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The Syntax Model of Mobile Maps Generation
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Abstract: Using the method of formal language (FL), the syntax model of mobile map generation is
studied. The syntax model is located in the level of logical calculus of map generation based on the
analysis of its process. Combined the hierarchical and recursive characteristics of map representation, the
simplest form of syntax structure is abstracted as carto-lexicons and syntax-rules. The classification system
of carto-lexicons is established as well as the model of the spatial relation predicate system, and the map
operation rules and rules of different levels of syntactic units are discussed. The compilation process and
key technigues of the syntax model are discussed, and the feasibility of the model is verified through mobile
maps generation experiment. The essence of the model is a kind of formal language grammar, which uses
finite rules and lexicons to generate maps automatically, as well as a kind of high-level cartography
interface of human-computer interactive.
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Fig.2 An example of mobile map syntax: a hierarchical structure which uses syntax-rules to control carto-lexicons recursively
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Tab.1 Carto-lexicon types and their syntactic components
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Tab.3 The BNF descripted syntax rules for carto-operations

)R AE RN ) BNF JB 28

(carto_stmt) :: = (create_stmt) | (delete_stmt) | (overlay_stmt) | (highlight_stmt)
(create_stmt) .. ='Create{ carto_object)

(delete_stmt) . ="Delete(object_name)

(overlay_stmt) .. =’Overlay(object_name) (carto_object)

(highlight_stmt) : : ="Highlight' (object_name)

(select_stmt) . ="Select(object_name)

(carto_object) : i = (map) | (layer) | (sentence) | {geometry) | (symbol)

R4 AEBAEEHNE BNF FX

Tab.4 The BNF descripted syntax rules for carto-lexicons

J=30 BNF #m

(map) ::="Map ([ (db_link), ][ (user_region), |{map_expr))
(map_expr) .. = (map_type) (layer_list)

SN (map_type) :: = (single_2dmap) | (single_3dmap) | (overlay_map)
(layer_list) : 2 = ({layer) { , (layer) })

(layer) .. ="Layer'({sentence) { , {sentence) })

(sentence) . . ='Sentence ({sentence_expr))
4] il (sentence_expr) = (sentence_expr) {spatial_pred) | (sentence_expr) | proposition)
{proposition) : ¢ = (symbol) (spatial_pred) (geometry) | (symbol) ( spatial_pred) ({sql_select_stmt))

(geometry) .. = (puntal) | (lineal) | ( polygonal)
(puntal) > = (point) | (multi_point)

JIRCBOE (lineal) it = (line_string) | (line_ring) | { segment)
(segment) .. = (bezier) | (circular_arc) | (eclipse_arc) | (line)

(polygonal) :: = (polygon) | (multi_polygon)

=2 (symbol) :: ="Symbol({symbol_name) | (symbol_id))
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Fig.3 The design of the compiler

3.2 HmIFEREH
A S5 R FH I B s R BT A T = N A
B o SR FHLAR X G 4 9010 S LT 4 L 97 A



1358 November 2016 Vol.45 No.11 AGCS

http: / xb.sinomaps.com

il J7 AFAHTE sqlite Eos B A, DU T JH Csql
select_stmt) KL , 35 2 % 3 v A9 PR 8 25 R £ A
FHE R E /Y,
3.2.1  —iEAY I A O BEAIEOR

Lo HMT Al AR, D) gE

N —H$HE % FC_862000010020300001_F1 i,
3 ke g T A W L A Ta] | TR) TR A R 3
SR BB 14 0 o B — 2R IR T T A N Y
EIfF5 . B A W 7R 1 iziE m) i B RCR

x5 RERAMNERXIER

Tab.5 Experimental carto-statements

I8 ] PR 58 A

CREATE MAP2DIndoorMap'(
layerl(

SENTENCEbuilding(SYMBOL(102101902) LOCATECSELECT * FROM FC_862000010020300001_F1 WHERE style=4

D),

SENTENCE shopping (SYMBOL(1ill_shopping) LOCATE(CSELECT * FROM FC_862000010020300001_F1 WHERE style

=5,

SENTENCEwshy(SYMBOL('mark_wsj) LOCATECSELECT * FROM FC_862000010020300001_F1 WHERE style=7))

)
layer2:(

SENTENCEwenxun(SYMBOL(mark_wenxun) LOCATE(CSELECT * FROM FC_862000010020300001_F1 WHERE style

=5 AND poi_no=105)),

SENTENCE'telephone(SYMBOL (‘mark _ telephone”) LOCATE ('SELECT * FROM FC_862000010020300001_F1 WHERE

style=5 AND poi_no=106))
)
)
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Fig.4  The compilation and generation result of

different cato-statements
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