND "RIGHT" 

Are "left" and "right" converse relations, i.e., is it 
the case that if A is to the left of B, B is to the right 
of A? Notice that the property of converseness can be 
crucial for the interpretation of spatial descriptions. 
Peter leaves the office to pick somebody up at the 
station, but his car refuses to start. Peter returns 
from the parking place to the office building and asks 
Mary whether he can use her car. Mary gives him her key, 
and knowing that Peter is probably unfamiliar with her 
car, adds "you parked your car just to the right of 
mine". Peter is likely to conclude that Mary's car is 
to the left of his, but this conclusion is only correct 
if converseness holds. It doesn't, as we will see, and 
Peter might have to return for further help. 

Converseness holds only for the deictic system. The 
viewer's perspective in Figure la, repeated as Figure 
2a, guarantees that B is to the right of A, and that A 
is to the left of B. There is no possibility that the 
one relation holds without the other holding as well. 
But compare this to the situation in Figure 2b. An 
intrinsic interpretation is possible here (and in order 
to indicate that this is the intended interpretation we 
left out the viewer, whose position is irrelevant in the 
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2 (c) 2 (d) 

A is to the left of B A is to the left of B 

B is to the left of C B is to the left of C 

* * 

A is to the left of C A is to the right of C 

Figure 2. Converseness and transitivity for deictic 
and intrinsic "left" and "right". 

intrinsic system). B is to the right of A in this figure, 
but A is not to the left of B. In fact, A is to the 
right of B. So, A and B are to the right of one another; 
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there is no converseness. It is easy to see that such a 
situation can also arise with Peter's and MaryTs parked 
cars above. If they are parked in opposite directions, 
similar to A and B in Figure 2b, each car is to the 
right of the other one. A more detailed analysis of 
converseness, called "antonymy" there, can be found in 
Ehrich (1983). 
What about transitivity? The two systems differ in this 
respect as well. The deictic system is locally transi­
tive, as is illustrated in Figure 2c. From the viewerfs 
perspective A is to the left of B, and B is to the left 
of C; it is then necessarily also the case that A is to 
the left of C. But the intrinsic system is not transi­
tive. Figure 2d, if interpreted intrinsically, i.e., 
independent of a viewerTs perspective, has A to the 
left of B, B to the left of C, but not A to the left 
of C; A is, rather, to CTs right. 
That the intrinsic system is locally intransitive is 
unknown in the literature, and it has led to considerable 
confusion. Johnson-Laird (1980, p. 87), in discussing 
transitivity for "right", tacitly passes from the deic­
tic to the intrinsic system, and then notices that the 
transitivity of "on the right" may break down over ex­
tended chains of objects, such as people sitting around 
a large circular table, and essentially the same argu­
ment is made in Johnson-Laird (1983, pp. 240-241). The 
fact of the matter is, however, that the intrinsic 
system is not even locally transitive, as appears from 
Figure Id, but that the deictic system would stay 
fully transitive for a viewer who observes the round 
table from a distance. 

One consequence of the intrinsic system's local intran-
sitivity is that it is hard to reason with "left" and 
"right" within the intrinsic system. If one would ask a 
person to draw the correct spatial arrangement from the 
description "John is to the left of Mary, Mary is to 
the left of Peter, and John is to the right of Peter", 
i.e., the arrangement depicted in Figure Id, it will 
take a long time to find the correct solution (one is 
likely to come up with the quasi-solution of arranging 
the three persons evenly around a circular table). 
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Johnson-Laird (1980, 1983) has correctly observed that 
in order to reason with "left" and "right" more is 
needed than logical deduction from the meaning of these 
terms; one has to create so-called "mental models", 
images of arrangements in which one can shift objects 
around until the conditions are fulfilled. 

3. PERCEPTUAL LIMITATIONS AND KNOWLEDGE IN THE USE OF 
THE DEICTIC AND INTRINSIC SYSTEMS 

The deictic system requires a viewer's perspective, 
and one may ask what limiting conditions this perspec­
tive has to adhere to. In Figure 3a the viewer is 
standing upright watching two balloons over the horizon. 
Here it is unambiguously the case that A is to the 
left of B, and B to the right of A. The viewer can also 
watch the balloons while lying on his side, as in 
Figure 3b. This variation is necessary for testing 
whether it is critical for the use of deictic "right" 
and "left" that the objects are arranged parallel to the 
eye's horizontal meridian. In Figure 3b the viewer has 
the line B-A parallel to the vertical meridians of his 
retinas. Some excercise on the sofa tells me that it 
is less obvious to say that B is to the right of A in 
such cases, but it is probably still possible. It would 
surely be impossible, for instance, to say that B is 
above A in this case. 

But now eliminate the visual frame, i.e., the horizon. 
If the balloons hang in a blank Ganzfeld and the viewer 
is upright, as in Figure 3c, A is again unambiguously 
to the left of B, and B is to the right of A. A visual 
frame of orientation is apparently not obligatory for 
the deictic assignment of "right" and "left". But the 
viewer still has two other cues here. The objects are 
arranged parallel to the retinas1 horizontal meridian, 
and the vestibular system tells the viewer that this 
arrangement is orthogonal to gravity. Let us remove 
the first cue and put the viewer on his side, as in 
Figure 3d. Is A still to the left of B in this case? 
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