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Introduction

How does spatial language differ regionally? Spatial language contains expressions that characterize static and dynamically changing spatial relations. It has long been noted,
that a) different languages refer to the same spatial information differently and that b) these differences can occur even within the same language but 1n different regions.
Collecting data has primarily been accomplished by individuals via time consuming studies. With the advent of methods and tools developed in computational linguistics and
in geographic information retrieval (e.g., geo-referencing), new opportunities arise and allow tor efficiently collecting and analyzing large amounts of data.

As a case study using a corpus that we created, tools, and analysis scheme, we address the often raised question of the usage of cardinal/relative directions 1n route directions
both to 1indicate actions as well as static spatial relations (detailed semantic categories defined in Table 1). The Spatially-strAtified Route Direction Corpus (SARD Corpus)
consisting of more than 10,000 web documents from three countries (U.S., U.K, and Australia) 1s used 1n this analysis. Linguistic variations on both national level and re-
gional level are observed. Similarities and differences of cardinal/relative direction usage are shown at both national and regional level; geographical patterns are identified at
the regional level. The explanation of the observation may lie in the correlation between the regional linguistic preference and geographical feature.

Methods Results & Discussion

: : Table 1. Semantic cateqgories for cardinal direction and relative direction . : s, ot
The WWW is an ideal data source to 9 The regional linguistic characteristics are presented and compared at both the

national level and regional level. Figure 2 illustrates that across the three na-

sample data with extensive geograph-

o & | 1. Represent change of direction take a left, bear right . . i . . . . .

' ' 2 & tions relative directions are mostly used to indicate “change of direction” (the
1cal cover agc. By Sourcing from the % 9 | 2. Represent static spatial relationship | destination is to the left of ... y g
World Wide Web with a spatially- [#8 |3 Representdriving aid keep to the left lane, merge right blue bar on the left). Similarly, cardinal directions are mostly used tfor indicat-
stratified data collection schema (see L. Represent traveling direction head north, traveling south ing “travelling direction” (the crimson bar on the right). On the other hand,

: § £ | 2 Represent change of dircction | veer southwest on US 24, tm north the preference for relative direction when representing “change of direction”
Flgure 1)9the SARD COI’PUS haS been T § 3. Represent static spatial relationship | 2 blocks east of the hotel . p . . p g g
built to investigate regional VariatiOnS S8 4. Indicate general origin from north, if coming from south of ... 1S mUCh more Comimeon 1n the U.K. than 11 the U.S. and Austr aha.
in route directions. We used a ma- *used in POI names North Atherton Street, West Street There are more distinctive usage differences at the regional level (refer to re-

chine learning-based document classification approach [1] to crawl and identify web docu- gional histogram in handout) which is interesting for detecting regional varia-

ments that contain route directions and associated them with postal codes. Text processing  tons.

tools (Term Tree Tools [2]) assisted in the analysis by providing a spatial language usage 30000 0000
taxonomy from region to region for the large quantity of text data. Computational analysis 5000 J
results are complemented by visual analytics tools to allow for a more precise analysis of 10000 0o
linguistic usage patterns.
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Figure 2. National level histogram of relative direction (RD) (left) and cardinal direction (CD) (right)
usages (Top: token occurrence count, Bottom: Proportion)

Figure 1.Data flow diagram for building motion-descriptive language corpus
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each semantic category’s propor- | 2 o __ = proportion
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tion 1s plotted on a map for com- 2 e - g igh &, I
parison. This geovisualization | — low
provides geographical informa- low
tion to assist analysts to detect |g -
. . . . . . = @)
regional variations in the linguis- |© =
. . . P )
tic characteristics. For example, |5 =
in cardinal direction usage In |© =
. . . — (-
Figure 3, there 1s a geographic =y 5
pattern (South Dakota to Kansas, |© | S
Wyoming to Iowa, blue circled)
that differs from 1ts surrounding traveling \-
states in ever semantic cat- direction  \.( origin Figure 4. Region-level comparison of RD and CD usages in the U.K. Relative directions used as (a)
y - 3. Redion.level . £RD and CD nthe U.S “change of direction”, (b) “static spatial relationship”; Cardinal direction used as (c) “change of direction”,
cgory. The reglonal pattern de- Igure 5. Region-ievel comparison o an usages in the U.S. (d) “static spatial relationship”, (e) “traveling direction”, (f) “general origin”

tected 1s comparable to the Colorado West and Central West regional pattern of U.S. dialects
[3]. This finding shows that the difference in spatial language usage may correspondes to

dialect differences. From Figure 4, we can see that the northern regions of the U.K. differ [1]zhang, X., Mitra, P, Xu, S., Jaiswal, A.R., Klippel, A., MacEachren, A.M.:

from the southern regions. There 1s a regional pattern in the Midlands, East Anglia and Extracting route directions from web pages. In: Twelfth International Work-
Northeast England which stands out from their surrounding regions (blue circled). The re- shop on the Web and Databases (WebDB 2009), Providence, Rhode Island,
gional ditference noted might be caused by culture or linguistic (dialectal) differences or [USA. (2009)

from correlation between the regional linguistic preference and regional geographical fea- [2]Turton, I., MacEachren, A.: Visualizing unstructured text documents using

tures, which 1s yet to be investigated. trees and maps. In: GIScience workshop, Park City, Utah (2008)

This case study offers a novel perspective on performing spatial linguistic studies. The [3]Smith, J. (2006). Bum bags and fanny packs: a British-American, Ameri-
design and implementation ot building a geo-reterenced large-scale corpus from Web docu- ~4n-British dictionary. Carroll & Graf Publishers.

ments offers a methodological contribution to corpus linguistics, spatial cognition, and GI-
Sciences.




